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KU N KU

KUNG KU TZU YIN FOOTHTEPS TN AN EMPTY VALLTY

“Footsteps in an empty valley” Is a Chines ideographic phrase
with very deep poetic connotation. It is used to describe the
emotional feeling when one I about to mont a Tong missed
friend as his footsteps ar nearing. The pictursque setting
is an empty, desolatnd valley this person hal chosen to
retire. lie has as Ii Is compi n ions the tree a nd the flowers a
small flowing brook prhaps, and wtldlifes of the woods—the
best mother nature has to of c—except for trusted friends
whose friendships he had to sever a’ the pric of his
retirement

The day he was awakened amidst all the Cm]i r sounds o ii
environment—whispering of the trees, sp1ihing of vote
soft songs nf the hirdby the footsteps f sornne 1arlv
missed all those years. Wh would trveI thi fr to tl Is
dItant valley to visit, hut the most lot 11 e
trusted of friends?

Living in this 3ilicon Valley full of people, money, energy
activity, and ideas; we’ve seen new things invented and new
products introduced with rapid pace. some re successful.
Most (10 not see the light of day. Even the most successful
fade in a couple of years. Amongst the high pitched, loud
sounding hype, there Is always this silent loneliness deep
clown inside. Which voice shall we heed? What direction are
we heading? Where Is the best and the truest to he found°

We have witnessed hosts of microprocessors and microcomputers
marchIng from cradle to grave, right before our eyes.
Languages and operating systems come and go. Even in Forth,
which I use to code for a living and write about to entertain,
we’ve seen good work done and dIsappear, come and go. Have we
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4.• ac.3 - , rfz’-ant t.tar.3t sudd-*nly becan° a
.,?r_rn’ i1 -., ....n a •v-sirrn1 mc! n’jilt :j single board
o r r r A

,
‘ itt’ PU. muck Moore

z - r •t •‘ HTd t run on our board,
-a-i n— :;I%td - - t•s qta :ip. He ilso released

• •r •‘ :‘ • •r:i’ t ‘inn us t.arn -ibout this chip.

t uail n the c”iFORTH system via
tr. L i - “st ,.‘•-‘ s’ah. enc”açh to fit in ‘U( words of
s.:-’, , •o-. -. • •fl to reonniptle itself. With this
sy’.•-i, s • •?a’ tan ‘ ‘n” do devn’apment work and change
4-,, I 4- r mmvi,. Ii’ his achieved his

• ;.: — •‘ • e ‘ 4qr ‘n eo’!n! This system has
-fe ssr •,e ‘ c •r’n-. i3st of the other languages
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flnilar tC ‘n •‘e--”se ! tiC dacumentad his early po1yFORTH
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‘Phe NC’4X)O is truly i mi’’stoie r it I
so than the much touted Rt&. conptte’ U° rPe1
machine was essentially z rediacavery of the. oriainzi Joi
Neuman’s ENIAC design. The only idditirn us thc onrla ping
registers used to facilitate par.imntar passirg betwcer
procedures. NC400’) is much more sophisticated tian th C
machine in its dual stack ‘architecture, singe cyclc
subroutine call and return, and the extar.ally mic’racodd
instruction set. To tike zdv3ntiw of the ‘ iic’ue irchit ctare
of NC4000 and to mike the best use zf its powerful ins traction
set, the user needs a firm grasp on the inner mechanism of
this chip. A systematic exposition of this chip i therefore
necessary to bring all the information aboat this chip into
sharp focus. Some knowledge ‘ibout the hardvir structure in
this chip is mandatory in order to undcrstani the softnre
system embedded in cmFORTH; altnough lacking thia knowledge
would not prevent the user from programming this chip in the
normal Forth style. A long section in this book is Jev’oted to
the chip itself to provide background infornition on ito hip.

The NC4000 chip does not work by itself. Yoa havc. tc’ coinct
it to some RAM and RON memory to build a caniputar. ‘iraiit
schematics are provided for such a computer so that th2 user
can build it with minimil parts and labor, md cc pro Ii tivr
in a short time. itany programming tips nc’ t’oriil tnnple’3
are also included. Nevertheless, the richeat soirc, of oding
examp1s are in the cmFORTH source coda itself, •ter tie urer
can find practical solutions to i bromi spttrur of prblnms
an operating system has to solve. Phare ia mich ue an ieari
from Chuck Moore both in terms of progra1iiminj ta n CUP3 mid
progriatming style.

I didn’t really have mucn time to xpiore ii ‘a t3 ri’
comouter ant th’ NC4000 chip. This minual rc.n trt ‘ii

scope of my understanding at ttis momeit. A twa ,aso , T
will make additions and up&ates and hope tnat yo vill cteo me
informed of your opinions and sugEstions. If tia clii’ ia t
be successful, it needs the entire Forth comTunity to suoport
it by providing viable ipplications ml serice, ta a:ers nct
fluent in the language. It it is successful, w’ will ride on
its coattails for a long, Ion’! while.

It is superfluous to acknowhedge Chuck Moor.., tecmus the
acknowledgement is implicit every time I utter ‘torth”.
However, his personal help in bringing up ou first NC4000
system and providing it with cmflRTH greatly iccelerated our
pace in making this information available to Forth users. Dr.
George A. Nicol and Mr. Scott Reinhart of the Softwan
Composers were very helpful in providing information on their
SCI000 computer which also uses NC4000 as its CVU. Mr. John
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