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Total federally-
funded US R&D
spend

$70 bilion

= 35% of lotal federally-funded R&D spend
7% of lotal lederally-funded LS FSAT spend

Total federally-
funded US FS&T
spend

$37.5 hillion

Total US R&D
spend
$182 billior:

US federally funded IT RAD spend $2.7 billion

-mimn;

12% of ratal US IT R&D spend

Tetd US
ITRAD
spand
%22 5 ilkon

Sources -Battalle / RAD Magazine's 1335 Annual AAD Foracast
-Sciencd and Engirmaring lndicatars 1993
-Pelar Cay, *RAD Scoreboard”, Business Week, Jung 28, 1993, pp-102-104
-ADL projactions and caiculations.

=1 *@mﬁ%ﬁ%ﬁﬁé%ﬁt\ﬁﬁﬁﬂﬁWQﬁ

Ko, BIEABETALOIIIIHENHENER S &, TTAERFCEORERZI L EH
STOOBTCEEMCHERB L TwAEI LYW Sh b, BEHTHE, EETHEVTH S,




$hilion

70
- " A = &
. ‘-,.. -t
‘)" -t Pt
60 - - -
, - % R&D In current dollars
A T e mmem® ¥ =F W amg e e

e r 2 aprun P -.,__.. - ______.,._.-.J- P e

50 L - v LT g
T R&D in constant 1987 dollars
40
! FS&T In current dollars

P i e ] raornsrrsrr

1 FS&T constant 1987 dollars

S

20 Lgpes IFWM’“F

10
0 | 1 | i | 1 1 I 1 ]

1985 1986 1987 1988 19890 1990 1991 1092 1993 3994 1995
Source/Notes

1. NSF (National Science Foundation) “Federal Funds for R &D “ 1985

2. 'FS& T (Federal Science and Technology) was defined in a recent report
from the NAS (National Academy of Sciences) * Allocating Federal Funds
for Science and Technology “ 1995 as R&D expenditure, excluding federal
spending on production and maintenance of weapans and space systems.
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Governmeant-Funded -wij— |1 dusiry-Funded

HPCC
IT Componenis :
- § 1.1 billion
Additional Industry IT
Government / Funding
ndustry Gray
Zone
Additional IT / Non-IT Gray Zone
Non-IT | Government Non-IT Funding on-|
: Funding (ADL 7ERE)
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BB E LT, KEEFOITHRFZZHRI LS L35, 7200 LHTRS 4T
% % HPCC (High Performance Computing and Communications) 4 B2 %43 %, HPCC 3.
WOITICH AR OH.0 & & 5 FEBE T, BHE ROATTOITHEBREA HPCC 7O
TI7LAD—HELTEIND, HPCC L LTOTHERFEILTI S 5 ABE - TURKNE ({4
T, 964F{CIISNTBCE CHREEL TS, L LF0FRLLTHE, FEITHIE L HPCCIZE
ML7z0 . EHFOHEMEER L HPCCO ~ By LTHMAL 22 LBV THE Y, S EToi
MEVIEAERE Y o TRADLDIFEERIGEVEMBELZ XL TV 23724, TOHPCC
BRI CERS ITHRBRIHN O AL CIRELEEL LN A,

{$ million})
1200 DARPA  Delense Advanced Research Prajects
Agency
NSF - National Science Foundation
1000 NASA  National Asronaulics and Spaca
Association
COE Department of Energy
800 NIH National Institute of Healih
NSA National Security Agency
600 NIST Nalional Institute of Standards and
Technelogy
VA Veterans' Association
40 0 ED Department ol Education
NOAA National Ceeanic and Afmospheric
Administration
200 EPA Environmenial Protection Agency
AHCPR  Agency fer Healih Care Policy and
Research
0 % B

o = . . . e
92 93 94 95 96
Source: HPCC Pregram Implementaticn Plans, FY94, FY35, FY&6
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@ DARPA (Defense Advanced Research Project Association; fl S5 [{%) @0
@ NASA (National Aeronautical and Space Association; 2 Hj i 25 B {8)

@ NSF (National Science Foundation; -2 %)

@ DOEV {Department of Energy; T # b & — B1%)

DAHETTH B, THhHLZTTHPCCHINDO K% % i, BHIH#RITEZR D 63%% i 5,

Totals ‘Total IT Funding
I;JAP\PA . NASA DOE NSF Other
$m71 M ’ i 532 ’ M 5979 M
Total HPCC Funding
$1095M
+ + Total Other IT Funding
$1576M S?%elrw
‘Based on 1995 figures
(ADL f£4%)
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BPICEH LTS,

DOE TOITHERER IR, FEIRNVF RNV a—F— 0l s, BEHEEOHE
BV TirebnTwa,
CIHROMBICEMNESE LTRFEL VO TEL$278IIA T, ITOMRIEELYOTEL
WB R L OBRESTHITh bR T b, $THESHE LTITHES 5 Thuh i B
REHNTELVWI LI LI ZBRAEEFDH L, RCEBELE LT, ©ELEFAOLEE G4

((¥£1) 19964F 3 H ¥ T DARPA i3 ARPA EIRIF L Tvi/z,




LTWa AR T, COREIHE CEAFREST PG5 L WERSTIHET 5, CoFGT
. KEBRFEMERE~OEESELBOL- O, HCEEMNCEED» OS¢ T
BERLEIICLTVLIEESED L,

BEQZEAERE0ED L, KEEHFO ITHARRBREEE Z8- THS27M1, ERBCR
FRL GRS EE LB,
1.2 ITHEERENOBFHEOLEA

FEBRFOMERMEIR K EOMA#H A, by 782 0 [FRBALE] RO 57— <&%E]
EHMPAT w70 [ 7AFTEIR] EOMAGHEIZL V- TWE EHHTTORS,

Level of influence Project Selection Budgeting
Qverall
= QOverarching emphasis ol
2 th research
= eme funding
[+
e

setting (thernes, basic
vs applied
etc..)

@
2
® Individual project
> Individual Project funding allocation;
= Seleciion :
E
T e s——— s AR fiakiinitol it G O
< ' ' N )
S individual Individual
S idea Project
o o
@ Generation requests
w for funding
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HPCS “High Performance Computing Sysiems”
» Accelerated development of scaleable computing systems
and supporting technologies

Z
X
m
4

“National Research and Education Network”
» Development of advanced network technologies and their
deployment within the research community

ASTA “Advanced Software Technology and Algorithms”
= Prototype sclutions to “Grand Ghallenges”, improvement of
algorithms and software tools

lITA “Information Infrastructure and Technology Applications
+ Prototype solutions to “National Challenges” and accelerater
deployment of NIl enabling technologies

BRHR “Basic Research and Human Resources”

» Support for research, training and education in computer sci
Eit—8 HPCCM5H>O7TOY 34

IOEITHPCCH T YT AL LTRIYLERABRM GG, HHRERVHEY THRE
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R EMT D20 ORI AL LTI, Massively Parallel Computer, Workstation Cluster. Vector
Super Computer 58T SN 55, FR OB LM EHA Y, BERLOLHLEKRLE TS
 EBRIFRZ %, ZhidflZ i Workstation Cluster &\ 9 BRI A Y LiFT 7oy a8 L
LTHRELTW(DLEIEF, 8{E&%5T7/U-FThb,

HPCC # 8V L7 iEE. SEFORELOEIATH D, 545 HPCCO L ) LR AT kT
RhEIPEE-F 0 LR, LirL, HPCC O i » TE 4T B oRBcB L ES L
YEZBL, FOBRNOBRREDLND,

122 K ELT7 v 7TOHEN

COEORA b
QL MLT vy TTOMEFTA T T7ORER, HRE. ROFA FFHEOES LA
HL. RE+URBREI L T3,

OMITHEE (FHF—VHETLLL) TOFRTAF7TREERUTVNEZ LK
SV BHORM - TAFTICMEEOTEY, TS ERY EFE I ENTE S,

WEEROEEIS LT AEMNAT y 7OWEDOT A4 FT k. FEREH 7% 5T - 12
e, EELOMOR VY Lt Th, BIEE. MEOTA FTHOESLEABL TV E,




MROTAFTIRFOT 27 PELELTHEE,HINVEBEICHFT O L, ThINEREH
LEET AT - LTTHho720, EEMAE - BRAGROBRSOTE RS A,
ZOXRMLTy 7ORD KIS Oor RS L, TTHEENEHLOMIE - 74 F7 T
KEFBILILED, BIEHICE o TOEFR— 2 3 Y& E B, KT, HBECH LTAERE
ST RbhD I LT, IRECECHBI TS, F LT, fEFEOH ORI AL
b, BHMLZTAT7E2HEREL, D ARSI LHF TR A,
BET-<HERIIHTAHNEE, EEE HEF~4BELEY) TOT7OV s MK
H2HRELE. FOBEMIITELAORETHAEERESRTWS, LA L DARPA 2w T Il
ERBOMECHBMEHE-TVWAEDOT, 70V x 7 MIRIZEHFBEI LA ARELEE T
Wi,

123 WEIOY 17 FEEOTEAA

ZDHEDEA b

OHARBRECR. RMTERLEBID I 7485 | BOSFOERMR L
BOSBOLCARRECITATAAV TV S,

@O0V 7 MERFICHET - LE1-RETATSL XTI+ —HAXHFH3, @
ADEBEICKE{RIEETE, XERENDOH2HMARLETITERT 5,

Q@2 ONAXREFAESETVEIZER . B LTDHARBENDNAZ A EFE TV B,

WMAMET OV =7 P 2EBRICREL, WHERETHOE, FETOLANTIEbIZ,
7, by T CORERFRABEL, FLAT v TOBRT A FTHIEG, Z0200%A
YRMELREL 70 Vs FEERT ARELNTLIOL, TOZLFLALTDO SOV b
BETH b,

Agencies and Departments

DARPA DOE, NSF
‘Strong Project NASA ‘Formal peer
Manager' review’'

+ Individual project selection
« Individual project funding decisions

- 71

= Unsolicited and solicited proposals

. - Federal
Universities _ Laboratories Industry (ADL #EE%)

T ElN—9 #EFLAALTOHETYOS T MBE




REBATIC & DA HEAR i A5 5 OBUR & Hii B0

HEHBEREDHELICIRIAZL2200FF S, BEHEGEME, G705 5 AR
5. NSFIZR LI ZEMREROEERRECIE, WEHELIICH Iz o T HIE~OTRERED

- fihbhd (FZIFAIOMHBET#EREIC SOV L PVERTEbRAS), COBEMEERO

HEGEEI L), BUME S F - BRIk o T s,

ZHACIZTNSFCIREBHM L 70V 7 POBEIBLT [T - L¥a—] rEhL Kl
REREALTvd, 22 CRER - EERTES HEHIBT 2 2OMBTROBAIEZL ), &
MM TOT 2 P EE SN, Ho THBCEMMARD RIS 70V x & MR IE#
FTE B L, ML TEEADHFET — < THHAVIOYRVETFLZERTEL, 2D
. FEBRFEFEEOT A SVOMAEZOREXFMTLIE LR, VAT LOBHEICHK
HEND,

~—7., DARPA. DOE. NASAITR O A2EH 70/ ABORERETIE, M3 B5%
THERBFALE SRS, EETA70V 27 VA FOBATORy P ey 22, GHIKMEE
O SR BICHIGEWEIRIC R b 5 TH B,

LOGITT ST AROBEREIH LTk, BENE 70U 2 bRER TSI ATRY
v — MW TR bR T B oTFUT T AvF T b~ ORILRESTH ). ZOFRTO
TERS— |} ThH . HROBEE €Y 3 2 OWH A0 T LRSS, EEITE 7Y
"I TRV — bREOTEREMC T L bBA, BRI ESTHET AT, %R
DF. b TH DRI o A URE B TR B 5 & AT A B, WAL LTO
Sh, ~ATRIFLOFEETSAL, FLLR Y FOORET BEBTH ) . 8 b A
B LTESE,

i
i Strong Progrsm \\ ! f/ ~
___TT; Review Manager
/s
\}\ .
- = » Maintains balance of long- end

short-tetn research

» Brings many minds to problem

= Ensures communicatlan of
ideas among many individuats

= Ensures some investment goes
o ideas outside redefined

goals, some focused on specific
end results

= Canrespond to
changing cireumatances
very quickly

- Prone to abusa in
difficutt ti

+ Geared 1o shortterm

(ADL ¥E1&)
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RTWD, o, FRBCEAVE LYW EED Liyoo, Ho—Tidke 5 B
BRI~ DE G H b, £IVHI2HTONRT Y APEHEEA TV E,

D

ZNEDFTEDHELT, KEOWRMBCETLEFEE N SEERHELTFICETS,

@ KEEHF ITHHER BB E R $274, BEBMTEO 1%L L0, 08, ITICXT5E
ERGH O LT, HNLZERMEEEISR THRRS,

OLy /Yoy OMERBEKBES 7 — gL L UREN A, FRIZATHEIT I
Bic L BEMICMES L, B LToOFMErEREILS,

OEFEN M - 7u /s KITYOAZEE LTHET HZ T, e oBiBIcES IR
BAE@rd, Wik, UBEBRESY T,

OF ATy 7OMAE7L Y =7 MERICL D, FFEH I8N B 2 @A UREHE S 4,
FIFFIZ BT A 77 &V T WS,

QL&Y - IsEEBEno 7oy AL, BN - REBBNOFU S 7 ANFEETLI LT L
N, Bl& LTOBEREDS » APMEWTwa,

Q@ /uT sy PREICIRET L a—RETFOFITAL - AT =P DH, HADHE
BiiKkE{HABETIR, KERNODLEMELBLTCRHT A,




AEBRFC & B BT 7L B R O BUR & Bty b R @l e

2. BEROWRERLSEREAOLEA
21 XEOWEBERBEEFSH

COEDFEA b
OXETHEEELT. MARROBERIEZELZAL THEL - ERLL TERESR
R EEL TS & ERARICTES . TheERATBREOTTERL TV S,

KEOHERAEL KK L LTRIGLALTRS L. 300X LA LSS, $T8
—iZ, B - BEFHOAMATRABRED Ah, SHONAM2EILBERES LT
ATOTICHEHLTVDEI L THE, THBIHAFICL - TR E/LLICIHEMNEEL L
FEFTHTTU—F LR 1B0EER FFRE L, BHTH - HPHHOHAMAOT TR, £ -7
RBSHFEHEIIAICLE LN, YYAZABEEORWERTOBRE LT A, FHITH
BOA ey 74 7OFC, B THE YR L. ERFHeTATT7TOEBHICLL D,
THEPERTAI LI 2T,

%:nm\ﬁ%%%&%@%mmmi6@E«®ﬂ§%ﬁ$%¢ﬁﬁ&%%ﬂﬁi\%wﬁ%
DEFED 7= DAL A % BORE M MBIE L CER LTV 5 2 & Th b, M ST 4 ik
DM EEb6L0, BRHEHR L., BLFEH L. SoXEEROBEBRA L LEDS, L
BRI TWE,

B0, LS WO EIRFZSOAAMO L0, BRI L AHEEEZOEL T LV
DL OERGRRESD ) . RARBRLEEL TV DS £ Th B, BRI OV THIEERS
£3HDEVIEo % ) LAGEISD 0 FROBIRARER~BET 58Dk b
ATVD, TORBETRET HRAEOFEZ, THEA D =X AL LTHRDOLD, HHVEE
FUEDH I+ 5 ES S B TH B X RS ATV 5, BAFH B OB RAEA L ORI
BT B Lo RN Y BICERL TV LB B,



22 XKEIOWMAMEEEABEOHES

DT KRB ORRERE D & ERENOAEMA O &ERE@ 2R, #FEoEIF#A £ ML T
<o

®

industry

A__®

® (1) BECESHE@RETOS o b
NER
Governmert Acadernla [> Seneits to (1) BERCHUSETFR
() K% - AR &1 2 BAMZE

D) (V) %% - REF COMBBRRED
E 3= 118 _
(V) ZP A 7L 2HHEE
M) HEZ—ZD T4 —Fivw

& V) BB L5
(ADLER)

=11 WMEEE»SHEOWEL - ERILE TOMA

221 MRERIOS 17 FOER

ZOEFDEA b

QLT SOMAMRTOS 7 FOEFRI. X -HARALGTEHELKEELED L
BEBRFICLNITEDN D,

QETLTOT I LAOBEMNICLY | EREOERSFIED > TL 3,

FEBREN BT 022 b L LRSI BT 510575 Tt BHEE LT
%, EVEISER I T, KEOBSERICEHTIHENHL hoTVa,

CCTRTEALERFE LT, RANVENESCHT 4 -7Vl TOdHES L
HTEThE, FEFLMRZEAORIBVEIRBTACESNTEL L, IO TDR
TP BV ETEL, BITHEOMERNTIT S o LHEF, BHRLINT AL 720
BRicHoOE THUEEROEF L ISLZCER T, EWIBLERIBFRCED o7/, T2,
BPERIZLY, RODOHELHL-OHIC, BROWETHWERY B 2T EVS 2R
BEEERAAE T TG,

HHBRFE W) DRI REETRETHAERNE LT, BT 0Md - BB EWw) b DTS
<Hb3,
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(%)
Industry Industry
a0 80
DARPA « strong NSF + completely
supporter focused on
of industry university
research funding
University Government | University Governmernt .
a0 8o 80 80 i
80 8o Funding protiie
orthe US.
* major source « does lot of Gav. R&D
DOE of tunds for NASA its research
government itselt and
labs together
with industry
University Gavarnment | University Government
B0 I 80 80
Note: A small proportion of each agency's tunds goes to other non-prefit organizatians not shown on this chan (ADL ’VFJ&)

Eil—12 BETOFES - BRNCSIHAXORES (28%)

Bl 2 ATRHZ ORI & ey & 35 NSFI, FRIM A R ZE o P L R T v kFiIiiizge
MEET2 L. EEHFLEELHME 5 DARPA T, ER L FEHEXEETTE CLED
5. BEEADHENR LS, HLI RS ESEWENTS Y. [ 7055 AR -HEER
ThoTh. BHEIHER L BULRFLHE E Vot o THEY . RS - 4 -7
LR -TWAEIEIIEDI >R,

222 EEANDET

CDEDHKA > b

QOEEOHRFAREFTRIBAICITEDA, ZTOWRE, JOJSLCEE2 LY
Ho, BIIELAOEREESRD . TREBELOTEEMOBRE L THEOH
BricfE-> T3,

OEX OHEIX. RLTHRESLLBUIRIRTAY, FIBEsHTA0C 3
ENJRTEA-THYEOEBNMBEET2ULENFH D,

QOHMFREHEOBLEIZOREORMICL DY, BEFEL TEBELEECAME L
TEBEHIEET 3,

EEAOBBIAETHERAILT LI TVT, FOEEERINEHH»S LTHREANE O,
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2221 EE~OEHORKE
EE~OHERBOFREE QS -Th., TORBIEIBLTHL,

1) Procurement Contract (F:E)  CORWEETIE, ¥—FADOFMLIIHT L2 P2
A BEL L, Huon EofREd v,

2) Gramt (E&#ft) [ & L THRFARZHETIDCEDADIEE, COHET-ER
FHOYL W) XY, RETH L, FECHT D EH LB B2 RN RED I D
WEEICEEUIR TS,

3) Cooperative Agreenemt (BF5E%) | Gram LB TWAHN, BH»LHBOBEL TR -
720, EHERLELITL ) LEFD ) EMOMADNEZEEFIIOREIMEbR S,

4) FOM V-, Ay V=T A RIANE, e EEFD 5,

EENORER, e DT &U&mﬁ%L%Té7uf?ﬁ#%ﬁ&bnfwéo%ﬂ%n
AE) B EREDL, FREROHB TRELTTL » T b, ~BICEHT L EBNEORER
B DA ABEGWO L% Procurement X Grant D AE (. 71077 A% LB EDEA.

D BMIH % Cooperative Agreement D & 5 A% vy, LTI E R EE~DINEOFO Y T 4 % R
Tw¢,

2222 EFEANOFRETLE>ELTIOATZL

DARPA & NASA W, B O AES DL LT 70— F 2B I EFE v, £O0HEE L
TWwHDE, SELEIEEELERA Tz 20, TRFBEAEFROHOEFRHETE L
FREDEZHNTHD, L LERIC, FRACESERFRE 70V =7 MIHEGICR I Mt EL
HEEILT BH720010, FHARO DR PFEAHYERT 2HHSE W,
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TRP (Technology Reinvestment Program) (£, HH & REOW HIF 2 OB #ET 5
TR ATH), EELLOLMEPEBEOFRNERMA LA, SOTa7 I ANV EaNEREE
LTi, 2o TETHNBER A EONE - THETOMMIE o TV, 2ORROERE I
RRDO LAV TEBCE BRI o Tz, L0 ) KBEDBEINA LR TS, BA 100%1E
CHAT, EESRMALET A2HEFTH L, 2oHMOTBIEAME L 0 &, PORET
OVxs FMELENOBEIEELZTILT VT, L0 0PFWRLE> TV EHETH S,
TRP X #F D% % vy, FDF 2 F712 JDUPO (Joint Dual-Use Project Office) 25| Z kAT /o A5,
FOFFHRILT O, '

AH’MmedRmmMQPm@m)m\ﬁﬁ@ﬁ%ﬂﬁﬁ#ﬁﬁiﬁ%@Wtfﬂfﬁﬁ?
hb, FEARIAZ PR EMZITERBES ATV, FEOBHEOTERILICRE CEMT
LU O D 2 BANKOBMRBRESIIH L TCoOANEST2b L, HEIHOEBRD DI,
IS EERLTVE, 1, 7027 FORE, MEQOETEBRIIRESTZ . K.
ESHEMBEIRA OESLUEFRET L, £LC, 7022 FOERIIBNTIE, FHRE
HEROHEMROLET - LE2—I1lLh, BORKHE~OEREORESIFEESIND, 2hIT
ATP % L 7o BRI RS (2 TETw b,

SBIR (Small Business Innovation Research Program) (3, <1 F ¥ — ¥ OWA O /2T, EE
WCHRY T S M ABH O ERRESOMI25% 2 #ETL0TH S, BEEPIIRYFv—
IR - BREHRET 20CEbE, BBIITEbNL, V- FRETMIOEE X,
FEROHOGOMBINGT A L. ROBWHHRTRBETRLVLBEORE LT O L, FankR
LIKTHT 5 &, KIIHHLERMELS, 2RICERMBESYEOHEZEL 2 TR LWV, I,
LB CORMESFARICBRE LTRSS, BAAREROBHNASIERMNIZRTS
b,

STTR (Small Business Technology Transfer Research Program) (. SBIR & AR [ L B fyc
HEHF, CREBRABIEFEO—EEEERYF ¥ —EEIEN AT AENO L 0T, HERRE
A Ty — R L RERUEVEIAF OBE T e bis,

2223 EEANOERHLSOUSET
EE~OWERAREES > OHS~OBRTE, KREPEHIHEFR A LOER ERRLITEDA
Twa, |
FTPE—ICERM RS L LTIX, WEGOMBREDIME L, TOHROARIMTEZ bR
B, CCTOUHMBLTHELSRUBA vy T4+ 7HSBH10, AHICEREETEHELS, TS
LETRVWERLZRETAEF -V a3 v Fh b,

KIS, HEBTLOT TRIFER SN TWAE L LT, SIERRYEMAMLTAILELY,




BIROAFAEN LICESTLI MDD, ML, FREITE AL REN L TTICHS MR
LRSI L2 Es v i,

ST, RHBRAIORECLDELEORNELDT 202 L0 e A%, BErsd T
(37w,

INDUSTRY
PRODUCT PRODLCT
l:> RISK ¢ BEVELOPMENT Q EQEKET I_:>
(A) (B) ©
(ADL fEH)
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1) TTHEERBOBENLIE., HYOMSRARHESLELI L THL, 20FTTT
KEmfEi 2o hdsr — 233 A LR, BlIZITHAEORECE-Y 72T
7= 2T ELTHBEIRAIEDNFEVY, FOFT T TCEATEORMENDY . 7
b= 3 T A0 YD F A PP ER DR PR R D ER
Hh LI TE LWV,

2) T/, BUFRASIEET 20, BRY 27 S EEFARMICHEERE - Wit
LWt LT THh L,

3) FRLARKEBL LV EELRAHH LR - BMEL- L2 AT, 2AENRL S
EVIATEE) A7 EEILH B,

o THAERREP 2D I EIRCEOFBII L L2 L GIREZH Y25 W ETH D, MFELLT
Pz AMGIE, Ma{bFROREL ) A2 2 BVEF L2, B A7 2BV RAF 64
B - EET AL VISRLEBENNLEL SR D,

RV SOD, EECHARREMAZALEOE SR A L - THEEL - 3t sh
Twh, TOHHO—MmE LT, MIEZEAES RS Elr % 85 L 2 OmENEEL M- Tw
LEPLETHE, FO—DOEHE L Tid, BBN (Bolt, Beraneck and Newman) #® A > % —% »
PRAREDVD L, SIFETERL, BA ¥ —F v FENMEOBEERIARLE M v oaHh b,




K EBRF T & 2 B ARAT 70 B R E O BAK & BB s @A)

BBN$t 1 & —F » FBRESH
Z 7 - The BBN case history clearly demonstrates

+ Initially fundad by DARPA to develop the f ggggggi;?fsé:r:;ﬁ'g‘?gn:h;';g:;di'r‘;('ﬂfsﬁt"ry
packet-swiching router technology far : funding
‘ARPANET’

» Although the company ilself had some « The key output of the BBN fundsd product
difficulties whan it attempted to market its B development was {eventually) the Internet,
products to the wider public, the network it rather than huge glory for BBN, which remains
helped create formed the foundation of the a smali company

Internet, which arguably has improved
{and will improve) the lives of millions
across the giche

+ BBN itsell was turned-around after further [
vanture capital funding, and is now in the E
latter stages of develocpmant of a f;
"multigigabit’ Interret router due far launche
in 1997 (which receivad further DARPA B
funding)

2224 EEAOEFHL S OHIBAFEEOHEL

EEE LTRIIE L AL AREITE LOBELORFE BT, ZBICHELT B L,
FED LI bR TV EENIP o, TREMHLAMAE LTHEEI ZoTWVEOD L
Ve, EORER BBBATEEOTBILEH L ) EETH o7 VB TH -7 0T 5,
FEERAHSOBE 2 R P 2 REIRE L2 HE%, BHRHI LY, C¥NCITEESTIBT
HILEHnRE, BFBEI100%DHEE. REPCFEFIEOEE T 20 EF I ITHIMETA
HEAEL N, BHAECHAPEWERICE o TWwa, BV TAOEETHYRIE, RO
BHOAO AR 5 4 £ > A £ %V, MOTE~OER%MEL { T2 5,

MG ROFECHS T, FENL2AELOREIT b b, HWITAREEESRE- 7
BETH, HOTHELOBNE 5% DibthicHR £ 71 £ 23 2% ) THIRBEROWEL
EHNGENGVE | BRFE £ ORHZ L) Dt 28 O i b 2 sla 2 RIS 5, £72,
BRFSHMRAE L 758 Th, ZHAE~OT ALY AR, BEIC L o TEEBOHE T
SHLECHAHLNLC 2%, ITEARELBLABTRLOREALBOBILEED,

223 KXZ - MRATOMREBEDOEE

ZDEDHEA > b

O - IEF COWEE I HiHE. B, RH» 5051 £ ARZOREEIBH
Aot rTqa Ficdy . EYIVREBEBTIVEFKHIEHEAICE-TV S,

KERUVEYHENRCOMRAMBRIOGBITHROBR XTI, FOEEIBNT, XA
OEREYEDH L0, FFEERMLA Y2 ry74 THEEEAL LTHARAT N T LOHERT -
hs,




Y, DFAEAF F ORI LT, SO A THFME L, 834 - 535 S0mEI
MENDHI L WRELTRESRIPFABRE, 77— bOLILETHER - BN - 5
VIREERRNPOOET - LY a—£220, TOWREROFHM. HRESIFMHINL, F1IC
HWIIEEITE o Tl Tenure (HFEQOHBOMM ¥ T T 28K 2L EFAEOKRE LA
Fy 7T, MIEERERNEVERERELI LI LD BEENS S,

KL HERBO 7OV =7 M2 ZRTEI LA v 2 F4 THBL LS, £CDNFET
BRSO OMF R ERAME L EC IO LA LPEHR RS, O3 2 HBER S - T
LZAMAOTELLHBE LB E L TEL LR, T, BHTHTOTOY 27 PEHICE
BoDWMRIEN - TORETOHBE Ly 77 7 AR TH L END Y. BOHEIBRE
fihbha, #RINA, MMERRO 7O T 2 7 P ASHLTFEA - To 6B WEE., W4
ORAEFIE S 01, B ARERORBAME B, LV EHERCHE- LR L X 2D
%o

BRI, s T AR OEBNR A Y v 71 713, MRS E I Tk >
ALYASNEBEDT AL AR T4 Y 71 OB FHEEMAOWUALL 52 &7,
19804 @ Bayh-Dole ActiZ & &, EHFILE 7OV = &7 b OB DWW TR « WS BFEEET A8
HIAHERTHI LIk o72h, e & S ITHRFEANOLROSEL S EMIIED L,

224 XF-WEFATOMERRRROEEADEE

ZORMDEAL b

@F AR EE S OFRBHE ZAARIICEML. BHMIERLICEE - §2{ET 3
TEERESELTVS, ,

OK% - -MEMTRRERNEESEMEBEVT. RNt EXI AU TEENICY -4 T
LT LTWE, A1 IHRADN EFDA T TEHSTWND,

QOENEHRINAAOFBELFKEL ., AL LANNTHFEDATEY . BEFEIZIESE
BUZHEIh T3,

DR BRA5T 1o b R BRI, SKIT AL - L S & & H9AR IS BB S ATV A 7R,
FDLOOEEAOHMBIRICE, EHL2NUAEHOBZELXWD LT AL Y2y TF 17 - T
EREFELINRTWD,

ITMDIT, KE - WIS, HOoOREEE -3 Y LERLRFHL TWE,




KRBT & 5 HEERTT IR B2 OB & Hoh B B8 1)

The relefresponsibilities of
Universities/Federal Laboratories

» Research
+ Fundamental knowledge building
« Free thinking

» Non-commercial, not-for-profit

The role/responsibilities of industry

+ Development (product developmant}
= Particular products/services

+ Salutions to real problems

+ Production and distribution of goods

+ Commercial, profit-making, taxable

EN—15 XPF - MR EEXROREITE

REE - BEERT AT 2 D98, PRSI o/, WHOFXEMWLZRBTH D . W%
BEAOEMECEROMERELITE by, BEIRBIRTLH ). FEF DK - B
T 2%V, THLEDPLLT, BEOERBCEVIANC, HMEERIBEIADIR& LW
IEAHRBIZ-EVERENT VS,

2241 HMBHEOLTHEA

PBREIZ D2V THE, 80~ 87T FOPHHEB LT T, Ry - AN TL COBMALN LY
#A e LT &, Stanford, MIT 2FFIZ 2O E KZR~D A Y v MRS, S IHUEF
POBEPT T, MDEORY - HIEAVEEHRL L TRHEN Y HATE TV,

1960s Today
Dramatic increase in technology transler activity
- success of others observed
# of - univarsities forced to turn to industry for funding
universitias as government capital decreased
actively
invelved in \
technolagy '
transfer

Now 10s of univarsities are active in

Forerunners MIT, Stanford
tachnolagy transfer

{Stanford’s office of
tachnolegy Licensing
founded in 1969)

\

- tatal technology transfer income of all
universities $242 million in 1993

- 31 universities received >§1.5 million in
royalties in 1994

(ADL fER%)
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BfBEOHMAL L TR, TTAE I, RUNESEACESE/NA v 71 7a58
AENIT ETH B 804D Bayh-Dole Act = & » THHF BRI EONMTTARIZIEER O
KE - WEFCET AL LR, A% - FIRFICREREY 77425, SAkv RT3
ET HEDPWAF A>T B bbkhnlz, 9407 AF, 045 Y T 1 NAOROH LIS
GEEI1LBEBEICED L LD ITFEEMADILA L 2, BIFEMA &KX 2RI -
WHAS YT A4 TEETR,

CHIZHETE, KE - PIETTIE. EMBEIFERPHENS 1 v AUEN %D . B
BEfTL) &I ko TE,

Universities/Laboratories

Cran

Projects

/

Office of
Technology
. ‘ Transfer-
Licensing

Inboung Quibound

- Collects ‘invention disclosures' - Markets technologies
- Assesses marketability - Negotiates licenses

- Fiies inteliectual property - Maiches industry interests and technologies
- Maintains technology partfolic

Coordination at focal point
(ADL fERR)

BN—17 RKEBE/ 71 - AEHHO%EE

FFEBEHTHE, FRE IR Do THTNBOFE LT o72h . K¥F - IEORIE LT,
Kb NI RO R—r 7127, RTIAVADORH - HELEEHFCTR o Tv b,
RWEGISHEEL ORISR L, FOBELOT G L EHEITTHR L, Bt ailitind
A0 L. BEEHEZOY -7y PERIUIEETRNALE LT TITE S,

FALYARGEOWTHERLERADEHNE L2 LT, Wil &by ey LT
Wa, 74y AEIFREMICECOREITHL TV EWIEZH LW TIEE LW BE
LEoTEIFA vy 20MEREETHI AL DHELIC2G DL EFZ bR LA, b
F417% 0. HIBERLHROY A2 0o8@eigsd, MEfE LI RBC L > THEMBORE
BIRORELED. ) A7 RO TIE L AE - HRFOHETH %5, LALABK, 4%
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Y ARBEFEEOBENE TS LS, K- HIRMIE S 4 2y 22BN, 4 58
CTHEELTAEFICHODOFBDLL LR 2T b,

2242 EFEM

EESOMTRRROBE - fFE AT - IRAMc > T FEPFDHE T LG >T (3B
L. SEZFORBENROERX LRS- AP COWEMBEEISAMT 22, HILEZEED
AN IR TEL, EHRACE > TOHRNBEIMNEDOH S L TH D, MIT % Stanford LD
FIRICMAT, SCHFETLOBEIFHEFICHERBELTETHE,

EEEEOEFRE LTI, KE - FERIINOFEL LT, HEBSEIBONZILFRD
HENLZ N THE, 2HIIMAT, HOFOBE BENLBELFCHNAIFHFITELI &R
FLETON L, ERAICE > Tid, FIRRFECREL T2 EATE LD, B ATLCF A &
VARRBT AN G ESMES D, FNOEMA T, HRFLOIVF 2 MPTEEI L, #
LTHRORELZHNBEOHETHLLLAELNIERFLEL*RATELCLTHE, ohb
WEOFIEHEERHT 2R T, KE AL LHEFOBE - A HETL LV IFHAENLZEND
R LTWBE Lt b,

HESEEHEOREY L Tit, B4 LAY H B,

‘Industrial Liaison Programs’

= General introductions betwean companies

| { and research/resaarchers in varioys fislds
I 1 T -]

|Departmsnt| |Depenmentl Academia -

Research Fields —————» ‘Industrial Affiiate Programs’
{often crogs-functional)

+ Capital sources put together with researchars
and technological rasults in particular
] technical fislds

L 1 I ]

Ressarch —————m ‘Sponsored Hesearch'
Projects . = Capital providers give maney direct o
particular research programs
‘CRADAs (Cooperative Research and
Development Programs)’

. * Formali2ed procass for joint research efforts
- ‘Consuiting'

* Academics’ pari-time personal businesses,
typically up to 20% of time

I

A 4

Industry

T

Individuals — e 'L0an Rasearchers’

* Researchers 'leaned’ from comparies to
research projacts

{ADL {%58)
Il —18 EFEHEOBL4LLANLICEITSER

FPREARFETLIBEOL LT, B4 L5 OHMN - IRELBATLHEEGEHO TS T A
(Industrial Liaison Program) , #¥EOMFRERK I BV THIEESH & & & IR PR £~
DERHE L XV TDT 72X ARTFICT S 73575 A (Industrial Affiliate Program), % L T& 5

.._63_




FEEDTFEE ORI E T 5 E AL (Sponcered Research) #5341, Bh 6 OEH -
BEFFIIITREOTV ARV, FAMSN QEBESHAOY VAR L LT R T 0% 07
1Y ZRETEEXTRE. GLARBIA TV D), RELLOWEHOTASOCH DS,

WEROEE L 5 Th, A% - I T2 S BRIZ. T THIRETHTH D, TR0
WA RS - BIRFCRETAEHIC LT ADNBETHE, LELENL, 442 A
DEFZWHE. DEUTOT 1 LY AR O D ORERE—EWHERS, 54 LV AOF T
a VEWE, REACLEEEN - TWA,

COEFERES, REL IR TERPETREL VU AWNEHRO T, CIREEDRIER
PRLOOEROIT - TWAEE L S,

225 AEFI7LRICE HMEBBREOEAL

ZOEDEAL b

QAL A TBHNOBEEOWTRXE ITELOBRRBRICKELBRHESLSYD., FERTH
WEICHEINTLS,

O~ Fv—TEO—BTEDEFAR—V32h5, BELAMISHEEL THT
OMELETE S,

O XFRAMEEICIE, A# - E2RUSHE -  %XOFATEYHY . XN Fr—0%
EHR—bTB1TSHTETLD,

ZAEYF 7 LR, RERPMAHROBREMREEFAY - IRH 2B SOLKEE B 50
FET DR Fr—DELRITILETH S, SREKRE - FETL» O ORKOHRL
LT MOBRTRIFCEE L2 —DD AN LAl >TWE, HHRHBICBITAREE LS 2
ANANAG AN =V DRy F v — {2, RFE-ETEEH-> TRIBIZHA TN B,

KE AT P L OHROBELE LTAE YA 725, FRIIBTEORECHHE 74
EVATLDEDRBIBO—2 Lk »Twh, FIEESHETH, REDT A L AHEITH
Bl R COMIMEA 2 BT S 1B & oy BT L S R a RO RS v, £
DPT, MREMAL LTREOBREMMEEL, ALEMOT A £ A RFP LRI TRE
RREITOFEAE A7 OBBNERETHEL,

AEF TR, O F ¥R NAURT N )= THE, FORTHL
T2 EDOPAPCHLSEMA b 70 TIREHTH DI, FRICEIIORMERED M, Ha
WKANE, BWoMELOEICHL o T, BHBREFAR=2a v i@ {HfllAabthoTwa,

KFEELTIE, 2OEABEICBILERR 2L, BAERAE 4 7 2 HBMIC BT 5

_64__




SKEIBAT I & B 0 REAT FE0A 80 OB & BBl 8 8D 7]

EEIZHY D2dh B E I AHSV, Bl EEI I L CH 2 FERORRE D, ToMic&it
Vb R EBRECOHES W E LT A, T, R¥ETOHRMEDRINET A H 2 K
BFEOORFEBEN., FRETALVATE L Z MM R TOXLEBDL I LTS -
Twbd, 77, BICHEEBMHEZHI TR, AXYF 200 F+ - EOHFR Y KERNTITR S 128,
KEFETRVFr¥—F v 7 VWELEHOEMLE S 5, FL T Carnegie Mellon DR #2411 iE
RN Fx—F xS VORBMEET AR F v —b LITOEE T % 5 P T, Lycos % Fi
L. H150EMOSIHRE T 5 F TORL &E5 7,

Lycos#t® A &£ F 7 H{H

» Funded by Carnegie Mellon University, a group
of researchers founded Lycos Inc., an internet
search service provider (University owns 20%

of equity)
+ The company has proved extremely successful

and today has revenue of about $0.3 milliorv
month

+ The Technology Transfer Office continued to
assist through out the start-up process

AV 7HRTHOMIT, Swanford T, KZEE LTENOLEIZL TETnhnd, X2 F
r—Xy A LikYH L LTHMBERCITEZCHTLIES  AMOGRTTA2HHBHTE T

%o
FRLF ML ELBRTIFT HRWICEY
CANLFa—RBAHLOEGIL SERALT
« BEAFNLENOA LA
Free Market for People
Fortune 2000 “"Home Garages™ Professional Services
- Spin-outs. - Moon!ighting smployees. -Law -
- Spin-oifs - Collega drop-ouls - Consuiting
I Flow of idess and pospla I I
Corporate Vanture Funds | " oring
._._rE_.V_._c_'_'_nm“m ol Fiow of capfal Flow of skilis roTessionals
E——— Gotio
Start-up Companies
(" Incentives Rasuks
- EVREL CREEor. B - Financiel upsice - An copartunity lram high risk deas
THEAEAEEM - Igea kution - Talent pulled trom cthar Inglilutions
« WhtEFEN—-Lat—2T - Growing a company - Prowious research loveraged
SEQETIEERY. 2HE - Prolessionel badge of honor® ) - Focusad development
FEAGEABL (LA - Indapandance trom large company politics | - Eetrama pragsurs tor AOI
& ) - Excitaman
Flow ol compan s ‘

— y
. .
gﬁ:‘ BEE T 5 £ 0O st Fallurs I__I Grow Absarpion R
- BWESWLE S A MVFEUNET aries capital-backed stan-ups

 BEoAZEORUYY. IRCRBRL E Froe Market for Com

\\Bf

(ADL {ERE)

ENl—19 *¥EONLFr— EVEZX 175 AMT7Fv—




TTREFRBAPES IR INIEBEE L > TWAI L b, AMRARYFv—DT A7
THECEECHELTB), 20EHTREEEL TV E, ZREBHPTHBICZ->TH20
B NA )R THIITHERZBENLOD, 3 a0 ) & — U REFICASNLY F ¥ —
EEOFETH L, ChPFEFLAMETEFL, SHKETHIPE TV D, FRITIA., X
Fr—REORBEROTHLTETEY, EHTFOIITHE - HRAARMEL LT THR L, 53
HOME S H S, KFOITSHITHEHOBGEL HBIC, FARHICAYF v —EORINE
hoTwad, £/, WELLLLEWVST, ﬁﬁﬁbi&if‘nﬁ%#i&wﬂi@:ﬁO’CWéO

EEHMTROP TR Fr—ELFRL., TLWERETEI. A 776 Ex A
AHEEL T A, '

226 HENDZ—ADPSKFE - REAFRTOMEREAD T 1 — KNy

REF - HRATI, BOBRLLF — VM T LFERROEE~ORE L - JTHICTR S 72
FThL, EXOF L OB —AERMTL0ELTHL T L AT o TWwb, RETO
MARFHAHREKII BT, EEEOMV LM THRICTZ ) Ze8EHTHY . £RIETH
RTVBDER, FRIILTHMET — Ao ToREMNREICL VLTS &) TRELT
LT,

BEFEBI B2 2y — v 3 YV OGORER. TRETTOHY, X060 7 14— F
Ny 2 BRI LBEEF-TVD, 2, BRIFESESHRTAHC, BEELLINELZI2H
b, BREERCEERRIT L Y22 71 TR T A,

FREMEL TVEOI, ATPHIZESNABFRE S Q77 L8, L VEXP OO EHE
PEMETHEHBICEHWTEATWAEI EThiE, JHRIBESELE, BMECEHO FEM Y, K
BRI LT LEDBER N E - TETnE,

227 BNBEGEOREY - A ER

COEOFRA 2 b

OB E L TORMBEETRT I EHFREG. BRFBOLHA 2 ED TR THNE
BOEBEESTE T,

A TIEER L AL TR BB L TR R 80 ) AL S D
7, FREERTBEME L ARR LR Ao TE TV A,

B BB LUV T, 66 O EABIE L Y. BRI EORIERE A D (ARTA L
WA Z ki ol, FDHBOFD Steven-Wydler Bk & Bayh-Dole (2 & . E#iEHiH A A =X




AEBATIC & 2 RERUT 5 78 5 DBUAR & By A S

ATERCBET LD, EWVI) S HOENBEORFEOAM LI EL N7, B Bayh-Dole &

ERT - BIRFTICEHTD B O RRROMNFT AR 5 2 20T, HEMITEIOMHEIEY H

TIEELN, FOBKFRASE > THMBEOY VA AZEYH Uiz, RHELTNE - W5
FZiR At RAMALLDRKELEHNA v T1 THE oL R, FOBKY - BF
T CHERMBEOMBRIRII~DRERERENF L ERTE TS,

University
/Laboratory ¢> Industry |:>

7\

Stevenson-Wydler Act Bayh-Dole Act
« Defined technalogy transfer as m|55|on * Provided the right for university/
of university/aboratary. laboratory to own intellectual property
« “The government's investment in the + Practically created the market for
laborateries must contribute to US technology inventions and economic
i ial i jon".* incentives.
industrial innovation”. (ADL fERE)

Hil—20 EREANOHKEEE ZOREEE- 1ED

COEIRBADEFFIHREIRTWES, Wb ZOERNRMITE* BT 50T %E <,
BT AN =L b % L0 B e THERRTDR UL L 8T 2720 043 A % 424k
FE20DbDTHL, EHiEHET, BHPRET 22 -BHEME LIRS HF— FORET
Hh., EBEDEZ L 0FHE, BHIHE TORCHM TOEE DHSH., 4fOttillizs ) (B
PLTWLEBNTHLEER B,

: .2

b kEommBEEo it L FEHROMRAERTE T, DT L B2 EIERD,
QE KD L ~LT, FIREMREE - HifiL. E%% C7-f#fl - ERfbzshTZ %, H
BAFAEDE L - FORFEOBR LKL b0 L OWHLRBS A, 2OEM LM
AOBTHRIE L TWA,
.H%ﬁ%ﬁﬁﬁ%ﬁ%ﬁbétbﬁ‘ﬁ&ﬁ%?@ﬁﬁ%%?t?%4?%%of‘%ﬁ

FEHEBICTEHTOHAEA L EATVS, CHEEHEFICLIFTHESEELELIET DL
ERMO77a—FThHh., HE m%atkﬁﬁk WHorBLNhE,

@ Bayh-Dole 35 & D MIMFTAHE S X% - BIRATICS A2 &€ IFRRAR. fmBdn. i




ELIHT 2BENA vy T THAEN IS AT,

@ — T VLT TORFEBIZLY, REAFY DA ANBEROTICOREET Z5REL
fEoTwna,

Q@EXRLEDOLF-TUVRMERBRR O 22 L OREET, REOMEREED, RAED
MREERL T B,

QB ESHFHOPORIZES7-0, R LEERET L L LT, #FEoE2EHLT
vk,

O L LD EEOHETH LAY Y F I LTh, FRAETF— 4+ 29—V 2% AH
T TRESEDLILIZEID, Ry Fy— - AV ITFIRAMIZF v —LEZLLITAN
M BLomBtsrETIR, AYVAT7OKRT, DWW TRITEEDRREIZKE HS L
720




K EIBOF & B TR AT 78 B 56 # 03K & Bl B 76 8h

3. ITEHFELAERERERT OV 27 b

AHFAE T, REHFEEOITHRMAROFH LEAL BB Lol BRORTHE 2

NOENOHBEIZOWTHEAL, BfE+Ry MR THFo4rE, AT %2 o7 £0FA. KE
DHEAOREE, T LVTE - HIFFBRISZBATIRET 20Tl (L4 OB I
LTHESEY., FCELET 2 -0 0HRIEHFMNo AR#ES £ S, BR80E Y X7 40%E
BAEI TR Y22 FCHEBETHE VI FIHIL s TWE I WD ol

3.1 KEOITHRERES v b F

REDITHERRSH LA FTLE, 500KGFHICTTHRE, #AbIEL) T¥¥a
— ¥ —VAFA, 2 TrR—=—RV I DN AVFNV LV N ARATAE L 2R YA Tz
A A, 4) HRER., 5) 23225 —TarThb,

FRENOKGETEOR Yy B LEH TREE L T A5, &y M3, SHRICHEY
DUENDA A7 VB EI D, HAVRENNICETRELBEL 2B RLEDH L b
DEEAT . FALEEMEDA ¥ ¥ a— 580, BHXIMBHOB NS0T o7
ETHML 2,

Category High-Leverage ‘Holtest' Research Areas Kay Projects and Places*
Computer Systems *  hive computing « NOW (Berksley), FLASH (Stanford)
Hardware and Scftwara » mobile computing + Infopad {Barkeley), Dataman
Tachnology and {Rutgers}

Architecture :

Gomponents « scalable parallel KO « HPSS (Lawrence Livermore), SIO (
- computational samiconductor prototyping Caltech )
+ molecular computing + CP2155 (Stanford)

= USC, Princeton, Xerox PARC
+ Human Language Interface

Intelligent Systems and « mubtimodal user inlerfaces Projects(CML)
Human Interface » augmented reality + Vu Man (CMU), Virtual Ratina
Display {(Washingtan)
Information Management « distributed, scaleable multimadia databases = Digital Library {Berkalay)
+ information retrieval = Image Querying (Washingtan)
Communications + afl-optical networking + Optical Networks { Princston )
«  NetBill (CMU), Secure Internet

+  high-confidenca netwarking

Routing {BBN)

* Flaase nota : this list is illustrative. Omission / inclusion should not be taken as indicative of importance

(ADL {ERE)
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73], 1Ok & P

O I 2TV 2y b7—0EENAEFR I by TaLE2—%—12& 3
#ERLME

@ET LI -2rE1—FT1 7  BEBUTEIEREBYNIZENL{ Ty b7
— 7l T& 3 (Ubiquitous Computing) BN SEIR

DY KL= F -V ATADKSAICER, N—F Y2 TOT—FF 2 Fv—, T~
BOERWET L, VI b2 THEHREY 7o PEHOI VU2 T Y 2 75488, o
DRFICBTE, B ¥a—-7 1~ (Hive Computing) ¢ E—Y . a2y V¥a—F1 v
HEy 2B THD,

Ay artEa—F7127

BIvla—5 1 v 7OBmEE. &y FI—2LSUBEOTFAS by 7avEa—s
—HHHBIEEF LI THE, IV Ea—F—BWHFCPUTHE A, AEY—, RIEER
HEAYPTI—2ENLTHAL, 12072y FIIH L TLTORTE - THEMICM
BEFTLE). SRETONRILL 32 ¥a—F 4 Y FOMEMBONELFETE 21
FOW, BLLGHIEATY —. TU/ 747 Ave—JHE ST VLTS T ADZ
FVa- s, TOEARORWANFHL, SORBID 5,

B va—F4 YIS~ 10 THELERKRERA 2 2522 LRALATY
B, COFHFOMARPICI0ECEREHS, LiL, COMAS NV S4 2 LB
—REAEOMEE  REFM o Tl TEROMEDZ L T, 2 Lo B ROREC
DEDFBFREFY b ERoTVE, FRODEBICI VBRI Ea—F 14 ¥ VB ANT
bRy b DFSFERAFN L >TET, BIEOENS ZRICEDETHITLT R/

BaryYa—74 Y703 Tid. UC Berkeley » NOW (Network of Workstations) 717 3
=7 PFRABETEHLEDTVE, NOW 7O V2 s TR, B v a—-Fa v 7k
WO ERBRT 2 B4 LEBOMENREOET TIHEDATWE, 561, &iEiER
PRI —FUT Gy T FR AT TN (WE) 77 ANV ATFARTAE ) —,
TIIF—arRFIOades v EHB, 73V 22 b F— 414 David Patterson BIiC &
DA T2, FIIRISCT Ot v — & RAID DIFFEMARICEL Hh - 2B -,
i/ 85 LV ESRI Y Ea—F 4 Y7 ICREOEEBRE 0 David Culler BEIF L . O/S K
PRsLbary¥a—7 4 7 EHF0 Thomas Anderson BI#IE eI S/ o T b, UT
BRERESEH0ZOMEASY v 7h6k5. 70y bzt s RERFET, MEHE.,




AEBATIC & BB 70 R 56 3 E 0 B & Bk B R b

FLTEERDPLBELSZTTWT, #HIZIEAT&T. DEC. Intel A F 104HP A>T A,

b — oK T Y = b L, Stanford K% FLASH (FLexible Architecture for
SHared memory) 7O =7 F Thhb, M7V z7 FTiE, Avk—-VfEELdag 2T
—EtVIRIAVE 2T I O2O0FERE L PO, BarYa—Fa Y IOEER
AEETHRMIHEATVS, FOHERN-FYL7, 7T—F72Fv—, KEET7T 7)) »
VAV ABURE L VAT ADTO S A FEEES B L ThB, FUV s b F— L
{2 John L. Hennessy ##2i- & D5 E T 5, fHiX VLSI RISC D FEHICHE Wb - 7 #5ER
TROo AI6XOHIEHEYMH E LT, 0BABDARERESHEICH D> TVE, A7TRY
x 7 FiX. DARPA @ Information Technology Office & EEER(KFE61l). K FE B 7 AT (Jet
Propulsion Laby® & - B L VAR EATWE, 2O 7TV x4 FZHPCC 7O F 5 A
DRI > Twh,

B) ¥~EN-JrEa-F1%

E-EN AP —FAYIDGHTIE, V72Tl oy — 2 a v OWHE
ROMRMBIZ 2 o Tnd, BiL, FHEEFTEL SR b #F - THINCETESCEZT
COREERVEATEE LI TATTF INOFH— b, E— LKA b OB E
M L7225 - X BREHERE, SRR oTwh, HENEMZES DRKL R
UL Ll Ay P =2 2T AE LK (Ubiquitous Computing) 4%, 804 (Z Xerox
PARCHFAHI A b & 3 T 5 T 20 EIT 5 2 OFREATHELL L ke 2 T b,

fREWL 70V =7 b LT, UC Berkeley @ InfoPad 70 ¥ > 7 Mg, 74V R - 2>
o 7a4 v FEEEROFEE LTI s A TR LI LA LTVE, 7V
Z MRl LTEHFORBREEILDH T VICEVWEDII, 600F 707 24 FFRFRIH
LEHREOTOT 22 bhhoTwh, ik, 2—HF—Avy—T24A, Kty 7—
s —N—fl, Fv PT-SHEER, VAVYVAIIanr-Yay, 2LTERENVAT
LAOT7AT s Y ESHDL, £7220 70V 27 P T UC Berkeley 2L 2 72 KER
EROMEN L OEEHR® £ AL L. MIT, Stanford. UCLA. Carnegiec Mellon ¥ KEZE & |
€ b T -5, HP, Texas Instruments EN % & KE T A HNT VL, BHLLDHEE L
Tid. DARPA @ Global Mobile Inforsystems (GloMo) 70 % 7 A LEENHTWA,

b5 —2oDEN T TV 22 Mid, Rutgers KD Dataman 7113V 2 2 M THh b, M7aY
27 PTR, TAVLATO [#54 7] ERICELTO 7O b abed— EAMORE
KDOWTHIELTWE, InforPad 70+ ¥ 4 7HETOE—V L oy Va—F 1 7R
BrELZLEARLLTVAOEH L, Daaman TR 7 A VYL ALERS AT Ea—
F—ETAHLPIRBIIOVTORBALEEL T T, D7 VI X A SEERORFR.




V—NWRHE, T7)r—a v ORBEFTEATHE, FUI 27 bOF—AEZT NI
#5, DARPA D GloMo 72 75 A% 6, i h OB £5IT T2,

312 AYR—F> b

ZDEDEL b

Q@R —FTh - RZLILIO : ABAROUIHEICE 3/ 74 -7 2O KERL
QFEFAED AL a1 —F— - ORI a2 —-4—(lL2551E- &
#LorBgRaNEDBEME '

@45FILEa1~T 127 DNAMABIOEEEE. BEIX ¥ HE 57— %
BEAEHALL. FLOREODI XK1 -2

IYR-F VY PORGEIE, ETHRUBRICHL 0. VAT ARRRNT A80, WEH7—
PE. EELE, SRER, FhLOEEEL S, COSEIIBWTER, AF—F 7N N
SLNLIO, PEEEED IV 2 —%— FU NS ALY, FLTHTa v ¥a—Fq4 v

Ay P3G THL,

A) R =F 7 - RZ LI IO (ATEAFIAHAD)

Ry—=F T - "7 LLODOEEGE, ABRIREBFEL TF— iRk r O b2 LT
bhe NTLNGEART, NFTVALLEREE, 705, F-sLar - UER
DIEERBONEE. v P 7 — B8RS NELDEE, €L THOREROERE 7 — ¥ bk
ORI PORE, COFHE., P rhEHEI Y Ea—FsrrDlH0 My L
T, BUKEREAREHTWD, IRV AFAONT, CPUDHEMEIERH Li2a LT,
DREE. ARHofloA T —< AR EFEATHT, P—F NV ATFLAORTHEE
WEP T >TwEZOTHL,

COSE TR, BREOCEOMERFTER B R L TE . ENLR TV s
k%, NSL (National Storage Lab) Tf7% H»# T\>% HPSS (High Performance Storage
Systems) 7OV 1y b THhbE, FITE, XFVIMLET7 X775 F v DO
A —F TN 35 LIVEEEEE XL Tva, NSLIZIBM &£ DOE @ 7 F D i/
HEPLATNHABETHY ., TOBMERECEFETRIESA>TWh, HPSS YUV 2
P oD/ B F—Ah bR EN, FREFROF - AZE L LRI (7>0E
KT WCABMLTERTLA Y A—0bfoTwd, B4IIDOE. NASA, £ L TIBM,
Cray, Intel ¥ ¥)&> & T HEFERI0H P HFT TV B,

b —o0EFN SOV 27 FiL, Scalable YO Iitiative & V2 70V =2 FTHY, £1




KEBAFIZ & 2 MEGRAF 7B FE 2 O BUK & kR R B M)

13 Concurrent Supercomputing Consortium & V) B O KFE, BIVHR., EERDOENIC L
ALV =T AOFEHO—RE LTITRPHNTD, HPSSHFRE T — & DR {E A
5 LGZHEN LCWBDICH L Scalable 1O Initiative T, AMSIO/S7 4 —= > A% S+
BUYATAVT I TORRBICHEBEVTWD, 2LT, FRLEHRIILAETO S 4T
OHELEIRL TV A, FROMRBEL~ 4V v —HFFEIT. K7 - R, EERH»S
L. COEMOBMBOTEZT TR, TOBROEETORM, 2—F-OfH K
LTI TH#S S TVa,

B) ¥WGEMENI 2 —2— - O bRIELT
BEREN IV a—F — - TO A7 FEERSORESHITS DT,
CADARIALBRIC LI, HAEOARZAERZILE) L) BEHOHETH S, av
Ka-d— 0L O8& - BELE70{L, 707 54LT, 207 -9 2 EHEI Y Ea—
S—EEO TSI TN ®E sk WEGET A, AL L OB T Z |
FAEMC R TELZ 0D, PEEREORESBRILZ - TETWT, JOFHO
WRbEY Meho T, FHBERABOBAONS & BTS2 2 EEEO LS.
BELZBITOHROKREZIOEH. LI 77 MIXaE50THE%L, $Tho,
fREWL2 7T 22+ E LTI, Stanford KZE CP21SS (Computational Prototyping for
21st Century Semiconductor Structures) 7232 P2 H L, ZOT7R V27 bk, 2200H
Erigsb, 12370 A 72BRTLIET, 5 123 I OMARCHEL TED OB
MM ARG - BENADO Y FT—2 £ EETH2 L Thb, Ji4 CP2ISS I,
Stanford K7D [21 L P EMERE | L), L0 EOHY - RO 79 55 A bk
ELETOYV2s b Chbd, FOTUFTATHE, T¥Ea—F— FORMTH(virtual
factory) Cakkit, 7O b ¥4 THEEE TR B LRV, avCa—-y—flillo s
WIS TTELETHFER(RETL LOBMOERALBHEL TS, CPUASS T2 7
hi¥, DARPA DH[EffE 707 F LD —BRE %R - T b, Stanford A% James Plummer #
REFHEE L3REBO TV~ 74, MIT. Intel . Hewlett-Packard fHEATERIMIFEIZ A
S TWwWh, $MEBHAY VT —2DFIZE, 400 LOMEEEAISSNL A WERFFR
LTwa,

C) 4Fa¥a—Fq12% _
BFIAE—F 4 YOG FIE, DNARfHio THF VRNV TEELITR I £ 0w ) B4
PHETNTES, DNAOHABRZIZ L b B THVEE TRO 5 5G40 # 2G50 4ME

BNz, FOBRBFE) TALF-FRHEOI a2 —F — I HRTETEFD -THEH,




I 2o F OB EI B OB TH L FOMBNLNEFD 5, 2O THROF
BRI H BTEF 7505, AZBURRVIH L LTHER ST, —#ICZ DI HORIGT
i1 Southern California A5 Leonard Adleman (3% & ¥ hTwb, 89 - 2OHLER > TE
7227 — 7%, Princeton AZ D Richard Lipton BIE0Hi T b, L0 FIvEa—7F4 >
FOELE, F7 - AvEa- T Y TOFHESMEL TV B, F ./ H & T e
FTAILZLoTHEELILTHY ., ) LTHELNABHETICAGREZI Y Yo
—¥, F/ AV A —ThE, AHOIV Y-y ERKOWROLDE, 4HO
MY TRY—oDORESNEARER RS, FOEW, X v T VT
@ﬁﬁm,&mmumcxbwwﬁtﬁiéto%ﬂ#%%/b&»ﬁ%@ﬁ%uﬁOﬁ
DRFETHTLALABELICED., HED ZORH THRTH L. NSFidNational
Nanofabrication Users Network & 9 5 KEDB BRI L 2R ICHHEL T D, o+~
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{6) HPFCCHFE
HPCC D 1995 4FJEHE ., 1996 FEEFEBILKITRTHEIC A 2T,

FY 1995 Budget (Dollars in Millions)

Agency HPCS NREN ASTA IITA BRHR TOTAL
ARPA 1114 55.8 313 113.0 127 4.2
NSF 221 52.1 1279 ‘ 38.8 56.1 297.0
NASA 9.6 19.1 77.8 213 3.6 1314
DOE ) 8.6 16.0 64.5 3.0 20.9 113.0
NH 49 27 25.0 244 11.5 68.5
NSA 21.3 11.3 6.9 0.2 0.2 399
NIST 2.2 3.6 19.3 25.1
EPA 07 - 10.5 1.3 12.5 %
NOAA 3.6 2.8 6.4
TOTAL 1779 163.5 513 240,0 106.3 1,039.0 *

FY 1996 Budget Request (Dollars in Millions)

Agency HPCS NREN ASTA IITA BRHR TOTAL
ARPA 91.0 51.7 339 168.4 18.1 363.1
NSF 235 54.7 132.6 427 60.1 3136
NASA 7.6 20.9 770 218 40 131.3
DOE 8.7 17.0 64.3 3.0 20.5 113.5
NIH 4.1 2.3 28.1 326 1.7 788 ¥
NSA 16.8 10.4 12.4 (.2 0.2 40.0
NIST 22 3.6 283 331
VA 0.2 234 236
ED 114 23 35 17.2
NOAA 0.7 7.4 0.3 154
EPA 0.7 93 1.0 1.0 12.0
AHCPR . 0.0 % %
TOTAL 151.7 167.6 380.0 3242 119.1 1,124.7

* Updated from the President’s FY 1995 and 1996 Budget Requests.
* * As a new agency to the HPCC Program, $8.4 million AHCPR funds are not included in the total.
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F& 412 [9F % National Science and Technology Council & NIT & HPCC ® 7 1 7 5 4 Al
K% CHERA ¥ 7 T HROTENR 2 K5+ 5.

MBI, BRIREE BTO Y — b, BBASEIERA F L — . BhH#. R 470
WETH 2o

Federal Network Council & DEEIZL | PR LA LHEH LG EREES - AL &
KRBT —F77F v —CHINARECHTIEN EBBLRET 5, £, FH
LB L CIT) #¥B MBI REL ML 2729 ® Common Object Request Broker
Architecure & B4 5,

A5 =%y PONNFHEL, BIRESNEENZERERR (W2, ROGE) %

fEF B2 540 ER programs & FEiMERTH 2 &0 L D FADOEHEOWREMS &R
o

(3) RREEHEZBRE FZEBRINOORTTI N LEEENT VD)

a.

1994 4 RERE R

LR F BRI DV T DR - DOE KM% & E Lo 1o

1995 4F REFE H £

TANY - S EBOEY — DOE A AL TR T 5.

ROz o BEC T oK TSR T 4.
CERFEEINNEEET AT OBMRER R TV S b,
BRI BOERBEY - Y ALED L) IHES TR DD,

- National Challenges %) NII D¥EEH L HHEH L b7z, £F L M THED
TOZIAEIZ LD,

1096 4F B 82 8% ©
49y b 7a Ve 2 M OFFEE L National Challenges B FIHZ B § 272812, NILOD
ERIZET M EEEET 5,
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2.5 BUTESHO—#/AE

HPCC 711 2/ 7 A4 T3 National Challenges & L TFEONAHA ZHITTWAHA, JITHE 2
HOBAFHERO— AR EiFs, COEHESE1EHO T I ¥V - 7477 JHEHN -8
BHATE LC, BB EZ S FROBREY EMELS A LI TR RS 5
CEERAELELTWE, 20720, E5HOHF LAERETOHE £ bRV & RO,

1. Digital Libraries
2, Public Access to Government Information
3. Electronic Commerce
4, Civil Infrastructure
5. Education and Lifelong Learning
6. Energy Management
7. Environment Monitoring
| 8. Health Care

8. Manufacturing Processes and Products

251 BETAFUAIL- ST A+
Mosaic DT SO TT 2 EATEL, A5 —F Y M RO IR SR HPCC S S
FAORMETESZIIFIIN - 5475 2 FPRICEIT A,

2.5.1.1 HERIER |

*EMZFTHR (NASA:National Aeronautics and Space Administration} 7Y 4V - 5473 1]
MEgwmE VT —tr vy AERAE 70V s MY AEHRE - RICART S 201,
s pERREEBILTYE— by FIEHRAME Y ¥ — (Remote Sensing Public
mmgcmm)%wwﬁa%iLtoiﬁ\m%ﬁ#%w%¢uﬁﬁfuT@m®U%—bf
YV SEERETOY 20 CRERE T o1

(1) 757 {Science Applications International Corporation)
TFFRA Y5 —F v FEBELTEL RS MERHFREFRE SN, SRR
AT TOER, B, R THWIEME A ) F 2T L 2ARLEIIELTV A,




(2) BADGER(Lockheed Missile and Space Corporation)

Ry &= FONRTT NV MIEFTOBIL S — AidA<— b3S —4 215 L T BADGER #
BRLTVWD, CREHBEGHERENEEPLGR SN ¥ 75 v ¥ R ISR KO ET
BWHEFHREA V54 Y THEMTEVRFATHSE, COVATLFA VS —F» FEAED
THITH AR, 2 0M Y A% 2 ELTEIE, AR S s, B

CRMERHTREY. RABER, DTEER. MEKAET- 5. ATTREEHRS ST
BADGER OBBIL S /- B AF A TR S TWh,

(3) ATELRUFEHEN T — & LMBORE 3 E4EOBAORE (75> b 2x%)
B L BB TRAT 5 L & HIGE L7 AT R~ O UL,

4) HWBHFAFOA2ICH U - HEREORT (ECOlogic Corporation)
BIRPEDHDON 4 O FEERFHAIET L7200, FHECHERRFOEE fErigE L,
Ty RE, FHEPHAK, v AREMEORELHO ML LIy AEEREEMED
LEiF 5,

(5) REFRRUVERERTE (734 XK
HARKERUALBMEEIIML, BHL., HIET A72DICNASADY) E— v v 7T
BPERUODZEEZRETAA VY — Ay  EDT A~ a VRS T A,

(6) HBEEEE (I3 SA%)

HHEFEEHRO D ICLANDSAT S o 7o 4 A — V. FA Vs Mbasnf-EhEEE
BETHONIHFRTFT— - Ak HAEDE S,

(7) NANSADD E— bt I TF—8NR=—28BWETTUSr—aéqr8—3y b
B L ANFHERETOMPIHEFNTREA (The Analytic Science Corporation)
HREREE A BN IR BRI T A HHFBRLRACTTNS,

(8) MIBREE (Wheeling Jesuit College. 7 X b - /13— = 7H)
NASADEHEDOHZF W (COTF) D—B|TH b, ZDRFIIHBROBRERFEOMITTH
WA 7 Fr T 2T ORRICIFEEPFDboTWE, 2OV TP 2 TFIINASADY) E— >
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PYTHMRRRLBEET V- a v RERL. A Y Y4y FEWWWEREE TH|
HTEA LI A, NASA L FOMBEBRMEAMNSF I NS FROVE— LIV 77—
FREFERICFHTEZS, 20Eh) 2RFIHOtF 2 HZAMPFEL L, 207
BYz2 PRIALDT—FR-ARIEFEALITNIA LATHONDIEHROFE 22T
B

9) VE—rELI - FEB5ALHKEBOMNE (SENTAR. INC.)
Z @ 3E[E KL Distributed Active Archive Centers (DAACs) bbb ) E— i »
TF—F R T I NTINBLFEEHT AT ) dhREEEBREBIOR A RBETEDITHT
W,

(10) NT71 TOHE. ~BARRUVEBIXAONASAT V2L 1 X —JiEHOF) B
(INFAKEET TV X T htt)

AV Ay P ETEHAES, ZFTONH, 7L EHERUMAE RS NT A
EEORMIEWE A A —VEH,

(11) HRAD/NSZE— b I WARTLEEA 2 -3 v bER L ALHEORFTRANOBTH
#%1T (The Childhood Project, Inc.)
B, 77— SRR (NASAT — A AWK F—FiRB)., /Ny 7N HEHEE,
b OfF Ko

(12) FLE &R £ HH & FRASEHRO— A (WRC- TV)

BHOREEREMEKFLTHEL, A V¥ -5y P ELTHPRORETHRT 720
. BUEDRIREFHHEORENL 2 EBT 5,

(13) BEF—42FBOUTFIL 21 LBAEEBEERREY N (9142323 L KS)
A EEOT ) r— s v RERT B,

a BETHVAIERAY Va—) v yy—N
b. ARBERFREAF Va2 )T ERINEDREFMI AT A
c. LxA0dDEDHAFUOLOOEDREMMFHED DDV A7 4

d 79 2_) —HED-HOFHEFHT AT A
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(14) EXHFEMEL AL THREFEHBY T -2 2 8RBT 0088
(HVTANZTFRPN—=TL—K)
7Y s b IEVHEEWEL BEVICESE R ORI EEE (SI) SHEBEL
E2ET20DTH L, ZOREERE, HAED, bR KL SR ATRFEmE
(FhEHE, IRy - L FBEHETRTWS) 2RESSEEEA Y5 — v MEEH O
Lictggans,

(15) %o FOEVEE AN AGEEHE RO AKCETET 70 r—as

(% — > FKIERR) |

B & BB A H5UT . MBABAE, BEET 70— 2> b, BRCHT S
ANEFEROYELTES 5.

(16) ABDEE Y - NELTORPEI L 2—3 v IR (RIVIT7FEPERLE)

LOTUV s YOBNO D, AEEFICEL—F b4 -Gy o TH
EREOEANLEREZROL LI, V7 by 27 2FMURIZTEI EThE, 207
O KIXFEOWERY 7 b o 72 PHERE, o @Lm g ClEd 5. ZoiEhd, I8
ﬁmﬂménfwamo4ﬁ49§%7uﬁ3A&&%&mwoiiﬁﬁiuﬁﬁA&ﬁ
teo '

(7)) KILUOHF (/—RF T2 K$)

COTOY s VAT A)AESREL FOMOBRLMOBREIZ S 3 L KIOXEE R H
try - (BHEREA -2y P2 BUTHAHEHIAE) 2HELLIIETEL0T
Hho /AT IIMHOMBERETII4FAELL SELEDTOOERFTRVEINDLTFETH
o T2 £ IALVFIENTAXNBEVARCEH#ETO T 7L ATEHHREONE L
ahs,

(18) FHEADE (3 H A%
AXF—Fy PR AOBRBREFEHHE Y SFEREHNEEEATL (32— a v
Kl o THRE AT A3 3y L EHOBEA oV - S & [EE) T 5.,

1995 EFE DB P IINASARBEER L ELSDO - +— 12— b2y 7Y r—3 g
YOE2TYVFEBETALOOHESIFED tHIDES TR EREL L HiEI3 1996 EEIZ
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ZHEND,

KEHE - KEFER (NOAA : National Qceanic and Amospheric Administration) 13 Bl 7 —
7 LEREEMTAREAOERBETH L, CALDF— F IRV UAROBEOBEEHE L Ty
Ho M, FEEWICKEDOT—F (S0001FLLLEY 254 ¥ 5 T, FEE CTHA
TEb L3k,

NOAA @ 3RO E N Rt v F —FI b OB ERE - BALTwE, AELELY ¥ — i
HPCC SR 2 H W T I AL 2 M T A LW HEEHRE L TE A, BUART -5 ¥ —
(NCDC : National Climatic Data Center)id I E NN EBARFWML L. TOMRREF V54 ¥
TH 515 Global Climate Perspectives System X HZE L. FIHTE A2 X 2T L7z, BT IR 7
—#+ % — (NGDC . National Geophysical Data Center) 13 KFE 71 & IR EICHET 5 7
— %, $RFODMSPHERED A A — VER- L HEARFD T~ 7 T CILEHMOBHREL IR L T
Vb, BV #EERE T % ¥ — (NODC . National Oceanographic Data Center) (2 itSRda o
BoONTWERFEORTF— 524 IAVTT 2 EATELLIICL TS,

EHIZNOAA K40 W BT Lot v & - %4> 54 Y CEPTHAMTE L LI T LTV 5,

1996 EEEEIZIENCAA A Y5 —F v POF LY — L&) 7F— Y BN FEOBBE LR E L
TWwd, 85I, ZELZNOAADREB T -7 28N FiF. NOAADRBOF— % ¥ — T4
BoL., LO4RMICHECTZEATERLICLIEIIELTVS,

2512 B

¥ #E4 (ED . Department of Education) 134 > # —% v b ~— X ® AskERIC (Educational
Resources Information Center}) % iV L7:. THIITFTiEOMBiE 123 5,
(1) BEM& 5, NELERTH—-ER
(2) #FEHE 271 ¥}, (CNN : Cable News Network % Discovery Channel, PBS . Public
Broadcasting Service L oM 5) EFTEM. AEERSLRETIHEED-DHD
{RAE R B | |
(ﬂNﬁmﬂ&MnM@mtﬁﬁ?%%éﬂkJﬁ%m”ﬁmﬂMmﬂ(Cﬂdﬁﬁﬁ?ﬁ
DEEE*FZ B 00OHE%ET)
1995 4E [ & 1996 S IR ERII TN F AT L TONAN—RAF 1 TEEDT, BTLs
NIZERICOBELMD T — ¥ _—A%4ED ., 1995FEFER I OF T LNISELROF Y
PRI T A EITENT B,

1995 & 1996 EEEICHBTEOHEMTLHER (OERI . Office of Educational Research and
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Improvement) &, BIEOWMERAREFH 2 SCMETEL 7 — 4 N~ A, $RMEBIE TS S
A, BEMEOHKI, N ¥ BCTT7 27 L ATELZEFFER. A 60 EMISAVS
Institutional Communications Network O IO 2 EE L Twb, HIC, HHEREN P omRA, £
T2 BEE2ARA NN B AD I Mosaic DEEEEER A L TV 5,

25.1.3 #ERTER®

EVIRZEF#EEE (NLM © National Library of Medicine) @ I ¥ o — & ~— X DS CHkEAT
¥F s A7 5 (MEDLARS) BIMEMREICH LA GEFCPRBEMEDKEDHRHICERN (T /A
TEARLIEHBBENT, HFRBEOBEERY F7— 2 £4-> T, MEDLARS DB# ¥ ¥ A
474 Y CHAPHERCHERES A TwD, SoF—YRAE—H%720 1778 THELLFA
2T D

MEDLARS % 2 Hi2ffn ¢ {, BEICRFETEL LI, NLMEBPC/Ry ¥ by va il
D Grateful Med V 7 b7 = T EBRBE L2 4 ¥ 7 —F v P OERFVMERGE L 45 L7 Grateful
Med DFMEMEIC L ) . REEHOEMROFBIRE (HELL,

EM /84 FF2 0P —{E8+E ¥~ (NCBI . National Center for Biotechnology Information)
s, A, BEFCHAT AP ABMNICER - S35 VAT LADBELEDT
Wb, FINCBUEAWE FRELGTOME LBEEL ST L, RERO IV 2§ X2
DEBOBEEOWMERELIN) F LOT VA, TARBERADOA V5 —F v bEBLT, A7
Fo /0T -OfRELERMERELLOF -5 R—AFH Bt RES LTV D,

B A BFFERT (NCE | National Cancer Institute) (%, # > @b, FH. a8, FE T 5
PDQ (Physician Data Query)ZLibbige (EFE L A A VEEOFIIAEE) b, v — b, Uk
% & tr CancerFax & CancerNet (4 ¥ % — % v F @ email) H#E ERTRME L TV 5,

252 #HA
HPCC 7075 AOWH, BHIERO—BEAMATED L HDOEEHIKRDOE)Y) TH b,

(1) NREN B
a. Av bT—7OMEZEFRHEDN L

b, Fv F7—2 oMM E

¢. v bMu—soREY., EHE. TettomtE
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{2} ASTARSE
a IVVP1—F AT AOECRTEOME

b EffE VY — SRR EREL. HIFEECANTESL LT A,

(3) NTARSE
a IVEL—F VAT ARMEORT LT RHNL AT LA V5 =T 2 — ADRSE

b, FIHEIN - FA4TF)DIzOORMA TV 2 MO

253 HERBIE
FIEHD 1996 F DS BE % KR,

(1) NREN Bi:&
A FHEw FEOFRy P T — KR EBRL T, 2.4Gbitsec TR OMEE L AT 5 FEE +
y b7 - x EEHEETERT S,

b. 40Gbit/sec DL EORFEHEH V722 v v 72— 070 b ¥ A TOMEL, Ay T -7
S kI NOYE.

(2) ASTAREE ‘
a HEHOLWESEEEOZ VY 2—F 0 v BEE LT, BV AS 2y —%F%IET 5,

b. 7970y FRAEOI Y 21— % AT LD M,

c. WIKBHMOGFMREFTNVOMEL 7T,

(3) ITARSE
a ILybPOZvd  AR—ARTVIN - AT 39 TaV s PERDLT ALY
FEBL TR —CRAD TRy A T2 7TET S,

b, EEERIESEHWTA ¥ —F vy P —EAOHRBEO TR 5 £ TERHEY 5,
¢. FUFMN-TFTATI)EETIT R bR ERERO T E,

d. FIIN - 5AT T EERBEDEZKIBEEORY £ Lo,
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254 TERLEEEROES
BAABRO— S ARICET BB X ED TV L T EREOMN. KEHLTHE (NASA). %
ERAHET (NOAA), HEH (ED) OFEHHNEIZ>WTHEAMT 5,

2541 XKEMZEFER (NASA)

(1) NREN
SEHBRONE  BEOIODFy b7 BELBET, SBERSWIZELF v |
T=IBEEFALET-F UV FETFAREORL., BELBRTET S,

NASAPETAFBOT— s b avVa—~F14 Ik t. OFER» O ST TOZEE,
TIZFN-FA4T73), BMOLD0OBME 7~ 0RO HBTEL LT S,

HREELRBFAEy MROBEATHOO ., HEEEHNLWRT 5,

(2) Information Infrastructure Technalogy

WERYBEL FERNZICETIF 524 75— 2B T—HRICAHT A,

NSE, ARPALIBNLTTF VSN - 5473 ) O+ ED L, ZOFEERIRETY =
—treri oy F—SFESOY e P EER L TEDS,

(3} Information Infrastructure Applications
NE- bV YV ITF— e FOFHRHOIDOT T ) r—Y 37Uy anlis 4 v
F—Fv b Bl R~OATED D,

COEILT-sRREFRLT, YFLET, BFONERELRS,

NASA DTS, FHBAFOMEFEHORRGRE LT, SHH» S ER T TORE,
BE, HMBEFORRBEENT S,
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25.4.2 XEBE* - KRHFER (NOAA)

(1) Advanced Computation
FRAIIHEME LIS LBETESEI Y Y2 —F Y AF L2 VT, A TR
LR TFHoETcAS(AEYES,

(2) Networking Connectivity
NOAADFFD I TN A AF—5, BINAET -5 &4 X5 —F v P B TL—H—
WRET AT, 2y P T HBORILELYE L,

{3) Information Dissemination Pilots
A F—Fy b EORFV-NVERBVLT—FEMASA T PEFLVEHEL. NOAAD
Ty - lERIN Ty 22— F—DLPRACFIETE L LTS,

2543 #EHFE (ED)

{1) AskERIC Service
TNFATATHE A=A 7 TRHBEEHRAS &) ICHERETT .
BT, SHE, WREAHROBEELEMATA01, NN EREESETYH R -8R
A, BEHEBOBBEMEOF Y PT—BEDX - ITEIES,

{2) OERI Institutional Communications Network (INET)
FybT—2 % BLTHREVRELT - - RAOHEHTE RO, HETEDL, COf
AR OISR, AR EHAM, HE LORKEHE, BELrL0RTYELEL.
Fy b= LOFRT -5 ERELZ), HOMT -V RAL@HIY B, £D72HIZX
FLF—9 74—y FORBFEWIRT S,

HEEDEDREBECYE— by ¥ —OBSLEDT A,

(3) Regional Education Laboratory Program
HEMEDCIHMR G L, HHROER EHWMWY A — F 247> T 5 FHMEECE T
FITRESRAIEMEZHS L. Hil- oW ROEL LFAHBE A~ - Y22/ 5,
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=77 N—ADY - ERAa—FKEEbET, WWWR—ADFTF 71 H NG R
TALHET A,

(4) Teacher Networking Project

CCTREMOEMIM LD LD CHEN LT F)r— 2 a v & RTAZLEHBEL
Twh, TR S o THME S FBOIEDCLOICEM~T 2 A T50% MY, $1F0
2D Ay P I = RO RTOOBRYIRMET S,

(5) National Institute on Disability and Rehabilitation Research
SERELZFERNT AME~OHMNRREOHEL T2 F 217w, 2OFHEEROLH
DYATFLAEHBET b, T, FHAREE~OHBPEORM L LET S,

(6) GOALS 2000 Technology Planning Grants 1o States
/J\ﬁjﬁ'fﬁﬁﬁﬁﬁﬁﬁi%ﬁ&%t%kf‘ DL, SEMI, Hl - RifoEATED, £
DIzHDAS y TOHNELIT) ODFE L EMT 5,
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26 WET=2ULT

BT o7, RERCOBBE TN, 20T, SHERL T HEBRMEI T 5
OIZLEDLOTH DL, b1, SRIEE. FEEE. 50, MORBREORELR
RMIyH L0, RECHTAHIELERL, REOREBLHE T LE5H 5, NILK, FEE
B, B, HROTRBEOTBIIECT, BiFNEA Y77 A 72 F v 2@#i L, HEOS
B e Ao DAV A L RAZ EDTELUREMLREE 4 ) VI ERIREN 2 b 2L T 1
HILERE D,

2.6.1 BI=E

National Challenges DIREE =& 1) 7Tk, Bl A 74, BEMYL & -, HEHEEN.
RS, FRERSATLOEKHEFA Y PI =0 2RRBTH, COLILBA P TFRAIT2F
v, BETESS ) V7B L CREREI B AEEERD ) LIHESREI LT, &
HABM — 5 & HORANERE L LTRED, $7: U715 4 A CRBR BT~ 5.
FAVFAVF—FNR—R, FLTEERERNEFLHCELTIA L) -T2 LATE R
O, BELIFECE > TERTEENGRAELMET LI EFTE D,

BEXT- S )T LALNIE, BELOERTHLL LB EFRERETLELDOTH L,
tThbt, FJEEFENIIIRLTWAEE L OERNF - R—ATHEETE A LI, Wbtk
e F— Ry — Y2240 THi,

2.6.2 FRWLEEZEBR

HPCC 7075 A Tld, REE -5 1) ¥ 7O T, NASA, NOAA, EPA DEHEMAELY 4
ATWVE, ABEMLEFOREGEHO TV - 4 77 ) FBESA, ZhLOEEF2HI
FHTEL LI TAAOOEAFRARERAFE TS A, ZOHICE, FEEGLLEMICH
taﬂﬁﬂ%?—ﬁﬁ—zwﬁﬁ,ﬂﬁﬁﬂﬂ%ﬂvhﬁﬁvzfA‘ﬁ%ﬁﬁ«m%*%ﬁt
THENR 7O 2H8EFNL. DT, NTAREDFEHICI DWW TR E B <5,

(1) EPADT—24AR

EPA 3. ML EEMIRIEA v 5 — 7= — A, BEB LURAEE, BBOL VI —F0
Tr DA T4 TN F AT TFa— )T AORBET R, AREH, KRPKET
FWATHET T, HRDEOEARELR LOBALRETF -7 <~ 22 RlTEI L&A
BLTVA, T/, 1996EHTFEERTIE, COF—<IZIRAFVEREATY S,

AE EPA TiX. NASA, NOAA & [T, M. ¥, EXAOLHMSTHHT 21877
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V=3V ERRGHEEELTEOREL Y —VORRBIZENIL T 5,
RIEEEOHELIT) 2A F & T, HPCCHMO M HMP T2 & T, EXCRENR
B b b VRBIBORIES, RN THAOREN, FLTIA L) —XTELLIRT B,
R PERER A Y - VAR B ICHEWBETE 5 L)1, BETE, —dEossay b aY
27 FefToTVA, TGO UV s M, RIEREE, THYA M, BIRRERED =
~ARHETHEE b, XBAVF 274, IHAEE. Y- LOREEIE D,

SOL RBEEMEY — VHRBORMOAF v 7L LT, UAMGUIDES (Urban Airshed
Model with Graphical User Interface and DEcision Support) % EDSS (Environmental Decision
Support System) PSRRI N, Ch6HIE, MOCNCHRBEL. MORB/ L — FICiBEE L2
DT, HHBLTRHFOARFEMS & CFETFVORREXET 5,

ROAT v 7T, BEFBEEITAE CETTEALVEELREAHLROFMIE 7R A7
A TREMBLHE) T L DT ZRMUREFMET ) > 7 A5 A (Air Quality Modeling
System Models-3) ZBRT A, TOTAFATH., 20RA4F 1 TREFHIZEDSREH
BREGHBEOHMBEL R A0 LELHEREROEND1-OIR Y — 7 7V EFIFE
BLTOELT 2,

WIECI, KO LS % C & BT B Bk 2 7 L ORIEICHUD #Ldr, AU, 200,
B, YN FRATFAT TS DT, MWTF -8 T A, A7V FF-FN-2R,
BEON—Fox7, VIb227 7Ty b 74— ABOMERES, BIREERHRICET
B—REARD =~ R W T AR E L VEFHOBROEK CH 2,

T2 1996 F B, EPAIRIET — # (CHE S BAEE AR, BB, BT, OV THEREO
HE9A vy =7 2= AL 75 WH, AT BT TRICH L TOBE AR AT 4,

(2) NOAA DRI R /1O b

A& =3y b, NIOFy b 7—27OFEIZL ), NOAA D b DE AL EBEHB X URF
MEHRE T <TOMAEIIH LT, E2LIEETHEALRET, ¥4 40 %L TR TR
T AEETH A, 1996 FEETFEERTIE, SOF— <2507 FAVERIR TV,

NOAAD L DB RLEORET - BLUKRHD I LDV LhE, /¥ F—F v bl
BLTHRATARERIET 5. NOAADPMEL (RKEFRENRA) Tk, iEB8L0REBE
EBIAREE- VY X7ICENLTEY, —H2b - aDBHMEETHEDE IV EDL Y
DFNEEET S, WE, T aHROBFELETFULEMELE LT, KFEORGIELS
ELFENRTVD, REETHOREBREGLHEE. V= — = s HRFRE EARGITICEE
FTEAN AL REBTAILREELLTWE, COXHALHW oI LT,
ELS )Y TTUTI LI ) TFREVEVCHBOBIAORR PR AZ LHFTE, K
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FHEREDBBERICREN 2 FEA T TE 5, PMEL ., ACEE BT O R AR
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1996 WL, A ¥ ¥ —F v bOEEF—#T7 oAV - VEFHL, NOAAGTE 4 O
BF— 5Oyt o7F—sXp 410y P ERT L,

(3) NASADDIBIRA > 7T & b5 7 F v Hiff
475 =Gy PEFHLTHEB L FEHFCBRTAF -2 0T 4. 1964EETE
ERTH., COF—<IZ8R0F FAERINATVS,

199446 COF—FRBRXETAF VYN - T4 T ) HEHOWEIIF LT, 74X
KEET 4 2302 Py RECBRENR M S hiz,

1996 4E, NASAWRZ, VE— b VI 77U r—2a v 2 XETADILELTFY
SN FATIYHBOENSSRREL, VE-L 2V I F— 7 )= 3D
BB LIRS 25T 5,

(4) NASADIERA > 7S5 A S I7F xS Ur—a

AF—Fv bRV E— PRIV TRBEDTF S N—ANDT 7 ALB VT LY
=7 B, RUT B, NASAIZ, HPCC 71 ¥ J A % LA HEFHEEEMITE, B
U, B, BE, TEHEYXBETONIOBREZESEL, BEOKFLAHAELEE2 4 ¥
TR F v e BETLHETH D, 1996 FEFHERTH., ZOF—<T 18004 F
VERERTWA,

1994 4E B, A & — R v NI X ABERBLUTFEHBRACHET A7 ONMEHETET
T —va i LT, 3RV RE S —RAYISKRE NTARELEPHRESLN &
iz, .

1996 EHE, NASAE, VE— bV IV 7N r—2 a3 MI2DILELRTIS
e AT IHEROBNSBGEREL, VE— bV IV IFF—F 7T r—a rOA
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TABLE 1.1 Some Successes of Government Funding of Computing and Communications Research

Topic Goal Unanticipated Results Today
Timesharing Let many people use Because many people kept their Even personal computers are
a computer, each as work in one computer, they timeshared among multiple
if it were his or her could easily share information. applications Information
own, sharing the Reduced cost increased the sharing is ubiquitous; shared
cost. diversity of users and information lives on "servers.”
applications.
Computer Load-sharing among Electronic mail; widespread Networking has enabled
networking a modast number of sharing of software and data; worldwide communication and
major computers tocal area networks (the ariginal sharing, access to expertise
networks were wide-area); the wherever it exists, and
interconnection of literally commerce at our fingertips.
millions of computers
Workstations Enough computing Displaced most other forms of Millions in use for science,
to make interactive computing and terminals; led engineering, and finance
graphic useful directly to personal computers
and multimedia
Computer Make pictures on a "what you see is what you get” Almost any image is possible.
graphics computer. and hypermedia documents Realistic moving images made
. on computers are routinely seen
on television and were used
effectively in the design of the
Boeing 777.
"Windows Easy access to many Dramatic improvements in The standard way to use all
and mouse” applications and overail ease of use; the computers
user interface documents at once integration of applications (e.g.,
technology spreadsheets, word processors,
and presentation graphics)
Very large New design methods Easy access to "silicon Many more schools training
integrated o keep pace with foundries”; a renaissance in VLSI designers; many more
circuit design integrated circuit computer design companies using this
technology technology
Reduced Computers 2t0 3 Dramatic progress in the Millions in use; penetration
instruction times faster "co-design” of hardware and continuves to increase
Set seoftware, leading to
Computers significantly greater
{RISC}) performance
Redundant Faster, more reliable RAID is more ecanomical as Entering the mainstream for
Arrays of disk systems well: massive data repositories large-scale data storage; will
Inexpensive ride the price/performance see widespread commercial use
Disks (RAID) wave of personal computers in digital video servers
and workstations.
Paralle Significantly Paraliel deskside server system; Many computer manufacturers
computing faster computing unanticipated applications such as  include parallel computing as a
to address transaction processing, financial standing offering.
complex modeling, database mining, anct
problems knowledge discovery in data
Digital Universal, Pending development Beginning development
libraries multimedia (text,
image, audio

video) access o
alt the
information in
large libraries; an
essential need is
tools for
discovering and
locating
information
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S use 126

" Mechanical perfonﬁance of vehicles,
weapons, facilities -6%

. conservation and

Life sciences -16%

. Environment and /
- natural resources Y
- -T% :

A
2z Computer, information
rocessing and analysis -21%

onics 21%

Materials -16%
Hi# . Science & Engineering Indicators -1993
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U5k LTRSS S0 T, 19864 & D REEIERIA > 5 — v hElS L O
HEEAECHBELTWATEORBERLAZGDTH S, RHMIZHLHLH 1, f & —32v b
DEBFEEECERBHFOAPEZL L TRARTIRE V. IBMAR MCLFHE 1989 45 F TiT,
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— 170 —




AEOLRE Y 7 by« THRBERC 8T 28IBEH 70 7 5 A O

REMD 5 VEHBFESFERBEOWRHEY b > THEE IR TWE, FIZIE, 744 7MHO
ICNTE, MADKE, IEESEHELEF Yy VT —2Dlzo 1 & FJI/’%'}'I‘lﬁ“ﬁiH L. £ 44
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BRAHEATWL I L IZd T 2] ERRLN TR D, NSFIINSFNET D35y 7 K — 7 F
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o, BHAYY—F v POERF-HEET LI W h b, 199143 HICET Sh7CIX
(Commercial Internet Exchange) 3. < D512 & 9 Sprint % UUNET. PS17% o R+ — ¥ &
FEED, NSFAY 7 RV RCE2ONy I F -V L LTHL L D THE,
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TEEEH IR, 3612, ANSKE, 19914E 9 A2, REAE L% - HNEHE - ok E
fro 2 OF-E%, ANSCO+REZ V. LTW5,

Dlo@gic LD RMN—ADA ¥ — 4y MEEERBEIBENIZZ LT, NSFRFRET
DHMERDOTA -2y FOERTHFRECBIT2 5584 5l L, High
Performance Computing and Communications Act ¢~ X 1) NREN % BURF#REI 0 K2, 2T s tefd .
BEBRELERTLIOOEATVINA Y PT -2 LE)EVIDHENSEDHE TH 5,
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Fo b= —ER
N HOER
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g REIHT B
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: AS/B000~— X
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ARPANET EBEBH S F HHERA BT P HNBE Gigabit ()
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BERAIRI A —F 1 AW NSF

TCPIP £ BSD UNiX £ Ot EirA/s—a>E BREM L L UBIRE o b7 — -
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WRE / BREOERL Y 7 by 27 OREFTTbR, I THRSNINEE HBHE0S
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TCPAIP 71 P27k UNIX DFEEOFNIIRONE LT, 70—V 7 b =7 LT —fR1—H
CRftEh, F1 5 -2y POEREHABOMARBEEMOM L ITEB L 2. FFITEF NSF
A £ T 4 Supercomputing Center @ —2 T & 5 NCSA DI A BA5E L 7= World Wide Web
NTIoHTHD [Mosaic] HEDIL{BAENRZV I T2 TO—2ThY, £ ¥ —Fv |
I—HFHPEWMTIRELERE ol 2O, AMERL 7V -V 7 o2 7 L) HE
BEOEBAEALL &b ERERSYET AMERRE 70/ 7 AQOBERERPRITE > T b,
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L F—2y FNEEEEODER

WIEFOBTRINC L > TEB S RIHIERESC S ¥ 7 —F v POMEEELBELT, 1>
YAy PRS2 EEEBITRME I LTV LA FEETH S,

IBMiZ NSF/Xy 7 K= D7 b— F7 v 7o L CEA DV — 7 1 2 7 H 248 U725,
MEMICEFOBRSEBMIZL D, V—F 1 V7 RMOEEIZKG L7z, T1 (1.5Mbps) D73y
FR-VI—FR -2 2) AL D HERERSNAEZEIBM RT/PC 7T+ v Fi & § TG
LTwv 54, T3 {45Mbps) /57 2 H— 22w Tid, RS/6000 < — A D — & $fy %[5 - 8
LTwa, Ny 2 K—YRHACAy VT - 2HEERICHCOREIL—FIZ00ThH, @FREAT
EDBES B THE - MABRELT - 72 CISCO. Wellleet SRR, TS 20 F T b —
S OURATHTREORKEMEFL T2 (RIV-9),
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Wellfleet 18%

Cisco 519%

5 . Gartner Group
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(2) Gigabit Testbed

HPCCI 2 3\ T NRENEE & B LI 7 ¥ F — % > M SV & hub Gigabit Testbed 2 B\
Th, FEA & — Ay FPOBELRAL L) L EFBHORINERLZ EAATE L, 1986 F&F
{2 NSF @ Gordon Bell ¢ Bellcore % Z5{ L. 150Mbps D{EEA K — V2T L T5 CMOS <— X
DEFEST 9y PRIy FUTERCOWTHM R Z08A Bk, NSEFRTY 223y 7
PRMBLT, RROBEICY1—F 3y P ORBBIISVWTHRER LT o7 COFRE
B5F % T 1987 1 A (T Gigabit Testbed 71 ¥ 7 » IR FATNSF IZH2 I S 7z, 1988 5T,
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