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ENLAEER, HARIER, AHEKORER

! “ARPANET and the Origins of the Internet,” The U.S. Defense
Advanced Research Projects Agency.

The U.S. Government-Funded Technology
Developing Programs

ARIGA, Susumu (ARIGA TECHNOLOGIES, DBA)

Because of the law that ensures that government
activities are transparent to taxpayers, most United
State (U.8) government-funded technology
development programs are available to the public
except for those restricted for reasons of national
security. Program results are presented at conferences
and through publications and made available to the
public both nationally and internationally. These
program results often become the foundation of
corporate or individual technologies for further
development of commercially viable products. Many

such technological developments made by the private

sector have contributed to economic growth worldwide.

For example, the U.S. Department of Defense (DOD)
funded a program in the 1960s to develop a methodology
that would allow multiple computers to communicate on
a single network. The program created the Advanced
Research Projects Agency Network (ARPANET)! which
was the first workable prototype of the Internet. In
1983, ARPANET adopted the Transmission Control
Protocol and Internet Protocol (TCP/IP)?2 developed in
the 1970s by scientists Robert Kahn and Vinton Cerf,
and researchers began to assemble the networks which
became the modern Internet. When I was working for
the Southwest Research Institute (SwRI) in the 1980s,
the SwRI library was connected to the Internet through
a digital computer so that the staff could search the
latest scientific and technological information in a
matter of seconds. That was the time when teletype
was a mainstream device to exchange transactions

printed on paper with outside organizations. Later,

2 «A Protocol for Packet Network Intercommunication,” Vinton G.
Cerf and Robert E. Kahn, IEEE Transaction on Communications, Vol.
Com-22, No. 5, May 1974.
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the Internet was privatized worldwide. Computer
scientist Tim Berners-Lee invented the World Wide
Web3 which helped popularize the Internet among the
public. Then information technology based on the
Internet became a worldwide industrial evolutionary
phenomenon in the 1990s and is now an integral part of

our lives.

Another example is Global Positioning System (GPS)
technology which was developed for U.S. military and
intelligence applications in the 1960s as a network of
satellites that orbit the earth at fixed points and beam
down signals to anyone with a GPS receiver. The GPS
technology was then only available for the U.S.
government functions. In 1983, the Soviet Union shot
down a Korean passenger jet (Flight 007) and GPS
technology was important in verifying the event. The
U.S. government privatized GPS technology for civilian
applications so that aircraft, shipping, and transport
the world over could fix their positions and avoid
straying into restricted foreign territory. Today, GPS is
used for many navigation applications, route finding for
vehicle drivers, map-making, earthquake research,
climate studies, and so on. Commercial airlines have
saved billions of dollars by honing their flight plans with
GPS technology.

Researchers at Los Alamos National Laboratory
(LANL), a division of the U.S. Department of Energy
(DOE) founded in 1943, developed a computational fluid
dynamics (CFD) code called KIVA, well known and used
by engine researchers. The history of LANL’s
fundamental fluid dynamics numerical computational

studies goes back to the very beginning of the

% Weaving the Web: The Original Design and Ultimate Destiny of the
World Wide Web by Its Inventor, Tim Berners-Lee, Harper, 1999,
ISBN 0-06-251586-1.

4 http://www.lanl.gov/projects/feynman-center/deploying-innovation/
intellectual-property/software-tools/kiva/index.php

Manhattan Project in the 1940s. In the 1970s, LANL
transformed its capability into KIVA, an internal
combustion engine modeling tool designed to help make
automotive engines more fuel efficient and cleaner-
burning. KIVA’s name was derived from the Native
American word “kiva,” meaning an important room
used by modern Puebloan people for religious rituals.

The word was borrowed as an analogy for the typical

engine cylinder.

KIVA code was first publicly released in 1985 through
the National Energy Software Center at Argonne
National Laboratory and has been in worldwide use by
industry, academia, and government laboratories.
International KIVA users meet to discuss current
applications and extension to the basic code.
Communication among users and developers increases
the code’s robustness for precise and accurate

simulations in solving fluid and thermodynamic

problems of various engine applications.

KIVA results representation presented by LANL*
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The Internet, GPS, and various software applications
such as KIVA, among other products — all invented and
developed originally in U.S. government-funded
programs — were made available not only nationally,
but also to international communities. The “open

sharing” concept of technology transfer and
privatization of government-funded program results in
international use has encouraged many talented
professionals worldwide to participate in various new
technology developments. Many  talented
professionals are given opportunities to join U.S.
entities to pursue their careers and contribute to
commercialization of the technologies. Such an open
environment of technology development is unique to the
U.S. and may be a strong factor leading to successful

technology development in a reduced time fame.

The U.S. economy is largely supported by consumer
spending and small businesses, which is incredible.
Retail giant Wal-Mart was the largest U.S. corporation
by revenue in 2015 followed by ExxonMobil and Apple.
Small businesses produced nearly 50 percent of the
private non-farm gross domestic products (GDP).
Thus, technology development for consumer products is
important to sustain steady economic growth. Not
only do large corporations have the opportunity to
receive federal funding through various government
programs, but the U.S. government has uniquely set up
a system for small businesses and individuals to receive
government financial support for pursuing their science
and technology development for potential commercial
products.  Small businesses engaged in scientific
research and development may qualify federal grants
under the Small Business Innovation Research (SBIR)
and the Small Business Technology Transfer (STTR)
programs. SBIR and STTR programs encourage small
businesses to undertake research and development

projects that have high potential for commercialization

in agriculture, health and human services,
transportation, defense, environmental protection,
education, science, energy, space, and measurement and

instrument technologies.

A notable motivating factor in developing technology is
to enable economic growth while maintaining a high
living standard in a clean environment and with
increased flexibility and convenience in both business
The Internet is a good example: it

and private life.

offers great convenience and productivity and
maintains a speedy process of business and banking
transactions which accelerates business development
worldwide. However, ensuring safety and security has
been a big challenge for developers to keep threats out
of the network. Instead of restricting people from
Internet access, the U.S. DOD invests extensively in
technology to ensure cyber security is not compromised.
Several cyber-security entrepreneurs have also been
developing software for public use as well as for
corporations. Thereby, the government officials for
example rather encourage use of internet actually by
demonstrating highly secured electronic signature
processes to speed up exchange of their transactions.
It has now been daily practice for people to use
electronic signature for purchasing products, banking,

closing real estate transactions, etc.

Diesel engines are another example of U.S.-shared
technology. Historically, diesel engines were not
popular in the U.S. because of the perception of diesel
engines as dirty and smelly. However, according to the
Energy Information Association’s (EIA) Annual Energy
Outlook 2010 (AE02010), heavy-duty trucks consume
over 20 percent of transportation fuel in the U.S. That
share is expected to grow to almost 30 percent in 2050

because Class 7 and 8 trucks which account for over 4.5

million vehicles are expected to grow to over 7 million.
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As Class 8 trucks haul as much as 80 percent of the
nation’s goods, improving their efficiency is essential to
increasing energy security and reducing carbon
pollution. Rather than bashing diesel engines,
therefore, the DOE, the Environmental Protection
Agency (EPA), and the U.S. Department of
Transportation invested in technology development to
achieve higher fuel efficiency and lower exhaust
emissions simultaneously because they believe in the
value of diesel engines as a highly fuel-efficient and

cleaner power plant particularly for heavy-duty vehicle

classes.

SuperTruck technologies developed through the DOE’s
2009 initiative have steadily made progress. Class 8
trucks recently achieved a record of 12 miles per gallon
(mpg) freight efficiency as opposed to 5.8 mpg on
average for typical Class 8 trucks. If all Class 8 trucks
are replaced with SuperTrucks, crude oil consumption
can be lowered by an estimated 300 million barrels per
year and individual truck operators could save about

$20,000 a year on fuel.

The U.S. government thoroughly analyzes the bottom-
line benefit, value, and trade-off between good and bad
in the process of identifying technologies for investment
by considering the impact on living standard,
convenience, and flexibility in both business and private
sector applications. This process is communicated to

public audiences via websites, public workshops, and

5 https://www.epa.gov/cleandiesel/clean-diesel-national-grants

direct contacts. The EPA recently announced $11
million in competitive grant funding for the Diesel
Emissions Reductions Act (DERA) and published the
2017 Request for Proposals on their website®. The
program solicits proposals nationwide for projects that
accomplish objectives including, for example, significant
reductions in diesel emissions. The states also offer
grants with hundreds of millions of dollars available for
a few years. Among the state entities, the California
Air Resource Board (CARB) invites participants to
various programs designed for clean on- and off-road
vehicle equipment ¢ . Generally, any individual
interested in the programs may submit a proposal to
perform a project funded by the U.S. government and/or
the states. Technologies developed through such

programs are open to public and can benefit the

advancement of future motor vehicle technologies.

Consequently, the open policy for U.S. government-
funded programs and privatization of the technologies
have enhanced communication worldwide in
development of technologies that will ultimately benefit
people’s lives globally. The government’s selection of
future technology development subjects through
communication with the scientific community, the
private sector, and individuals ensure that people
flexibility, and  high

experience convenience,

productivity in the marketplace.

6 https://www.arb.ca.gov/ba/fininfo.htm

.-...15.-...



GDI MR
ZRINECRERBA

7(I3JEI¥7<—T—I$

‘f

MU DR E FE L

2

IR m

HRYIOBEFENT Y Y VE
72tk GDI oA E LTHEFRAIZE BN D Z I
K28 2017 4 4 H 23 HIZ 69 FFOAEELZPHL biLE LTz,
RS RAELIESERONE L) X197TTHF 3 HIC
FUR KPR FBE LA AR SO R S 5 Ll & & T
L7ctk, W 12 AIC=#EA8HETECASNE L.
1988 FICEMET 4 —E L DYy 7 LA ) X)Z
B DAFZEIC & 0 BB E T S E R SO 2, 1991 4R
IZHRINT TR
El A R 7= L, 1993 FICFA= P ORFIC L Y AA
BFaT o VAT AP BRI LR E T,
1995 fEICFEFEEEE= L Y DB%IC L Y SAE Harry
H, 1996 FloFE I
1Y) CEET Y ORISR TEL, 1997 FICF T
YU OBRFIC LY BRI RE (BN, BBEH
REHANBRE 22 HE, 1998 IR 2w ORAHIH
\ZBd 58F%EIC L W SAE Arch T. Colwell Merit Award
EZETHRETHEHRSIE L. 2001 4F 6 H 2O [RIFE#EL
THREEBDELED, HRE~OBHRITRZDZ L72L,
TIRG Y — o= U OBRBERIENIZEL L O HIFENIC
IV EBEINZbD, BV U VEET Y ORRBERIEIX
REDOHIENZ LY EH N2 D TH Y, 7E S U7 RBER
XA KBS OHENC L2 bOTIE RV EE X, 20
EHUCER BB ENE Lz, £, MBEOHIEO LRI
HEMRERLL, NU— b LA UHFEO—ER & L CARBEAT
JeaHEET D IRH A S E Lz, 2006 4 10 A I2&

BY = R=r P ORFETH L

L. Horning Memorial Award %%

HRFHBIRIETEL THOIE, B & b EFLUSRIT 2170,
IRALIK 2 KB DO —BIFaR, Livengood-Wu fi% D X

3Dy, A7 2 A REST DR FOMY], 77 X~k
PRBE DAL TF IS A T3 = X WO 72 &35 KB T 5058

(ZHRY FA, T b R R e S E Lz, R T
TR (NVAVRARTT 4 T 74 [BALRAAL
IX VT (FA LR NRAEDBER] TH202 0V
— 7T a == =) 72 EORR 24 e 5 %,
BREBEHB LA /BEADZEIZbEmWE L RAERINE
L7z, 1995 457> B ke ARIR R (L SO TRV A 2 A BRI L,
WIHICBBH L ChbIImAEY—2 vay T e 82K 2T
TV R AT RS DR DY A #R T, AL
BRRGER I3 = o ¥ GRS SN 2 WEA DRV ORI
EEBIVE L. 2013 4 3 AIKEHRF %180 L 7214,
RN DN FEEOTDICEE B2 2T LIS
R LE L, a3 zEhal, MmEafssoaf 2
—VRSFOIE LT, WAERIC LY NBRR ARV IRL,
2015 4 9 H @ JSAE/SAE 2015 International
Powertrains, Fuels & Lubricants Meeting CTl3iB[z ELf
DT REEZRIRIETH 0 2285, — N CHREOSZA
M, @ v 7 DFERA T = AR T HRELOD F
F2Z EICHREROINE L.

7T A ~N—= F T T -BRIC 30em AZFite] &5 D

CMEEEL, WSRO T v 7T — MR MR R O
ERE LS, VEL T —LOBEL S ) BRI S
VI EEE L 7 @D NI fTE b DRy 3 I E
NTELLTELNELE.

FAIE 1989 4F 4 AICRIC AL, [F4E 10 AIZhl)E &
NIEHE TERS IS > T2, 0B E S & A
ZORS, WEOTHH S, MES EET L EIR LIRS %

WHETSNE Lz, —ERELThily FiFpne Bz

2 I DIFEIE & Rie B 5 DR Bh#R % ek U 72 Rt
A — N OULEEEZBRRLE LTz, KB2HE, BRES
ADREED S ETTPRA ) - \—vxz oy
H—NBGUZ T DRI EA L, HIRFHRDILAFED &
LCTHRICFEITT 2 £ 912720, HHIBAORSTHETIE
[FIRFELT D7 — 2 BT PR DIERR 2 AR S, BEK D A
T4 FEleole—HTERT 2 ERIAEEN, Y U v
BP0y ) o2 —NBRIZET 20178 Tlddm
PELLIND L1220, BAITIH - TSGR O
TEAERESL L, FIREHICERIR L, ikt b i e £
L, Lo X5 ICkpdiii, HFEONETES), LR

.....16....



MCEDEITHAERMRIZ 2THEICEY £ L. BEET
AT —VNRETCHD I LIZEDLVITHY EHAT
L7

M CIXRMERDBREICE R L, &M EFEM O E L
7o, REBABAEEZERINTE LT, #ICHEKE T L n
ISR LT RIS, SRS Z 0 & D B & 0 FAsEIC
FHREEONE L. BIEAELE N T FHRICTE SN
7o BIEROFEFT TR TH D &, FADHEIK D 72 12 KGR
MTROTFEEFT R— FOEEEY TH Y, —FTidd
HITH L, BRI LEERBRICH TR T MO T O
ABRBAWVIZHR P TR BTV E ZAICEATNEZ &
Dm0 £ LTz, ZORBNRFEEEZ ML T, B

HRDEWE T THY, bo LEHF ThHILIEb -2 £< %
AHETWEDIZ, LWV ARDEITEOND Z &0 H Y
FLEN, ZOFRELY, BOELRIATRIINTA
MROrs LNBRWERZ DL IRV ELE.
FEXICEVE L THEWEZZ LK LoD, A D)
ML= VUMD ERK, BA~DBNEZIRY IRY £ L
7. WHTHADIEDORE SICENSNET. 5%, %
AR FE LI Y OMBREIIXILTOES2THS
DBz % RHE 2 X5 ITHFEICE /12, i D&
FIEMFEToNEEBEZXTBY 7. ZHUNKRO TEZEE B
HTOHLEFES.

WBHY—7 v a vy THROBHETLERIEKZHA T (2012412 A 27 H)

~17 ~



D SEALY5-

O (At BEERIMIR 2017EMERS
B 4 B :2017/10/11-13
RS - KIRERSESE (KikT)
http://www.jsae.or.jp/2017aki/

@ SAE 2017 International Powertrains, Fuels &

Lubricants Meeting

B & H :2017/10/16 — 19
BEIBAT : bR, FE
http://www.sae.org/events/pfl/

@550 ML VRI I L
B & B :2017/11/13-15
Mg - SILERRESE (FUH)
http://www.combustionsociety.jp/sympo55/

@JSAE/SAE, The 23th Small Engine Technology

Conference & Exhibition

B 4 B :2017/11/15-17
BEEIS AT : Jakarta, Indonesia
http://www.setc-jsae.com/

@20 RA—) U THAL WY URII L
B # B :2017/11/25
REGAT - MEXZFAT+v /X (BEF™)
https://www.jsme.or.jp/conference/Stirling2017/

@528 NAREES VRD ™ LA
B # B :2017/12/6 — 12/8
SR - B Y —t > FRTIL ($ERTT)
http://www.jsae.or.jp/intconf/ice/sympo2017.php

@ SAE 2017 High Efficiency IC Engine
Symposium
B # B :2018/4/18 -9

REEISAT : Detroit, United States
http://www.sae.org/events/hee/

o5 MimERR: ZFAR

i

THEE Ak
R 3

(FAVE RS, taizawal[AT]meiji.ac. jp)

(52 Bk ZET)

Y=o —ALF—TE, ERPOOHHRRBEZRADALET. EXLTLT LTV LI
TOEARERBETIER T IV

RTEAR201TE8A3 A (FyJ7O—F)
20079828 () UVEIE)

$47%E - T160-0016 BRHMHBERISIRAT 35 (SRETIRELER 5 BE)

—BHFAEABREHFES T OO VAT LB TEL(03)5360-3500 FAX(03) 5360-3508

O ZE1E . Q01T BAMMFRT OOV X T LM

~18 ~


http://www.jsae.or.jp/2017aki/
http://www.sae.org/events/pfl/
http://www.combustionsociety.jp/sympo55/
http://www.setc-jsae.com/
https://www.jsme.or.jp/conference/Stirling2017/
http://www.jsae.or.jp/intconf/ice/sympo2017.php
http://www.sae.org/events/hee/

