said that dava is the new

oil. Yer the rezl limitation

we face isn't the availabil-

ity of dara but of processing power.”
In Chip War, Chris Miller argues,
L1 H A rs hlvﬁ A=f 4 th‘
warld we live, derermining the shape
of international polirics, the structure
of the world economy, and the bal-
ance of milivary power.” He clearly ar-
ticulates in this work how little most
U.S. political and military leaders
understand about the complex chal-
lenges and market forces that drove
the world chip economy into its pres-
ent state. As he states up frone, the
dream of decoupling the rech sectors
of China and the United States, which
has been mentioned in numerous
Congressional hearings this year, will
likely run up against the Scylla and
harybdis of the ultra-efficient inter-
national chip nerwark, He also clearly
articulates chac chis network, unlike
most of the globalized supply chains
we have come to exist upon, is depen.
dent on just a handful of firms in just
a few countries, perhaps the most im-
portant of which is in Taiwan. You
can hear the echoes of this challenge
today in rthe terms “de-risking,” “on-
shoring,” 2nd “friend shoring” used
by so many political and industry
leaders. The generality-laden discus-
sions in our Narien’s capital may nor
always capeure the real cEaI]cngcs thar
must be overcome o change today’s
market onto a path more to our liking.
Whike it may have scemed like sci-
ence fiction at the time, some at the
end of World War 1I had begun to
consider the possibiliry that it may be
possible to make machines “think” by
solving marh problems. Whar started
with mechanical gears such as those
used in a World War Il bomb sight
capable of only a few calculations
was soon replaced by vacuum rubes
The eleceric current renning through

“In the age of Al itis often
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reviewed by Col Christian Cabaniss, USMC (Ret)

>Col Cabaniss was o career In-
famtry Officer who served as the
Commanding Officer of 2/8 Mar
in Garmsir, Afghanistan, in 2009,
Commander of Task Force Taggad-
um, iraq in 2016-2017, and the As-
istant Clief of Staff G-3/%/7, | MEF
from 2018-2020. Retiring in 2020,
he Is currently a Military Opera-
tions Analyst at Systems Planning
and Analysis, Inc.

the tube could be switched on and
off producing any number by bin:

counting and capable of exccuting
many types of computations. The
book tracks the development of a bet-
ter switch than the glass vacuum tube
into the semiconductors that are per-

The book tracks the
development of ... the
semiconductors  that
are pervasive ... today.

vasive across every aspect of the world
cconomy roday. Through a detailed
analysis of the process from idea ro
proc{uct. Miller spells our the parsuit
of the market as critical to sustaining
the research and development neces-
sary to make Moore’s Law 2 reality.
Benefiting immensely from the Space
Race of the 19605, che industry’s inl-
tial customer, the U.5. Government,
drove continued innovation that
brought the chip industry into con-
tact with other elements of the econ-
omy that could have scarcely been
imagined at the beginning. While che
U.S. approach 1o chip development
clearly defeaced its communist op-
ponent who was trying to copy U.S.
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NY: Scribner, 2002,

ISBN 678 1982172008,
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efforts, the solutions urilized in thae
part of the race 10 include technology
trznsfers laid the groundwork for‘:ﬁc
competition we face today, especially
with China.

The author details that the 1980s
were a “hellish decade for the entire
US semiconducror sector.” While the
United States sat atop the industry,
it faced cur-throat competition from
Ja‘pan. The postWorld War II aim
of turning Japan into a democratic
capitalist nation had perhaps worked
too well. With access to government
support and cheap capital, Japanese
firms lunched 2 relentless struggle
for market share in the memory chip
matket. The efforts of U.S. compa-
nies to reduce costs in a world of high
inflation, rising ULS. labor costs, and
repeated energy crises to suceeed in
thar struggle for marker share with Ja-
pan enabled the risc of others within
the Asian market. The partnerships
and subsidics between indusery and
government in many of the Asian
nations 5o critical to their pursuic of
market share could not be easily repro-
duced in the U.S. economy. Perhaps,
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the most difficult statistic to take is
thae today “90 pereent of all memo-

chips, 75 pereent of all cs50r
Rogic)P:l;ips, and 30 pcrcmrz'c all of
the silicon wafers arc produced in East
Asia,” even though those ible

the semiconductor and the entire

semiconductor industry started in the
United Stares.

The worldwide chip industry that
has developed from that initlal strug-
gle in the 19702 and 1980s has scen
U.S. firms continue to dominate high-
end chip design, as well as critical as-
mu the machinery required

the manufacturing process, even
a3 the fabrication plants have moved
further to the East. While many are
aware that most high-end advanced
fabrication is accomplished by Tai-
wan  Semiconductor Manufactur-
ing Company, few are aware char che
Dutch Cgo:nn y ASML completely
dominates the lith processes
essential to high chi ication.

Fromits url::m:E asa sponsor of
¢hip development, dz: DOD looked
to capitalize on the emerging technol-
ﬁ in this industry to creare offsets.

ile initially developed to counter
the Soviet threat in Eul these new
capabilitics were on full display in Op-
eration DESERT STORM. The arrival
of Silicon Valley en eur and
future § c’,oi" Def:mempm,lWillum

Perry, as the Undersecretary of De.
fense for Research and Development

in 1977 helped to DOD’s massive
lnvest.mmtplcn t:r.ls'rmoloﬁy As Miller
poitits out, no one had a larger budget
to buy technology and y anyone
had “so clear a view of how micropro-
cessors and memeory chips
could " the weapons and
systems of the milivary, Perry’s efforts
would lead 1o what we know today 28
“Assault Breaker.” As the industry has
expanded into the commercial market
and away from the government, gov-
ernment leaders have found it “harder
and harder ro shape the future of the
chip indumz' As the author points
out, the CEO of Apple has a greaer
influence on the chip industry than
any Pentagon Oﬁ:iz.f

This book is important for Ma-
rines for at least three reasons. First,

B www.mca-marines.org/gazelte

it provides an exceptional example of
cofnped&on in practice bem::n al
lies, 5, A0 ents. Clearly,
the DOD has limited influence in the
semniconductor market that has adapt.
ed jtself to global demands. Many of
our allies and pareners may accually
be economic competitors. This being
the case, we tmuse work on ding
alliances and partnershi ere we
can as part of 2 whole of government
effore while acknowledging the limits
of the : possible. e is important 0 note
that “China Is staggeringly depen-
dent on forelgn technology, almost
all of which is controlled by China’s
geopolitical rivals.® That being said,
gover or ¢ lookin
to increase market share or in need
financing may not be chinking about
the long term, which could give Chinz
a powerful lever to induce chip firms
to transfer technology.

As Miller offers, “The future of
war will be defined by :omim:dng

. The US milicary is no longer

the unchallenged leader.” With t.g:t
in mind, the book demonstrates the
challenge of taking an idea and tumn-
ing it into reality which will be critical

which is beyond the capability of all
but a few companics. In comparison
to DARPA's Taiwan Semi-
conductor Manufacturing Company
t over $5 billion on research and
evelopment while ASML spent over
$31.% bﬂlion—bﬁc:h refl double.
digir increases from ious 3
gIl-'il'ul.lly. the scmimucmmus
try lies at the intersection of all the
warfighting capabiliies at eche-
lon oﬂ‘ommnd. sothe ﬁmm tnust
be spent wisely. While we have tended
toward advocate-driven solutions for
the last few decades, it is clear only an
integrated approach will prepare us i
sueceed in the future as all senjor lead-
ers will need 2 much greazer under-
standing of how evolving glnbﬂ.l sup-
ply chains both shape and are being
shaped by technology development.
This industry touches all facees of ser-
vice caﬁb«h’ ity development and will
shape future force design. Only an
integrated approach 1o undestand-
ing the range of possibilitics will cre-
ate the opportunity to maximize the
return on our investments.
As the author says, a “triad of data,

as acquisition professionals ptto
work with industry to operationalize
emerging technologies into capabili-
ti¢s on the battdeficld. Whilc Thomas
Kuhn may have suggested somethiny
similar in his description of the dif-
ferenees between di and in-
vention, the author’s description of
the translation of Moore’s Law into
realiey as 2 eriumph of manufacrur-
ing, supply chains, and marketing is
appropriate. This is a lesson for senior
iea;lm as theyﬂwf:oluart:ll rechnols
and its enti r milita i-
cation inpot‘he short, mid, Anq l:':\zcr
term. As che author clearly articulaces,
the resourcing requirements for chip
development just for research and

development are far da sin%l
service or even the DOD as 2 whole.
P pai b -

, their computing require-
menes will only grow. For e le,
DARPA’s budget is a couple ufltlilfh?m
dollars a year. In comparison, the de.
sign alone of a leading-edge chip can
cost several hundred million dollars,

algorithmics, and computing power
isson’ dtoh AIE““:LB“C well.
meaning professionals will argue the
rising importance of information to
we must ensure the widest
number of leaders across the service
have a clearer understanding of how
the Service’s application of the "tri-
ad” will both enable and leverage the
broader Joint Force. While this book
be short on policy solutions per-
m because the Issuﬂpo f)'m ) comyplce‘x
and cut across our entire economy, it
does provide the reader with a much
E::w ﬁmdmm of how we
and where we mn{dbcgoing. dmt
is perhapsm rest value, idi
mdﬂmﬂ“ of the curpr:no:l smeg
e framing the current igm
an chip development, the m«:&s
provide an approach to enable the
greater whole of government zction
to move this complex system coward a
erajectory that provides greater benefit
o lves, our allies, and partners.
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