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Abstract 

Minimal c o s t  computer des igns  ( i .e. minicomputers) are predicated 
on using t echno log ica l  cost-performance improvements which occur  a t  
an annual rate of 25-305. New a p p l i c a t i o n s  are thereby  feasible 
wi th  the  decreasing c o s t s .  

A s i g n i f i c a n t  number of minicomputers are manufactured i n  which the  
c o s t  is cons tan t  ( o r  r i s i n g ) ,  thereby providing more performance 
(capabi l i t ies). 
The higher performance machines "taket1 their  characteristics from 
the  l a r g e r ,  gene ra l  purpose camputers ( e .g. f l o a t i n g  poin t  arith-
metic, mul t ip rocesso r s ,  cache memories and memory management) . 
The o r i g i n  and evo lu t ion  of the minicomputer w i l l  be d iscussed  wi th  
regard  t o  technology and a p p l i c a t i o n s .  
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THR PDP-I ?  FAMILY AND VAX-Ill780 FOR A LARGE VIRTUAL ADDRESS 
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Abstract 

I n  t h e  e i g h t  yea r s  t h e  PDP-11 has been on t h e  market ,  more than 
50,000 u n i t s  i n  t e n  d i f f e r e n t  models have been s o l d .  Although 
one of the system des ign  g o a l s  was a broad range of models, t h e  
a c t u a l  range of  500 t o  1 ( i n  p r i c e  and memory s i z e )  has exceeded 
the  des ign  g o a l .  

The PDP-11 was designed and first implemented t o  be a mall  
minicomputer. Its f i r s t  ex tens ion  was t o  a b igger  phys i ca l  
addres s ,  memory segmentation f o r  multiprogramming and f o r  h igher  
performance. This  p a r t  of t h e  t a l k  w i l l  b r i e f l y  r e f l e c t  t h e  
exper ience  i n  t h e  des ign  process ,  comment on i ts  success  from the  
po in t  of view of the goals, and its use of technology. 

The main p resen ta t ion  w i l l  be on the VAX-11 a r c h i t e c t u r a l  exten-
s i o n s ,  inc luding:  g o a l s  and implementation. 
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ID80 176 
I N T E R O F F I C E  M E M O  

SUBJ: THE JAPANESE MARKET AND COMPONENTS--AN OPPORTUNITY 
Date: 7/26/78 Wed 
From: Gordon B e l l  / 

TO: Marketing Committee Dept: Office o f  Development 
Don F r o s t ,  Carl Jansen MS: ML12/A51 Ext: 2236 
Ron Smart 

Follow up 8/9/78 

Although w e  may do a l l  r i g h t  i n  t h i s  market a l o n e ,  i t ' s  hard t o  b e l i e v e  we ' l l  
do very  well without  a Japanese pa r tne r  (or  front---super OEM). The market 
feels  b igger  than Europe because it has:  a more t e c h n i c a l  u se r  base ,  a weak 
IBM, a homogeneous popula t ion ,  compet i tors  working mainly on large machines,  
and needs for r e l a t i v e l y  undiscovered small machines which may b e t t e r  match 
t h e  o rgan iza t ions  problems ( i .e .  m i n i s ) .  On t h e  o t h e r  hand, I b e l i e v e  the  
s o c i e t y  (bus iness )  is r e l a t i v e l y  c losed  t o  U . S .  companies o p e r a t i n g  as w e  have 
been. C e r t a i n l y  we ' l l  no t  get  i n  t h e  door of most large co rpora t ions .  

I had lunch with Mr. Iwama, t h e  P res iden t  o f  Sony, and he mentioned d i s c u s s i n g  
a j o i n t  ven tu re  w i t h  Ted s e v e r a l  y e a r s  ago. Also t hey  have a ven tu re  wi th  
Tektronix--which w e  might check ou t .  S ince  I don ' t  see Sony as  an ultimate 
compet i tor ,  i t  would c e r t a i n l y  be worth explor ing  such a scheme provided w e  
want t o  bother  w i t h  t h i s  market.  Sony is a p o t e n t i a l  s u p p l i e r .  Given t he i r  
v e r y  s t rong  technology i n  semiconductors ,  magnet ics  and TV (e.g. c o l o r ) ,  we 
could bu i ld  some t r u l y  unique (great)  products  based on p a r t s  I saw--they 
p r i d e  themselves on t h e i r  research (which I found very  impress ive) .  

We need them as a suppl ier--given our  ded ica t ion  t o  now move t o  end u s e r  
products .  (Also, I would b e l i e v e  European Engineer ing must be Tokyo.) I 
would hope t h a t  we would explore  something l i k e  t h i s .  

What you th ink?  

GB/m jf 



Subjec t :  Our Commitment to  MEC; Future  Dealings with them as an OEN 

To: Don F r o s t ,  Yu Hata, 
Carl Jansen ,  Ted Johnson, 

Date: 
From: 

Ju ly  28, 
Gordon B e l l  

1978 

J u l i u s  Marcus Dept: 
Loc.: 

OOD 
ML12-1 Ext.: 2236 

CC: Ron Smart 

We had c o r d i a l  meet ings wi th  NEC regard ing  our supply o f  11 /70*s  for 
what seems l i k e  a j o i n t  venture  i n t o  minis  i n t o  t h e  NTAA (IRS). A s  an 
Operat ions Committee member I voted t o  suppor t  t h i s .  Now, I hear us  
weasel ing ou t  of t h i s  and it seems l i k e  w e  can j eopa rd ize  t h e  success 
o f  t h e  system because they  can e a s i l y  misapply IAS, DBF4S and DECnet. 
We have t o  keep c l o s e  enough t o  know when t h i s  is  happening and w e  
must inform t h e i r  management t o o  I 

I i n v i t e d  D r .  I s h i i ,  t h e  head of t h i s  group, t o  v i s i t  Carl and J u l i u s  
and Ken i n  Maynard t o  confirm the  suppor t  and r e a f f i r m / c l a r i f y  t h e  . 
commitment we have. We a l s o  have to  d i s c u s s  any concerns v i s  a v i s  
t h e i r  plan to  take our  technology (DECnet, IAS, t h e  11/70). I suspec t  
t h e i r  on ly  i n t e r e s t  is i n  DECnet...and t h a t  should be copyable from 
t h e  publ ished documents. 

I a l s o  suggested they  s imply buy 11 ' s  ( f o r  t h e i r  mini)  and backward 
i n t e g r a t e  us ing  the  11 by making memory, attaching t h e i r  p e r i p h e r a l s ,  
etc. This gets them a f u l l  mini l i n e  qu ick ly  without t h e  expense of 
manufacture.  Curren t ly  they  b u i l d  Level 6 ,  and t h i s  seems l i k e  a 
waste of  r e sources  when they  could buy cpu ' s  from us.  It 's poss ib l e  
t h i s  could be ano the r  P lessey ,  bu t  I doubt it. I n s t e a d ,  we get a 
s u p p l i e r  of 11s i n  end use.  

As an as ide,  I suggested we t e l l  MITI t o  adopt the 11 as a s t anda rd ,  
j u s t  as they  have with t h e  320 for minis .  Th i s  is c l e a r l y  i n t r i g u i n g .  

G B : l j p  



Subjec t :  Low Power B ipo la r  Gate Array 

To: Bob Armstrong, J i m  Cudmore, Date: Ju ly  28, 1978 
Bill Demmer, B i l l  Green, From: Gordon Bell 
George Hoff, Alan Kotok Dept: OOD 

Loc.: ML12-1 Ext.: 2236 

fo l low up 8/11/78 . 

The Japanese d id  what seems l i k e  an i n c r e d i b l y  c l e v e r  t h i n g  i n  
developing a low power gate a r r a y .  They s imply use  only  a f r a c t i o n  of 
t h e i r  r e g u l a r  large gate a r r a y  t h a t  has a heat s ink .  T h i s  means on ly  
one p a r t ,  one des ign  system etc.  Can w e  l e a r n  from them? (Let 's  no t  
develop t h e  smaller b i p o l a r  gate a r r a y  -- have everyone use t h e  
c u r r e n t  one.) 

Can t h e  ECL a r r a y  be used i n  a similar way? 

F u j i t s u  has  b i p o l a r  a r r a y s .  Can we use them? They also have 8ns  
RAMS. 

GB:ljp 
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+--------------- + ID#1079 
l d i g i t a l l  i n t e r o f f i c e  m e m o r a n d u m  
+--------------- + 

Sub jec t :  F u j i t s u ' s  14-200. (Compatible u i t h  370) 

To: OOD, Sam F u l l e r ,  Date: J u l y  28,  1978 
Alan Kotok, Dave Rodgers, From: Gordon B e l l  
D i l l  S t r e c k e r ,  Pete vanRoekens Dept: OOD 

Loc.: ML12-1 E X t . :  2236 . 

I 've  j u s t  seen  what I t h i n k  is a decen t  370. It 's  supposed to  be t h e  
h i g h e s t  performance one (1.3-1.5) x 3033 as  a s i n g l e  processor .  The 
b e a u t i f u l  p a r t  is how t hey  do  2-4 processors .  Two memory c o n t r o l l e r s  
a r b i t r a t e  r e q u e s t s  on two s e p a r a t e  buses  f o r  t h e  16 Mbytes i n  t h e  
memory modules. The memory c o n t r o l l e r s  mul t ip l ex  r e q u e s t s  from 4 
processo r s  and 4 m u l t i p l e x o r s  from t h e  I/O channel  groups as  fol lows:  

I 1  1 1 
I 

1 
T.-K( system)-K (Mp) R( Mp) -K( system)-T .console  

I 

Pio.. . Pio.. . 
I I 

A f a i l u r e  anywhere can be t o l e r a t e d .  The K(Mp)'s have separate power. 
T.console communicates to  all modules, Pc has a cache (write through) 
and each K(Mp) b r o a d c a s t s  writes t o  a l l  P c ' s  on a phys ica l  memory 
b a s i s .  They're a f t e r  r e l i a b i l i t y  and incrernented upgrade ( s i n c e  t h e i r  
customers  buy and want more c a p a b i l i t y ) .  They ' re  a l s o  going af ter  t h e  
performance t i t l e !  The O / S  m o d i f i c a t i o n  was v e r y  hard, due to  the 
s t r u c t u r e  of IBM's system. 

GB:ljp 
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COULD YOU P l S  G I V E  GORDON BILL THESE TELEXES HE Will BE C/-
f 88 DAVE BALLAHTIHE THESE ARE HIS COPIES TKS 
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MSG MU 927 

TU: JIM BELL / ML3-2/€41/MAYHARO
FR: GORDON BELL / CANBERRA AUSTRALIA 

PLEASE LOOK AT CDC PROGRAM UPDATE. MEET OR. PALAHDRl  Af CSlRO 
DECUS, SEE PROGRAM/PROJECT MAldAGEMEHT SYSTEM OPERATE. CDC HAS 
BETTER INTERNAL ONE. JOHN JONES WILL SEND MANUAL. SHOULD EARL 
AND KEATIHG DO THIS? 

REGARDS 
""H 

L
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MSG NO 926 

Tor LARRY PORTNER / ML12-3 /A 62 MA YNA R DIIIBERRA' AUSTRAL IA . . .a
FR1 GORDOrQ BELC./ CA 


PLEAsE R ELEAs !-MU CH 

IMCSED I A f E l Y s  . 

I. 	 . 
1. 	 UNLESS THERE I S  A 

' 4 

FIELD '&S MAHPWEf?-* 00 fH% &OW ING 
I -	 .L 1 

+ 	 , . 

N AUTUMAT'tC PATCH tlYG FhCIL ITV I N  ' A  SYSTEM,
0 ISTR IBUTE SOFTMARE WITH ZERO (0)PATCHES ON THE- SAME TAPE, 

.p' . 1 

2, 	 VERIFY : ( Q / h , J  PC'CHES'BEFbaE DI'STRIBUTION. 
. t, 

-	 h 
A-,

3. 	 LETS GET KdQWN 'IHTERHBL FAC IL  IT  IES T H i T  RUN THE ,CURRENT
VERSION AND THEIR PATCHES' FOR ALL SYSTEMS ,L- I 

.# .-i * .I 
A . 


1 



FOR 	LARRY PORTNER/JIM BELL 

1, 	 AM REALLY IMPRESSED BY M I S  COMPANY MPG BUSINESS 
PROGRAMMING LANGUAGE THAT COMPILES INTO BASIC t 
WITH s:i COMPRESSION A N D  OFFERS VERY HIGH 
F'F:OGRAMMEF: PRODUCTIVITY t THEY SEEM TO HAVE 
ELIMINATED PROGRAMMING I N  TI-IETR AF'PLICATIONSI 

GIVES 2OO.t  SOURCE X 5 BASIC LINES/DAYt GO 
THROUGH OUR MELBOURNE OFFICE TO SEE I T  WHILE 
AT I E C U S i  LET'S BUY I T  A N D  RESELL I T  A N D  USE 
I T  FOR INTERATIVE COMMERCIAL. APPLICATIONS* 

2, 	 HERR BAD QC ON RT EXTENJIED MEMORY, ALL FORTRAN IU 
mrt MULTIUSER BASIC RTVE 

3* 	WHAT RIGHT STORY ON DBMS-11 QUERY U T I L I T Y  SFD OR 
MKT GUIBE? 

4 *  	 LARRY/JIM PLEASE ORGANIZE A SEPT OR OCT SEMINAR 
I CAN ATTEND ON THE PIETHODS FOR BUSINESS 
APPLICATION SW + HAVE GREAT PRESENTATIONS ON 
APPROACHES t ( B I G  TURNKEY PACKAGES, L I T T L E  
COMPONENTSI STD LANGUAGE 9 P O L  I PROG GENt IIBMS 
WITH U T I L I T I E S Y  TRAX E T C * ) +  GET STD BENCHMARK 
TO TRY ON ALL, LET'S GET A N  UNDERSTANDING+ 
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' U I C  9675 1125 

f&GORDON HELL 	 MLi2-1 r 

I IWft SEAFORTH LYL.E/JOHN LENG 

'0 ' 
GOT BASICALLY UNCI-IANGEU BROCHURE A N D  MESSAGES 
FROM COHEN ANri LAMB, 

1, 	 THERE ARE ONLY 2500 I N  ENGINEERING? NOT 2500 

ENGINEERS+ 


3 ,  	 ONE SENTENCE HAS 2 STRONGLYS+ 

*3* LAST SENTENCE u N r m  LIST PROCESSING IS WRONG? I 
DON'T USE THIS  MARY JANE DOES+ 

4 +  	 NEEDS WHAT THE OPTIONS ARE: BASICF FORTRAN? D I P O L t  
DXF ETC, SHOULD DESCRIBE PRODUCT HARIIER+ 

c

c l +  	 WHY CLUTTERED RANDOM CRAP ON LAST FAGE? 

HAVE H E I D I  BALDUS A N D  MARY JANE FORBES E D I T  ANI1 CHECK 

T H I S  I F  I T  I S  TO STAY IN F I R S T  PERSON, INTRO Oti  

AS FIRST PERSON, 


S T I L L  CANT ORDER FROM T H I S +  FIN11 I T  UNURGANIZEDF LACKING 

PUNCH* WILL REGIVE ANOTHER BOCUMENT TO INFORM AND SELL, 

THE ANTITHESIS O F  THE BROCHURES I (AN ENGINEER?) WANT 

TO SEE, 


S T I L L  PLAN TO HELP YOU ENTER (DOMINATE) ENGINEERING 

MARKET, CAN YOU HELF ME? 




f 0  ‘I DEMMERr LACROLlTEr WITMOREr LONG 

WE’RE SELLING VAX’S I N  AUSTRALIA AT THE U N I V E R S I T I E S t  
THEY APIDRECIATE I T .  WE’LL REALLY Tic) WELL PROUI IED 
WE SUPPORT THENr LET‘S MAKE SURE THEY ARE INSTALLED 
QUICKLY ( I N  A DAY) AND WELL, THE: MONASH AND ANU 
S I T E S  ARE C R I T I C A L t  WE OUGHT TO FIND OlJT HOW 
THESE WERE SOLD AND REPLICATE THE RESULTS t 

REGARDS 
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Mr. Iwama, 
P r e s i d e n t ,  
Sony C o r p o r a t i o n ,  
7-35 Ki tash inagawa 6 0  Chome, 
Shinagawa-Ku, Tokyo 1 4 1  J a p a n .  

P 


Dear Mr. Iwama, 

Thank you f o r  t h e  h o s p i t a l i t y  e x t e n d e d  t o  m e  by  your  company. 
Mr. Miya d i d  an  e x c e l l e n t  j o b  o f  answer ing  q u e s t i o n s  and 
showing m e  t h e  A t s u g i  VTR p l a n t  and t h e  Sony Resea rch  C e n t e r .  
From t h e  l i t t l e  I c o u l d  see, t h e  Research  C e n t e r  i s  d o i n g
q u i t e  i n t e r e s t i n g  work, 

I h a v e  looked  o v e r  t h e  i n f o r m a t i o n  o n  t h e  h i g h e r  r e s o l u t i o n  
c o l o r  CRT (3305822) and would l i k e  i n f o r m a t i o n  on a c o m p l e t e  
v i d e o  mon i to r  u s i n g  t h e  t u b e ,  

The v a r i o u s  s m a l l  d i s k  r e c o r d e r s  a r e  a l s o  i n t e r e s t i n g ,  and  I 
would l i k e  t o  g e t  i n t e r f a c e  and per formance  i n f o r m a t i o n  on 
t h e  v i d e o  c o p i e r ,  MAVICARD, MAVICARD S e l e c t o r  (50  c a r d )  , the 
s m a l l  d i s k ,  and t h e  l a r g e  d i s k  which i s  b e i n g  i n t r o d u c e d  
w i t h i n  a T V  s e t  a s  a t r a i n i n g  d e v i c e .  A l l  of  t h e s e  d e v i c e s  
look q u i t e  i n t e r e s t i n g  f o r  computer  / word p r o c e s s i n g / o f f  ice 
p r o d u c t s  a p p l i c a t i o n s ,  

W e  would t h e r e f o r e  l i k e  t o  p u r s u e  e v a l u a t i n g  them a s  q u i c k l y  
a s  p o s s i b l e .  I b e l i e v e  t h e  e v a l u a t i o n  o f  t h e  c u r r e n t  v i d e o  
t a p e  u n i t s  mod i f i ed  f o r  d i g i t a l  r e c o r d i n g ,  w i l l  be  c a r r i e d  
o u t  e f f e c t i v e l y  by u s .  V i d e o t a p e  and o t h e r  v i d e o  s t o r a g e  
media have  t h e  p o t e n t i a l  f o r  r e p l a c i n g  n e a r l y  a l l  mass  
s t o r a g e  i n  a computer sys t ems , . . . . . I  hope t h i s  c a n  b e  
r e a l i z e d  q u i c k l y .  



Again  t h a n k  you f o r  t h e  h o s p i t a l i t y  and  I hope we can do 
b u s i n e s s  w i t h  Sony, 

S i n c e r e l y  

GORDON BELL 
V I C E  PRESIDENT - E N G I N E E R I N G  
PROFESSOR OF COMPUTER SCIENCE AND E L E C T R I C A L  E N G I N E E R I N G  -
CARNEGIE-MELLOR UNIVERSITY. . 
c.c 	 Don F r o s t ,  DEC Japan 


Yu Hata 

M i k e  R i g g l e ,  Advanced Development D i s k s  

John  K e v i l l ,  Mass S t o r a g e  Development 

D i c k  C l a y t o n ,  Smal l  Sys t ems  Development 
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D I G I T A L  EQUIPMENT CORPORATION 
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Mr. R. Yen, 

D i g i t a l  Equipment Taiwan Ltd . ,  

Manufac tur ing  P l a n t ,  

13-2 Nan Hsin L i  

T a c h i ,  Taoyuan, 

TAIWAN . 

Dear D i c k ,  

Thank you f o r  t h e  h o s p i t a l i t y  ex tended  t o  m e  i n  Hong 
Kong. I ' m  t e r r i b l y  s o r r y  I missed  b e i n g  ab le  t o  see t h e  
Taiwan P l a n t  and meet your  p e o p l e  t he re .  A s  you see i n  
t h e  l e t t e r  t o  K. L. Cheung, I ' m  v e r y  impressed  w i t h  t h e  
l a c k  of  i n d i r e c t  l a b o r .  The i n t e n s i t y  o f  t h e  l a b o r  and 
t h e  q u a l i t y  of  t h e  p r o c e s s  t o g e t h e r  w i t h  t h e  f i n a l  
p r o d u c t . .  I c e r t a i n l y  see  no problem i n  making n e a r l y  
any  o t h e r  o f  o u r  p r o d u c t s  t h e r e .  S i n c e  we're 
e l i m i n a t i n g  F.A. and T. ,  t h e n  c e r t a i n l y  b u i l d i n g  many o f  
t h e  s y s t e m s  f o r  J a p a n  and A u s t r a l i a  is f e a s i b l e .  

I would g u e s s  t h a t  b u i l d i n g  t e r m i n a l  and sys t em p r o d u c t s  
up t o  and i n c l u d i n g  1 1 / 3 4 ' s  would make s e n s e  p r o v i d e d  
t h e  volume, e t c e t e r a  is r i g h t .  

A s  f o r  t h e  CRT Monitor  m a n u f a c t u r i n g  which you s t a r t  in 
December, I f e e l  you s h o u l d  g o  ahead  t o  o b t a i n  e n g i n e e r s  
c a p a b l e  of  e n g i n e e r i n g  m o n i t o r s .  While w e  have  some 
e x p e r t i s e  i n  m o n i t o r  d e s i g n ,  i t  w o u l d  seem p o i n t l e s s  f o r  
u s  t o  c a r r y  o u t  t h e  d e s i g n  i n  Maynard ( s i n c e  t h e  
m a n u f a c t u r i n g  w i l l  b e  d o n e  t h e r e ) .  A l s o ,  w e  m u s t  have  
t h e  b l a c k / w h i t e ,  and c o l o r  d e s i g n  c a p a b i l i t y  t o  g e t  t h e  
c o s t  a s  t h e  e x p e r i e n c e  w i t h  t h e  VTlOO h a s  shown. T h i s  
a l s o  makes s e n s e  s i n c e  n e a r l y  a l l  t u b e ,  m o n i t o r  and T V  
s e t  m a n u f a c t u r i n g  is i n  t h e  Fa r  E a s t .  (The 2 c o l o r  
m o n i t o r s  we're l o o k i n g  a t  a r e  b o t h  J a p a n e s e ) .  Also ,  i n  
o r d e r  t o  g e t  us t h i n k i n g  a b o u t  o u r  low c o s t  
t e r m i n a l / s y s t e m ,  D i c k  C l a y t o n  s h o u l d  have  s e n t  you t h e  
d e s i g n  t o  p u t  t o g e t h e r  a model there .  I n  t h i s  way w e  
c a n  b e g i n  t h i n k i n g  a b o u t  t h e  p e r s o n a l  computer  - i n  t h e  
e v e n t  w e  c h o s e  t o  e n t e r  t h i s  marke t .  



Again, thanks  f o r  t h e  h o s p i t a l i t y .  I look forward to 
you coming t o  Maynard and t o  work w i t h  you there.  

S i n c e r e l y ,  

GORDON BELL 

V I C E  PRESIDELQT - ENGINEERING 

CC: 	 Jack Smith, Maynard. .. 
D i c k  Clayton, Maynard. 

. 
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Mr. K.  L. Cheung,

P l a n t  Manager, 

7 1  Ca tch ick  S t r e e t ,  

K E N N E D Y  TOWN HONG KONG. 


Dear Mr. Cheung, 

Thank you v e r y  much f o r  showing m e  t h e  Hong Kong p l a n t .  

N e e d l e s s  t o  say I am v e r y  impressed  w i t h  o u r  a b i l i t y  t h e r e  t o  
m a n u f a c t u r e ,  whe the r  i t  b e  c o r e  o r  modules ,  I see no problem
i n  b e i n g  a b l e  t o  m a n u f a c t u r e  s y s t e m s  t h e r e  when i t  is 
n e c e s s a r y  t o .  

I c e r t a i n l y  a g r e e  w i t h  t h e  p h i l o s p h y  used  i n  terms o f  d o i n g  a 
g r e a t  d e a l  o f  i n s p e c t i o n  d u r i n g  t h e  p r o c e s s .  The f i n a l  
p r o d u c t  h a s  a h i g h  q u a l i t y  and is more l i k e l y  t o  work i n s t e a d  
o f  t e s t i n g  a t  t h e  end a s  is commonly done  i n  most DEC 
m a n u f a c t u r i n g  f a c i l i t i e s .  

The d e s i g n  of t h e  p r o d u c t i o n  t e s t  equipment  and t h e  t e s t  
equipment  was e x t r e m e l y  c r e a t i v e  and I would hope t h a t  you 
c o n t i n u e  t o  b u i l d  a Manufac tu r ing -Eng inee r ing  s t a f f  t h e r e  t o  
c o n t i n u e  t h i s  work a f t e r  w e  p r o g r e s s  t o  o t h e r  p r o d u c t s .  

I t  is a l s o  a p p r o p r i a t e  t o  comment on  t h e  e f f i c i e n c y  t h e r e ,  I 
am r e a l l y  q u i t e  impressed  by t h e  l a c k  o f  i n d i r e c t  s t a f f ,  and 
t h e  efficiency and w o r k e r  d e n s i t y .  

If t h e r e  i s  a n y t h i n g  I c a n  do  t o  make p r o d u c t s  more 
p r o d u c e a b l e ,  p l e a s e  d o  n o t  h e s i t a t e  t o  c a l l  m e .  

I e n j o y e d  mee t ing  w i t h  your  s t a f f  and l o o k  forward  t o  
c o n t i n u e d  i n t e r a c t i o n ,  

S i n c e r e l y ,  

GORDON BELL 
V I C E  P R E S I D E N T  - E N G I N E E R I N G  

C.C.  	 J a c k  Smi th  

J i m  Cudmore 

D i c k  Yen, Taiwan. 




SALES €tSERVICE 
1 - 3&- QJ76 

51-53 CHANDOS STREET 
ST. LEONARDS NSW 2065 
TELEPHONE439 3400Digital Equipment TELEX 20740Australia Pty Limited 

OTHER BRANCHES AT 

ADELAIDE, BRISBANE, 

CANBERRA, HOBART, 
MELBOURN E, PERTH. 

5 AUGUST, 1978 

MR. Yu HATA 
DIGITAL EQUIPMENT CORPORATION INTERNATIONAL-JAPAN 
KoWA BUILDING bb. 25 (THIRD FLOOR) 
8-7 SANBAN-CHO, CHIYODA-KU 
TOKYO102, JAPAN 

DEAR Y u  HATA, 

HERE 1 AM I N  AUSTRALIA HAVING SPENT A RELATIVELY RELAXING WEEK AND READY TO GO 

ON TO TAHITI. THIS RELAXING HELPED ME RECOVER FROM THE INTENSIVE, BUT THOROUGHLY 

ENJOYABLE AND INFORMATIVE 10 DAYS 1 SPENT I N  JAPANUNDER YOUR GUIDANCE. YOU? 

ARRANGEMENTS WERE SWERB AND 1 ACCOMPLISHED MORE I N  A RELATIVELY SHORT TIME THAN 

I N  ANY OTHER ENVIRONMOJT. 


1 ESPECIALLY ENJOYED THE SIGHTSEEING AND THE FOOD, BOTH OF WHICH WERE NEW TO 

ME AND BRIG. WE C O N T I N E  TO THINK ABOUT THE V I S I T  THERE. I HAVE WRITTEN AN ESSAY 

ABOUT MY OBSERVATIONS ON JAPANAND HOW I T  W I L L  BE A MAJOR PART OF THE COWUTER 

INDUSTRY I N  THE NEAR FUTURE. A COPY OF THIS REPORT W I L L  BE SENT TO THE OFFICE 

SOON. 


1 TALKED W I T H  DICK YEN ABOUT A POSSIBLE ROLE FOR YOU I N  MANWACTURING AND THERE 

S H O U D  BE A E M 0  OUTLINING/PROPOSING THIS I N  HIS HANDS AT ABOUT THE SAME TIME YOU 

GET THIS LETTER. YOU W I L L  ALSO RECEIVE A COPY OF THE MEMO, 


1 SENT THANK YOU NOTES TO THE OTHER PEOPLE INVOLVED (SHIMAMLRA,NARUI, AND TOMIOKA) 

AND WHO MADE Om STAY THERE SUCH A MEMORABLE ONE. 1 W I L L  SEND COPIES OF THE BOOK 

ON COWUTER ENGINEERING WHEN I T  BECOMES AVAILABLE. 


PLEASE G I V E  MY REGARDS TO YOUR WIFE ALSO AND THANK HER FOR THE LOVELY DINNER. 

I HOPE SOMETHING CAN BE WORKED OUT IN REGARD TO YOUR STAYING AT DIGITAL AND I'LL 

DO WHAT 1 CAN. 


THANKYOU AGAIN. 

SINCERELY, 
A 

~ $ W NBELL 
V I C E  PRESIDENT OF ENGINEERING 
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Mr. M. Shimamura, 

LCG S a l e s  U n i t  Manager, 

Kowa B u i l d i n g  No. 25  

8-7 Sanban-cho, Chiyoda-Ku,

Tokyo. J a p a n .  


Dear Mr. Shimamura, 

Thank you f o r  s e t t i n g  up t h e  v a r i o u s  l e c t u r e s  f o r  m e  a t  t h e  
Kieo U n i v e r s i t y ,  t h e  U n i v e r s i t y  of Tokyo and a t  t h e  ELECTRO 
T e chn i c a l  La bo r a  t o  ry 

I hope  t h a t  i n  t h e  f u t u r e  w e  c a n  d o  more b u s i n e s s  w i t h  them 
and i f  t h e r e  i s  a n y t h i n g  I c a n  do  p l e a s e  f e e l  f r e e  t o  wr i t e  
t o  me. When t h e  book on  Computer E n g i n e e r i n g  is a v a i l a b l e  I 
w i l l  send s e v e r a l  c o p i e s  t o  you so  t h a t  you c a n  p e r s o n a l l y  
d i s t r i b u t e  them t o  members o f  t h e  U n i v e r s i t y  a s  you see f i t .  

S i n c e r e l y ,  

0-
 \w
G O R ~ O N BELL l 

V I C E  PRESIDENT - E N G I N E E R I N G  
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M i s s  Tomioka, 

Dig i t a 1 Equ ipment Co rpo r a t i o n ,  

4F, Umeshion-Highashi B u i l d i n g ,  

6 Chome Nishilemma, 

K I L A - K U  OSAKA 530 J A P A N .  


Dear Miss Tomioka, 

P l e a s e  a c c e p t  t h e  t h a n k s  f o r  Brigham and I f o r  t h e  wonder fu l  
h o s p i t a l i t y  and s i g h t s e e i n g  s c h e d u l i n g  you p rov ided  i n  Kyoto 
and Nara.’We t h o r o u g h l y  en joyed  ou r  s t a y  a t  t h e  Tawaraya Inn .  
The h i g h  p o i n t  o f  t h e  t r i p  was t h e  s i g h t  s e e i n g ,  p a r t i c u l a r l y  
t h e  p a l a c e  and t h e  t r i p  down t h e  Hozu R i v e r  and t h e  N i j i
c a s t l e  of  t h e  Shogun. 

The J a p a n e s e  food was indeed  e x c e p t i o n a l  b o t h  a t  a l l  o f  t h e  
r e s t a u r a n t s  and w e  e s p e c i a l l y  en joyed  t h e  l u n c h  a l o n g  t h e  
r i v e r  a t  t h e  Arashi -Tei .  The Sunday t r i p  was a l s o  l o v e l y  and  
even  n i c e r  because  your  f r i e n d  was a b l e  t o  show u s  t h e  
T o s h o d a r j i  Temple and t h e  Y a k u s h i j i  Temples and  w e  e s p e c i a l l y  
en joyed  pho tograph ing  t h e  new w e s t  pogoda t h a t  was under  
c o n s t r u c t i o n  a t  t h e  t e m p l e  s i t e .  W e  e n j o y e d  hav ing  t e a  w i t h  
t h e  p r i e s t s  t h e r e ,  and t h e  g i f t s  and photographs t h e y  
p r e s e n t e d  w e  w i l l  a lways  c h e r i s h ,  

I w i l l  t r y  t o  send  some p h o t o g r a p h s  o f  t h e  t emple  s i t e  and 
t e m p l e  c o n s t r u c t i o n  when w e  r e t u r n .  

Again thank  you f o r  making o u r  t r i p  s u c h  a memorable o n e ,  I 
hope w e  were o f  a s s i s t a n c e  t o  you i n  t h e  s a l e s  o f f i c e .  

S i n c e r e l y, 

GORDON BELL 

V I C E  PRESIDENT - ENGINEERING. 
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Mr. Gen N a r u i ,  

Dig i t a l  Equi pmen t Co r po r a t  i o n ,  

4F,  Umeshion - Higash i  B u i l d i n g ,  

6 Chome Nishilemma, KILA-KU 

OSAKA 530 JAPAN. 


Dear Gen, 

L e t  m e  t a k e  t h i s  o p p o r t u n i t y  t o  t h a n k  you f o r  t h e  s i g h t  
s e e i n g  t h a t  you p lanned  f o r  m e  a t  Kyoto and a t  Nara. I t  was 
r e a l l y  d e l i g h t f u l  t o  see t h i s  p a r t  of J a p a n ,  t o  a t t e n d  t h e  
Osaka y e a r  end o f f i c e  p a r t y  a t  D i g i t a l ,  meet you and your  
co-workers ,  and t o  a d d r e s s  them. 

I e s p e c i a l l y  en joyed  t h e  t i m e  w e  had t a l k i n g  w i t h  t h e  
U n i v e r s i t y  of Kyoto, t h e  U n i v e r s i t y  o f  Osaka and Kyoto Sangyo 
U n i v e r s i t y  g r o u p  f o r  d i n n e r .  As u s u a l  t h e  food was wonderfu l  

. and t h e  h o s p i t a l i t y  i m p e c c i b l e .  

I was i n t r i g u e d  by t h e  Sumitomo e l e c t r i c a l  e l e c t r o - o p t i c a l  
t r a n s d u c e r s  a t  Kyoto U n i v e r s i t y .  Can you p l e a s e ,  s i n c e  t h e y  
a r e  l o c a t e d  i n  Osaka, c a l l  them and have  them t o  send  m e  
l i t e r a t u r e  on t h e  v a r i o u s  F i b e r  O p t i c a l  C o u p l e r s ,  C o n n e c t o r s ,  
T r a n s d u c e r s ,  C a b l e s ,  e tc .  and what t h e i r  e l e c t r i c a l  o u t p u t  
c h a r a c t e r i s t i c s  a r e ,  p r i c e s  and so on ,  

I w i l l  send  books  t o  you as  t h e y  become a v a i l a b l e  f o r  
d i s t r i b u t i o n  a s  n e c e s s a r y .  

S i n c e r e l y ,  

GORDPN BELL,  

V I C E '  PRESIDENT - E N G I N E E R I N G .  
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P r o f e s s o r  H i r o s h i  I n o s e ,  
D i r e c t o r  o f  Computer C e n t r e ,  
Un i v e r  si t y of Tokyo,
Bunkyo-Ky, Tokyo. 

Dear D r .  H i r o s h i  8 

P l e a s e  a l l o w  m e  t o  t hank  your  F a c u l t y  f o r  t h e  o p p o r t u n i t y  t o  
d i s c u s s  computor a r c h i t e c t u r e  and a p p l i c a t i o n s  w i t h  you, I 
had a t h o r o u g h l y  e n j o y a b l e  t i m e  l e a r n i n g  a b o u t  t h e  
computa t ion  t h e r e  and I am s o r r y  w e  c o u l d  n o t  spend  l o n g e r  
and l e a r n  a b o u t  some more o f  t h e  work t h a t  is g o i n g  on t h e r e .  
I hope w e  c a n  be o f  s e r v i c e  t o  you i n  t h e  f u t u r e  by  s u p p l y i n g  
v a r i o u s  forms  o f  computing t h a t  you migh t  b e  i n t e r e s t e d  i n ,  I 
t h i n k  b o t h  o u r  DECsystem 20 and VAX-l1/780 computer  ( t h i s  is 
a machine w i t h  a 32 b i t  v i r t u a l  a d d r e s s )  c o u l d  be  o f  r e a l l y  
s i g n i f i c a n t  impor t ance  f o r  t h e  I n f o r m a t i o n  Sc ience  work i n  
your  d e p a r t m e n t  t h e r e .  

I hope  t h a t  i f  t h e r e  a r e  a n y  q u e s t i o n s  you h a v e  a b o u t  
D i g i t a l ,  you w i l l  c o n t a c t  e i t h e r  M r ,  Shimamura, o u r  p e o p l e  in 
o u r  Tokyo o f f i c e  o r  m e ,  

S i  n c e r  e l y  , 
r n 

GORDON BELL 

V I C E  P R E S I D E N T  - E N G I N E E R I N G  

P R O F E S S O R  OF COMPUTER S C I E N C E  AND ELECTRICAL E N G I N E E R I N G ,  

CARNEG IE-MELLOR U N I V E R S I T Y .  


CC: Mr. SHIMAMURA 
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P r o f e s s o r  I s h i d a ,  
Computer C e n t r e ,  
U n i v e r s i t y  of Tokyo,
Bunkyo-Ku. Tokyo. 

Dear P r o f e s s o r  I s h i d a  

Thank you f o r  a r r a n g i n g  t h e  v i s i t  and my p r e s e n t a t i o n  a t  t h e  
U n i v e r s i t y  of Tokyo, 

I e n j o y e d  be ing  w i t h  you and your  c o l l e g u e s  and s e e i n g  t h e  
Computer C e n t e r  and a c t u a l  r u n n i n g  o f  a problem ( i n  b a s i c  on 
t h e  H i t a c h i  8800 s y s t e m  t h e r e )  . 
I do  hope t h a t  you w i l l  l o o k  more i n t o  some o f  t h e  D i g i t a l  
p r o d u c t s  i n c l u d i n g  t h e  DECsystem 2 0  and o u r  new Vax-11 w i t h  
i t s  v e r y  l a r g e  a d d r e s s  s p a c e  b e c a u s e  I t h i n k  t h e y  m i g h t  
p r o v i d e  e x c e l l e n t  d e p a r t m e n t a l  r e s e a r c h  i n s t r u m e n t s  f o r  you. 

Again i f  t h e r e  i s  a n y t h i n g  I c a n  do  t o  h e l p ,  p l e a s e  l e t  us a t  
D i g i t a l  know. 

GORDON BELL 
V I C E  P R E S I D E N T  - E N G I N E E R I N G  
PROFESSOR OF COMPUTER SCIENCE AND ELECTRICAL E N G I N E E R I N G ,  
CARNEGIE-MELLOR U N I V E R S I T Y .  

C.C. M r .  Shimamura, 



V 
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D r .  N i sh ino ,  

E 1ect I:o T e chn ica 1  La b o r a  t o  r y  , 

2, Nagata-Cho, Chiyoda-Ku,

Tokyo, J a p a n .  


Dear 	 D r ,  N i s h i n o ,  

Thank you v e r y  much f o r  t h e  o p p o r t u n i t y  t o  p r e s e n t  t h e  
d i s c u s s i o n  o f  t h e  mini-computer  and t h e  VAX-11 t o  you and 
your  s t a f f  . 
I e n j o y e d  s e e i n g  t h e  work t h a t  i s  g o i n g  on t h e r e  a t  E l e c t r o  
t e c h n i c a l  L a b o r a t o r y  and I hope t h a t  w e  may b e  a b l e  t o  s u p p l y  
p r o d u c t s  t o  you t h e r e  i n  t h e  f u t u r e .  

I f  t h e r e  i s  a n y t h i n g  t h a t  w e  c a n  s u p p l y  p l e a s e  d o n " t  h e s i t a t e  
t o  c a l l  m e  or o t h e r  members o f  t h e  s t a f f  o f  D i g i t a l ,  J apan .  

S i n c e r e l y ,  

V I C E  P R E S I D E N T  - . E N G I N E E R I N G  

P R O F E S S O R  O F  COMPUTER S C I E N C E  AND ELECTRICAL E N G I N E E R I N G ,  

CARNEG IE-MELLON U N I V E R SITY . 

C.C. 	 Don F r o s t  


Mr. M, Shimamura, D i g i t a l ,  Tokyo, 
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D r .  R. Mori,  

P r o f e s s o r ,  

Tsukuba U n i v e r s i t y  , 

Sakura-Mura,  Ni ihar i -Gun,  

Iba rak i -Ken  J a p a n  300-31. 


Dear D r ,  Mori ,  

I w a s  g l a d  t o  meet you a t  t h e  E l e c t r o  T e c h n i c a l  L a b o r a t o r y  
and en joyed  s e e i n g  t h e  PDP15 used  i n  t h e  P a r a l l e l  P r o c e s s i n g  
p r o j e c t  t h a t  you s t a r t e d .  I l o o k  f o r w a r d  t o  h e a r i n g  more 
a b o u t  i t  a s  more r e s u l t s  become a v a i l a b l e .  

I hope  t h e  t a l k  o n  VAX-11 i s  u s e f u l  t o  you and  t h e  members of 
t h e  E l e c t r o  T e c h n i c a l  L a b o r a t o r y  s t a f f .  P l e a s e  c o n s i d e r  it. 

S i n c e r e l y ,!q 

GORDON B E L L  

V I C E  PRESIDENT - E N G I N E E R I N G  

PROFESSOR OF COMPUTER SCIENCE AND ELECTRICAL E N G I N E E R I N G ,  

CARNEGIE-MELLOW UNIVERSITY. 


CC:  Mr. Shimamura 
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P r o f e s s o r  N. Tokura,  

1n f o rma t i o n  & Computer Sci e n ce D e p a r  tmen t 

U n i v e r s i t y  of Osaka, 

Machi kaneyama-Cho, . 

Toyonaka C i t y .  Osaka. J a p a n .  


Dear P r o f e s s 0  r Tokura 

Thank you f o r  t h e  o p p o r t u n i t y  t o  v i s i t  t h e  U n i v e r s i t y  o f  
Osaka and t o  p r e s e n t  t h e  VAX-11 780 A r c h i t e c t u r e  t o  your  
s t u d e n t s  and o t h e r  members o f  t h e  F a c u l t y .  

I en joyed  t h e  i n t e r a c t i o n  and am s o r r y  w e  c o u l d  n o t  have  had 
a l o n g e r  t i m e  t o  d i s c u s s  more o f  t h e  k i n d s  o f  work t h a t  is 
g o i n g  on which w e  a r e  b o t h  i n t e r e s t e d  i n ,  

S i n c e r e l y ,  

GORDON BELLQ& 

V I C E  PRESIDENT - ENGINEERING - PROFESSOR OF' COMPUTER SCIENCE 
AND ELECTRICAL E N G I N E E R I N G ,  CARNEGIE-MELLOFd U N I V E R S I T Y  . 
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P r o f e s s o r  Shuzo Yaj ima , 

Kyoto U n i v e r s i t y ,  

Yoshida Honmachi, 

Sa kyo-Ku ,

Kvoto 606.  JaDan. 


r 

Dear P r o f e s s o r  Yaj ima, 

Thank you v e r y  much f o r  t h e  o p p o r t u n i t y  t o  g i v e  a l e c t u r e  t o  
you and t h e  F a c u l t y  o f  t h e  U n i v e r s i t y  on t h e  VAX-11 
A r c h i t e c t u r e ,  I e s p e c i a l l y  e n j o y e d  i n t e r - a c t i n g  w i t h  you and 
your  s t u d e n t s  and d i s c u s s i n g  v a r i o u s  a s p e c t s  o f  t h e  
a r c h i t e c t u r e  and s e e i n g  t h e  work t h a t  is g o i n g  on a t  Kyoto-  
The t o u r  o f  t h e  Computation C e n t e r  was q u i t e  i n t e r e s t i n g  and 
you i n d e e d  have  a v e r y  i m p r e s s i v e  C e n t e r  t h e r e  a t  Kyoto, 

I hope somehow t h a t  w e  c a n  b e t t e r  a s s i s t  you s o  t h a t  you will 
c o n s i d e r  and c o n t i n u e  t o  u s e  more D i g i t a l  computers .  If 
t h e r e  is  any  q u e s t i o n s  p l e a s e  c o n t a c t  e i t h e r  Mr. Naru i  o r  
o t h e r  members o f  DEC J a p a n ,  and  if t h e r e  is a n y t h i n g  I c a n  d o  
p l e a s e  fee l  f r e e  t o  wr i t e  t o  m e .  

Thank you f o r  t h e  h o s p i t a l i t y  e x t e n d e d  t o  m e  i n  Kyoto, 

Sincerely, 


I 

GORDON: BELL 
V I C E  P R E S I D E N T  - E N G I N E E R I N G  - PROFESSOR OF COMPUTER SCIENCE 
AND E L E C T R I C A L  E N G I N E E R I N G ,  CARNEGIE-MELLOW U N I V E R S I T Y .  

C.C. M r ,  Naru i  - Osaka O f f i c e .  
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Mr. F. Iwao, 

Chief  Eng inee r ,  

1 0 0 ,  Yahatamachi,  

Okinawa, 

KUMAMOTO J A P A N  


Dear 	 M r .  Iwao, 

Thank you f o r  t h e  h o s p i t a l i t y  e x t e n d e d  t o  m e  i n  v i s i t i n g  
t h e  NEC semiconduc to r  f a c i l i t y  a t  Kyushu. Okinawa seems 
l i k e  an a l t o g e t h e r  d i f f e r e n t  p a r t  o f  J a p a n  and i t  w a s  
v e r y  good t o  v i s i t  t h e r e ,  hav ing  seen Tokyo, Osaka, 
Kyoto and Nara.  

As w e  s a i d  b e f o r e ,  i t  i s  v e r y  h a r d  t o  compare t h e  
semiconduc to r  o p e r a t i o n s .  I am c e r t a i n l y  v e r y  impressed  
w i t h  t h e  NEC o p e r a t i o n  t h a t  you r u n ,  b e c a u s e  o f  t h e  
e f f i c i e n c y ,  t h e  c l e a n l i n e s s  and e s p e c i a l l y  t h e  e f f o r t  
t h a t  g o e s  i n t o  m a i n t a i n i n g  t h e  h i g h  q u a l i t y .  As a 
c u s t o m e r ,  I t h o r o u g h l y  a p p r e c i a t e  q u a l i t y  o f  p r o d u c t s .  

S i n c e r e l y ,  

G O R D ~ N  BELL 
VICE P R E S I D E N T  - E N G I N E E R I N G  

CC: 	 Yu Hata 
Don F r o s t  
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D r .  Yugo Arak i ,  

Koyoto Sangyo U n i v e r s i t y ,  

KYOTO. JAPAN . 

Dear D r .  A r a k i ,  

I was d e l i g h t e d  t o  meet w i t h  you and t h e  o t h e r  members 
o f  t h e  Kyoto Sango U n i v e r s i t y  on J u l y  2 5 - I f e e l  t h a t  
you a p p e a r  t o  have  a v e r y  a c t i v e  F a c u l t y  and I n f o r m a t i o n  
Science programme and I am happy t h a t  w e  c o u l d  s u p p l y  
compute r s  t o  s e r v e  you. 

I w i l l  c o n t a c t  Tom Mari l l  i n  CCA i n  t h e  Un i t ed  S t a t e s  
and g e t  i n f o r m a t i o n  on whether  t h e  Ampex Video tape  
Recorder  ( c a l l e d  t h e  T e r a b i t  Memory) c a n  b e  o b t a i n e d .  

Again,  thank  you f o r  t h e  i n t e r e s t i n g  even ing  and I 
t h o r o u g h l y  en joyed  t h e  exchange  o f i n f o r m a t i o n -  

Anything I c a n  do t o  h e l p  you i n  your  work, p l e a s e  f e e l  
f r e e  t o  c a l l  me. 

G O R D ~ NBELL 
V I C E  P R E S I D E N T  - E N G I N E E R I N G  - PROFESSOR O F  COMPUTER 
S C I E N C E  AND ELECTRICAL E N G I N E E R I N G  - CARNEGIE-MELLOH 
U N I V E R S I T Y .  

CC: 	 Ken Naroui  
Mary J a n e  Forbes  
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Mr. Takuo Kitamura,  

Sys tems  Development Department  , 

1 0 ,  1-Chome, Nisshin-Cho, 

FICHU C I T Y ,  TOKYO 183 JAPAN. 


Dear Mr. Ki tamura ,  

Thank you f o r  t h e  h o s p i t a l i t y  e x t e n d e d  t o  m e  b o t h  a t  your  .. 
computer  f a c t o r y  and i n  t h e  even ing  a t  a d i n n e r  w i t h  D r .  
I s h a i . 
I h a v e  been e x t r e m e l y  impressed  w i t h  t h e  f a b r i c a t i o n  t h e r e  
and t h e  c a p a b i l i t i e s  i n  Japan f o r  m a n u f a c t u r i n g  compute r s .  
S e e i n g  t h e  p l a n t  a t  c loser  r a n g e  m e r e l y  conf i rmed  t h e  f a c t  
t h a t  you a r e  v e r y  advanced i n  t h i s  r e g a r d .  I am s o r r y  t h a t  
w e  have  n o t  worked c l o s e r  w i t h  you i n  t h e  p a s t  because  I 
t h i n k  i t  c o u l d  have  been  b e n e f i c i a l  t o  b o t h  of  u s .  On t h e  
o t h e r  hand I hope t h a t  t h e r e  is some way t h a t  w e  c a n  have  a 
c l o s e r  a s s o c i a t i o n ,  whether  i t  b e  t h a t  you buy d i s k s ,  
compute r s  o r  b a s i c  compute r s  from u s  and  a t t a c h  them t o  your  
d i s k s  t o  form s y s t e m s ,  o r  whether  w e  buy v a r i o u s  p e r i p h e r a l s  
f rom you. 

I n  t h i s  r e g a r d  your  S p i n w r i t e r  is c e r t a i n l y  wor th  l o o k i n g  
i n t o  and I w i l l  see t h a t  w e  e v a l u a t e  i t .  

A s  I may h a v e  mentioned t o  you i n  o u r  m e e t i n g ,  I h a v e  seen a 
number o f  t h e  t e c h n o l o g y  d i s p l a y s  a t  t h e  v a r i o u s  computer  
c e n t r e s  p rov ided  by J a p a n e s e  Companies. I am wondering if 
you had a d i s p l a y  of N E C  l o g i c  ha rdware  o v e r  t h e  l a s t  few 
g e n e r a t i o n s  t h a t  w e  might  have  f o r  o u r  museum on computer  
t echno logy .  W e  would be w i l l i n g  t o  t r a d e  a p i e c e  o f  t h e  MIT 
Whirlwind Computer Logic  which is o n e  of  t h e  f i r s t  US vacuum 
t u b e  machines  i n  r e t u r n  f o r  v a r i o u s  t e c h n o l o g i e s  t h a t  you
have  u s e d  a t  v a r i o u s  t imes,  

S i n c e r e l y, 

C ~ R D O NBELL 
V I C E  P R E S I D E N T  - E N G I N E E R I N G  - P R O F E S S O R  OF COMPUTER S C I E N C E  
AND ELE'CTRICAL E N G I N E E R I N G ,  CARNEGIE-MELLOR U N I V E R S I T Y .  

CC: Mr. Shimamura 
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P r o f e s s o r  N o r i d i  Doi,  
U n i v e r s i t y  o f  Keio ,  
Mi ta ,  Minato Ku 
TOKYO JAPAN. 


Dear P r o f e s s o r  I 
0. 

I was p l e a s e d  t o  see t h e  work a t  Keio and . t a l k  w i t h  your  
c o l l e g u e s ,  e s p e c i a l l y  P r o f e s s o r  Tokoro who is working on  
p r o j e c t s  t h a t  a r e  s i m i l a r  t o  t h o s e  a t  CMU. 

Thank you f o r  t h e  o p p o r t u n i t y  t o  g i v e  a l e c t u r e  t o  you and 
members o f  t h e  i n s t i t u t e  and I look fo rward  t o  o u r  c o n t i n u e d  
i n t e r a c t  i on .  

Thank you a g a i n .  

S i n c e r e l y ,  

GORDON BELL 

VICE/PRESIDENT - ENGINEERING - PROFESSOR OF COMPUTER 
SCIENCE AND ELECTRICAL ENGINEERING, CARNEGIE-MELLOH 

UNIVERSITY. 


C.C.  Mr. Shimamura. 
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P r o f e s s o r  To ko ro, 
U n i v e r s i t y  of  Keio, 
Mi ta ,  Minato Ku 
TOKYO. 

Dear P r o f e s s o r  Toko ro , 
I e n j o y e d  i n t e r a c t i n g  w i t h  you and  your  s t u d e n t s  a t  Kayo and 
g i v i n g  a l e c t u r e  t h e r e ,  Thank you f o r  t h e  p a p e r s  on  t h e  work 
you a r e  d o i n g  t h e r e .  I t  l o o k s  q u i t e  i n t e r e s t i n g .  I hope  
t h a t  i n  your  f u t u r e  c o n s i d e r a t i o n s  you w i l l  l o o k  a t  u s i n g  t h e  
v a r i o u s  compute r s  t h a t  w e  supply.  

I f  t h e r e  is any  i n f o r m a t i o n  you need from u s  I am s u r e  Mr. 
Shimamura of  D i g i t a l  can  s u p p l y  i t  o r  i f  n e c e s s a r y ,  w e  can 
g e t  t h e  i n f o r m a t i o n  h e r e .  

&RDON BELL 
T T T P W  

~- - P R O F E S S O Rv A L L  PRESIDENT - E N G I N E E R I N G  -~ _ _ _  - O F-~ COMPUTER 
SCIENCE AND ELECTRICAL E N G I N E E R I N G ,  C A R N E G I E  MELLOR' 
U N I V E R S I T Y .  

~ ~ ~ 

- CC Mr. Shimarumara. 
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D r .  Doe, 

Direc to r ,  

U n i v e r s i t y  o f  Keio, 

Mita,  Mina to  Ku  TOKYO. 


c 


Dear D r .  Doe, 

I was  p l e a s e d  t o  meet you and t o  see t h e  w o r k  a t  Keio and 
t a l k  w i t h  your  c o l l e g u e s ,  e s p e c i a l l y  P r o f e s s o r  Doi who, of 
course ,  i s  working  on p r o j e c t s  what  a r e  s i m i l a r  t o  t h o s e  at 
CMU. 

Thank you f o r  t h e  o p p o r t u n i t y  t o  g i v e  a l e c t u r e  t o  you a n d  
members o f  t h e  I n s t i t u t e  and I look fo rward  t o  o u r  c o n t i n u e d  
i n t e r a c t i o n  w i t h  M r .  Tokoro.  

Thank you,  

S i n c e r e l y ,  

GORDON B E L L  
V I C E  PRESIDENT - E N G I N E E R I N G  - PROFESSOR OF COMPUTER 
SCIENCE AND E L E C T R I C A L  E N G I N E E R I N G ,  CARNEGIE-MELLOW 
U N I V E R S I T Y  I 

C.C MR. SHIMARUMARA 
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Dr. F. Kurosak i ,  

D i r e c t o r ,  

F u j i t s u  L imi t ed ,  

1 015 ,  Kam i kod anaka 

Na kahara-Ku, Kawasa k i-Shi  , 

Kanagawa-Ken, 211, J a p a n .  


Dear D r ,  Kurosak i ,  

Thank you v e r y  much for making t h e  v i s i t  a t  F u j i t s u  a 
p r o d u c t i v e ,  i n t e r e s t i n g  and memorable onee  for m e .  I 
e s p e c i a l l y  e n j o y e d  s e e i n g  t h e  M200 and t h e n  s e e i n g  t h e  
m a n u f a c t u r i n g  p l a n t  a t  Numazau, i n c l u d i n g  t h e  s o f t w a r e  works 
t he re .  The  M 2 0 0  l o o k s  l i k e  a n  o u t s t a n d i n g  machine i n  terms 
o f  pe r fo rmance ,  r e l i a b i l i t y  and a v a i l a b i l i t y .  I t  is 
someth ing  I t h i n k  a l l  u s e r s  w i l l  a p p r e c i a t e .  

A t  t h e  Numazua F a c t o r y  w e  were p a r t i c u l a r l y  t h r i l l e d  t o  see 
t h e  f i r s t  F u j i t s u  r e l a y  computer o p e r a t e  'which i s  r e a l l y  
q u i t e  i m p r e s s i v e ,  c o n s i d e r i n g  its age. I hope t h a t  o u r  own 
compute r s  w i l l  o p e r a t e  i n  s u c h  a s t a t e  when t h e y  a r e  30 years
o l d . 
S i n c e  I am i n t e r e s t e d  i n  t h e  h i s t o r i c a l  a s p e c t s  o f  compute r s ,  
I would c e r t a i n l y  l i k e  t o  have  a n y t h i n g  t h a t  you have ,  which 
m i g h t  i n c l u d e  your  o l d  a n n u a l  r e p o r t s  o r  o t h e r  m a t e r i a l  t h a t  
d e s c r i b e  t h e  v a r i o u s  computors  t h a t  F u j i t s u  h a s  made. 

I n  p a r t i c u l a r  I would l i k e  t o  b e  a b l e  t o  t r a c e  t h e  time l i n e  
and s t r u c t u r e  o f  t h e  v a r i o u s  machines  i n  a form l i k e  was used 
a t  t h e  Numazua d i s p l a y .  1 ,wou ld  a l s o  o f  c o u r s e  b e  i n t e r e s t e d  
i n  g e t t i n g  any  p a r t  o f  h i s t o r i c a l  s i g n i f i c a n c e ,  i n c l u d i n g  t h e  
e a r l y  r e l a y  and p a r a m e t r o n  c i r c u i t s ,  i f  t h e s e  a r e  a v a i l a b l e .  
I n  r e t u r n ,  we c o u l d  s u p p l y  t h e  same k ind  o f  i n f o r m a t i o n  and 
p a r t s  t h a t  would be  s u i t a b l e  f o r  a museum d i s p l a y ;  I t h i n k  
i t  i s  i m p o r t a n t  t h a t  o n e  is  a b l e  t o  k e e p  a r e c o r d  o f  our 
h i s t o r y  and I hope t h a t  you c a n  s u p p l y  p i e c e s  and i n f o r m a t i o n  
f o r  m e .  

Thank you a g a i n  f o r  t h e  h o s p i t a l i t y .  

GO ON BELL 
V I C E  P R E S I D E N T  - E N G I N E E R I N G  
PROFESSOR O F  COMPUTER SCIENCE/ELECTRICAL E N G I N E E R I N G  -
CARNEGIE-MELLOR U N I V E R S I T Y  . 
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PROFESSOR REX VOWELS 
PRO V I C E  CHANCELLOR 
UNIVERSITY OF N E W  SOUTH WALES 
KENS INGTON , AUSTRALI A 

DEAR PROFESSORVOWELS, 

PLEASE ACCEPT MY SINCEREST THANKS FOR THE HOSPITALITY EXTENDED TO ME AND 
BRIGHAM LAST MONDAY AFTERNOON AND EVENING. 

ITWAS VERY NICE TO TALK WITH YOU AGAIN AFTER so MANY YEARS. SOMEHOW IT DOESN'T 
SEEM L I K E  SUCH A LONG TIME, HOWEVER. I CERTAINLY SYMPATHIZE W I T H  YOUR INFORMATION 
PROCESSING ADMINISTRATIVE PROBLEMS THERE, AS THEY ARE VERY NEARLY L IKE om 
OWN WITHIN DIGITAL. 1 HOPE WE CAN RESPOND TO YOUR REQUEST FOR ASSISTANCE. I N  
~ELBOWNE,I VISITEDCOWANY CALLED MIS AND WAS IWRESSED AT A LANGUAGEA (Mf'G) 
THEY USE FOR ON-LINE TRANSACTION PROCESSING SYSTEM BUILDING. I T  I S  BASED ON 
OU3 RSTS SYSTEM AND AIMED A T  HIGH PRODUCTIVITY. ALSO, I MET THE PRESIDENT OF 
COMPUTER POWERIN F~ELBOWNE, AND THEY SEEM CAPABLE OF BUILDING SYSTEMS OF M E  
TYPE YOU NEED. 

THANKYOU AGAIN FOR M E  HOSPITALITY, AND I HOPE THAT WHENYOU VISIT ME U.S., YOU 
WILL BE SURE TO CALLME...OTHERWISE I'LLSEE YOU IN A FEW YEARS HERE IN AUSTRALIA. 

SI NCERELY, 

4 
GORDON BELL 
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PROFESSORMURRAY ALLEN 
DEPARTMENT OF COFJPUTER SCIENCE 
UNIVERSITY OF NEW SOUTH WALES 
KENSINGTON, N E W  SOUTH WALES 

DEAR MLRRAY, 

THANKSFOR THE HOSPITALITY AND SIGHTSEEING AT THE UNIVERSITY LAST MONDAY AND THE 
INTERACTION AT THE HILTON ON TUESDAY. IT WAS GOOD TO SEE THE A C T I V I T I E S  AT THE 
W I V E R S I T Y  AND TO INTERACT WITH YOU AND YOUR STUDENTS AND YOUR COLLEAGUES. 

I HAD A GOOD SESSION W I T H  PROFESSOR VOWELS AND SAW THE COWUTATION CENTER AND 
GOT A FEELING ABOUT THE PROBLEMS OF ADMINISTERING A LARGE W I V E R S I T Y .  HE--
HAS A VERY HARD JOB. 

I TRUST THAT YOU WILL V I S I T  ME AT DEC I F  YOU COME TO THE U.S. I N  THE NEAR FUTlRE 
BUT OTHERWISE I'LLsui^ ICAN SPEND MORE TIME THE NEXT TIME I VISIT SYWY.MAKE 

I F  THERE I S  ANYTHING THAT I OR OTHERS AT DIGITAL CAN DO TO MAKE COWUTING MORE 

PLEASANT THERE, PLEASE FEEL FREE TO CALL ON THE OFFICE HERE, OR ME. 


SINCERELY, 

&ORDON BELL 
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P&. PAT WRIGHT 
DIRECTOR OF COWUTING 
A.C.T. ELECTRICITY AUTHORITY 
CANBERRA, A. C. T. 

DEAR b& WRIGHT, 

THANK YOUR FOR SPENDING THE T I E  WITH ME ON LAST WEDNESDAY AND DESCRIBING YOU3 

ACTIVITIES I N  REGARD TO ON LINE BILLING FOR POWER UTILITY. I WAS MOST 

IMPRESSED WITH THE W0RK.YOU AND DAVE MITCHELL ARE DOING MERE AND I T  W I L L  GREAT 

TO SEE I T  REACH THE ON LINE STATUS YOU PREDICT I N  OCTOBER. THE DOCUMENTS YOU 

GAVE FIE ON THE BILLING PROGRAM STRUCTURE WERE HELPFU. AND 1 HAVE GOTTEN AT LEAST 

A RUDEMENTARY WDERSTANDING OF THE PROBLEM AND YOUR SOLUTION. c 


THANKSAGAIN FOR THE TIME. 


GORDON BELL’ 

VICE PRESIDENT OF ENGINEERING 
u 
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DR. PETER CLARINGBOLD 
CSIRO COWUTINC CENTER 
CANBERRA, A.C.T. 

DEAR DR CLARINCBOLD, 

I ' M  SORRY I MISSED YOU I N  CANBERRA. JOHN JONESINTRODUCED ME TO YOUR 
ABLE DEPUTIES DRS. PALANDRI AND AUSTIN. WE TALKED ABOUT THE NETWORK YOU HAVE 
BUILT AND HOW I T  MIGHT BE EXTENDED AND I WAS QUITE IWRESSED AT THE SERVICE 
CURRENTLY BEING DELIEVERED THROUGH YOUR F A C I L I T Y .  

1 F MERE I S  ANYTHING THAT WE AT DIGITAL CAN DO TO PROVIDE BETTER PRODUCTS 
PLEASE FEEL FREE TO CALL ON US. 

SINCERELY, 

GO~DON BELL 
VICE PRESIDENT OF ENGINEERING 

CC: JOHNJONES 
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DR. MARK PALANDRI 
G I R O  COWUTING CENTER 
CANBERRA, A. C.T. 

DEAR DR. PALANDRI, 

1 WAS CLAD TO V I S I T  THE CENTER I N  CANBERRA AND MEET W I T H  YOU ON WEDNESDAY-
SINCE DECUS IS HELD IN CANBERRA THIS YEAR IAPPRECIATE THE EFFORT THAT WILL 
NO DOLBT BE SPENT I N  HAVING TOURS AND PLAYING HOST. JIM BELL, WHO'S HEAD OF 
OUR RESEARCH AND DEVELOPMENT GROW WILL VISIT YOU ANDCOOK AT THE CDC UPDATE 
PROGRAM F I R S T  HAND DURING THE DECUS MEETING ( 1  HOPE). 

ITWAS GOOD TO MEET YOU AND I HOPE THAT IF YOU ARE IN THE U, SI,YOU'LL DROP 
BY AND SEE ME. I F  THERE IS ANYTHING 1 CAN DO TO BUILD I W R O V E D  PRODUCTS, PLEASE 
DON'T HESITATE TO CALL ON ME. 

SINCERELY, 

~ R C C I NBELL 
VICE PRESIDENT OF ENGINEERING 

I 
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5 AWUST, 1978 

PROFESSOR CLIFF BELLA~W 
DIRECTOR OF COWUTING 
WINASH ~~IVERSITY 
&LBOURNE. V ICTORIA  

DEAR DR. BELLAMY, 

1 WAS DELIGHTED TO SEE YOU AGAIN AND TO INTERACT ON MATIERS OF COWUTING. . 
bbST IWORTANT, 1 AM CLAD THAT YOU HAVE ORDERED THE VAX-11 MACHINES AND 1 W I L L  
Do EVERYTHING 1 CAN TO MAKE SURE THEY L I V E  LR TO YOUR EXPECTATIONS I N  TERMS OF 
QUALITY AND PERFORMANCE AND F U V C T I O N A L I N .  I CERTAINLY HAVE HIGH EXPECTATIONS 
OF THIS MACHINE AND WANT TO W EVERYTHING POSSIBLE TO SEE THAT I T  LIVES L P  TO 
ITS P O S S I B I L I T I E S  AND POTENTIAL. 

ON RETHINKING YOU? NETWORK, 1 HAVE TWO OPINIONS: 
1. USE DECNET I N  ITS E N T I R I T Y  TO DEAL W I T H  THE INTERCOMMUJICATIONS AMONG SYSTEMS. 
NEARLY A L L  M E  F A C I L I T E S  YOU NEED A T  THE USER PROGRAWOPERATING SYSTEM ARE I N  THE 
ARCHITECTURE AND MOST OF THEM HAVE BEEN IREPENTED IN CURRENT RELEASES. (VIRTUAL 
TERMINAL C A P A B I L I T I E S  WILL SOON COME;) 
2. START W I T H  A SMALL, CENTRAL SWITCHING COWUTER (E.G. 11/34 W I T H  128 KWORDS) 
AND W I T H  M)STLY R A D I A L  LINES TO A L L  WWUTERS. WE SHOLLD SOON HAVE A MLILTI-DROP 
VERSION OF THE 1 MHZ DMC-11, ALTHOUGH I T  W I L L  BE FUJDAMENTALLY RADIAL W I T H  A SINGLE 
P O I N T  OF ARBITRATION AND ONLY COMMWICATION FROM THE MASTER TO ANY OF TI€ NODES. 
THIS CAN BE USED ON A SEND TO MASTEWSEND FROM MASTER TO THE SPECIF IED SIGHT 
BASIS,  ENABLING COMMUVICATION TO TAKE PLACE AMONG ANY OF ME NODES. BY HAVING A 
SWITCHING MACHINE, YOU CAN DO SObE OF THE PROGRAMMING NECESSARY TO DEAL W I T H  
PROTOCOL CONVERSION AMONG YOUR MULTIPLEXORS, THE BURROUGHS MACHINES, AND ANY OTHER 
SYSTEMS YOU MIGHT BUILD. 

THIS APPROACH W I L L  E T  M E  NETWORK Up AS QUICKLY AS POSSIBLE, AND 1 THIN< AS 
CHEAPLY AS POSSIBLE W I T H  OUT THE TIME-CONSUMING PROGRAMMING AND HARDWARE DEVELOPMENT. 
WHEN YOU HAVE USED ME SYSTEM FOR A WHILE, AND TRAFFIC BEGINS TO BUILD Lp, REQUIRING 
MORE SWITCHING, YOU CAN GO TO EITHER M L L T I P L E  SWITCHING I'MCHINES, A HIGH SPEED 
DTSfRIBUTED LINK LIKE YOU ARE ADVOCATING OR A HARDWIRED C I R C U I T  SWITCH. THIS IS 
AN EVOLUTIONARY APPROACH DESIGNED TO GET THE SYSTEM OPERATING AS Q U I W L Y  AND As 
CHEAPLY AND F L E X I B L Y  AS WSSIBLE. I T  NEEDN'T BE A BIND ON Tt f  ULTIMATE STRUCTlRE. . 

,s. 

B E L I E V E  THAT u. OF EDINBURGH I S  USING THIS STRUCTUE AND WE ARE STARTING THIS WAY/' 
:t-

AT CARNEGIE-ELLON. I THIN< IT HAS MERIT. 

W W A Y ,  IT 'S  SOME FREE ADVICE AND PROBABLY NOT WHOLLY RELEVANT. I W E  THAT 
IF YOU ARE VISITING THE U. S . ,  YOU'LL CALL ON E. THAIW'YOU FOR THE LUJCHEON, 
AND G I V E  MY REGARDS To W R I S  WALLACE AND LEN WHITEHOUSE. 

GORDON BE 
VICE PRESI&T OF ENGINEERING 
PROFESSOR, CCIWLJTER SCIENWELECTRICAL ENGINEERING CARNEGIE-b&LLON UNIVERSIM 

cc r 

Jow WINTER 

;#I 
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COMMON E D I T O R ;  (THE ANNUAL 
( B I A N N U A L )  FLOGGING) and COMMON FROM: GORDON B E L L  
MANUALS. 

TO: LOCATION 
PORTNER, OLEH KOSTETSKY, B I L L  JOHNSON 
B I L L  KEATING,  DEL L I P P E R T ,  B R U N O  D U R R ,  

G E O R G E  PLOkMAN, B I L L  HEFFNER, E D  FAUVRE, 

RON HAM, DON FROST, R O N  SMARK, 

J . C .  PETTERSCHMIDT, M. DEPEYROT. 

I j u s t  was a s k e d  by a user o f  RT and  t h e  D E C s y s t e m  2 0  ( i n  J a p a n )  
why w e  d o n ' t  have  a good common, e f f i c i e n t  e d i t o r ?  They s a y  t h e  
20  E d i t o r  is v e r y  good ,  and  t h e  RT E d i t o r  is r e a s o n a b l y  bad. 

T h e y ' r e  v e r y  much a w a r e  o f  s t a n d a r d s  and commonab i l i t y  and 
s u p p o r t  them. 

Al though  I ' v e  pushed t o  h a v e  s i n g l e  l a n g u a g e  manua l s  and  
s t a n d a r d s  f rom an  e n g i n e e r i n g  g o o d n e s s ,  t e s t i n g ,  q u a l i t y ,  
e f f i c i e n c y  p o i n t  o f  v i e w ,  t h e  r e a l  r e a s o n  w e  m u s t  have  them i s  
f o r  o u r  c u s t o m e r s  and f o r  s o f t w a r e  s u p p o r t  a s  an  a s i d e ,  i n  t h e  
s u b s i d i a r i e s  s u c h  a J a p a n ,  t h e  G I A  c o u n t r i e s  and  many o f  t h e  
s m a l l e r  European c o u n t r i e s ,  h a v i n g  a s i n g l e  manual means o n l y  
o n e  t r a n s l a t i o n  - o r  p r o f i t / u n d e r s t a n d i n g  v e r s u s  n e e d l e s s  loss 
and c u s t o m e r  m i s u n d e r s t a n d i n g .  

L a r r y ,  o n  t h e  p l a n  f o r  l a n g u a g e  u s e  f o r  t h e  v a r i o u s  l e v e l s ,  
p l e a s e  i n c l u d e  a p l a n  ( p o l i c y )  f o r  d o c u m e n t a t i o n  t h a t  r e f l e c t s  a 
s t a n d a r d .  Our  t r a i n i n g  manua l s  s h o u l d  a l s o  r e f l e c t  t h i s  t o o ,  
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SUBJECT: DATE: 78 AUG 1 4  

T R A D I N G  ( V E R S U S )  S E L L I N G  I N  J A P A N  
F R 0 M : G o r d o n  B e l l  

TO: LOCATION ML12-1/A 51 
D i c k  Yen, Henry C r o u s e ,  
T e d ,  J a c k  MacKean, P u f f e r ,  C l a y t o n ,  
B i l l  Green ,  K e v i l l ,  
Yu H a t a ,  Don F r o s t ,  J a c k  S m i t h ,  B i l l  Long. 

I t  f e e l s  l i k e  w e  s h o u l d  a t  l e a s t  b e  i n v e s t i g a t i n g  t h e  
p u r c h a s e  o f  J a p a n e s e  p r o d u c t s  more a g g r e s s i v e l y .  
S i n c e  w e  have  a s s e m b l y  i n  Taiwan and Hong Kong, i t  
m i g h t  make s e n s e  t o  a l s o  g e t  s e m i c o n d u c t o r s  ( e s p e c i a l l y  
memory) l o c a l l y .  

I saw a number o f  componen t s ,  i n c l u d i n g  NEC p r i n t e r s ,  
d i s k s ,  C R T ' s  m o n i t o r s ,  s e m i c o n d u c t o r s  and f i b e r  o p t i c s  
t r a n s d u c e r s  t h a t  c o u l d  be i n t e r e s t i n g .  I f  t h e  Sony
v i d e o  t a p e  r e c o r d e r  becomes s u i t a b l e  f o r  d a t a  r e c o r d i n g  
( l i k e  I s u s p e c t ) ,  t h e r e  w i l l  be  a need  f o r  a c l o s e  
i n t e r f a c e  i n  Tokyo. 

On t h e  o t h e r  hand ,  many o f  t h e  would b e  s e l l e r s  c o u l d  
b e  volume b u y e r s  o f  o u r  p r o d u c t s  (LA36, R L O 1 ,  b a s i c  
C P U ' s )  f o r  t h e i r  compute r s .  

Watanabe,  o f  CSS, s u g g e s t e d  w e  u s e  l o c a l  d i s k s  t o  
r e d u c e  t h e  s y s t e m  p r i c e  and g e t  J a p a n e s e  c o n t e n t  - t h i s  
is q u e s t i o n a b l e  when t h e  d i s k  i s  s u c h  a l a r g e  f r a c t i o n  
o f  t h e  s y s t e m  p r i c e  and w e  s e l l  s o  f e w .  On t h e  o t h e r  
hand ,  w e  s h o u l d  b e  s e l l i n g  b a s i c  C P U ' s ,  O p e r a t i n g
Sys tems  and h a v e  J a p a n e s e  compan ies  a t t a c h  a s  much of 
t h e i r  own d i s k s ,  memor ies  and t e r m i n a l s  s o  t h e y  c a n  
s e l l  s y s t e m s.....w h i c h  we're n o t  s o  good a t  
( t r a n s l a t i n g  m a n u a l s ,  t a r g e t t i n g  m a r k e t s ,  w r i t i n g  
s p e c i f i c  a p p l i c a t i o n s  s o f t w a r e  t h a t ' s  p r o b a b l y  q u i t e  
l o c a l  - e s p e c i a l l y  commerc ia l  s o f t w a r e )  . 
All t h i s  l e a d s  t o  o u r  t a k i n g  on a t r a d e r  r o l e  r a t h e r  
t h a n  e i t h e r  a b u y e r / s e l l e r  ( c o m p e t i t o r )  r o l e .  

T h i s  t o t a l  r o l e  would t h e n  be :  b u y e r ,  buy o u t  
t e c h n o l o g y  g a t h e r e r ,  s e l l e r  and c o m p e t i t i o n  a n a l y s i s  
d a t a  g a t h e r e r ,  and  t r a c k e r  o f  J a p a n e s e  ??  e x p o r t s .  

W h i l e  t h e  r o l e  i s n ' t  needed  r i g h t  t o d a y ,  I t h i n k  i t  
w i l l  b e  e s s e n t i a l  i n  2-4 y e a r s !  S i n c e  Yu Hata h a s  s u c h  
h i g h  c r e d i b i l i t y  i n  J a p a n  c o u l d  h e  work i n t o  t h i s ?  What 
d o  you t h i n k ?  

I 
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MEMO: Don F r o s t  - C/- G I A  Maynard FROM: Gordon B e l l  

SUBJECT: J a p a n  I s s u e s  LOC: ML12-1/A51 

C C  - C a r l  JangBn 
Ted J o h n s o n  

Thanks f o r  t h e  h o s p i t a l i t y  i n  J a p a n  e x t e n d e d  by y o u r s e l f  and  
e s p e c i a l l y  Yu Hata .  

Need les s  t o  s a y  I was i m p r e s s e d  w i t h  t h e  J a p a n e s e  and t h e  
p o t e n t i a l  o f  d o i n g  b u s i n e s s .  A l though  p r e p a r e d  t o  d i s l i k e  
them, I came away w i t h  a n  a p p r e c i a t i o n  o f  t h e i r  c u l t u r e  and  
m o t i v a t i o n ,  However, I t  is c l ea r  t o  m e  t h a t  t h e y  a r e  g o i n g  
t o  be t h e  most  a g g r e s s i v e  c o m p e t i t o r  t h a t  w e  h a v e  e v e r  s e e n ,  
j u s t  a s  soon  a s  t h e i r  own m a r k e t  b e g i n s  t o  b e  somewhat more 
s a t i s f i e d .  A l s o  t o  f e a r  is  when t h e  p e o p l e  working  on  l a r g e  
m a c h i n e s  t u r n  a t t e n t i o n  t o  smaller  mach ines  ,,. which  t h e y  
e v e n t u a l l y  w i l l .  For  t h i s  r e a s o n  i t  i s  e s s e n t i a l  t h a t  w e  
e s t a b l i s h  o u r s e l v e s  i n  t h e  J a p a n e s e  m a r k e t  a s  f i r m l y  and a s  
q u i c k l y  a s  p o s s i b l e .  My g u t  f e e l  s a y s  i t  i s  s t i l l  t h e  b e s t  
way i s  t o  u s e  some form o f  d i s t r i b u t o r  o r  some form o f  j o i n t  
v e n t u r e  i n  order  t o  g e t  m a r k e t  s h a r e  a s  q u i c k l y  a s  p o s s i b l e ,  

I t  i s  i r o n i c  t h a t  i n  f a c t  i n  t h e  U n i v e r s i t i e s  w e  r e a l l y  a r e  
n o t  s e l l i n g  c o m p u t e r s  a t  t h i s  p o i n t ,  t h e  o n l y  mach ines  a r e  
o l d  m a c h i n e s  t h a t  were s o l d  b e f o r e  t h e  J a p a n e s e  had t h e i r  own 
mini -computer .  T h e r e f o r e  I q u e s t i o n  whe the r  o r  n o t  t h i s  is a 
w o r t h w h i l e  a r e a  o f  endeavour .  On t h e  o t h e r  hand ,  VAX i s  g o i n g
g r e a t  i n  t h e  A u s t r a l i a n  U n i v e r s i t i e s  a n d  t h u s  may be a good
a p p r o a c h  t o  g a i n i n g  a f o o t h o l d .  

I h a d  an  i n t e r e s t i n g  d i s c u s s i o n  w i t h  Gen N a r u i ,  who I f o u n d  
v e r y  i m p r e s s i v e ,  a b o u t  t h e  p r o b l e m s  o f  d o i n g  b u s i n e s s  i n  a 
s u b s i d i a r y  a r ea  and somehow i t  seems t o  m e  t h a t  w e  o u g h t  t o  
make  l i f e  a l o t  e a s i e r  i n  t h e  o f f i c e s  and e s t a b l i s h  s o m e t h i n g  
b e t t e r  t h a n  t h e  normal  s a l e s  a t t i t u d e  t o w a r d s  s u p p l y i n g  
b o d i e s  f o r  money, For example ,  i t  i s  h a r d  t o  see j u s t  how- 
anyone  c a n  make money s e l l i n g  a l l  t h e  DEC p r o d u c t s  i n  a 
s u b s i d i a r y  a r e a ,  g i v e n  t h e  h i g h  c o s t  t o  t r a n s l a t e  manua l s  t o  
t r a i n  p e o p l e ,  and  t o  s i m p l y  l e a r n  t o  s e l l  t h i s  myr i ad  of 
p r o d u c t s .  
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I n  e n q u i r i n g  a b o u t  v r i o u s  p Dduc t I c o u l d  n o t  f i n d  
a n y t h i n g ,  p e r h a p s  w i t h  t h e  e x c e p t i o n  o f  t h e  DECsystem 1 0  t h a t  
w e  d o n ' t  s e l l  i n  J a p a n .  Thus w i t h  t h e  amount o f  y o u r  
s o f t w a r e  s u p p o r t  p e o p l e ,  t h i s  amounts  t o  h a v i n g  o n e  s u p p o r t
p e r s o n  p e r  p r o d u c t ,  which  I c o n s i d e r  d e a d l y  t h i n .  I t h i n k  i t  
would b e  a good s t a r t  i f  w e  s h o u l d  s i m p l y  n o t  make  a l o t  o f  
t h e  p r o d u c t s  a v a i l a b l e  t o  J a p a n  i f  t h e y  c a n n o t  d e c i d e  o n  what  
i s  a s e n s i b l e  t h i n g  t o  do ,  Again t h i s  comes back  t o  
s u b s i d i a r y  p r o d u c t  l i n e  r e l a t i o n s h i p  which I c o n s i d e r  d e a d l y .  
I would a l m o s t  p r e f e r  t o  have  t h e  s u b s i d i a r i e s  buy  d i r e c t  
f rom C e n t r a l  E n g i n e e r i n g  and t h e y  c h o o s e  what  t h e y  a r e  g o i n g
t o  d o  on t h e i r  own. I t  seems t h e  p r o d u c t  l i n e s  d o n ' t  add a 
h e l l  o f  a l o t  h e r e  e x c e p t  o v e r h e a d .  I hope  t h a t  w i t h  t h e  new 
s t r u c t u r e  t h i n g s  w i l l  be c l e a n e d  up q u i t e  a l o t  b e t t e r ,  

A s  a s t r a t e g y  f o r  J a p a n  I would c e r t a i n l y  wonder w h e t h e r  w e  
have  a n y  b u s i n e s s  i n  t h e r e  i n  t h e  commerc ia l  a r e a  v e r s u s  t h e  
t e c h n i c a l  p r o d u c t s  g r o u p  t h a t  J o h n  Leng h a s  and  t h e  
components  g r o u p  i n c l u d i n g  s a y ,  s e l l i n g  R L O l  d i s k s .  The main 
r e a s o n  is t h a t  t h e  t e c h n i c a l  community i s  b a s e d  o n  E n g l i s h  
and e v a l u a t e d  t e c h n i c a l  s p e c s ,  and d e t a i l .  I n  t h e  commerc ia l  
p a r t  a l l  h a s  t o  b e  t r a n s l a t e d  and r e q u i r e s  a h i g h  c o n t e n t  o f  
s u p p o r t ,  p r o b a b l y  more t h a n  w e  c a n  a f f o r d  and i n  f a c t ,  f rom 
t h i s  s t a n d  p o i n t ,  w e  m i g h t  e v e n  g o  t h e  r o u t e  o f  h a v i n g  a 
s u p p o r t  o r g a n i s a t i o n  t h a t  would s e l l  b a s i c a l l y  wha t  a r e  o u r  
commerc ia l  p r o d u c t s  i n  t h i s  m a r k e t  p l a c e ,  I n o t e d  t h a t  t h e  
word p r o c e s s i n g  s y s t e m  which  t h e  J a p a n e s e  a r e n ' t  i n t o  y e t  h a s  
j u s t  been  i n t r o d u c e d  i n t o  J a p a n  b y  Zerox  and t h e i r  J a p a n e s e  
p a r t n e r ,  T h e r e f o r e  a s  a s t r a t e g y  I would t h i n k  w e  p r o b a b l y
o u g h t  t o  s t i c k  t o  s c i e n t i f i c  t e c h n i c a l  b a s e  u n l e s s  w e  c a n  
f i g u r e  o u t  how t o  g e t  i n t o  t h i s  o t h e r  p a r t .  

I t o l d  Yu Hata  I would s p e a k  w i t h  Henry C r o u s e ,  J a c k  S m i t h  
and D i c k  Yen a b o u t  him j o i n i n g  m a n u f a c t u r i n g ,  Having someone 
who would a c q u i r e  t e c h n i c a l  p r o d u c t s  f rom J a p a n  f o r  
e v a l u a t i o n  seem v i t a l .  B e f o r e  g o i n g  t o  J a p a n  I d i d  not see 
t h e  meri t  i n  t h i s ,  b u t  now w i t h  t h e  amount o f  work t h a t  is 
g o i n g  on  t h e r e  i n  t h e  s e m i  c o n d u c t e r s ,  c o m p u t e r s  and  
p e r i p h e r a l s ,  and  e s p e c i a l l y  t e r m i n a l s ,  I h a v e  changed  m y
mind. W i t h  t h e  i n t e r f a c e  t h a t  w e  a r e  t r y i n g  t o  e s t a b l i s h ,  I 
t h i n k  i t  would be n i c e  i f  w e  had sombody l i k e  t h i s ,  b u t  r i g h t  
now t h e  e f f o r t  would p r o b a b l y  be l e s s  t h a n  f u l l  t i m e .  I t  
would u l t i m a t e l y  b e  f u l l  t ime i n  two y e a r s ,  p a r t i c u l a r l y  i f  
w e  d o  more work i n  t h e  Fa r  East .  A s e p a r a t e  memo c o v e r s  
t h i s .  
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I had  an  i n c r e d i b l e  t i m e  and  t h e  v i s i t  w i t h i n  Kyoto,  O s a k a  
was e s p e c i a l l y  i n t e r e s t i n g  b e c a u s e  i t  showed a n o t h e r  p a r t  o f  
J a p a n  t h a t  w e  d i d  n o t  see i n  Tokyo. I d o n ' t  t h i n k  I c o u l d  
have  s q u e e z e d  much more i n .  Yu Hata  d i d  a n  e x c e l l e n t  j o b  o f  
s c h e d u l i n g  a l l  of t h e  s i g h t s e e i n g  and t h e  o n l y  t h i n g  I r e a l l y  
m i s s e d  was s e e i n g  t h e  m a n u f a c t u r i n g  o f  m i n i s .  I hope t h a t  
some o f  t h e  s a l e s ,  some o f  t h e  t a l k s  w i l l  p a y  o f f ,  b u t  I am a 
l i t t l e  s c e p t i c a l  h e r e ,  p r o b a b l y  b e c a u s e  o f  t h e  way t h e  
Government t r e a t s  t h e  U n i v e r s i t i e s  and  t h e  d i f f i c u l t y  of  
b u y i n g  VAX s h o u l d  b e  i n  t h e r e  o t h e r  t h a n  J a p a n e s e  p r o d u c t s ,  

I t h i n k  t h e  o t h e r  t h i n g  I am e s p e c i a l l y  t r o u b l e d  a b o u t  is our 
a b i l i t y  t o  s e l l  VAX 11 i n  J a p a n  r i g h t  now b e c a u s e  I t h i n k ,  
g i v e n  t h e  s t r o n g  J a p a n e s e  mini -computer  p a r t ,  i t ' s  t h e  
s t r o n g e s t  p r o d u c t  w e  h a v e  g o t .  I n o t e  t h a t  t h e  J a p a n e s e  a r e  
b i g  main f r a m e  o r i e n t a t e d  and  a r e  working  l i k e  h e l l  on  b i g  
m a c h i n e s  l i k e  t h e  M200 F u j i t s u ,  t h e  370 and  3 3 3 0  t o  3 0 3 3 .  
The mini -computer  maker s  a r e n " t  v e r y  s e r i o u s  a b o u t  making 
v e r y  h o t  m a c h i n e s  and i n  f a c t  s t i l l  h a v e  b a s i c  a d d r e s s  
p rob lems .  I t h i n k  w e  h a v e  g o t  t o  move i n  v e r y  r a p i d l y  w i t h  
t h e  VAX 11 and i t  a l s o  c o u l d  g e t  u s  back  i n t o  t h e  
U n i v e r s i t i e s ,  b u t  t o  m e  wha t  is r e q u i r e d  is  t o  g e t  a 
d e m o n s t r a t i o n  machine .  I d o n " t  t h i n k  w e  c a n  e f f e c t i v e l y  s e l l  
VAX u n t i l  t h e  mach ine  e x i s t s  i n  J a p a n ,  a n d  r i g h t  now t h e  
f i r s t  one  s c h e d u l e d  i s  i n  March, which  means w e  l o s e  
e f f e c t i v e l y  a b o u t  n i n e  months  s e l l i n g .  

I would c e r t a i n l y  s u p p o r t  g e t t i n g  a n y  k i n d  o f  an  a r r a n g e m e n t  
whereby  VAX were a v a i l a b l e  b y  September  e v e n  i f  i t  h a s  t o  b e  
a demo u n i t .  I n  t h e  case of VAX i t  is  a b s o l u t e l y  e s s e n t i a l  
w e  d o  h a v e  a d e m o n s t r a t i o n  u n i t  i n  o r d e r  t o  show how f a s t  i t  
is ,  t h e  v i r t u a l  memory a s p e c t ,  t h e  e a s e  o f  t h e  
programme/convers ion  benchmark ing ,  a n d  t h e  e a s e  o f  u s e  w i t h  
t h e  command l a n g u a g e .  T h e s e  d o  n o t  come a c r o s s  w i t h o u t  
m a c h i n e s .  VAX i s  o u r  h a r d  t e c h n i c a l  p r o d u c t  and  I d o n " t  see 
them h a v i n g  a c o m p e t i t i v e  p r o d u c t .  They r e s p e c t  t echno logy!  

A s  s e p a r a t e  p r o d u c t s ,  I would c e r t a i n l y  l i k e  t o  know w h e t h e r  
w e  have  s o l v e d  t h e  100  v o l t  p roblem i n  J a p a n .  I know w e  a r e  
t r y i n g  h a r d  a t  t h i s  p o i n t .  I u n d e r s t a n d  some o f  o u r  p r o d u c t s  
s t i l l  r e q u i r e  s t e p - u p  t r a n s f o r m e r s  b u t  w e  o u g h t  t o  move t o  
e l i m i n a t e  t h i s  r e s t r i c t i o n .  T e l l  m e  t h e  p r o d u c t s  you b e l i e v e  
t h e r e  i s  a problem w i t h  and I w i l l  t r y  t o  see what  I c a n  do 
i n  making t h i s  problem more v i s i b l e ,  
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A s  a s e p a r a t e  i s s u e  I h a v e  b e e n  t a l k i n g  w i t h  B i l l  Davis, 
t r i e d  t o  f i n d  o u t  how w e  were d o i n g  w i t h  r e s p e c t  t o  
r e l i a b i l i t y  and  a v a i l a b i l i t y .  H e  i s  c o n c e r n e d  t h a t  i n  f a c t  i f  
a n y t h i n g ,  b e c a u s e  t h e  J a p a n e s e  a r e  s o  proud and s o  b r i g h t
t h e y  a b s o l u t e l y  w i l l  n e v e r  a d m i t  t h e y  c a n n o t  f i x  a n y t h i n g ,  He 
b e l i e v e s  t h e r e  i s  an uncovered  a b n o r m a l l y  h i g h  u n r e l i a b i l i t y  
i n  t h e  11/70 which migh t  be a t t r i b u t e d  t o  t r a i n i n g .  

I would s u b m i t  t h a t  i t  i s  v e r y  l i k e l y  i t  c o u l d  a l s o  b e  a 
h a r d w a r e / s o f t w a r e  problem b e c a u s e  w e  a r e  s u p p o r t i n g  t o o  damn 
many o p e r a t i n g  s y s t e m s ,  a l l  o f  which h a v e  v a r y i n g  d e g r e e s  of  
s o f t w a r e  enhancement  f o r  re1i a b i l i t y , a v a i l a b i 1i t y  a n d  
m a i n t a i n a b i l i t y .  As a s e p a r a t e  i s s u e  s i n c e  w e  b e l i e v e  w e  
h a v e  v e r y  h i g h  ha rdware  r e l i a b i l i t y  world-wide I t h i n k  i t  
would be good f o r  u s  t o  g e t  some n a t i o n a l  d a t a  and i f  w e  d o  
h a v e  t h e  s u b s t a n t i a l l y  b e t t e r  r e l i a b i l i t y  t h e n  w e  c o u l d  
a d v e r t i s e  i t .  To m e  t h i s  would r e q u i r e  however ,  h a v i n g  d a t a  
o n  a world-wide b a s i s  o n  a l l  o u r  m a c h i n e s  s o  t h a t  w e  c o u l d  
see how w e l l  w e  a r e  d o i n g  i n  J a p a n  v e r s u s  t h e  r e s t  o f  t h e  
wor ld .  T h i s  would a l s o  l e t  a s u b s i d i a r y  and  g r o u p  know j u s t  
how e f f e c t i v e l y  t h e y  a r e  w i t h  r e s p e c t  t o  c o r p o r a t e  a v e r a g e ,  

We r e a l l y  o u g h t  t o  b e  s e l l i n g  g r e a t e r  t h a n  256K s y s t e m s ,  
b e c a u s e  t h e  o n l y  m i n i  t h a t  seems t o  b e  a v a i l a b l e  t h a t  c o u l d  
a t t a c h  11/70 s a l e s ,  i s  t h e  NEC l e v e l  6 ,  and  I d o u b t  i f  t h e y  
c a n  s u p p o r t  t h a t  y e t .  W e  r e a l l y  o u g h t  t o  be  u s i n g  t h e  m i n i  
a d d r e s s  s p a c e  l i m i t  t h a t  a l l  t h e  J a p a n e s e  mach ines  h a v e  and  
go  and c l o b b e r  them a t  t h e  h a l f  megabyte  and above  l e v e l ,  

I g o t  comments f rom GenNaroui t h a t  w e  needed  t o  h a v e  
c o m p e t i t i v e  a n a l y s i s  on J a p a n e s e  mach ines .  I c e r t a i n l y  a m  
n o t  g o i n g  t o  p r o v i d e  t h a t  and  I d o n " t  t h i n k  t h e  p r o d u c t  l i n e s  
s h o u l d  p r o v i d e  t h a t  u n t i l  t h e  J a p a n e s e  become more o f  a 
t h r e a t  o n  t h e  wor ld  wide  m a r k e t .  I b e l i e v e  t h a t  t h i s  is 
c l e a r l y  a J a p a n e s e  s u b s i d i a r y  r e s p o n s i b i l i t y  and I would 
c e r t a i n l y  l i k e  t o  see c o m p e t i t i v e  a n a l y s i s ,  I would like t o  
see t h a t  a n a l y s i s  d o n e ,  b u t  i n  E n g l i s h ,  and s e n t  back  t o  u s  
a t  t h e  c o r p o r a t i o n  b e c a u s e  I t h i n k  i t  m i g h t  s e r v e  a s  a model  
f o r  o t h e r  s u b s i d i a r i e s  e , g .  Europe ,  w h i c h  keeps u s  t o t a l l y  i n  
t h e  d a r k  a b o u t  whe the r  t h e r e  i s  a n y  c o m p e t i t i o n  o r  n o t .  I t  
would a l s o  g u i d e  you i n  m a r k e t i n g .  

Thanks a g a i n ,  I e n j o y e d  t h e  v i s i t  a l t h o u g h  i t  s c a r e d  t h e  
h e l l  o u t  o f  m e ,  

GORDON BELL 
V I C E  P R E S I D E N T  - E N G I N E E R I N G  
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Everywhere I w e n t  i n  J a p a n ,  Sony,  NEC, F u j i t s u ,  e v e n  t h e  
U n i v e r s i t i e s ,  a l l  had a g r e a t  d e a l  o f  i n f o r m a t i o n  a b o u t  t h e i r  
o r g a n i s a t i o n s .  Even t h e  U n i v e r s i t i e s  had p e r f o r m a n c e  d a t a  i n  
terms o f  s t u d e n t s ,  o f  o u r  d e p a r t m e n t a l  o r g a n i z a t i o n  e t c .  

S i n c e  I n e v e r  see t h i s  seemier s i d e  o f  o u r  c o r p o r a t e  l i f e ,  I 
n e v e r  q u i t e  see t h e  need  f o r  i t .  I d o  h a v e  v i s i t o r s  f rom 
o u t s i d e ,  good i n f o r m a t i o n  a b o u t  t h e  Company would be u s e f u l .  
The Annual R e p o r t  i s  a s t a r t i n g  p o i n t  b e c a u s e  i t  u s u a l l y  h a s  t h e  
l a s t  f i v e  y e a r s  and  o c c a s s i o n a l l y  w e  d o  a v e r y  good j o b  i n  terms 
o f  p u t t i n g  a r e p o r t  t o g e t h e r  w i t h  h a s  i n f o r m a t i o n  i n  g r a p h i c a l  
'orm s o  t h a t  o n e  c a n  see t h e  e x c e p t i o n a l  g r o w t h  and  someth ing  
, h a t  t e l l s  t h e  DEC s t o r y  (which  t h e  J a p a n e s e  a r e  impressed  w i t h  
b e c a u s e  a l l  t h e y  ca re  a b o u t  is  g r o w t h ) .  

I n  a d d i t i o n  t o  t h i s  a s p e c t  o f  t h e  company t h e y  u s u a l l y  m e n t i o n  
t h e  p e o p l e  i n  a n  o r g a n i s a t i o n  which  w e  n o r m a l l y  d o n ' t  p u t  i n  a n y  
documen t s ,  and t h e y  p l o t  e v e r y t h i n g  e s p e c i a l l y  p r o d u c t i v i t y  
m e a s u r e s .  I n  f a c t  some o f  t h e  f i n a n c i a l  p e o p l e  who a n a l y s e  DEC 
d o  a l o t  o f  t h i s  b a s e d  o n  o u r  d a t a .  I n  many o f  t h e  cases  w e  a l s o  
h a v e  v e r y  good documents  o n  t h e  p r o d u c t s ;  t h e  s a l e s  l i t e r a t u r e  
f o r  PDT d i d  a v e r y  good t h i n g  i n  p u t t i n g  t o g e t h e r  t h e  c o r p o r a t e  
f a m i l y  t r e e  showing t h e  r o o t s  o f  o u r  m a c h i n e s  and  what  p r o d u c t s  
a r e  a v a i l a b l e .  

A s  a s e p a r a t e  i s s u e ,  I t h i n k  w e  need  a c o r p o r a t e  c a t a l o g u e  which 
p u t s  i n  a l l  p r o d u c t s  s t a r t i n g  w i t h  t h e  b a s e  component p r o d u c t s  
l i k e  CPU's and  t e r m i n a l s ,  a n d  g o e s  up t o  s y s t e m  p r o d u c t s  which 
i n c l u d e s  t h e  o p e r a t i n g  s y s t e m s  a p p l i c a t i o n  a r e a s  and s p e c i a l l y  
a p p l i c a t i o n  h a r d w a r e  - e , g .  i n d u s t r i a l  t e r m i n a l s  t h a t  w e  s u p p l y  
and t h e  T u r n  Key s e r v i c e s  would g o  i n  two o r  t h r e e  g r o u p  l e v e l  
c a t a l o g s .  F i n a l l y ,  s p e c i f i c  p r o d u c t  l i n e s  would h a v e  t h e i r  
a p p l i c a t i o n s  s e c t i o n s .  I t r i e d  t o  m a k e  a s i n g l e  c a t a l o g  f o r  Eng. 
P/L a n d  i t  was t o o  e x p e n s i v e .  I t h i n k  t hese  f i v e  c a t e g o r i e s  would 
p r o v i d e  a n  e x c e l l e n t  p r o d u c t  book and w e  c o u l d  g e t  r i d  o f  t h e  
unbound d i s j o i n t  l i t e r a t u r e  w h i c h  i s  b y  now s o m e t h i n g  i n  t h e  
Yrder o f  t h r e e  i n c h e s  t h i c k ,  e a c h  a b o u t  e i g h t  s h e e t s ,  and 
m p o s s i b l e  t o  r e a d .  
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fhe  o t h e r  t h i n g  t h a t  I found  a t  NEC and  F u j i t s u  was t h a t  b o t h  o f  
t h e m  had mov ies  o r  s l i d e  p r e s e n t a t i o n s  on t h e i r  d i v i s i o n s  t h a t  
d e s c r i b e d  t h e i r  p h i l o s o p h y  i n  p r o d u c t .  These  were d o n e  v e r y  well 
a n d ,  o f  c o u r s e ,  i n  E n g l i s h .  They d o  an  e x c e l l e n t  j o b  i n  s e l l i n g .  

I n  p a r t i c u l a r  NEC was p u s h i n g  t h e  n o t i o n  o f  wor ld  t r a d e  and 
h e l p i n g  v a r i o u s  d e v e l o p i n g  c o u n t r i e s .  I t h i n k  w e  a c t u a l l y  have  a 
much b e t t e r  s t o r y  t o  t e l l  i n  t h i s  r e g a r d ,  and  G I A  s h o u l d  t r y  t o  
promote t h a t  image. I h a v e  n e v e r  s e e n  a n y  s i n c e  I d o n ' t  see t h e  
G I A  l i t e r a t u r e .  T h i s  may a l r e a d y  b e  a v a i l a b l e  b u t  my o c c a s i o n a l  
t r i p s  t o  t h e  o u t p o s t s  i n d i c a t e  t h e r e  i s  n o t h i n g .  

What do you t h i n k ?  

GORDON BELL 
V I C E  PRESIDENT - E N G I N E E R I N G  



Subjec t :  Sony Video Storage Technology 

To: John K e v i l l  Date: 78 AUG 14 
From: Gordon Bell 

CC: J i m  Bell ,  Dick Clayton, 
Bob Glor ioso ,  Grant S a v i e r s  

Dept:
LOC.: 

OOD 
ML12-1 Ext.: 2236 

Sony has  an i n c r e d i b l e  a r r a y  of small v ideo  r eco rde r s  and t ransducers .  We 
have got t o  l e a r n  how t o  o p e r a t e  with r e s p e c t  t o  these video devices .  One 
device  is a small 3" video  cartridge, I t h i n k  a c t u a l l y  a t ape ,  a l though i t  
could have been a d i s k ,  i n  which a few frames of v ideo  are s to red .  I am not  
s u r e  what they  are going t o  do wi th  it. 

The second is a video d i s k  which s t o r e s  10 seconds of video. It is used as a 
t each ing  device  and w i l l  be marketed e a r l y  t h i s  F a l l .  We have t o  f i n d  o u t  
what t he  i n t e r f a c e  is and how w e  can use it. Yu Hata should be reques ted  t o  
get us  t h i s  information immediately. I am w r i t i n g  t o  D r .  Iwama about  it. 

The t h i r d  t h i n g  is called a MAV card which is a magnetic video record ing  card 
and is scanned v e r t i c a l l y .  They a l s o  had a cartridge which could be used as a 
c a r o u s e l  for the  card which allowed the  use r  to  select  any one of  I t h i n k ,  50 
o f  t h e  cards on a random access basis, and d i s p l a y  the  video images so t h e r e  
was a d i g i t a l  s e l e c t i o n  by keyboard f o r  these image d i sp lays .  

They a l s o  had a v ideo  inpu t  device  which looked l i k e  a cop ie r  t h a t  took i n  
what looked e x a c t l y  l i k e  a copier and put an image down and the  image was then  
t r a n s f e r r e d  t o  v ideo  or t o  an image card .  

A l l  i n  a l l ,  one has to  be impressed w i t h  t h e  video and wi th  t he  Sony
technology there -- a l l  emphasis on research -- and I would c e r t a i n l y  l i k e  t o  
get closer to  them. 

GB:ljp I 
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I got  a fa i r  amount of feedback here t h a t  RMS is too slow. Is i t ?  What are 
we doing on it? Are we put t ing  a cache s t r u c t u r e  i n t o  it for speed? 

I got  comments from a very b r igh t  programmer i n  Melbourne on Datatr ieve.  
He'll send c r i t i q u e s .  Somehow w e  need t o  ge t  people l i k e  t h i s  t o  review 
products before they are implemented, not after they ' re  d i s t r ibu ted !  

GB:1 j p  
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Lar ry  Por tne r ,  Wayne Rosing Dept: OOD 
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I g o t  another  i npu t  f o r  good c locks  t h a t  run  f o r e v e r  and can ' t  be tampered 
w i t h  because they  enable  software to  be rented! I n  t h i s  way sof tware  des t roys  
i tsel f  a t  t he  r i g h t  time. Monash Univers i ty  has appa ren t ly  b u i l t  such a 
device .  

A customer would a l s o  l i k e  a good c lock  which g i v e s  c o n s i s t e n t  measures of cpu 
use v e r s u s  elapsed time so t h a t  cons t an t  b i l l s  r e s u l t .  

GB:1 j p  
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follow up 8/28/78 

Could you please send a copy of how the t e s t i n g  is done i n  t he  load 
determination of VMS t o  D r .  Ian Jackson, Sydney University,  Sydney, New South 
Wales, Aus t ra l ia?  He's i n t e r e s t e d  i n  how many te rmina ls  t h e  machine w i l l  run  
and how w e  are going about t e s t i n g  it? Since t h i s  is s e n s i t i v e  as to future 
sales ,  you'd better l e t  me see it f i r s t .  

GB:ljp 
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Subjec t :  AUSTRALIA -- Bad Report on 310's 
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Got a bad r e p o r t  on 310's here .  T h i r t y  percent  still appa ren t ly  a r r i v e  DOAI 
I n  t h i s  low end, t h e  s u c c e s s f u l  s u p p l i e r  w i l l  bu i ld  SONY consumer-like 
products .  They work t h e  first time and run fo reve r .  

GB:ljp 
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FOR: M / C r  O O B r  BRUNO9 JACK SHIELDSlr PEARSONr JANSEN 

SOMEHOW ENGINEERING NEEDS A BETTER F I E L D  CHANNEL I N  REGARD TO 
STRATEGY AND FOR S P E C I F I C  PROBLEMS, STRATEGY INPUT PROBABLY NEEDS TO 
BE DOWN BY PRESENTING THE RED EiOOK AND GETTING FORMAL FEEDBACK (THE 
RED BOOK IS UNKNOWN IN AUSTRALIA ANrt JAPAN) 

SOME OF THEIR IMMEDIATE FRODUCT STRATEGY CONCERNS: 

1, DBMS IS TOO COMPLEX FOR AUSTRALIAN CUSTOMERS (AND OTHERS TOO -

BUT TtiE AUSSIES ARE THE ONLY ONES OPEN ENOUGH TO ADMIT I T ) +  

THEY'D L I K E  MULTI-KEY ISAM 


2, 	 THE COMMERCIAL SYSTEMS ARE 110 (IL 111st0 BouNr i+ WHEN WILL WE 
GET A DISK CACHE? T H I S  I S  MORE IMPORTANT I N  THE COMMERCIAL MAFZKET 
THAN A NEW CPUr THEY FEEL 

WHY CANT WE PUT CACHES I N  MEMORY L I K E  TRAX FOR ALL SYSTEMS? 
(WATCH THEM FROM BECOMING CPU-ROUND) 

3+ 	THEY ARENT SELLING 11/34'S BECAUSE THE MEMORY I S  TOO SMALL+ I S  I T  
ANY WONDER WE AINT MAKING OUR BOOKINGS? WHEN 110 WE SOLVE THIS? 
T H I S  IS REGARDED AS MAJOR STRATEGY SCREW-UF 

4,  	2040-50 NEEDS HOS* CORE I S  FERCEIVED AS B A D + +  

5 + 	HP HAS LOWER MEMORY PRICES+ BIG SURPRISE++ WE KNOW THEIR FRIC ING 
ALGORITHM PRECISELY 

6 + 	 COBOL SHOULII E X I S T  END-TO-END + + ( L I K E  DG) 

7+WHY DIU WE no THE 11/60? 

8 ,  	THE MULTI-USE LICENSE S T I L L  HASNT BEEN SOLVED FOR U N I V E R S I T I E S * +  

(THIS DROVE MANY TO UNIX) 


9 + 	WHEN WILL WE HAVE POLLED SYNCHRONOUS TERMINALS? 

10, WHEN WILL WE USE ROM FOR BASIC ANI1 FORTRAN SYSTEMS TO GIVE A 

CHEAF'ERr EASIER TO USE SYSTEM? 




SOME PRESENT ANB PAST ) CONCERNS : 
.----------------.-_---.-----.-------
I* THE K L l O  HAS POOR A V A I L A B I L I T Y +  THIS  I S  A DESIGN PROEtLEMe (UF 

PLEASE GET A THERMAL MAP+ GET ICIAN SIEWIOREK TO RUN THE R E L I A E I L I T Y  
CALCULATIONS FOR T H I S  HEAT LEVEL, ASSUME I T S  POORLY COOLEDr AND 
GET A F I X )  

2, THERE'S BEEN POOR RKO6 SHIPS+ FOUR OUT OF FOUR DOA RECENTLY I N  
NEW ZEALAND, ALSO I T S  TAKEN A LONG TIME TO F I X  THE END-OF-LIFE 
PROBLEM WITH PLASTIC I N  THE RKOS 

3. THERE MAY BE TROUBLE EREWING I N  AUSTRALIA P + O ,  WHO APPARENTLY 
SPECIFY AN ELECTROSTATIC SHIELD BETWEEN F'RIMARY AND SECONDARY + 
THERE'S NONE I N  SOME EaUIPMENTr ESPECIALLY UT78 

4 +  	THE 310 I S  S T I L L  A PROBLEM 

6, 	FLOPPIES ARE S T I L L A  F'ROHLEMr I F  FOR NO OTHER RE:ASON THAN PEOPLE 
USE THEM CONTINUOUSLY ( I E +  ALL NIGHT) AS A SYSTEM DEVICEt  KIO WE 
HAVE TO HAVE A WARNING ON HOW THEY CAN BE USED? 

7 + UT52 (WITH 4 O f  SCREWS) I S  THE TOP OF THE H I T  L I S T  

8 ,  	DO WE REALLY UNDERSTAND THAT THERE I S  BOTH 50 AND 60 CYCLE l o 0  
VOLTS I N  JAPAN? WHEN WILL WE HAVE FROIIUCTS SUITABLE FOR JAPAN? 
(SHOULD WE?) 

9 ,  	COMMUNICATIONS OPTIONS ARE S T I L L  A NIGHTMARE TO INSTALL AND W I R E * *  
THE SAT CHIP PROBLEM DISCOVERED HERE I N  OCTOBER ON THE D V l l  AND 
USED ON OTHER OPTIONS S T I L L  ISNT F I X E D + *  (THEY ASK I F  THERE ARE 
ANY ENGINEERS WORKING ON THESE PRODUCTS) 

OTHER 
----e 


1, 	THE AUSTRALIANS EELIEYE WE S T I L L  NEED A COMMUNICATIONS P/L TO 
HANDLE THESE SALES (ABOUT 3 M  DLRS I N  AUSTRALIA) 

2+ SALES I S  CURRENTLY ESTIMATING THE NUMBER O F  USERS WAX WILL HANDLE 
ON A STRICTLY AD HOC BASIS,  THERE ARE NO TESTS OR GUIDELINES, T H I S  
I S  CLEARLY S U I C I D A L + +  H I L L  PLEASE F I X  NOW 

NOTE HOW STRAIGHT-FORWARD T H I S  L I S T  I S *  THEY DO TAKE A LONG TIME TO 
F I X  

A T  A PERSONAL LEVEL9 MANY O F  THE LARGE PROBLEMS WERE DETECTED/KNOWN 
EARLY O N + , *  BUT FOR VARIOUS REASONS WEREN'T F I X E D  THEN, SUHSEQUENTLY 
ORGANISATIONAL CHANGES WERE MADE THAT ADDRESSED MANY O F  THEM + 
SHOULD WE MOVE MORE RAPIDLY TO MAKE ORGANISATIONAL CHANGES WHEN THERE 
ARE MAJOR PROBLEMS - WE ULTIMATELY MAKE THESE CHANGES ANYWAY? 

REGARDS 
K 1 
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,IDigital Equipment L' ,-'. ... 
Australia Pty Limited 

5 AUGUST, 1978 

JOHN\~IINTER, MELBOURNE OFFICE 

E A R  JOHN, 


THANKSFOR THE IFJPUT ON HOW TO SELL VAX. 1 WILL TRY TO USE I T  TO GET OUR 

ACTIVITIES TOGETHER BETTER I N  THE U.S. AND I N  EUROPE. YOUR PERFORMANCE HERE IS 
TRULY OUTSTANDING. I T  WAS GOOD TO MEET A REAL SALESMAN. 

I F  THERE I S  ANYTHING YOU NEED, OR YOU HAVE ANY SUGGESTIONS ON HOW THE PRODUCTS 
OR SELLING PROCESS CAN BE IMPROVED, PLEASE DON'T HES-ITATE TO CALL ON ME. 

SINCERELY , 
;\ , 

i i i-,,?-?/<<;-r.. ?'; 

GORDON BELL 
'L cc; 

MAX BURNET~DAVEBALLANTINE, BILL DEMMER, AND CARL JANSEN 

P.S. 
KEEP UP THE GOOD WORK. 



Digital Equipment

Australia Pty Limited 

5 AUGUST, 1978 


BLUNDEN BUTT 

THANKSFOR M E  OPPORTWITY TO MEET W I T H  YOU AND ME SLAES PEOPLE IN THE 
CANBERRA OFFICE. 1 GOT SOME VERY USEFU. PRODUCT FEEDBACK FROM MEETING 
WITH M E  CUSTOMERS AND YOU? STAFF. 

SINCERELY , 

J --_ 
'GORDON BELL 

b4s. 



Digital Equipment 
Australia Pty Limited 

5 AUGUST, 1978 

JOHNJONES 

THANKSFOR SETTING LP THE V I S I T  TO CANBERRA TO V I S I T  THE CUSTOMERS AND TO HAVE 
A LOOK AROUND AFTER SO MANY YEARS. 1 SHARE YOUR ENTHUSIASM FOR THE C I T Y  AND CAN 
WDERSTAND WHY YOU HAVE CHOSEN TO SPEND THE T I M E  THERE. I T  WAS GOOD TO SEE YOU 
AFTER THESE PAST MONTHS AND m TALK ABOUT YOUR PLAN TO WRITE THE DEC BOOK. I 
HOPE IWAS OF SOME HELP HERE IN HOW TO APPROACH IT. ALSO TWX'D MARY JANEI'VE . .  
AND ANNE INORDER TO GET A START A T  LOCATING SOME OF THE DOCUMENTS YOU NEED. 
HOPEFULLY THERE WILL BE SOMETHING TO REFERENCE WHEN YOU ARRIVE-  

THE DISCUSSION WITH YOU, YOUR COLLEAGUES THERE THE CUSTOMERSAND WITH WAS 
EXTREMELY HELPFLL. 1 HOPE TO PUT THE INFORMATION TO GOOD USE, BUT 1 W I L L  SU>PORT 
YOU? PUSH I N  TERMS OF THE WORD PROCESSING PRODUCTS, PUSHED THEM A I'VE LOT, 
AND A FIELD/CUSTOMER VIEW WOULD PROBABLY DO MORE GOOD...PARTICULARLY IF  I T  1s 
ADDRESSED TO STAN.TED,JACKAND PERHAPS M E  WHOLE MARKETING COMMITTEE. 

PLEASE LET ME KNOW WHEN YOU ARRIVE, AND 1 HOPE THAT 1 CAN HAVE YOU AND YOLR 
FRIEND AND THE BLRNETS TO DINNER A T  MY HOUSE. 

SINCERELY,c 7 . 
GORWN BELL 

'd 
 I 



Digital Equipment 

Australia Pty Limited 

5 AUGUST, 1978 

MAX BURNET 

1 AM CERTAINLY GRATEFU, FOR THE OPPORTUNITY TO V I S I T  AUSTRALIA AGAIN AND TO V I S I T  


WITH OUR CUSTOMERS. THANKSFOR SETTING A L L  THIS Up FOR ANOTHER PERSON FROM 'THE 

MAYNARDo. W E F U L L Y  I HAVE BEEN OF SOME HELP I N  PROMOTING OUR PRODUCTS AND 

DEC AUSTRALIA. THE TIME HAS BEEN WELL-SPENT FROM MY VIEWPOINT. 


I'LL SEND SOME COPIES OF COMPUTER ENGINEERING WHEN I T  BECOMES AVAILABLE. HOPEFLLLY 

THESE WILL BE OF USE TO SOME OF THE CUSTOMERS/EMPLOYEES HERE. 


I .. L 


PLEASE ALSO ACCEPT MY THANKS FOR BRIG TOO, AS PAUL WAS VERY KIND TO TAKE HIMTO 

A RUGBY GAME AND HAVE HIM FOR DINNER. OF COURSE YOU AND JOYDESERVEOUR 

SPECIAL THANKS FOR TAKING US AROUND AND FOR THE FINE MEALS AND A CHANCE 

SEE OLD FRIENDS AND TO MEET THE WILLIAMSES. WHENYOU AND JOYCOME TO THE U.S. 

I N  SEPTEMBER, 1 HOPE THAT YOU CAN V I S I T  W I T H  ME AND MEET THE REST OF MY FAMILY 

AND HAVE DINNER WITH US THERE. 


AGAIN. THAWS. 

AORDON BELL 



Digital Equipment 
Australia Pty Limited 

5 AUGUST, 1978 

DAVE BALLANTINE, 

THANKSFOR MAKING ALL  THE ARRANGEMENTS TO SEE THE CUSTOMERS I N  MELBomNE /uJD 
TO DISCUSS COWUTING WITH THEM AND OUR STAFF THERE. I T  WAS GREAT TO SEE SOblE OF 
THEM AGAIN. MOST OF ALL, 1 ENJOYED THE INTERACTION ON PRODUCTS AND ON THE PROCESS 
WE CONTINUE TO EVOLVE THAT RUNS DIGITAL. 

, .  
I T  WAS ESPECIALLY HELPFL TO TALK W I T H  JOHNWINTER WHO HAS BEEN SO SUCCESSFUt 
AT SELLING VAX. HE PROVIDED USEFUL I N S I G H T  AS TO M ) W  WE MIGHT G I V E  I T  A PUSH 
I N  OTHER AREAS. 

IESPECIALLY ENJOYED THE FOOD AND DRINK THERE AND YOUR HOSPITALITY,  .-
SINCERELY 

GORDON BELL
L/ 

PS 
I F  THERE'S ANYTHING 1 CAN DO TO MAKE PRODUCTS FLOW BETTER OR BE BETTER-PLEASE 
DON'T HESITATE TO CALL ON ME. 



Digital Equipment 
Australia Pty Limited 
5 AUGUST 1978 

PAU- WILLIAMS 


THAW YOUR VERY MUCH FOR THE HOSPITALITY EXTENDED TO ME AND B R I G  I N  SYDNEY-


BRIG WAS ESPECIALLY GRATEFUL FOR DINNER AND THE OPPORTUNITY TO SEE.ME RUGBY 

MATCH...ALSO THE GUIDANCE I N  WHATIHOW TO SEE. 


1 HOPE A L L  GOES W E L L  I N  THE SELL ING OF VAX'S HERE ( A S  W E L L  AS OUR OTHER COWUTERS. 


1 LOOK FORWARD TU COMING BACK AGAIN AND HOPEFU-LY I T  WON'T BE Q U I T E  So B R I E F  OR 

SO HURRIED. 

PLEASANT REGARDS/ 

Z 2 k u  
P.S. PLEASE STOP AND SEE ME IF I N  MAYNARD. I AM THANKFU- FOR THE SECRETARIAL 

ASSISTANCE FROM KAY. 




. 	 5 AUGUST, 1978 
SYDNEY 

RON 	 SMART 

THANKSFOR THE ADVANCE WORK I N  JAPANAND AUSTRALIA. I ' V E  HAD A THOROUGHLY 

ENJOYABLE AND PRODUCTIVE TIME ON THIS TRIP. 


REX VOWELS SENDS HIS REGARDS AND THANKS YOU FOR M E  FLUTE DELIVERY SERVICE. HE 
ADMITTED M A T  HE MADE A CRAVE MISTAKE I N  LETTING YOU LEAVE THE U N I V E R S I M .  

YOU'LL READ SOME COMMENTS ON THE JAPANESE 	 1 MW)EWHICH SHOLLD E T  AROWD SOMETIME. 

TO GET YOUR REACTION (TO MY REACTION). 


1 INTEND TO HAVE YOU AND CATHERINE TO DINNER W I T H  J JONES (AND FRIEND), AND THE 
BURNETS WHEN THEY ALL  ARRIVE I N  S T E M B E R .  SO WILL SEE YOU THEN, PROVIDED 1 GET 
THE WHOLE THING ARRANGED. 

GORDON 



Subjec t :  KIVIAT Graphs 

To: Ter ry  P o t t e r  	 Date: 78 AUG 15 
From: Gordon Bell 
Dept: OOD 
Loc.: ML12-1 Ekt.: 2236 

K I V I A T  Graphs are used i n  real time d i s p l a y  i n  t he  F u j i t s u  computers i n  o r d e r  
t h a t  t he  o p e r a t o r s  can c o n t r o l  t he  u t i l i z a t i o n  of resources .  They're 
impressive.  Somehow your work has  t o  get i n t o  t h e  f ie ld .  People are 
benchmarking and conf igur ing  VAX by t h e  seat of t h e i r  pants .  

GB:ljp 



SubSect: Site Preparat ion Guide. 

To: Don Busiok 

CC: Jack Shie lds  

Date: 78 AIK; 15 
From: Gordon B e l l  
Dept: OOD 
kc.: ML12-1 Ekt.: 2236 

follow up 8/29/78 

I j u s t  had some discuss ion  with Bill Davis and he informs m e  that 
t h e  s i t e  preparat ion guide is not  a corporate publ icat ion,  but 
rather is done on a product l i n e  by product l i n e  basis, 

What i n  the  world is t h e  r a t i o n a l e  for th i s?  Uhy can't w e  gn&k 
toge ther  a good guide which could be used for a l l  products-

Is t h a t  your r e spons ib i l i t y ,  or engineerings,  or uhose? (I trust 
it would be s u f f i c i e n t l y  good t o  cover var ious  s p e c i a l  cases of 
the subs id i a r i e s .  ) 

GB:ljp 



Subjec t :  CPU/System Upgrades and H/S Bus 

To: Dick Clayton, B i l l  D e m m e r ,  Date: 78 AUG 15 
U l f  Fagerquis t  From: Gordon B e l l  

Dept: OOD 
Loc.: ML12-1 Ext.: 2236 

Users c e r t a i n l y  l i k e  t h e  no t ion  of Field/CPU upgrades.  The 
34-->34/A is  an example they 'd  have l i k e d .  The answer may be a 
t r a d e  i n .  C lea r ly  they want t o  use a l l  p e r i p h e r a l s ,  etc.  Make 
minimum changes t o  g e t  t h e  new c a p a b i l i t y .  

People say look a t  t h e  Datapoint  S e r i a l  Bus. That ' s  t h e  way t o  
in t e rconnec t  pe r iphe ra l s !  

GB:ljp 
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Subjec t :  RSTS Upgrade with VAX 

To: Joe Carchid i ,  Ed Fauvre,  B i l l  H 
B i l l  Johnson, Bernie  Lacroute ,  
John Leng , J u l i u s  Marcus, 
Larry Por tne r  

Ffner ,  Date: 
From: 
Dept: 
Loc.: 

78 AUG 15 
Gordon B e l l  
OOD 
ML12-1 Ext.: 2236 

CC: Marketing Committee fol low up 8/29/78 

The message is very clear i n  Aus t r a l i a .  The u s e r s  who have RSTS would l i k e  
some way of upgrading t h e i r  c u r r e n t  systems t o  VAX. This could be as weak as 
a l i n k  (DECnet) for c u r r e n t  11/40 - 11/70 systems,  bu t  there has  t o  be a 
p l a u s i b l e ,  a t t r a c t i v e  product .  

Could we explore  what such a product might look l i k e ?  

GB: 1j p  



Subjec t :  Adminis t ra t ive  Unit  

To: Ted Johnson Date: 78 AUG 15 
From: Gordon B e l l  
Dept: OOD 
Loc.: ML12-1 E X t . :  2236 

fo l low up 8/29/78 

Don't you t h i n k  i t ' s  time t o  e s t a b l i s h  an a d m i n i s t r a t i v e  u n i t  
t h a t  wor r i e s  about processes ,  e f f i c i e n c y ,  communications, etc. 
These poor sales managers are dying of t r i v i a .  Every u n i t  (e.g., 
A u s t r a l i a )  does i ts  own programming. There are no s t anda rds  of 
o f f i c e  e f f i c i e n c y .  The secretaries i n  Australia are bored and 
g e n e r a l l y  incompetent,  etc.  Please assume t h i s  is being s a i d  
n i c e l y .  I mean you no harm. How about g i v i n g  t h i s  p a r t  t o  Jack 
Sh ie lds?  

GB:ljp 
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INTEROFFICE MEMORANDUM 


TO: Bob Armstrong 	 DATE: 16 AUG 78 
cc: 	 B i l l  Waltcm Jack  B i t t n e r  FROM: Rony Elia-Shaou 

Jack  Schneider  DEPT: Microproduct s 
George Hoff M T :  295 


B i l l  D m e r  A l a n  Kotok LOC/MAIL STOP: wz2 

B i l l  Green Suresh Dave 


S n J :  SMALL GATE ARRAY (200) 

This  is a b r i e f  summary covering t h e  r a t i o n a l e  behind t h e  small g a t e  a r r a y  p r o j e c t ,  
as you reques ted  (refer t o  a t t ached  memo by Gordon). The main objective i s  t o  
provide t h e  fol lowing b e n e f i t s  w i th  l o w  r i s k ,  low investment methods ( i - e . ,  no 
new c i r c u i t s ,  cel l  layout  design,  or new CAD t o o l s  development). 

1. 	 U s e  s tandard  package both P l a s t i c  and C e r a m i c  and no hea ts ink .  Package s i z e s  
40,28, and 24 p i n s  are achievable .  

2. 	 +5V supply only.  The p o w e r  f o r  t h e  2.5V inpu t  i s  generated from an ou t s ide  
r e s i s t o r  t o  +5V. 

3 .  Low cost par t  for 	t h e  low f u n c t i o n a l i t y  markets 250 g a t e s  or b e l o w .  

4. 	 Simpl i f i ed  a p p l i c a t i o n  r u l e s  i f  t h a t  i s  h e l p f u l  t o  use r s .  

The a l t e r n a t i v e  of us ing  t h e  Comet e x i s t i n g  ch ip  as i s  w a s  considered. However, 
s i n c e  a major cost savings per part can be achieved by using a smaller s i z e  ch ip  
(40% smaller, keeping t h e  c i r c u i t  and layout  design of t h e  cel ls  i n t a c t ) ,  t h e  
200 g a t e  approach w a s  chosen over  t h e  e x i s t i n g  C o m e t  chip.  I t  i s  es t imated  based 
on t h e  corumited FY79 Comet  price list and comparing apples t o  apples ,  i .e. ,  same 
complexity comparison, t h a t  an average of $6.50 w i l l  be t h e  sav ings  achieved by 
using t h e  200 g a t e  a r r a y  i n s t e a d  of t h e  same Comet  c h i p  wi th  200 ga te s .  Th i s  
d i f f e r e n c e  w i l l  decrease ,  however, i n  f u t u r e  yea r s  and so w i l l  t h e  product  cost. 
A copy of t h e  cost a n a l y s i s  comparison i s  a v a i l a b l e  if you need it. Also,  
t h e  s m a l l  a r r a y  w i l l  provide us w i t h  t h e  h igher  opera t ing  temperature c a p a b i l i t i e s  
needed for s tandard  package requirements ,  without  performance degradat ion.  

Total p r o j e c t  cost r e l a t e d  s p e c i f i c a l l y  t o . t h e  layout ,  checking, and t o o l i n g  of 
t h e  v i r g i n  a r r a y ,  and t h e  a s s o c i a t e d  minor modi f ica t ion  t o  t h e  e x i s t i n g  layout ,  
and t e s t i n g  CAD tools p l u s  documentations i s  es t imated  t o  be $20-25K. Most of 
t h a t  cost (2/3) has been spent  a l ready .  About 5K volume of t h i s  part w i l l  be t h e  
break even p o i n t ,  and it i s  es t imated  t h e  u s a g e T o r  such a small a r r a y  w i l l  be i n  
t h e  t e n s  of thousands per year .  

Our first use r  for  t h i s  a r r a y  is  t h e  Terminal Advanced group. This  c h i p  i s  about 

170 gates, 40 p i n s ,  SSI chips.
and replaces ~ 1 0  C o s t  and space savings  are t h e  

m a j o r  reasons  for  t h i s  chip. I believe other groups wi th in  t h e  corpora t ion  w i l l  

cons ider  t h i s  tool  once we have it f u l l y  b u i l t  and proven ( i .e . ,  w i th in  t h e  next  

3 months). 


The 	200 G a t e  Array development r e p r e s e n t s  a s m a l l  investment and l o w  r i s k  t o  Plug a 
ho le  for l o w  camplexity app l i ca t ions .  Fu r the r  Bipolar gate a r r a y  development w i l l  
n o t  be a c t i v a t e d  wi thout  a thorough i n v e s t i g a t i o n  and understanding of o u t s i d e  
vendors '  plans and capabilities i n  those  ueas  (i.e., F u j i t s u ' s  a r r a y s  and t h e  
l i k e  w i l l  be looked i n t o ) .  



200 GATE ARRAY -2- RES 

F i n a l l y ,  Microproducts also r e c e n t l y  made a commitment t o  provide  l a t e r  i n  t h i s  
f iscal  y e a r  t h e  e x i s t i n g  C m e t  c h i p  wi th  s tandard  packages,  +SV only with g h o s t  
a l l ,  i f  n o t  a l l ,  of t h e  f u n c t i o n a l i t y  of t h e  chip.  Some degradat idn i n  t h e  speci-
f i c a t i o n s  w i l l  be determined by this new p r o j e c t .  

w r  



+---------------+ I D B O 178 

l d l g i t a l l  I n t e r o f f i c e  m e m o r a n d u m  
+---------------+ &-s. 
S u b j e c t :  Low Power B i p o l a r  Gate Ar ray  

4 Bob Ar Jim Cudmore, Date: J u l y  28, 1978 
Bill Demmer, Bill Green,  From: Gordon BellC f l  =lan Kotok Dept: OOD 

Loc.: ML12-1 Ext.: 2236 

follow up 8/11/78 

The Japanese  d i d  what seems l i k e  a n  i n c r e d i b l y  c l e v e r  thing i n  
d e v e l o p i n g  a low power gate a r r a y .  They s i m p l y  use o n l y  a f r a c t i o n  of 
t h e i r  regular large gate  a r r a y  t h a t  h a s  a beat s i n k .  This means o n l y  
one  p a r t ,  one  d e s i g n  system e tc .  Can we l e a r n  from them? ( L e t ' s  n o t  
d e v e l o p  t h e  smaller b i p o l a r  gate a r r a y  -- have everyone u s e  t h e  
c u r r e n t  one.) 

Can t h e  ECL a r r a y  be used i n  a similar way? 

F u j l t s u  h a s  b i p o l a r  a r r a y s .  Can we u s e  them? They a l s o  have 8 n s  
RAMS. 

U 

* . . C  

L 



S u b j e c t :  AUSTRALIA -- Clocks on 11's 

To: Dick Clayton ,  Bill Demmer, 
B i l l  Johnson, Jim Marshall, 

Date: 
From: 

78 AUC 14 
Gordon Bell 

L a r r y  P a r t n e r ,  Wayne Rosing Dept: 
Loc.: 

OOD 
ML12-1 Ekt.: 2236 

I got a n o t h e r  i n p u t  for  good clocks t h a t  r u n  f o r e v e r  and c a n ' t  be tampered 
w i t h  because t h e y  e n a b l e  software to  be ren ted!  I n  t h i s  way s o f t w a r e  d e s t r o y s  
i t se l f  a t  t h e  r i g h t  time. Monash U n i v e r s i t y  h a s  a p p a r e n t l y  b u i l t  such  a 
d e v i c e .  

A customer would also l i k e  a good clock which g i v e s  c o n s i s t e n t  measures of cpu 
u s e  v e r s u s  e lapsed  time so t h a t  c o n s t a n t  bills r e s u l t ,  



SHF79/3 9 

S u b j e c t :  F u j i t s u ' s  M-200 

J T o :  Gordon  B e l l  	 D a t e :  1 4  A u g u s t  7 8  
From: Sam F u l l e r -  

cc:  	 A l a n  Kotok  Dept: VAX/PDP-11 S y s . 

Dave R o d g e r s  Arch .  

B i l l  S t r e c k e r  LOC.  : TW/A08 

P e t e r  v a n  R o e k e n s  E x t . :  247-2131 


I ' v e  r e a d  y o u r  n o t e  o n  t h e  M-200 and  be low I h a v e  t r i e d  

t o  d r a w  a c o m p a r a b l e  d i a g r a m  f o r  t h e  a p p r o a c h  b e i n g  

t a k e n  o n  t h e  1 1 / 7 4  a n d  t h e  m u l t i p r o c e s s o r  1 1 / 7 8 0 .  I t  

seems t o  m e  t h a t  i f  a n y t h i n g ,  t h e  DEC s t r u c t u r e  h a s  t h e  

p o t e n t i a l  o f  h a v i n g  a n  e v e n  h i g h e r  h a r d w a r e  r e l i a b i l i t y  

t h a n  t h e  F u j i t s u  m a c h i n e .  


MP MP MP MP 
i I I 	 1 

K (MP) K CMP) K (Mp) K ( M P )  

i l l  1 1 1  I (  I 


I 	 1 

I 

,r , 

I I I -0.i 

Pc K ( u b a )K (mba) P c  K ( u b a )  K(mba)  P c  K(uba)  K(mba)  
.L J. 	 4 3/ CL .L 

The p l a c e  w h e r e  t h e  F u j i t s u  c o n f i g u r a t i o n  may b e a t  t h e  

DEC c o n f i g u r a t i o n  i s  i n  i n t r i n s i c  p e r f o r m a n c e .  A s  you 

d e s c r i b e  i t ,  F u j i t s u  d o e s  n o t  h a v e  t o  e x p l i c i t l y  t u r n  

o f f  c a c h i n g  o n  p a g e s  t h a t  m i g h t  p o t e n t i a l l y  b e  s h a r e d  

b e t w e e n  p r o c e s s o r s .  D E C  c o u l d  u s e  t h i s  s t r a t e g y  i f  w e  

were w i l l i n g  t o  d e s i g n  t h e  m u l t i p o r t  memory c o n t r o l l e r s  

t o  b r o a d c a s t  a l l  w r i t e s  o v e r  t h e  b u s e s  - t h o u g h 

F u j i t s u ' s  s cheme  w i t h  s e v e r a l  p o r t s  i n t o  a l l  t h e  P c ' s  

l o o k s  l i k e  i t  w i l l  s t i l l  g i v e  h i g h e r  p e f o r m a n c e .  




s u b j e c t :  FuJitsu'3 M-200. (Conpa t ib l e  with 370) 

To: OOD, Sam F u l l e r ,  Date: J u l y  28, 1978 
Alan Kotok, Dave Rodgers, From: Gordon Bell 
B i l l  S t r e c k e r ,  Pete vanRoeken3 Dept: OOD 

LOC.: ML12-1 E X t . :  2236 

I've j u s t  seen  what I t h i n k  is a decen t  370. It's supposed to be t h e  
h ighes t  performance one  (1.3-1.5) x 3033 as  a s i n g l e  processor .  The 
b e a u t i f u l  p a r t  is how t hey  do 2-4 processors .  Two memory c o n t r o l l e r s  
a r b i t r a t e  r e q u e s t s  on two s e p a r a t e  buses for t h e  16 Mbytes i n  t h e  
memory modules. Tine memory c o n t r o l l e r s  mul t ip l ex  r e q u e s t s  from 4 
processo r s  and 4 m u l t i p l e x o r s  from the  I/O channel  groups as follows: 

T.-K( s y s t e m )-K (Mp) X(Mp)----K(system)-T.console 

I 

Pio.,. Pio.. , 
. I I 

A f a i l u r e  anywhere can  be tolerated. The K(t4p)'s have separate power. 
T.console  communicates to a l l  modules. Pc has a cache (write through) 
and each K(Mp) broadcasts writes t o  all Pc's on a phys ica l  memory 
bas i s .  They ' re  af ter  r e l i a b i l i t y  and incremented upgrade ( s i n c e  t h e i r  
cus tomers  buy and want more c a p a b i l i t y ) .  They're also going a f t e r  t h e  
performance t i t l e !  The O/S m o d i f i c a t i o n  was vel"y hard ,  due to the 
s t r u c t u r e  of IBM's system. 







Our aeat mate, 
Anthony GBber, Director of Ec. Policy, Bupeau of East Asian Affairs 
(State Oept.) -- 202-632-9690 l l l icited 8 ~ l eargument r e ,  (He
opened.) We exchanged business a r d 8  (I'm practicing for Japan) as 
l t t 8  the only tiate I've earrfed cards, (This, emording t o  
Relschautr, is the thing t o  do, )  A t  any rate, Ma concern is nlmplp 
that Americans are too law to cmpete. A l a 0  it's too hard for u8 t o  
go after their mall mrketa, Him is =re fundamental: Japan's
growth versus return on investment; the availability of capital; 
Japan's trade barriers and languagdaultural barriers; and the way the 
Japaneae focus on winning In trade -- a l l  8ewe to  scare the h e l l  out 
of me. Throw in our waste, vis a via energy, too, T also attribute 
our regard for science over engineering and engine r i  over 
manufacture aa key. The faot that we na longer && recorders 
(esp. videotape) build radios, t v ,  high quality camera8 (we only b u i l t  
a feu - b d a k  351, mall cam, ia caule for oonoern. 

July tstb 
Here we l i e ,  watahing the news (In English) after a day of running
around l i k e  mad. Our host, Yu Hata, ploksd u8 up at  9 ,  took u8 t o  the 
DSC office, gave ua a one hour briefing on computera I n  Japan (a brief 
history) and then I gave a t w o  hour nemlnar on the DEC Products and 
Bnginecrlng organization. There was an hour of questions on 
everything from 50 hertz 100 volt power t o  multiprocessors. It's 
dear we have inadequate planning of products for t h i s  market. 
Engineering make8 its plana clear. Uhots got the responaibility? 
(GIA-Jantten, CSS-Hol.~/Elartln/Yatanabe???, the product here VTtOO -
Halio, or DEC J8pan or soae 21 PA,) for aharaoter met87 -1 Thfs is a 
meas! For starters, I say G I A  had better drive thla lasue! Ye w e n t  
t o  a nearby hotel and had to have an internatfonal style lunoh (versus 
Japanese) becauae the Japanese part waa fu l l .  

Ye left at 1 for a ride t o  Kelo University ( M U  aff i l iate)  where X 
gave a talk am mlnfooaputer architeature whioh prmpted lot8 of 
queations. Ue left a t  5 after lntsraotlm and view of their 
preddnate lp  batah 1106. Professor Toroko is an assistant professor 
In hardware. We were shown around by Profeswr Mor1 Dol; they would 
very much like to  vfsit DE. There was interest In architecture, as 
they w a n t e d  to  bui ld  a large multiproaessor. Funding is tight as 
theylre a privste university with no NSF, ARPA or real industrial 
support. Tha maln professor, -, wasntt there. 

Toroko gave me mme papers which Ilm asndlng internally and Pol gave 
me a paper on the Fortran they built for t h e  1108 patterned after 
Uaterloo'a WATPIV. (In the return, Hata finished hi8  leaaon V I 8  a vfa 
the 3rQ pair of groups (Fujltsu - Hltrrahl who lake 370 cmpatible), 



(NEC - Toshika who're looking f o r  a mini i n  Honeywell and used t o  be 
w i t h  GE) and (Mi tsubish i  - Oki ) .  Univac (Nippon) i s  a dominant 
s u p p l i e r  somehow, based on Mi t su i ' s  ear l ier  impetus! (Sept .  76 
Datamation exp la ins  t h i s  qu icker  and be t te r . )  

We were dropped o f f  a t  t h e  Okura, I wandered around checking out  t h e  
ba ths ,  water etc. and f i n a l l y  se t t led  on a s w i m  indoors  wi th  Sauna. 
This  l e t  me shed a h o g r a m  quick p l u s  earn  d inner .  We went t o  a 
nearby r e s t a u r a n t  Hata recommended and got  a reasonable  meal f o r  only 
$30 each. It was q u i t e  good, no t  great and we muddled through as I 
almost drank the  tempura sauce versus  wait f o r  food t o  d i p  it i n .  We 
re tu rned  about 8:30 and I called Don Frost about our v i s i t  tomorrow t o  
NEC. I ' m  se t  t o  see t h e  Direc tor  p lus  t h e  t e c h n i c a l  management. 
Since I have a s t r a t e g y  t o  get a l a r g e  share of  t h e  market,  I wanted 
t o  check it o u t .  Don sa id  I,  o b j e c t i v e  t echnoc ra t ,  should t r y  it o u t  
w i t h  them! Basically t h e  theme is: Buy any o r  a l l  of DEC 
hardware/software; use it as a s tandard  ( j u s t  as Fuj i t su-Hi tachi  do 
w i t h  t he  370); s e l l  i n  a n y / a l l  Japanese/world markets and bu i ld  a huge
11-based computer business!  The Minis t ry  of Trade/Industry (MITI)  who 
c o n t r o l s  a l l  should abso lu te ly  love  it. The only  t r i c k  is t o  g e t  them 
t o  invent  t h e  idea! 

J u l y  16th - NEC 

We had enjoyable  t a l k s / v i s i t s  t o  NEC. The main purpose was t o  a s su re  
them we'd support  them i n  the i r  e f f o r t  w i t h  t h e  d i s t r i b u t e d  system f o r  
t h e  IRS ( N T A A )  us ing  our machines (DECnet, 11/70, IAS). This was 
needed because they  may view us as a source of  technology (DECnet, 
minicomputers, i n t e r a c t i v e  systems) .  Actual ly ,  t echno log ica l ly  
t h e y ' r e  q u i t e  advanced, but  probably i n  t h e  wrong d i r e c t i o n  as t h e i r  
machines are ECL-based; t h e  high ends are a takeoff  of  t h e  Honeywell 
ceramic modules. They've a f f i l i a t e d  w i t h  Honeywell f o r  10 y e a r s ,  and 
next  year  t he  a f f i l i a t i o n  w i l l  be reviewed again.  (Honeywell doesn ' t  
o f f e r  them anyth ing . )  The hi-end is 635 based, t h e  mid is on some 
ear l ier  (2000?) and t h e  low is  on t h e i r  earl ier machines. Thei r  
o f f i c e  machines (100-series) are based on t h e i r  earlier machines. 
T h e i r  office machines (100-ser ies )  are based on t h e i r  vers ion  of t h e  
8080--note i t 's  an upward-compatible (one-way) vers ion!  Thei r  
f a c t o r i e s  (computer and TV) were immaculate. People seem t o  move 
around faster than i n  o u r s  w i t h  more t o  do. The des igns  and q u a l i t y  
o f  workmanship were q u i t e  b e a u t i f u l .  They commented on our r e p u t a t i o n  
f o r  q u a l i t y  and r e l i a b i l i t y  -- which I t h i n k  we have ... but  we have 
t o  get these bet ter .  It 's the  one s u r e  way t o  & i n  Japan. They 
l i k e  q u a l i t y / r e l i a b i l i t y ;  probably our  o t h e r  customers do t o o ) .  I 
hadn ' t  v i s i t e d  a TV f a c t o r y ;  i t ' s  l i k e  I expected. They make 1500/day
- 300K/year. They have t o  make subassemblies because of  US import 
quotas .  Thei r  5 Japanese compet i tors  for US market now have US 
f a c t o r i e s ,  which means t h e  i s s u e  o f  Japanese products  (TV) is s o l e l y  a 
c a p i t a l ,  manufacturing and des ign  i s s u e  -- not  high l abor ,  for 
example. Again, I remember buying and g iv ing  away a large Zeni th  
p o r t a b l e  c o l o r  and r ep lac ing  it wi th  a Sony Color! (The Zenith 
rep laced  an o ld  GE B/W which was never p a r t i c u l a r l y  good.) So i n  
essence ,  I b e l i e v e  our a b i l i t y  t o  compete w i t h  t he  Japanese is: 
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1. 	 A product design:  q u a l i t y / f u n c t i o n a l i t y  ( they  adore-esapw

gadgets j u s t  l i k e  w e  d o ) / r e l i a b i l i t y .  """7 

2. 	 A b i l i t y  t o  manufacture it cheaply (and i n  volume). 

A s  long as we don ' t  f o r g e t  t h i s ,  we have a market; when we do f o r g e t ,  
w e ' l l  be a d i s t r i b u t o r ,  j u s t  l i k e  GE and Zenith! ( I n c i d e n t a l l y ,  
recal l  t h a t  as engineers  we f e l t  s o r r y  f o r  t h e  100 TV engineer  on 
Zeni th ' s  research group...why d i d n ' t  they  design better products? Why 
not  a tape recorder?  No American company produces a VTR ( y e t  it was a 
US inven t ion ) .  T h i s  gets  back t o  emphasis of  r e sea rch  ( sc i ence )  vs  
engineer ing  v s  manufacturing. I hope we're doing the  r i g h t  t h i n g  by 
pushing more on engineer ing  and -- manufacturing ( t o  a lesser degree) 
versus  research a t  DEC. 

I n  t he  a f te rnoon I met wi th  a number of t h e i r  people from c e n t r a l  
research. They're largely American t r a i n e d  where the  c o s t  is  lower 
and t r a i n i n g  is supported by US government. One was t r a i n e d  on MIT 
y l t i c s .  We had no t r o u b l e  i n  communicating! My ear l ier  f r u s t r a t i o n  
chat they wouldn't t a l k  wasn't  t r u e  -- I d i d  have t o  c o n t r o l  t h e  flow. 
Otherwise they 'd  c l ean  me ou t  of  information!  The a f f i l i a t i o n  w i t h  
CMU t u r n s  out  t o  be good, cause I can merely quote  work there and s t a y  
out  o f  DEC's  work. The c e n t r a l  (non-product specif ic)  R&D is  100 
people versus  50 f o r  us . . .or  t h e y  have 4 x t he  R&D per  NOR s i n c e  they  
have roughly 750M i n  sales! They're bu i ld ing  a very high speed Cobol 
engine,  mul t iprocessors  (just as we're f a sc ina ted  by them f o r  -/ 

product ion r easons ) ,  and doing a mass s t o r e  subsystem. It's hard t o  
compare us  cause they ' r e  more i n t o  batch.  They b u i l d  bigger  machines 
but  t h e y ' l l  soon l e a r n  as they b u i l d  Honeywell's Level 6 Mini under 
l i c e n s e .  I sense  they  have a f a i r l y  muddy s t r a t e g y ,  bu i ld ing  
product-by-product as ideas seem t o  be good. (With our  h i  end 
V A X / 1 0 / 2 0  machine, I t h i n k  w i l l  be a long way t o  having a clearer 
product s t r a t e g y  -- al though w e ' l l  have more products!)  The person
from R&D was amazed a t  VAX, and what it had, what it cos t . .  .he said 
a l l  	t hose  ideas came from l a r g e  machines. Surpr i se!  I s a i d  t h i s  i n  a 
paper i n  1971 on minis! 

Speaking of  ideas. The Japanese (and we) have about t h e  same regard 
f o r  ideas...t h e y ' r e  u s e l e s s  u n t i l  app l i ed .  Once app l i ed ,  fa i r  game t o  
be modified,  t aken ,  etc.  Within t he  l i m i t s  of t h e  law and mora l i ty  
(e.g. p a t e n t s ) .  It t h i n k  we need t o  s t a t e  as a po l i cy  t h a t  w e  do want 
pa t en t  p r o t e c t i o n  on ideas whenever possible and t h a t  w e ' l l  take ideas 
from any source sub jec t  t o  mora l / lega l  c o n s t r a i n t s !  Here's what 
s t r u c k  me: 

1. 	 The semi automatic  wir ing machine t h a t  Stocky designed wasn't  
pa ten ted .  We gave it away t o  be manufactured l o c a l l y .  It was 
manufactured here as a CODV by a Japanese firm. ( I  suspec t
they 've  improved it and maybe we should look i n t o  purchasing them 
here. 



DIARY CONTD: Tuesday  and NEC 

2. 	 T h e i r  l o w  c o s t  T e l e p r i n t e r  was a d a p t e d  from E x t e l .  

3. 	 T h e i r  h i g h  s p e e d  l a s e r  p r i n t e r  was m a i n l y  IBM b a s e d  
u s i n g  some Honeywell  i d e a s .  

4 .  	 The CML l o g i c  o n  c e r a m i c  modu les  came from Honeywell  -
a l t h o u g h  t h e y  made them m a n u f a c t u r a b l e .  

5. 	 They u s e  Gardner-Denver  w i r e w r a p  mach ines  and U n i v e r s a l  
i n ser t e r s . 

6. 	 M a n u f a c t u r i n g  t o o l s  seem t o  b e  a d a p t e d  from Macroda ta ,  
U n i v e r s a l ,  T e r a d y n e  ( t h e  wi rewrap /backp lane  t e s t e r )  . 

7. 	 T h e i r  p r i n t e r  came f rom Versetec,  though  i n  a d i f f e r e n t  
package!  

8. 	 T h e i r  Fax m a c h i n e s  p r o b a b l y  h a v e  s i m i l a r  o r i g i n s !  

9. 	 T h e i r  new S p i n w r i t e r  i s  a n  a d a p t a t i o n  o f  I n t e r d a t a ' s  
C a r o u s e l  - I h a v e  some p r i n t o u t  s amples .  The q u a l i t y  
may n o t  be h i g h  enough f o r  word p r o c e s s i n g  u s e .  T h e y ' r e  
s t r e s s i n g  r e l i a b i l i t y ,  s p e e d  ( 5 0  c/s) and q u a l i t y !  

10. 	 C a b l e s / C o n n e c t o r s  come from t h e  U . S .  (maybe u n d e r  
l i c e n s e ) .  

11. 	 T h e r e  a r e  copies  o f  t h e  T e k t r o n i x  s c o p e s .  

i 	 On t h e  o t h e r  hand ,  a s i d e  from o u r  deve lopmen t  and d e d i c a t i o n  E 	 t o  i n t e r a c t i v e  and r e a l  t i m e  comput ing ,  many i d e a s  o f  o u r  
p r o d u c t s  came from s o m e p l a c e  o u t s i d e  (e .g .  DECtape, 3M t a p e ,  
c a s s e t t e  t a p e ,  t h e  RK05, t h e  D E C w r i t e r s ,  t h e  C R T ' s ,  t h e  c a c h e )  
v a r i o u s  CPU i m p l e m e n t a t i o n  o r g a n i s a t i o n s ,  APL, B a s i c ,  Cobol, 
F o r t r a n ,  Wirewrap,  v a r i o u s  L S I  and  Mfq. T o o l s ) .  W e  d i d  
c o n t r i b u t e  t o  computer  s t r u c t u r e s  more. I n  many ways w e  r e s e m b l e  
them. 

f 

i 



evening we bad d i n n e r  a t  a posh, c o n t i n e n t a l  S t y l e  
a n t  w i t h  Dr. Ishii and Mr. Kitamura of NEC. 1 reaffirmed 

;-	i i r  support to then to make the NTRA ( IRS)  p r o j e c t  a 
S Y C C ~ S S . . ~ W ~ ~ ~ O U ~this HITI will clobber us and our name w i l l  be 
mud. This is merely  a reaffirmation of t h e  Operat ions  Committee 
dec3slon r e q u e s t e d  by Marcus, G L A ,  and DEC-Japan. 

Lshii was r e l a t i v e l y  speechless when I l a i d  out  the proposition
that t h e y  s t a n d a r d l s e  on 21's and d.rop t h e  manufacture of the 
Honeywell Level 6 ,  This gets  them a m i n i  right now, w i t h o u t  
continued investment,  and they c a n  backward i n t e g r a t e  a s  t h e y  see 
f i t .  T h i s  theme far the G f A  nationalistic companies Is t h e  r i g h t  
way to approach the market p lace ,  Somehow, we have to convince 
them t h a t  we're sincere and believe it to be t h e  way t~ g e t  i n t o  
computers This " s a l e s  approach" I s n ' t  w i d e l y  understaodJused 
We need t o  formal ise  it. Japan would be the i d e a l  place to 
s t a r t .  

fn t h e  a f t e r n o o n  we went t o  t h e  UEC computer factory and I t a l k e d  
with a number of very  b r i g h t  people from their central  research 
l a b .  F o r t u n a t e l y  they d o n ' t  understand m i n i s  .... or they  put on 
a good a c t  {they had xerox cop ies  of uur VAX documents).
Research has 100 people for  a company h a l f  Q U ~s i z e  ( 4  x the 
e f f o r t )  We saw a TV factory complete with multi-height rack 
burn-in (which we s h o u l d  use for d i s k s ) .  

Wednesday 


We v i s i t e d  the c e n t r a l  lab a €  F u j i t s u  a t  Kawosaki. CMr. Kurosaki 
and 	 M r .  S a t o ]  , and then went t o  Numazau near Mt. Fuji where t h e  
computers w e r e  b u i l t .  F u j i t s u  is t h e  most computer oriented of 
a l l  	the companies because t h e i r  f o u n d e r ,  ?, who d i e d  a f e w  years 
ago 	built one o f  the f i r s t  r e l a y  computers. They ran the relay
maehine f o r  me a t  Numazau while it c a l c u l a t e d  several common 
f u n c t i o n s .  They're n o t  e s p e c i a l l y  p r o f i t a b l e ,  b u t  they make 
beautiful computers and have t h e  necessary technology. Me saw 
their n e w l y  announced M200 ( 1 , 3  - 1 . 5  x 30335 and multiprocessor
using a d u a l  cross-paint  for reliability. It appears superior t o  
both bmdahl V7 and I B R  ( n e i t h e r  of w h i c h  believe in 
m u l t i p r o c e s s o r s  (see t h e  memo] . 



L1 ~ ~ andt Ia c o u l d  h a v e  e a s i l y  had an  a rgument  on  t h e  
r e l a t i o n s h i p  between Amdahl and F u j i t s u .  My v i e w  is  s i m p l e :  a t  
I B M ,  Amdahl had d e v e l o p e d  a s i g n i f i c a n t  s e t  o f  i d e a s  on  how t o  
b u i l d  36O's/37O9s. H e  l e f t  t h e r e ,  f u r t h e r  enhanced t h e  i d e a s  i n  
t h e  c i r c u i t s ,  d e s i g n  a i d s ,  p a c k a g i n i n g ,  s m a l l  components  a s s e m b l y  
And t e s t i n g  a r e a s .  H e  g o t  i n t o  f i n a n c i n g  t r o u b l e  and F u j i t s u
b o u g h t  . a  s i g n i f i c a n t  amount  i n  r e t u r n  f o r  t h e  t e c h n o l o g y ,  
F u j i t s u  p u t  u p  t h e  c a p i t a l  f o r  t h e  f a c t o r y  and  made t h e  a s s e m b l y  
l i n e  work - no t r i v i a l  f e a t  b e c a u s e  there ' s  'so s u c h  s m a l l  
a s s e m b l y  work. F u j i t s u ' s  f i r s t  machine  was n o t  b e t t e r  t h a n  
Amdahl ' s  b u t  t h e y  t o o k  a l o n g e r  term v iew ( t h e y  a r e  n o t  t h a t  
p r o f i t  o r i e n t e d )  and p roduced  b e t t e r  d e s i g n  a i d s  and 
s e m i c o n d u c t o r s ,  e t c , ,  s o  t h a t  t h e i r  c u r c u i t  M200 w i l l  p r o b a b l y
b e a t  A n d a h l ' s  V7. The workmanship and d e t a i l e d  e n g i n e e r i n g  is 
r e a l l y  f a n t a s t i c .  They h a v e  a v e r y  good m a s t e r - s l i c e  ( g a t e
a r r a y s )  and f a s t  ( 8  n s e c )  RAMS. i n  t h e  t e r m i n a l  w o r k ,  t h e y  have  
a n  a n e c h o i c  chamber t o  g e t  n o i s e  l e v e l  down. They h a v e  some 
c o l o u r  C R T ' S ,  and a f l o p p y  based i n t e l l i g e n t  t e r m i n a l  and a r e  
work ing  o n  h i g h  l e v e l  f o r m s  l a n g u a g e s  t o  m a k e  them e a s i e r  t o  u s e .  
Of c o u r s e ,  t h e i r  d i s k s  a r e  r e v e r s e  e n g i n e e r e d  c o p i e s  dlE I B M ' s .  

O v e r a l l ,  F u j i t s u  seems t h e  most f r i g h t e n i n g  b e c a u s e  o f  t h e i r  
d e c i a t i o n  t o  q u a l i t y ,  and winn ing .  They have  t h e  s t r o n g e s t
e n g i n e e r i n g  and so f a r  h a v e n ' t  been  i n t e r e s t e d  i n  m i n i ' s  ( P A N A  
FACOM is t h e i r  b r a n d  - a j o i n t  v e n t u r e  o f  PANASONIC ( M i t s u b i s h i )  
a n d  F u j i t s u )  . A l s o ,  g i v e n  t h e i r  d i s i n t e r e s t  i n  p r o f i t ,  t h e y ' l l  
be d o u b l y  h a r d  t o  b e a t .  

P r o b a b l y  more i m p o r t a n t l y ,  Amdahl u n d e r s t a n d s  IBM m e n t a l i t y  and  
how t h e y  s t r a t e g i s e .  T h i s  c l e a r y  i n f l u e n c e s  F u j i t s u  and MITI .  
:n f a c t ,  I b e l i e v e  Amdahl i n f l u e n c e d  MITI a t  l e a s t  i n d i r e c t l y  t o  

b u i l d  t h e  p l u g  c o m p a t i b l e  s y s t e m s !  

I n  v i s i t i n g  t h e  F u j i t s u  f a c t o r y  w e  saw o n e  of  t h e  f l o o r s  o f  t h e  
f a c t o r y  was d e v o t e d  t o  programming and t h e y  had s e t  up someth ing  
t h a t  was v e r y  much l i k e  a n  a s s e m b l y  l i n e  f o r  programmers.  I 
w o u l d  l o v e  t o  have  o u r  programmers  l o o k  a t  t h i s  k i n d  o f  
e n v i r o n m e n t  b e c a u s e ,  i n  e f f e c t ,  t h e r e  was r e a l l y  a sea  o f  
programmers and  p r o b a b l y  t h e  m o s t  i m p r e s s i v e  p a r t  was t h a t  t h e y  
h a d  a g r e a t  number o f  l i n e  p r i n t e r s  a l l  backed up t o  a conveyor  
and a s  each l i n e  p r i n t e r  f i n i s h e d  i t s  o u t p u t ,  i t  was c u t  and 
s t a c k e d .  I t  was c u t  i n t o  t h e  a p p r o p r i a t e  ' p i l e ,  t h e  p i l e  was p u t  
on t h e  conveyor  and t h e  c o n v e y o r  r a n  i t  o f f  and t h e  whole t h i n g  
a p p e a r e d  on a c a r o u s e l  s o  t h a t  i n  f a c t  a l l  t h e  programming
l i s t i n g s  were d e l i v e r e d  s t a c k e d  a u t o m a t i c a l l y .  Of c o u r s e ,  t h e r e  
were no i n d i v i d u a l  c a r o u s e l s  o r  o f f i c e s  f o r  t h e  programmers,  o n l y  
a s e a  o f  d e s k s .  



u e S ~t h e  o t h e r  t h i n g  t h a t  was i m p r e s s i v e  a b o u t  t h e  F i j i t s u  
t o r y  mean t  t h a t  i t  was good f o r  making s m a l l  a s s e m b l i e s  was 

the  v e r y  c l e a n  a t m o s p h e r e .  The cus tom o r  removing s h o e s  i s  v e r y
h e l p f u l ;  t h i s  i s  d o n e  o n  e n t r y  t o  computer  rooms, t e m p l e s  and t e a  
- 0 o m s .  I t  was t h e  c l e a n e s t  o f  a l l  t h e  computer  companies  t h a t  w e  
saw. T h i s  r e a l l y  p a y s  o f f  when d e a l i n g  w i t h  t h e  l a r g e  number o f  
c o n t a c t s  and  w i t h  t h e  smal l  c o a x i a l  c a b l e  and t h e  way t h e  m u l t i  
t e r m i n a l  i n t e g r a t e d  c i r c u i t s  a r e  s o r t e d  a t t h a t  p o i n t  under  t h e  
b o a r d .  The F u j i t s u  M190 and M200 c o m p u t e r s  a l s o  used c o l o u r  
C R T w s  f o r  c o n t r o l l i n g  t h e  c o m p u t e r s  and i n  o r d e r  t o  u n d e r s t a n d  
w h a t  i s  g o i n g  on  K I V I A T  g r a p h s  a r e  d i s p l a y e d  on t h e  c o n s o l e s  s o  
t h a t  o n e  c a n  g e t  an  i d e a  of wha t " s  happen ing  t o  t h e  v a r i o u s  
r e s o u r c e s .  K I V I A T  g r a p h s  a r e  used  i n  r e a l  t i m e  d i s p l a y  i n  t h e  
F u j i t s u  c o m p u t e r s  i n  o r d e r  t h a t  t h e  o p e r a t o r s  c a n  c o n t r o l  t h e  
u t i l i s a t i o n  o f  r e s o u r c e s .  

THURSDAY 

W e  v i s i t e d  D r .  N i s h i n o  and D r .  Mori o f  t h e  E l e c t r o  T e c h n i c a l  Lab 
which  is r u n  by M I T I .  T h i s  i s  a C e n t r a l  R e s e a r c h  g r o u p  
r e s p o n s i b l e  f o r  compute r  r e s e a r c h ,  t h e  n e a r e s t  e q u i v a l e n t  o f  
ARPA. The l a b  i n  a s e n s e  l o o k e d  l i k e  many Government Labs a 
s e r i e s  of  d u s t y  o l d  equ ipmen t  w i t h  e x p e r i m e n t s  which c a n  be p u t  
i n t o  s e r v i c e  f o r  v i s i t i n g  d i g n i t a r i e s ,  some good and some bad 
work and  a bunch o f  r e a s o n a b l y  i n t e n s e  P H D w s .  They a s k e d  a l l  
k i n d s  o f  q u e s t i o n s  a t  t h e  s e m i n a r .  I g a v e  a t a l k  on t h e  VAX 
d e s i g n  and  i t  i l l i c i t e d  a number o f  i n t e r e s t i n g  q u e s t i o n s .  

i e y w r e  d o i n g  a l a r g e  number of  computer  s t r u c t u r e s  r e l a t e d  work, 
s e v e r a l  p r o j e c t s  o n  m u l t i  p r o c e s s o r s  and  on  m i c r o  programming an$ 
v a r i o u s  t h i n g s  o n  l a n g u a g e  t r a n s l a t i o n .  On D r .  N i s h i n o " s  d e s k  
w a s  a w e l l  worn c o p y  o f  t h e  Quantam S c i e n c e s  f o r e c a s t  o n  o f f i c e  
a u t o m a t i o n ,  and I a s k e d  t o  see s t u f f  on  WQkd P r o c e s s i n g  b u t  t h e  
s t u f f  I s a w  was n o t  p a r t i c u l a r l y  u s e f u l  o r  i m p r e s s i v e .  

The ETL d o e s  h a v e  o n e  i n t e r e s t i n g  v i r t u e  i n  t h a t  i t  d o e s  v e r y  
l i t t l e  h a r d w a r e  b u i l d i n g  and i n  f a c t  i t s  main f u n c t i o n  is t o  fund  
v a r i o u s  i n d u s t r y  g r o u p s  t o  d o  d e s i g n  so t h a t  h a d  a lot of  t h e  
J a p a n e s e  m i n i  c o m p u t e r s .  Anyway t h e  o n e  t h a t  i s  t h e  e q u i v a l e n t  
t o  t h e  DG m i n i  l o o k e d  e x a c t l y  l i k e  t h e  DG framework e x c e p t  t h e  
workmanship  o n  t h e  c o n s o l e  was much b e t t e r  t h a n  Data  G e n e r a l ' s .  



ent t o  t h e  Tokyo H i l t o n  and f o r t u n a t e l y  had Tempura w h i c h  i s  
of b a t t e r  f r i e d  f i s h ,  s h r i m p ,  v e g e t a b l e s  which is p r o b a b l y

he e a s i e s t  t h i n g  f o r  W e s t e r n e r s  t o  a c c e p t  and d i g e s t .  ~t was 
a b o u t  o u r  s e c o n d  J a p a n e s e  meal  b e c a u s e  a l l  t h e  o t h e r  m e a l s  were 
l i v e n  t o  u s  a s suming  t h a t  w e  c o u l d  n o t  e a t  J a p a n e s e  food and we 
nad s a n d w i c h e s  ( w i t h  b r e a d  c r u s t s  remove and d e l i c a t e l y  made and 
p r e s e n t e d )  a t  t h e  v a r i o u s  compan ies  and  had c o n t i n e n t a l  food when 
w e  went  o u t  ( e s p e c i a l l y  t h e  e l e g a n t  NCC mea l -wh ich  was r e a l l y  
h e a v i l y  i n f l u e n c e d  by F r e n c h  c o o k i n g ) .  

I n  t h e  a f t e r n o o n  w e  went  o v e r  t o  t h e  U n i v e r s i t y  of Tokyo where I 
g a v e  a l e c t u r e  on  m i n i  computer  a r c h i t e c t u r e  i n  a v e r y  f o r m a l l y  
d e c o r a t e d  room which h e l d  a b o u t  t h i r t y .  They a p o l o g i s e d  f o r  t h e  
s m a l l  crowd because i t  was v a c a t i o n .  I was w i t h  P r o f e s s o r  Ash ida  
and  P r o f e s s o r  I n o s e ,  b o t h  o f  which had s p e n t  a g r e a t  d e a l  o f  t i m e  
a t  BTL, I n o s e  is  t h e  f a t h e r  o f  t h e  t i m e s o r t  a l g o r i t h m s  f o r  ESS 
no. 4 t i m e  d i v i s i o n  m u l t i p l e x  s w i t c h i n g  which h e  d i d  a b o u t  t w e n t y  
y e a r s  ago .  The t a l k  was supposed  t o  t a k e  o n e  and a h a l f  h o u r s  
a n d  a h a l f  hour  q u e s t i o n s  and t h e  t a l k  ended u p  t a k i n g  a b o u t  o n e  
h o u r  and t h e r e  was r o u g h l y  a b o u t  4 5  m i n u t e s  o f  q u e s t i o n s  and we 
wen t  t o  P r o f .  1 n o s e s " s  o f f i c e  and were f o r m a l l y  r e c e i v e d  and 
d i s c u s s e d  v a r i o u s  t y p e s  o f  t h i n g s .  The two P r o f s .  had  t o  l e a v e  
because t h e y  had a d i n n e r  m e e t i n g  o f  some s o r t .  

W e  were t h e n  shown a round  t h e  l a r g e  H i t a c h i  m a c h i n e s  b y  o n e  o f  
t h e  s t u d e n t s .  I t  was t h e  H i t a c h i  8800 and h e  l amen ted  t h e  f a c t  
t h a t  H i t a c h i  now was making IBM c o m p a t i b l e  c o m p u t e r s  which he 
c o n s i d e r e d  i n f e r i o r  t o  t h e  o n e s  t h e y  had c u r r e n t l y  made. T h e i r  
o t h e r  l i n e  is a l m o s t  IBM c o m p a t i b l e  d e r i v e d  from t h e  Spectre 70 
* * n i t  b u t  h a s  s p e c i a l  s u p e r v i s o r y  c a l l  i n s t r u c t i o n s  which makes 

. i e m  imcompa t ib l e .  W e  l o o k e d  a round  t h e  computer  which is r e a l l y  
a m o n s t r o u s  machine  b e c a u s e  i t  was made o u t  o f  MECL 10K, I 
b e l i e v e ,  b u t  t h e  mach ine  was w a t e r  c o o l e d  and s i n c e  t o  g e t  t h e  
power on  i t  was i n c r e d i b l y  l a r g e ,  l i k e  8MBYTE o f  c o r e  memory and 
t h i s  was v e r y  l a r g e .  T h e r e  was a f o u r  p r o c e s s o r  s y s t e m ,  t h r e e  
f a s t  processors and a s l o w e r  p r o c e s s o r ,  'The l o a d  was n o t  v e r y  
h e a v y  and  w e  w e n t  o v e r  t o  l o o k  a t  t h e  s y s t e m  r e s o u r c e s  and  I r a n  
a B A S I C  and a FORTRAN programme, The BASIC programme, n u l l  
programme r e a l l y  bombed o u t  so I h a v e  a f e e l i n g  t h e  N u l l  
programme t o o k  a good d e a l  of  t i m e  showing t h a t  t h e y  had some 
k i n d  o f  i n t e r p r e t i v e  c o m p i l e r .  The FORTRAN produced  good q u a l i t y  
c o d e  and r a n  v e r y  r a p i d l y .  

W e  l e f t  t h e r e  a b o u t  6.00 p.m. a n d  f i n a l l y  ended  u p  h a v i n g  d i n n e r  
w i t h  Yu H a t a ,  h i s  w i f e  and Don F r o s t  a t  h i s  a p a r t m e n t .  S p e n t  a 
t h o r o u g h l y  e n j o y a b l e  e v e n i n g  l o o k i n g  a t  h i s  a i r p l a n e s .  Because h e  
is a n  a v i d  p h o t o g r a p h e r .  H e  g o t  i n t o  b u i l d i n g  model a i r p l a n e s  
f o r  a e r i a l  r e c o n n a i s s a n c e  p h o t o s ,  H e  a l s o  b u i l t  some 
h e l i c o p t e r s .  A l l  o f  t h i s  was i n d e e d  i n c r e d i b l y  i m p r e s s i v e  and 
t h e r e  a i r p l a n e s  a r e  v e r y  d e t a i l e d  and  t a k e  someth ing  i n  t h e  a r e a  
o f  s i x  mon ths  t o  o n e  y e a r  t o  b u i l d .  



up e a r l y  a t  t h e  h o t e l  and checked o u t  and  went t o  
c o r p o r a t i o n  C e n t r a l  R e s e a r c h  Lab. where w e  were g i v e n  a 

ef i n t r o d u c t i o n  t o  what  Sony i s  working  on b u t  o n  t h e  o t h e r  
d I w a s  a b l e  t o  g e t  no i n f o r m a t i o n  from t h e  C e n t r a l  R e s e a r c h  . g r o u p .  I a s k e d  a b o u t  what  was g o i n g  on i n  t h e  Sys t ems  

R e s e a r c h  Group and t h e  o n l y  t h i n g  wesaw was a Sony T V  t u b e  which 
I h a v e  t h e  s p e c i f i c a t i o n s  o n  t h a t  was' used f-or G r a p h i c s .  

They a l s o  d e m o n s t r a t e d  w i t h  c h a r a c t e r s  b u t  t h e  i n t e r l a c e  problem 
c r e a t e d  i n c r e d i b l e  f l i c k e r s .  I a s k e d  a b o u t  buying  m o n i t o r s  b u t  
t h e y  s a i d  I would have  to  see Mr. Iwama, Having g o t  no 
i n f o r m a t i o n  from t h e  C e n t r a l  R e s e a r c h  Lab w e  t h a n  went  t o  t h e  
A t s u g i  p l a n t ,  Sony"s p l a n t ,  where w e  saw t h e  v i d e o  t a p e  v e c o r d e r  
b e i n g  made. I n  c o n t r a s t  t o  t h e  NEC TV p l a n t  t h e  Sony p l a n t  d i d  
n o t  d o  a n y  b u r n  i n  o f  p a r t s  b u t  i n  f a c t  used t e s t i n g  t o  e n s u r e  
t h a t  t h e  p r o d u c t  worked when t h e y  were a l l  p u t  t o g e t h e r .  

A l a r g e  number o f  t h e  p a r t s  were d o n e  o u t s i d e  t h i s  p l a n t  and s u b  
assemblies  were b r o u g h t  t o  t h e  p l a n t  f o r  f a b r i c a t i o n .  I n  f a c t  i n  
a l l  t h e  p l a n t s  t h a t  w e  saw o n l y  a b o u t  h a l f  o f  t h e  work i s  i n s i d e  
t h e  p l a n t .  The r e s t  is d o n e  b y  s u b  a s s e m p l y  o r  c o n t r a c t  l a b o u r .  
I n  t h e  f a c t o r y  o n l y  40% o f  t h e  1100 p e o p l e  i n  t h e  f a c t o r y  were 
w o r k e r s .  O f  c o u s e ,  t h i s  was r e a s o n a b l y  h i g h  c o n s i d e r i n g  t h a t  i n  
t h a t  f a c t o r y  t h a t  a b o u t  250 o u t  o f  t h e  1100  were i n  t h e  
e n g i n e e r i n g  g r o u p .  T h i s  i s  where  t h e y  made so many semis. T h e  
semi c o n d u c t o r  p a r t  used t h r e e  mic ron  c h a n n e l  w i d t h  f o r  NMOS. 
They were t h e  f i r s t  i n  J a p a n  t o  u s e  t h e  B e l l  Lab l icense o f  t h e  
t r a n s i s t o r  and  Mr. Iwama, t h e  p r e s i d e n t ,  t h e  t e c h n i c a l  p e r s o n  a t  

h e  t o p  i n s i s t e d  t h a t  a l a r g e  number o f  e n g i n e e r s  be h i r e d  t o  d o  
s e m i c o n d u c t o r s  and i n  f a c t  h e  backed  D r .  E s a k i .  Sony h a s  an  
e l e c t r o n  beam mask maker which t h e y  g o t  f rom J a p a n  E lec t r i c  
C o r p o r a t i o n  w h i c h  i s  o f  c o u r s e ,  a c o p y  o f  t h e  American e l e c t r o n  
beam m a s k  m a k e r  and w e  saw o n e  o f  t h e  AM 2900 i o n  i m p l a n t e r s .  I t  
w a s  j u s t  t h e  f o u r t h  o r  f i f t h  i n s t a l l e d  t h e r e .  They p r i d e  
t h e m s e l v e s  i n  owning a g r e a t  number o f  t h e  key  s e m i c o n d u c t o r  
p a t e n t s  and i n  f a c t  h a v e  a h i g h  v o l t a g e  10,000 v o l t  t r a n s i s t o r  
p a t e n t  which  is v e r y  k e y  t o  making a l l  s o l i d  s t a t e  TV sets. 

We l e f t  t h e  f a c t o r y  i n  t i m e  t o  h a v e  l u n c h  w i t h  Mr, Iwama, t h e  
P r e s i d e n t ,  who o f  c o u r s e  t o o k  u s  t o  a n  h o t e l  where w e  had a 
w e s t e r n  mea l  b u t  b e f o r e  t h i s ,  w e  l o o k e d  a t  t h r e e  v e r y  i n t e r e s t i n g  
v i d e o  r e c o r d e r  p r o j e c t s  a l l  o f  which  w e  h a v e  g o t  t o  be i n t e r e s t e d  
i n .  

The MAVICARD r e c o r d e r  which  I h a v e  b r i e f  i n f o  on  and a c a r o u s e l  
v e r s i o n  t h a t  a l l o w s  u p  t o  f i f t y  o t h e r  c a r d s  t o  b e  l o a d e d  
a u t o m a t i c a l l y ,  i s  a scanned  d e v i c e  and  t h e  c a r d  h o l d s  up t o  o n e  
hundred  images.  T h e r e  was a sma l l  v i d e o  d i s k  which h e l d  t e n  
s e c o n d s  o f  v i d e o  on  a f r a m e  by  f r a m e  b a s i s ,  and  c o u l d  b e  used i n  
f r e e z e  f r a m e  a p p l i c a t i o n s  and t h a t  s y s t e m  w i l l  be  i n t r o d u c e d  t h i s  
y e a r  f o r  s p o r t s  t e a c h i n g  and I a m  a s k i n g  Yu Hata  t o  g o  ahead  and 
g e t  i n f o r m a t i o n  on t h e s e  p r o d u c t s .  



r 

/' 	The t h i r d  d e v i c e  was a s m a l l  t a p e  r e c o r d e r ,  a t i n y  v i d e o  d i s k  
a b o u t  t h r e e  i n c h e s  i n  d i a m e t e r  t h a t  c a n  s t o r e  o n l y  a few f r a m e s  
o f  v i d e o .  

.+ll t h e s e  p r o d u c t s  I f i n d  e x t r e m e l y  i n t r i g u i n g  and a l l  w e  have  t o  
d o  is f i g u r e  o u t  how t o  c o u p l e  them t o  D I G I T A L  r e c o r d i n g .  Iwama 
t a l k e d  a b o u t  t h e  v a r i o u s ,  f o r m s  o f  p u l s e  code,  f o r m u l a t i o n  f o r  
a u d i o  a n d  v i d e o  and t h e y  have  g o t  t o  g e t  i n t o  i t  so t h a t  i n  f a c t ,  
w e  would a u t o m a t i c a l l y  end  up  w i t h  t a p e  and d i s k s  t h a t  w i l l  a l l o w  
us t o  u s e  t h e  v i d e o  t e c h n o l o g y  i n  c o m p u t e r s .  

They  make i t  a p o i n t  o f  t h e i r  a d v e r t i s i n g  o f  t r y i n g  t o  s t a y  away 
from a n y t h i n g  t h a t  o t h e r  p e o p l e  a r e  d o i n g .  One c a n  see  by  t h e i r  
v a r i o u s  p r o d u c t s  and  images ,  j u s t  how t h e i r  a p p r o a c h  t o  l i f e  is 
and i n  f a c t ,  t h e i r  model is " R e s e a r c h  makes t h e  day."  

A f t e r  l u n c h  w i t h  Mr. Iwama w e  t h e n  d r o v e  t o  t h e  t r a i n  s t a t i o n  
where w e  g o t  on  t h e  b u l l e t  t r a i n  f o r  Kyoto and a c t u a l l y  a r r i v e d  
i n  Osaka a t  a b o u t  7.15. W e  were m e t  b y  t h e  S o f t w a r e  s p e c i a l i s t  
and were t a k e n  t o  t h e  Osaka H o t e l  w h e r e  D e c  J a p a n ,  Osaka Branch ,  
were h a v i n g  i t s  end of t h e  y e a r  p a r t y .  T h e r e  were l i k e  75  p e o p l e
t h e r e .  Don F r o s t  g a v e  a good s p e e c h  c a l l i n g  fo r  p l e n t y  o f  
o p e n n e s s  a n d  t h e n  I f o l l o w e d  up b y  s a y i n g  how g l a d  I was t o  b e  i n  
J a p a n ,  a b o u t  how impressed  I was w i t h  t h e  J a p a n e s e ,  and o u r  need 
f o r  q u a l i t y .  

W e  f i n a l l y  g o t  back  t o  Kyoto and t h e  Tawaraya ,  a n  o l d - s t y l e  
J a p a n e s e  I n n  a t  11 o r  s o ,  and was g l a d  t o  l a y  on a m a t r e s s  t h a t  
*-'as f l a t  o n  t h e  f l o o r  and v e r y  c o m f o r t a b l e ,  a f t e r  h a v i n g  l i v e d  

30 	 s o f t  i n  Tokyo. 

SATURDAY 

W e  had b r e a k f a s t ,  J a p a n e s e  s t y l e ,  i n  ou r  room a t  a b o u t  8.30 and 
t h e n  Gen N a r u i  and M i s s .  Tomioka t h e n  came f o r  us to g o  s i g h t  
s e e i n g . 
I n  t h e  morn ing  w e  went  t o  t h e  summer d e t a c h e d  p a l a c e  o f  t h e  
Emperor Shugaku in  o u t s i d e  of Kyoto,  w h i c h  i n c l u d e d  many temples,
h o u s e s  a n d  r i c e  p a d d i e s  i n  a n  e x t r e m e l y  b e a u t i f u l  s e t t i n g .  W e  
were e x t r e m e l y  f o r t u n a t e  t o  g e t  t h e r e ,  and t h e  f a c t  t h a t  I was a 
v i s i t i n g  d i g n a t o r y ,  were a l l o w e d  t o  g o  t h e r e .  
I w a s  g l a d  t h a t  n e i t h e r  Yu Hata  or Gen N a r u i  had s e e n  t h e  p a l a c e  
so i t  was a t r e a t  f o r  a l l  o f  us. Miss Tomioko w a s  i n  a 
t r a d i t i o n a l ,  e l a b o r a t e  Kimono and k e p t  b e i n g  s t o p p e d  by U.S. 
p h o t o g r a p h e r s  a t  e a c h  s i t e .  



I 
vde t h e n  t o o k  o f f  o n  a t o u r ,  which  was a b o u t  a two mile walk i n  

r e a s o n a b l y  warm c l i m a t e ,  up  and down t h e  h i l l  i n  an  a l m o s t  
G r e e k - l i k e  s e t t i n g .  Then we l e f t  f o r  A r a s h i - T e i ,  a r e s t a u r a n t  
t h i n k  a t t a c h e d  t o  a h o t e l  t h a t  o v e r l o o k e d  t h e  Hozu R ive r  and 
t h e r e  w e  had a t y p i c a l  J a p a n e s e ,  p r o b a b l y  n i n e  c o u r s e ,  l u n c h e o n ,  
s t a r t i n g  o f f  w i t h  beer b e c a u s e  w e  were so t h i r s t y  a f t e r  t h e  w a l k .  
A f t e r  l u n c h  w e  t h e n  went  up t h e  Hozu R i v e r  and t h e n  r o d e  t h e  b o a t  
down t h e  Hozu f o r  a b o u t  1 0  miles  back .  t o  t h e - l a n d i n g  o f  t h e  
r e s t a u r a n t  . 
W e  t h e n  wen t  o f f  t o  v i s i t  t h e  Ni jo-Jo  c a s t l e  i n  t h e  c e n t r e  of 
Kyoto which was a c a s t l e  o f  t h e  Shogun b u i l t  t o  i m p r e s s  t h e  
Emperor  t o  p u t  h i m  i n  b u s i n e s s  and  n e i t h e r  of them s p e n t  t h a t  
much t i m e  i n  Kyoto b e c a u s e  t h e y  b o t h  l i v e d  i n  Tokyo. The c a s t l e  
w a s  o f  c o u r s e  e x t r e m e l y  i m p r e s s i v e  w i t h  m o a t s  a l l  made o f  wood 
and  bamboo. 

W e  came back  t o  t h e  Tawaraya and  t h e n  c l e a n e d  up a b i t  and t h e n  
went  o u t  t o  d i n n e r  a t  a v e r y  n i c e  r e s t a u r a n t .  I t  is h a r d  t o  
remember which  i s  t h e  memorable p a r t s  o f  i t ,  g i v e n  t h a t  t h e r e  
were so many courses. A f t e r  d i n n e r  w e  t h e n  went  down t h e  main  
s t r e e t  o f  Kyoto l o o k i n g  f o r  v a r i o u s  s o u v i n e e r s .  

I found  o n l y  a few t h i n g s  t h a t  c o u l d  be u s e f u l  a s  g i f t s .  I s p e n t  
m o s t  o f  my t i m e  l o o k i n g  f o r  a k n i f e ,  h a v i n g  been  i n t r i g u e d  w i t h  
t h e  p o s s i b i l i t y  o f  s l i c i n g  v e g e t a b l e s  v e r y  t h i n ,  w h i c h  is  o n e  of  
t h e  s p e c i a l i t i e s  o f  t h e  J a p a n e s e  s a l a d s .  I found  one  and g o t  a 
f e w  o t h e r  o d d s  and e n d s  a s  p r e s e n t s  and some more i d e a s  f o r  
p r e s e n t s  a n d  r e t u r n e d  t o  t h e  Hotel a b o u t  n i n e  o r  s o ,  q u i t e  r e a d y  
to konk o u t  so I c o u l d  g o  t h e  n e x t  day .  

SUNDAY 

On Sunday morning  w e  were t r y i n g  t o  s l e e p  l a t e ,  g i v e n  t h a t  w e  
were g o i n g  t o  t a k e  o f f  a t  9-30, b u t  o u r  m a i d / a t t e n d a n t  
u n f o r t u n a t e l y  d e c i d e d  t h a t  w e  s h o u l d  g e t  up a b o u t  t h e  same t i m e  
a s  t h e  d a y  b e f o r e  and w e  were o u t  by  a b o u t  8.30. M e t  Gen and 
M i s s  Tomioka a t  t h e  r a i l w a y  s t a t i o n  and c a u g h t  t h e  1 0  o’clock 
e x p r e s s  t r a i n  t o  Nara.  The  t r a i n  i s  r u n  b y  a p r i v a t e  company and 
w a s  e x t r e m e l y  c o m f o r t a b l e  and cool a s  a r e  a l l  t h e  J a p a h e s e
t r a i n s ,  and w e  a l l  g o t  t o  t h e  T o d a i j i  Temple a b o u t  10.30. 



o n  t o  v i s i t  t h e  T a i s h i  S h r i n e  a t  t h e  same l o c a t i o n  and 
round and t h e n  had l u n c h  a t  a n  o l d  I n n  c a l l e d  Tonochaya 

wh ich  wa s a f a i r l y  h e a v y  n i n e - c o u r s e  l u n c h .  W e  were o f f  by  2 a n d  
went  t o  v i s i t  b o t h  t h e  T o s h o d a i j i  Temple and t h e  Yakusha j i  Temple 

nd t h e s e  were s o r t  o f  t h e  h i g h  p o i n t s  o f  our t r i p  b e c a u s e  w e  
were m e t  by  a l a d y  who i s  on t h e  s t a f f  t h e r e ,  Miss Tomioka knows 
h e r  v e r y  w e l l  and w e  had an  i n c r e d i b l e  walk t h r o u g h  t h e  v a r i o u s  
t e m p l e s ,  t h e  l a t t e r  temple was p r o b a b l y  most .  i m p r e s s i v e  b e c a u s e  
t h e r e  was a f i r e  d e s t r o y e d  w e s t  t e m p l e  and  t h e y  a r e  b u i l d i n g  a 
new t e m p l e  and  w e  g o t  t o  t a l k  t o  t h e  e n g i n e e r  who i s  i n  c h a r g e  o f  
t h e  new t e m p l e .  H e  showed u s  a round  and  w e  ended  up g o i n g  u p  i n  
t h e  c o n s t r u c t i o n  o f  t h e  temple .  T h i s  t e m p l e  i s  made o f  wood w i t h  
no  m e t a l  and is a b o u t  30 - 4 0  metres t a l l .  W e  a l s o  went  t o  t h e  
s i t e  where t h e  wood was b e i n g  p r e f a b r i c a t e d  f o r  t h i s .  T h i s  i s  
b e i n g  done  b y  a bunch  o f  s c h o l a r s  and  a n  o l d  c a r p e n t e r ,  T h e  
whole t e m p l e  i s  o f  c o u r s e  d e s i g n e d  t o  l a s t  1000 y e a r s  and w i t h  
t h e  c a r e  t h e y  a r e  t a k i n g  s h o u l d  e a s i l l y  a c c o m p l i s h  t h i s .  T h e r e  
a r e  a b o u t  a r o u n d  t w e n t y  c a r p e n t e r s  working  on t h e  b u i l d i n g  and i t  
is t h o u g h t  i t  w i l l  t a k e  a b o u t  t h r e e  y e a r s  o r  a b o u t  s i x t y  man 
y e a r s  o f  work t o  g o  i n t o  t h i s  t emple .  

The s u p e r s t r u c t u r e  o f  t h e  b u i l d i n g  is b u i l t  a round  a wood p o l e  
and t h e  t e m p o r a r y  s t r u c t u r e  i s  made o f  s t e e l  and is q u i t e  a 
pe rmanen t  s t r u c t u r e .  A f t e r  w e  g o t  t h r o u g h  c l i m b i n g  a round  t h e  
t e m p l e  w e  were a l s o  t a k e n  up  i n  a n o t h e r  t e m p l e  t h a t  h o u s e s  some 
o f  t h e  Buddas.  A l l  t h e s e  t e m p l e s ,  o f  c o u r s e ,  h o u s e  Buddas o f  
v a r i o u s  s i z e s  and s h a p e s .  The f i r s t  o n e  i s  t o  house  t h e  w o r l d s  
l a r g e s t  Budda made o f  bronze and s o r t  o f  1 2 t h  c e n t u r y  b r o n z e .  

‘.le were p r e s e n t e d  w i t h  v a r i o u s  p h o t o g r a p h s ,  g i f t s ,  good l u c k  
,harms ,  a n d  g o o d s  t o  h e l p  u s  o n  o u r  way and  w e  had t e a  and c a k e s  
w i t h  o n e  o f  t h e  monks a t  t h e  t e m p l e  b e f o r e  w e  l e f t  a t  a b o u t  5.15. 
W e  g o t  t h e  5-30 f r o m  t h e  s t a t i o n  n e a r  t h e  t e m p l e  and t h e n  w e  g o t  
t h e  e x p r e s s  a t  Nara and was back t o  Kyoto b y  s i x  and were h a v i n g  
d i n n e r  a t  s e v e n .  

The f i v e  o f  u s  had d i n n e r  a t  t h e  Tawaraya and  t h e  d i n n e r  was 
e l e v e n  c o u r s e s .  A m a g n i f i c e n t  d i n n e r  s t a r t i n g  w i t h  raw f i s h ,  
v e g e t a b l e s ,  s o u p .  Along a b o u t  t h e  e i g h t h  c o u r s e  w e  were s e r v e d  
w i t h  a v e r y  h e a v y  tempura  a s  b a t t e r - f r i e d  s h r i m p ,  v e g e t a b l e s ,  
p o t a t o e s ,  f i s h  a n d  I w a s  hop ing  t h i n g s  would be o v e r ,  b u t  i n  
walked t h e  n e x t  c o u r s e  which c o n s i s t e d  o f  v e r y  heavy Hibach i .  W e  
were a l l  p r e s e n t e d  w i t h  s m a l l  H i b a c h i s  a n d  eve rybody  had  s t e a k  on  
H i b a c h i s  and s t e a k  a n d  v a r i o u s  v e g e t a b l e s .  Somehow I managed t o  
g e t  t h r o u g h  t h a t  c o u r s e ,  b u t  s k i p p e d  t h e  n e x t  two c o u r s e s  b e c a u s e  
i t  i s  p r o b a b l y  t h o u g h t  bad  l u c k  t o  h a v e  a n  even  number o f  
c o u r s e s .  W e  f i n i s h e d  d i n n e r  a b o u t  q u a r t e r  o f . n i n e  which i s  n o t  
n e c e s s a r i l y  t y p i c a l  b e c a u s e  f o r  some r e a s o n  even  though food is 
v e r y  l o v e l y  a n d  t h i n g s  a r e  i n  s m a l l  s e r v i n g s ,  t h e  J a p a n e s e  e a t  
v e r y  f a s t .  Whi l e  I am h e r e  I am t r y i n g  t o  e a t  s l o w e r  t h a n  normal  
o t h e r w i s e  w e  would f i n i s h  t h e  meal i n  p r o b a b l y  a n  hour .  I do 
e n j o y  t h e  food  and t h e  t i m e  s p e n t  v e r y  s o c i a b l y .  



ONDAYF-Gave l e c t u r e s  a t  Kyoto and Osaka U n i v e r s i t i e s .  Had d i n n e r  w i t h  

p e o p l e  f rom Kyoto Sanyo U n i v e r s i t y .  (Tape i s  a p p a r e n t l y  l o s t ) .  

TUESDAY 2 5 t h  

W e  v i s i t e d  NEC i n  Kyushu which  i s  o n  t h e  i s l a n d  of Okinawa, a 
place where N E C  makes a l m o s t  80% of i ts  semi c o n d u c t o r s .  I t  i s  
t h e r e  because o f  t h e  l a b o u r  f o r c e  and b e c a u s e  of  t h e  s u p p l y  o f  
w a t e r .  They m a k e  a b o u t  5 m i l l i o n  p i e c e s  a month o r  60 m i l l i o n  
per y e a r ,  a n d  a b o u t  8 0 %would g i v e  t h e  t o t a l  NEC 1 C " s  a t  7 5  
m i l l i o n  p e r  y e a r .  

I f  e a c h  i s  s e l l i n g  f o r  maybe $3.00 b e c a u s e  t h e y  h a v e  a l a r g e
amount o f  LSI, N E C ' s  t o t a l  s a l e s  would be a t  a b o u t  q u a r t e r  
b i l l i o n  d o l l a r s ,  wh ich  is what  w e  t h i n k  t h e y  a r e .  

Mr. Iwao who took  u s  a round .  H i s  t i t l e  is  Chief  E n g i n e e r ,  b u t  he  
i s  a c t u a l l y  t h e  o p e r a t o r  o f  t h e  p l a n t ,  a n d  he  is i n t e r e s t e d  i n  
h i g h  volume m a n u f a c t u r e .  The b r o c h u r e  h a s  a l l  o f  t h i s  a n o t a t e d  
t h a t  I t o o k  back .  They  s t a r t e d  t h e r e  1 5  y e a r s  a g o  w i t h  v e r y  
l i t t l e  c a p i t a l i s a t i o n  i n  f a c t  i n  September  - t h e y  s t a r t e d  t he re  
i n  September  1969,  t h e  c a p i t a l i s a t i o n  was o n l y  400  m i l l i o n  yen  o r  
a t  t o d a y s  p r i ces ,  a b o u t  $2,000,000.  T h e r e  a r e  a b o u t  1750 p e o p l e  
employed t h e r e  - 1250  a l t h o u g h  a r e  d i r e c t  l a b o u r e r s .  

They ope ra t e  two s h i f t s  f rom 5.30 t o  1 . 4 5  and t h e n  t h e  second u p  
10,30. T h e i r  h i s t o r y  t h e r e  is r e a l l y  o n e  of  s t a r t i n g  o u t  t o  

do  s e m i  c o n d u c t o r s  fo r  N E C ' s ,  NTT b u s i n e s s  t e l e p h o n e  t e l e g r a p h i c  
b u s i n e s s ,  so t h a t  t h e y  h a v e  a f u n d a m e n t a l  i n t e r e s t  i n  q u a l i t y .
S u b s e q u e n t l y  when t h e y  g o t  i n t o  t h e  N MOS P MOS c a l c u l a t o r  c a s h  
r e g i s t e r  and computer  b u s i n e s s ,  t h e y  t h e n  changed  t h e  e m p h a s i s  t o  
a l l  vo lume ,  which t h e y  have  now. I n  d o i n g  t h i s  t h e y  have  n e v e r  
l e f t  t h e i r  c o n c e r n  for q u a l i t y .  

All p r o d u c t s  a r e  b u r n e d  i n  and  t h e  NTT p r o d u c t s  a r e  somet imes  
b u r n e d  i n  for a s  much a s  a w e e k ,  and some p r o d u c t s  a r e  o n l y  
b u r n e d  i n  h a l f  a day .  8 0 %  of  N E C ' s  t o t a l  s a l e s  g o  o u t s i d e  and i t  
is b u i l d i n g  t h a t  a s  much a s  15 o r  2 0 %  of t h e s e  s a l e s  f o r  e x p o r t ,  
p r o b a b l y  a l a r g e r  amount a re  t o  t h e  Un i t ed  S t a t e s  , a l t h o u g h  w e  
d o n " t  know. They a r e  making a l l  P MOS 4 c a l c u l a t o r s  and  c a s h  
r e g i s t e r s  and N MOS compute r  memor ies ,  i n c l u d i n g  t h e  4K p l u s  16 K 
RAM a n d  t h e y  a r e  d o i n g  a l o t  o f  C MOS f o r  w a t c h e s ,  c a l c u l a t o r s  
and r a d i o  equ ipmen t .  I n  a d d i t i o n  t h i s  p l a n t  a b s o  makes t h e  B I  
POLAR CML l o g i c  f o r  t h e  h i g h  s p e e d  c o m p u t e r s  t h a n  NEC b u i l d s t h a t  
a r e  based on t h e  Honeywell  CML l o g i c .  

W e  had i n i t i a l l y ,  a l o t  o f  c o n c e r n  a s  t o  whether  w e  c o u l d  v i s i t  
t h e r e  and t h e y  r e l u c t a n t l y  a g r e e d  t o  l e t  us v i s i t  there .  



who t o o k  u s  a round  was n o t  t h a t  keen  on  h a v i n g  us, b u t  
= e r t a i n l y  c o r d i a l  a f t e r  we a r r i v e d .  They t r i e d  t o  keep t h e i r  

,hour fo rce  f l a t  and  t h e y  h a v e  t a k e n  a l l  of t h e i r  p l a t i n g  and 
marking  e q u i p m e n t  f o r  t h e  t w o  i n  l i n e  p a c k s  o u t s i d e  so t h a t  a l l  
- f  t h i s  is d o n e  i n  l o c a l  s h o p s  o u t s i d e .  They s t a r t  w i t h  s i l i c o n e  

i f e r s  a n d  g o  t h r o u g h  and t e s t  and s h i p  and t h e y  have  a v e r y  n i c e  
p r o c e s s  c h a r t  i n  t h e r e ,  i n  f a c t  v i r t u a l l y  l i k e  e v e r y  J a p a n e s e  
company w e  were handed a b r o c h u r e  t h a t  c l e a r l y  d e s c r i b e s  t h e i r  
who le  process.  I n  t h i s  c a s e  t h e r e  a r e  1 5  s te 'ps  and  t h e  1 6 t h  i s  
s h i p m e n t  which  i s  b y  a i r  i n  s p e c i a l i s e d  c o n t a i n e r s .  From a semi 
c o n d u c t o r  s t a n d  p o i n t  t h e y  u s e d  t h e  4 "  wafe r  t h e r e  o n  o n e  l i n e  i n  
t h e  l a r g e  b u i l d i n g  which  is 240 x 40  metres - t h e y  h a v e  a b o u t  4 
l i n e s  a n d  a t  t h e  o n e  end  is t h e  new 4 i n c h  l i n e .  I t  i s  a two 
s t o r y  b u i l d i n g .  

I n  a s m a l l  b u i l d i n g  t h e y  h a v e  t h e  b i p o l a r  l i n e  which  i s  a l o w  
volume l i n e  f o r  a l l  of t h e  p r o c e s s i n g  a r e a s  and t h e  second  f l o o r  
is t h e  p e l l i t i z a t i o n  t h r o u g h  t e s t i n g  p r o c e s s e s ,  e x c l u d i n g  t h e  
p a r t  t h a t  is  o u t s i d e .  

Mr. Iwao wanted  t o  know how t h i s  compared t o  T I  a n d  t o  INTEL.  I 
c o u l d  n o t  t e l l  him ( p r o b a b l y  b e c a u s e  I d o n " t  u n d e r s t a n d  semi 
c o n n e c t e r s  t h a t  w e l l )  b u t  f r a n k l y  I was q u i t e  i m p r e s s e d ,  s i m p l y  
b e c a u s e  o f  t h e  i n c r e d i b l e  c l e a n l i n e s s  and t h e  w e l l  d e s i g n e d  l a y  
o u t  t h a t  t h e y  h a v e .  

Somehow, t h e  p r e s s u r e  of t h e  J a p a n e s e  cus tom of t a k i n g  s h o e s  o f f  
t o  e n t e r  a b u i l d i n g  and  l e a v i n g  your  s h o e s  a t  t h e  door i s  r e a l l y  
h e l p f u l  t o  a semi c o n d u c t o r  p r o c e s s ,  b e c a u s e  i t  means t h a t  you 
d o n : t  c a r r y  a l o t  o f  d i r t  a round .  A l l  o f  t h e  a r e a s  t h a t  were 

r t  o f  t h e  f a c t o r y  were marked i n  terms i n  c l a s s .  The w o r k e r s  
and t h e  b a c k  o f  t h e  equ ipmen t  was c l a s s  F and t h e n  e v e r y t h i n g  
e l s e  was i n  c l a s s  C a n d  t h e y  had  c l a s s  6 and  c l a s s  A rooms. 

I n  t h e  b u r n i n g  i n  t h e y  end up w i t h  g e t t i n g  a f a i l u r e  r a t e  o f  1% 
a t  b u r n  i n  so t h a t  t h e y  h a v e  a v e r y  h i g h  o v e r a l l  volume r a t e  a t  
customer a c c e p t a n c e  o f  much l e s s  t h a n  1%. 

They h a v e  m a s k  making equ ipmen t  i n  Tokyo which  i s  a n  EB machine  
which  t h e y  own, and a l l  of t h e  work is d o n e  b y  t h e  d e s i g n  and 
m a n u f a c t u r i n g  p r o d u c t i o n  equ ipmen t  d e s i g n  is d o n e  i n  Tokyo. 



i t s e l f  h a s  p r o c e s s e d  S O S  w a f e r s  b u t  i s  n o t  i n t e r e s t e d  i n  i t  
u s e  o f  t h e  low volume,  low y i e l d ,  h i g h  c o s t  n a t u r e  o f  i t .  

They a r e  a l s o  l o o k i n g  a t  and  t h e y  made J I L  p a r t s ;  h e  is  n o t  c l e a r  
how b u t  a p p a r e n t l y  f o r  t h e  NTT. (NTT w e n t s  i t ) .  U n l i k e  many of  
t h e  o t h e r  s e m i  c o n d u c t o r  compan ies ,  e s p e c i a l l y  Sony,  NEC b e l i e v e s  
t h a t  i t  m u s t  b r i n g  a l l  o f  t h e  m a n u f a c t u r i n g  e q u i p m e n t  a l o n g  and 
i n  f a c t  h a s  formed a w h o l l y  owned s u b s i d i a r y  t e s t e r  company 
c a l l e d  ANDO,  and o f  cour,se, t h e y  b e i n g  v e r y  p a t r i o t i c  t o  J a p a n  
and t h e m s e l v e s ,  t h e y  u s e  t h e  NEC M4 min i  compute r  which i s  a 
c o n v e r s i o n  of  t h e  Y s r i a n  machines .  The m a n u f a c t u r i n g  c o m p l a i n t  
a b o u t  t h e  d i f f i c u l t y  o f  m a i n t e n a n c e  o f  t h e  t e s t e r ,  i s  t r a d i t i o n a l  
w i t h  e v e r y  m a n u f a c t u r i n g  g r o u p  I have  h e a r d .  

I n  r e g a r d  t o  t h e  4 i n c h  l i n e  t h i s  i s  o n e  a r e a  t h a t  w e  w e r e ' n t  
a l l o w e d  t o  see ,  i n  f a c t  he s t u d i o u s l y  a v o i d e d  u s  l o o k i n g  a t  t h e i r  
w a f e r  l i n e s  a l t h o u g h  t h e r e  were windows i n t o  a l l  o f  t h e  o t h e r  
l i n e s .  I n  t h e  c a s e  o f  t h e  new 4 N C  w a f e r  l i n e  t h e r e  were"n t  a n y  
windows t h e r e  and  t h e r e  was no  h i n t  a s  t o  what  was i n s i d e .  H e  
d i d  s a y ,  however ,  t h a t  i n  f a c t  t h e y  used a u t o m a t i c  a l i g n e r s  and 
t h a t  t h o u g h  t h e  p r o c e s s  up  t o  d i f u s i o n ,  e v e r y t h i n g  was h a n d l e d  a s  
a c o n t i n u o u s  p r o c e s s  so  t h a t  i n  f a c t  I would g u e s s  t h e y  have  a 
h i g h l y  a u t o m a t e d  f u n c t i o n  a s  t h e  T I " s  w e  saw s e v e r a l  y e a r s  ago .  
D i f u s i o n  and some o f  t h e  o t h e r  p r o c e s s e s  a r e  b a t c h .  I n  
p r o d u c t i o n ,  and  he  l o n g s  t o  h a v e  thewho le  t h i n g  t o  b e  a 
c o n t i n u o u s  p r o c e s s .  

I was  i n c r e d i b l y  i m p r e s s e d  w i t h  t h e  f a c t  t h a t  t h e r e  w e r e g r a p h s  o f  
e v e r y t h i n g  e v e r y w h e r e  and I suspect  even  some g r a p h s  on semi l o g  
p a p e r s  somewhere.  The g r a p h s  were used t o  p l o t  e v e r y t h i n g  
a g a i n s t  e v e r y t h i n g  e l s e  so t h a t  t h e y  r e a l l y  knew what t h e i r  
Z r o c e s s  was d o i n g  and  t h e  o u t p u t .  In- t h e  c a s e  o f  t h e  secre t  
p r o c e s s  I a s k e d  a b o u t  t h a t  and he s a i d  t h a t  i t  had c o n s i d e r a b l e  
c o n p u t e r  c o n t r o l  and  t h e  main r e a s o n  f o r  d o i n g  t h i s  was t o  know 
what  t h e  v a r i o u s  s t e p s  o f  t h e  p r o c e s s  was d o i n g  and what  t h e  
p r o d u c t i v i t y  was. A s  a manager s i n c e  he  is n o t  g i v e n  t h a t  much 
c o n t r o l  o v e r  h i s  own d e s t i n y  h e  i s  v e r y  c o n c e r n e d  a b o u t  
p r o d u c t i v i t y ,  w h i c h  h e  d o e s  b y  moving some o f  t h e  s i m p l e  p a r t s  
o u t s i d e  b u t  a l s o  is c o n c e r n e d  w i t h  a u t o m a t i n g  a s  much a s  p o s s i b l e  
and k e e p i n g  t h e  c o s t  o f  a l l  t h e  l a b o u r  f o r c e  f l a t  w h i l e  
m a i n t a i n i n g  t h e  v a r i o u s  s t e e p  i n c r e a s e  i n  volume. H e  d i d  n o t  say 
when t h e  6 5  K/RAM would  be b u i l t  b u t  t h e y  a r e  b e i n g  produced  now 
i n  Tokyo. 



9:45 AM 
J u l y  1 4 ,  1978 - Arrived 

Turned keys of e l  cheapo Avis Toyota over t o  f a i t h f u l  chauf feu r ,  
companion Kat0 (Brig) and he drove us  l i k e  a mad man t o  Kuilima Hyatt  
Resort  Hotel, Kahuku, Oahu, Hawaii 96731, through t h e  pineapple  
f ie lds .  The time was 7 l o c a l  and 1 AM (Boston) .  Had our f o u r t h  meal 
of  t he  day and c rmped  ou t  a t  8. Rose a t  6 (Brig a t  71, had a camping 
b r e a k f a s t ,  d i d  the  news, read t h e  rest o f  Dan's work he s e n t ,  went 
swimming/snorkling ( v i s i b i l i t y  poor, scenes  d u l l ) ,  g o t  se t  f o r  v i s i t  
t o  Kahuka Farms - a p lace  I have some ( i l l - fa ted tax-deducted) $'s i n  
which is supposed t o  raise oys te rs /c lams,  t o  form plankton they  farm 
by the  ton.  Set f o r  scuba t h i s  a f te rnoon i f  we have the  time. 

Airplane r i d e  r idded  me o f  1/2 t h e  paper i n  my briefcase ( g i f t  t o  
United) and o b s o l e t e  book on Japan t h a t  Clayton loaned m e ,  an o u t l i n e  
of a paper about the  f u t u r e  of  computers ( 2 ,  5-10) i n  case I write it 
f o r  J u s t i c e  Department, and allowed reading  100+ pages of Reischauer -
m J a D a n e s e .  The la te r  seem most f a s c i n a t i n g .  It was necessary  t o  
watch a movie (House Calls - Walter Mathau) t o  break the  monotony o f  
11 hours  o f  f l y i n g  and now have only  a l i t t l e  more i n d u s t r i a l  
background information t o  read. (The Reischauer book is a t'must read" 
f o r  everyone whose l i f e  t h e  Japanese impinge). 

z s u k ! l  
We v i s i t e d  t h e  Kahuka Farms Agr icu l ture  Farm where we  saw plankton 
being harvested and many o y s t e r s  growing i n  what used t o  be an 
a i r f i e ld .  The engineer ing problems o f  sea farming are enormous -- t h e  
o ld  problem : every th ing  cor rodes .  We were impressed a t  the  progress ,  
de l igh ted  t o  hear t h a t  t h e  p re s iden t  now has a ch ie f  execu t ive ,  who's 
a cons t ruc t ion  engineer ,  t o  run t h e  p lace  and worried abodt t h e  same 
o ld  i s s u e .  The dream expands faster than t h e i r  a b i l i t y  t o  get the  
p r o f i t  and make a go of it. I have no doubt t h a t  t h e  scheme w i l l  work 
very  well. It w i l l ,  bu t  t he  a b i l i t y  t o  manage the  dream is the  
problem. I reviewed a c o n s u l t a n t ' s  r e p o r t  which was favorable ;  bu t  
even I ,  dumb engineer  , could poke ho le s  i n  t h e  f i n a n c i a l  p a r t  
( cons i s t ency ,  d e p r e c i a t i o n ,  maintenance).  Somehow there needs t o  be . 

more o f  a hard-ass f i n a n c i a l  person c l o s e r  t o  t h i s .  The f l aky  t a x  
s i t u a t i o n  of  tax write o f f s  f o r  farms p l aces  an u n r e a l i s t i c  magnet f o r  
capi ta l  -- t h i s  is  wrong. It u l t i m a t e l y  has t o  f l y  on i ts  own. The 
government playing god meew again  @q&makes f o r  more unrealism. 

The windmill I recommended he no t  get  has run one year and f a l l e n  
a p a r t  w i t h  cor ros ion .  I recommended he & get a computer t o  c o n t r o l  
t h e  water flow i n t o  t h e  plankton. Somehow, there needs t o  be a first 
rate  i n t e l l e c t u a l  attached t o  t h e  p r o j e c t  who worr ies  about t h e  
engineer ing  ( i . e . ,  hours  o f f  ( sun  l i g h t ) = p l a n k t o n / l i t e r ,  t h e  d i f f u s i o n  
equat ions  fo r  o y s t e r s ,  clams, prawns, etc.  when fed t h i s  way.) I 
recommend t h a t  Rod Harr ington a t  Purdue ( t h e  only  Ag. Engineer I know) 
cane get involved. It 's a b e a u t i f u l  problem. (We topped morning off 
w i t h  two each, ve ry  f a t  oys te rs ! )  We ate  b u f f e t  a t  lunch and f u l l y  
s t u f f e d  ou r se lves  a f t e r  the  s p a r t a n  breakfast and o y s t e r  a p p e t i z e r s .  



i 

I n  the a f t e rnoon  Brig and I went t o  another  unspe l l ab le ,  
unpronounceable, 20-minute away t o u r ,  ren ted  scuba g e a r  and drove back 
about  1/2 way and had a n i c e  long d ive .  We got o u t  of t h e  water - he 
had 1200# l e f t ,  I about  600. We were somewhat cold; I was t i r e d  s i n c e  
it was first d i v e  i n  two yea r s .  The place was Bojacs i n  Haleiwa. 
It's an easy  d i v e  off t h e  beach. No colored  coral ,  some urch ins ,  many 
o f  t h e  f i s h  o f  t he  Caribbean, bu t  l o t s  of n i c e  caves  t o  s w i m  i n  and 
o u t  o f .  Took the  equipment back, got ou r  d i v e  cards back, which t h e y  
kept  a s  equipment d e p o s i t s ,  got an ice cream cone ( r easonab le  q u a l i t y  - about Brigham's l e v e l )  and then  s t a r t e d  back. Stopped a t  a local 
p l ace  ( p r e v i o u s l y  recommended) and had an earlier d inne r  -- which we 
shouldn ' t  have. (We should have go t  our  bodies  to  a n  8+ (5 i n  Japan) 
d inne r  hour. We'll pay tomorrow! Shopped for fresh pineapple  which 
we bought a t  s l i g h t l y  h igher  than mainland p r i c e s ;  got Brig some m i l k  
for breakfast. This  time a p r e t t y  e l e g a n t  one. 

The main t h i n g  we can be thankfu l  about is t he  lack of sunburn -- w e  
got some fancy (expensive)  f i l t e r  water- insoluble  cream. We were on ly  
i n  water /sun a couple  of hours.  

The hotel  is the  usua l  American obsen i ty  (could  be anywhere) -- a real 
energy p ig .  Lots  of a r c h i t e c t y  incandesent  l i g h t s ,  f u l l y  a i r  
condi t ioned  even though i t s  on ly  70-80, and l o t s  of  wind. (We've kept  
our roan open) it over looks  a gorgeous cove and t h e  no i se  is great as 
waves break on t h e  beach. 

t hJuly 15 

We had a mad dash around the  i s l a n d  out  t o  Makii Pier -- t o  p i c k  up 
the  camera I l e f t  i n  TAP'S car. We spen t  1 /2  hour on the  p i e r  and 
viewed t h e  Plankton t h a t ' s  now growing almost without  bound s i n c e  t h e  
l a of Ju ly .  There wasn't  time for a snorke l  o r  s w i m ,  so we went on 
t o  .. Honolulu and we got there only  t o  wait an extra hour. T h e 4 7  hour 

~ ~ 

f l i g h t  and 5 hour time change g e t s  us  there by 4+ pm. 



- -- 

J u l y  Xth - Arr ive  Tokyo 

My seat mate from Honolulu, Anthony Geber, D i rec to r  of  Economic 
Pol icy ,  Bureau of East Asian Affairs (State  Dept. ,  202-632-9690) 
i l l i c i t e d  some argument from me. (He opened.) We exchanged bus iness  
cards ( I ' m  p r a c t i c i n g  f o r  Japan) as i t 's  the  only  time I ' v e  carried 
cards. ( T h i s ,  according t o  Reischauer ,  is t h e  th ing  t o  do.) A t  any 
rate,  h i s  concern i s '  s imply t h a t  Americans are too  l a z y  t o  compete.
Also i t ' s  too  hard f o r  us  t o  go a f t e r  t h e i r  small markets. Mine is 
more fundamental -- Japan ' s  growth ve r sus  r e t u r n  on investment;  t h e  
a v a i l a b i l i t y  of c a p i t a l ;  Japan ' s  t r a d e  b a r r i e r s  and l anguage /cu l tu ra l
bar r ie rs ;  and the  way t h e  Japanese focus on winning i n  trade -- a l l  
s e r v e  t o  scare the h e l i  ou t  of me. Throw i n  our waste, v i s  a v i s  
energy,  too.  I a l s o  a t t r i b u t e  our  regard for  s c i ence  over engineer ing  
and engineer ing  over  manufacturing as key. The fact  t h a t  we no longer  
b u i l d ,  b u t  use t ape  r e c o r d e r s  ( e s p e c i a l l y  v i d e o t a p e ) ,  r a d i o s ,  TV, high 
q u a l i t y  cameras ( w e  on ly  b u i l t  a few - Kodak 351, small cars, is cause 
f o r  concern.  

J u l v  lZth - DEC Office + Keio Un ive r s i ty  

Here w e  l i e ,  watching the news ( i n  Engl i sh)  a f te r  a day o f  running 
around l i k e  mad. Our h o s t ,  Yu Hata, picked us  up a t  9:OO AM, took us  
t o  the DEC o f f i c e ,  gave us  a one hour br ie f ing  on computers i n  Japan 
( a  br ie f  h i s t o r y ) ,  and then  I gave a two hour seminar on DEC products  
and engineer ing  o rgan iza t ion .  There was an hour of ques t ions  on 
eve ry th ing  from 50 h e r t z  100 v o l t  power t o  mul t iprocessors .  It's 
clear we have inadequate  planning o f  products  f o r  t h i s  market. 
Engineer ing makes its p lans  clear.  Who's g o t  the  r e s p o n s i b i l i t y ?  
(GIA-Janzen, CSS-Holman/Martin/Watanabe, t h e  V T l O O  product here -: 

Hal io ,  o r  DEC Japan o r  some P/L f o r  character sets?) T h i s  is a mess! -. 
For starters, I say  G I A  had be t te r  d r i v e  t h i s  i s sue !  

We went t o  a nearby h o t e l  and had t o  have an i n t e r n a t i o n a l  s t y l e  lunch 
( v e r s u s  Japanese) because t h e  Japanese p a r t  was f u l l .  I in tend  t o  
a s s i m i l a t e  every th ing  -- j u s t  l i k e  t h e  Japanese,  so the food is 
paramount. 

We l e f t  a t  1:00 PM f o r  a r i d e  t o  Keio Un ive r s i ty  (CMU a f f i l i a t e )  where 
I gave a t a l k  on minicomputer a r c h i t e c t u r e ,  which prompted l o t s  o f  
ques t ions .  We l e f t  a t  5:OO a f t e r  i n t e r a c t i o n  and a view of  t h e i r  
predominantly batch 11/06. P ro fes so r  Toroko is an a s s i s t a n t  p ro fes so r  
i n  hardware. We were shown around by P ro fes so r  Nori  Doi. They would 
very  much l i k e  t o  v i s i t  DEC. There was i n t e r e s t  i n  a r c h i t e c t u r e ,  as  
they  wanted t o  b u i l d  a large mul t iprocessor .  Funding is t i g h t  as 
t h e y ' r e  a p r i v a t e  u n i v e r s i t y  with no NSF, ARPA or rea l  i n d u s t r i a l  
suppor t .  The main p ro fes so r  wasn't t h e r e .  

Toroko gave m e  some papers  which I ' m  sending i n t e r n a l l y ,  and Doi gave 
me a paper on the For t r an  they  b u i l t  f o r  the 11/08 pa t t e rned  after 
Waterloo's WATFIV. On the r e t u r n ,  Hata f i n i s h e d  h i s  l e s son  on the 
Japanese computer i n d u s t r y  v i s  a v i s  t h e  3& p a i r  o f  groups ( F u j i t s u  -
Hitachi ,  who make 370 compat ib le ) ,  (NEC - Toshika,  who're looking for 
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'a mini  i n  Honeywell and used t o  be wi th  GE) and (Mi t sub i sh i  - Oki ) .  
Univac (Nippon) i s  a dominant s u p p l i e r  somehow, based on Mi t su i ' s  
ea r l ie r  impetus! (Sept . '(6 Datamation exp la ins  t h i s  qu icker  and 
b e t t e r .  The a r t ic le  is a t t ached . )  

We were dropped o f f  a t  the  Okura Hote l ,  I wandered around checking out  
t h e  ba ths ,  water, e tc .  and f i n a l l y  s e t t l e d  on a s w i m  indoors  wi th  a 
sauna. This l e t  me shed a kilogram quick  p lus  ea rn  d inne r .  We went 
t o  a nearby r e s t a u r a n t  Hata recommended and g o t  a reasonable  meal f o r  
on ly  $30 each. It w a s  q u i t e  good, no t  great ,  bu t  we muddled through 
as I almost  drank t h e  tempura sauce ve r sus  wait f o r  food t o  d i p  it i n .  
We re tu rned  a t  about 8:30 and I c a l l e d  Don Fros t  about our v i s i t  
tomorrow t o  NEC. I ' m  se t  t o  see t h e  Di rec to r  p lus  the  t e c h n i c a l  
management. S ince  I have a s t r a t e g y  t o  g e t  a large sha re  of  t h e  
market ,  I wanted t o  check i t  ou t .  Don s a i d  I ,  o b j e c t i v e  t echnoc ra t ,  
should t r y  i t  ou t  wi th  them! B a s i c a l l y  the  theme is: Buy any o r  a l l  
o f  DEC h a r d w a r e / s o f t w a r e ;  u s e  i t  a s  a s t a n d a r d  ( j u s t  a s  
Fu j i t su -Hi t ach i  do with the  370); se l l  i n  a n y / a l l  Japanese/world 
markets and b u i l d  a huge 11-based computer bus iness!  The Minis t ry  o f  
Trade / Indus t ry  ( M I T I ) ,  who c o n t r o l s  a l l ,  should a b s o l u t e l y  love  it 
The only  t r i ck  is  t o  get them t o  inven t  the  idea! 

J u l v  18th - NEC 

We had en joyable  t a l k d v i s i t s  wi th  "EX. The main purpose was t o  
a s s u r e  them we'd suppor t  them i n  t h e i r  e f f o r t  wi th  the d i s t r i b u t e d  
system f o r  t h e  IRS ( N T A A )  us ing  our machines (DECnet, 11/70, IAS), 
T h i s  was needed because they  may view us as a source  of  technology 
(DECnet,  m i n i c o m p u t e r s ,  i n t e r a c t i v e  s y s t e m s ) .  A c t u a l l y ,  
t echno log ica l ly  t h e y ' r e  q u i t e  advanced but  probably i n  t h e  wrong
d i r e c t i o n  as  t h e i r  machines are ECL-based, The high ends are a,. 
t akeof f  o f  t he  Honeywell ceramic modules. They've been a f f i l i a t e d :  
wi th  Honeywell f o r  10 y e a r s ,  and next  year t h e  a f f i l i a t i o n  will be 
reviewed aga in .  (Honeywell doesn ' t  o f f e r  them anything.)  The 
high-end is 635 based; t h e  mid is  on some earlier (ZOOO?); and t h e  low 
i s  on the i r  ear l ie r  machines. Thei r  o f f i c e  machines (100-ser ies)  are 
based on t he i r  v e r s i o n  o f  the 8080 -- no te  i t 's an upward-compatible 
(one-way) vers ion!  

Their  f a c t o r i e s  (computer and TV) were immaculate. People seem to 
move around faster than  i n  o u r s ,  wi th  more t o  do. The des igns  and 
q u a l i t y  o f  workmanship were q u i t e  b e a u t i f u l .  They commented on our 
r e p u t a t i o n  f o r  q u a l i t y  and r e l i a b i l i t y  -- which I th ink  w e  have ... 
bu t  we have t o  get t h e s e  b e t t e r .  It 's the one s u r e  way t o  s e l l  i n  
Japan. They l i k e  q u a l i t y / r e l i a b i l i t y  (probably  our o t h e r  customers  do 
t o o ) .  

I had v i s i t e d  a TV f a c t o r y ;  i t ' s  l i k e  I expected.  They make 1,50O/day - 300K/year. They have t o  make subassemblies  because o f  U.S. import  
quo ta s .  Their 5 Japanese compe t i to r s  f o r  U.S. market now have U.S. 
f a c t o r i e s ,  which means the  i s s u e  o f  Japanese products  (TV) is s o l e l y  a 
c a p i t a l ,  manufactur ing and des ign  i s s u e  -- n o t  h igh  l a b o r ,  for  
example. Again, I remember buying and g i v i n g  away a large Zenith 
p o r t a b l e  c o l o r  and r e p l a c i n g  it with a Sony co lor !  (The Zeni th  
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rep laced  an o ld  GE B/W which was never p a r t i c u l a r l y  good.) So i n  
e s sence ,  I b e l i e v e  our a b i l i t y  t o  compete wi th  t h e  Japanese is: 

1. 	 A product des ign:  q u a l i t y / f u n c t i o n a l i t y  ( they  adore knobby 
gadgets j u s t  l i k e  we d o ) / r e l i a b i l i t y .  

2. 	 A b i l i t y  t o  manufacture it cheaply (and i n  volume). 

As long as w e  don ' t  f o r g e t  t h i s ,  we have a market. When we do f o r g e t ,
w e ' l l  be a d i s t r i b u t o r ,  j u s t  l i k e  GE and Zenith! ( I n c i d e n t a l l y ,  I 
r e c a l l  t h a t  a s  eng inee r s  we f e l t  s o r r y  f o r  t h e  100 TV eng inee r s  on 
Z e n i t h ' s  r e s e a r c h  group ...why d i d n ' t  t hey  des ign  b e t t e r  products?  Why 
n o t  a t ape  r eco rde r?  NO American company produces a VTR ( y e t  it was a 
U.S. i nven t ion ) .  Th i s  ge t s  back t o  emphasis of r e sea rch  ( sc i ence )  v s  
engineer ing  v s  manufacturing. I hope we're doing the r i g h t  t h ing  by 
pushing more on engineer ing  and manufacturing ( t o  a. lesser degree)  
ve r sus  research a t  DEC. 

I n  t h e  a f t e rnoon  I met with a number o f  t h e i r  people from Cen t ra l  
Research. They're l a r g e l y  American t r a i n e d ,  where the  c o s t  is  lower 
and t r a i n i n g  is supported by U.S. government. One was t r a i n e d  on MIT 
Mult ics .  We had no t r o u b l e  i n  communicating! My earlier f r u s t r a t i o n  
tha t  they  wouldn't t a l k  wasn't  t r u e .  I d i d  have t o  c o n t r o l  the  flow, 
o therwise  they 'd  c l e a n  me o u t  of  information!  The a f f i l i a t i o n  with 
CMU t u r n s  out  t o  be good, because I can merely quote  work there and 
s t a y  o u t  of D E C ' s  work. The c e n t r a l  (non-product s p e c i f i c )  R&D is  100 
people  v e r s u s  50 f o r  us. . .or they  have 4 x the R&D pe r  NOR s i n c e  they  
have roughly 750M i n  sales! 

They're b u i l d i n g  a ve ry  h igh  speed COBOL engine ,  mul t iprocessor  ( j u s t  
as we're f a s c i n a t e d  by them f o r  product ion r e a s o n s ) ,  and doing a mass:-
s t o r e  subsystem. I t 's  hard t o  compare us because they ' r e  more i n t o  ' 
ba tch .  They b u i l d  bigger machines, bu t  t h e y ' l l  soon l e a r n  as they  
b u i l d  Honeywell 's Level 6 mini under l i c e n s e .  I sense  they  have a 
f a i r l y  muddy s t r a t e g y ,  b u i l d i n g  product-by-product as i d e a s  seem t o  be  
good. (With our h igh  end VAX/10/20 machine, I t h i n k  will be a long 
way t o  having a clearer product s t ra tegy -- al though w e ' l l  have more 
products!)  A person from R&D was amazed a t  VAX, and what it had, what 
it c o s t . .  .he said a l l  t hose  ideas came from large machines. Surpr i se!  
I s a i d  t h i s  i n  a paper i n  1971 on minis! 

Speaking o f  i deas .  The Japanese (and we) have about t h e  same rega rd  
f o r  i d e a s  ...t h e y ' r e  u s e l e s s  u n t i l  app l i ed .  Once a p p l i e d ,  f a i r  game t o  
be  modif ied,  t aken ,  et'c., wi th in  t h e  l i m i t s  of t h e  law and m o r a l i t y  
(e.g. p a t e n t s ) .  I t h i n k  we need t o  state as a po l i cy  t h a t  we do want 
pa t en t  p r o t e c t i o n  on i d e a s  whenever poss ib l e ,  and t h a t  we'll t a k e  
i d e a s  from any source  s u b j e c t  t o  mora l / l ega l  c o n s t r a i n t s !  Here's what 
s t r u c k  me: 

1. 	 The semi-automatic wiring machine tha t  Stocky designed wasn't 
paten ted .  We gave it away t o  be manufactured l o c a l l y .  It was 
manufactured here as a CODV by a Japanese f i r m .  (I suspec t  
they 've  improved it and maybe we should look i n t o  purchasing them 
he re .  
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2. 	 Their low c o s t  T e l e p r i n t e r  was adapted from E x t e l .  

3. 	 Their h igh  speed l a s e r  p r i n t e r  was mainly IBM based using some 
Honeywell i d e a s .  

4. 	 The CML l o g i c  on ceramic modules came from Honeywell - a l though 
they  made them manufacturable .  

5. 	 They use Gardner-Denver wirewrap machines and Universal  i n s e r t e r s .  

6.  	 Manufacturing t o o l s  seem t o  be adapted from Macrodata, Universa l ,  
Teradyne ( t h e  wirewrap/backplane tester) .  

7. 	 Their  p r i n t e r  came from Verse tec ,  though i n  a d i f f e r e n t  package! 

8. 	 Their Fax machines probably have similar o r i g i n s !  

9. 	 Their  new Sp inwr i t e r  is  an adap ta t ion  o f  I n t e r d a t a ' s  c a r o u s e l  - I 
have some p r i n t o u t  samples.  The q u a l i t y  may not  be h igh  enough 
f o r  word process ing  use.  They're s t r e s s i n g  r e l i a b i l i t y ,  speed ( t o  
c /s)  and q u a l i t y !  

10. 	Cables/connectors  come from t h e  U.S. (maybe under l i c e n s e ) .  

11 .  	There are c o p i e s  o f  t he  Tektronix scopes.  

On 	 t h e  o t h e r  nand, a s i d e  from our development and ded ica t ion  t o  
i n t e r a c t i v e  and rea l  time computing, many i d e a s  o f  our products  came 
from someplace o u t s i d e  ( e . g . ,  DECtape, 3M t a p e ,  c a s s e t t e  t a p e ,  t h e  
RK05, t h e  D E C w r i t e r s ,  t h e  C R T ' s ,  t h e  cachs) va r ious  CPU implementation 
o r g a n i z a t i o n s ,  APL, BASIC, COBOL, FORTRAN, wirewrap, va r ious  LSI and:- 
manufacturing t o o l s ) .  We d id  c o n t r i b u t e  t o  computer s t r u c t u r e s  more. -' 
I n  many ways we resemble them. 

I n  the  evening we had d inner  a t  a posh, c o n t i n e n t a l  s t y l e  r e s t a u r a n t  
w i t h  Dr. I s h i i  and M r .  Kitamura o f  NEC. I reaf f i rmed our suppor t  t o  
them t o  make the  NTAA ( I R S )  p r o j e c t  a success . . .wi thout  t h i s  M I T I  w i l l  
c lobber  us  and our  name w i l l  be mud. This  is  merely a r e a f f i r m a t i o n  
o f  t he  Opera t ions  Committee d e c i s i o n  requested by Marcus, G I B ,  and 
DEC- Japan * 

I s h i i  was r e l a t i v e l y  speech le s s  when I l a i d  out  t he  p ropos i t i on  t h a t  
they  s t a n d a r d i z e  on 11 's  and drop  the  manufacture o f  t h e  Honeywell 
Level 6 .  Th i s  gets '  them a mini r i g h t  now, without  continued 
investment ,  and they  can backward i n t e g r a t e  as they  see f i t .  Th i s  
theme f o r  the  GIA n a t i o n a l i s t i c  companies is the  r i g h t  way t o  approach 
the  marketplace. Somehow, w e  have t o  convince them t h a t  we're s i n c e r e  
and b e l i e v e  it t o  be the  way t o  g e t  i n t o  computers. This "sales 
approach'' i s n ' t  widely understood/used. We need t o  formal ize  i t .  
Japan would be t h e  i d e a l  p l ace  t o  s ta r t .  

I n  t h e  a f t e rnoon  we went t o  t he  NEC computer f a c t o r y  and I t a lked  w i t h  
a number of very  b r i g h t  people from t h e i r  c e n t r a l  r e sea rch  l a b .  
Fo r tuna te ly  they  don ' t  understand min i s  .... or t hey  put  on a good act  
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( t h e y  had Xerox cop ie s  of  our  VAX documents). Research has  100 people  
f o r  a company h a l f  our  s i z e  ( 4  x t he  e f f o r t ) .  We s a w  a T V  f a c t o r y  
complete wi th  mul t i -he ight  r ack  burn-in (which we should use f o r  
d i s k s ) .  

J u l y  .Nth- F u j i t s u  

We v i s i t e d  t h e  c e n t r a l  l a b  of  F u j i t s u  a t  Kawosaki ( M r .  Kurosaki and 
Mr. S a t o ) ,  and then went t o  Numazau near  M t .  F u j i  where t h e  computers 
were b u i l t .  F u j i t s u  is t h e  most computer o r i e n t e d  o f  all the  
companies because t h e i r  founder ,  who d ied  a few yea r s  ago, b u i l t  one 
o f  t h e  first r e l a y  computers.  They r an  the r e l a y  machine f o r  m e  at 
Numazau while i t  c a l c u l a t e d  s e v e r a l  common func t ions .  They're n o t  
e s p e c i a l l y  p r o f i t a b l e ,  bu t  t hey  make b e a u t i f u l  computers and have the 
necessary  technology. We saw t h e i r  newly announced M 2 0 0  (1.3 - 1.5 x 
3033) mult iprocessor  us ing  a dua l  c ross -poin t  f o r  r e l i a b i l i t y .  It 
appears  s u p e r i o r  t o  both Amdahl V 7  and IBM ( n e i t h e r  o f  which b e l i e v e  
i n  mul t ip rocesso r s  ( on M 2 0 0 ) .  

Yu Hata and I could have e a s i l y  had an argument on the r e l a t i o n s h i p  
between Amdahl and F u j i t s u .  My view i s  simple: a t  I R M ,  Amdahl had 
developed a s i g n i f i c a n t  se t  o f  ideas on how t o  b u i l d  3 6 0 ' s / 3 7 0 ' s .  H e  
l e f t  there and f u r t h e r  enhanced the  i d e a s  i n  the c i r c u i t s ,  d e s i g n  
a i d s ,  packaging, small components assembly and t e s t i n g  areas. H e  g o t  
i n t o  f inanc ing  t r o u b l e  and F u j i t s u  bought a s i g n i f i c a n t  amount i n  
r e t u r n  for t h e  technology. F u j i t s u  put up the  c a p i t a l  f o r  the  f a c t o r y  
and made t h e  assembly l i n e  work - no t r i v i a l  fea t  because there's so 
much small assembly work. F u j i t s u ' s  first machine was no t  be t te r  than 
Amdahl's, bu t  t hey  took a longer  term view ( t h e y  are no t  t h a t  p r o f i t  
o r i e n t e d )  and produced be t te r  des ign  a i d s  and semiconductors,  etc.,  so 
t h a t  the i r  c i r c u i t  M 2 0 0  w i l l  probably beat Amdahl's V7. 

The workmanship and d e t a i l e d  engineer ing  is  r e a l l y  f a n t a s t i c .  They 
have a very  good master-slice (gate a r r a y s )  and f a s t  (8 nsec)  RAMS. 
I n  t h e  t e rmina l  work, t hey  have an anechoic  chamber t o  get no i se  l e v e l  
down. They have some c o l o r  C R T ' s  and a f loppy based i n t e l l i g e n t
t e rmina l  and are working on high l e v e l  forms languages to  make them 
easier t u  use.  O f  cou r se ,  t h e i r  d i s k s  are r e v e r s e  engineered c o p i e s  
o f  I B M ' s .  

O v e r a l l ,  F u j i t s u  seems t h e  most  f r i g h t e n i n g  b e c a u s e  o f  t h e i r  
d e d i c a t i o n  t o  q u a l i t y ,  and winn ing .  They have  t h e  s t r o n g e s t
engineer ing  and so far  haven ' t  been i n t e r e s t e d  i n  m i n i ' s  (PANA FACOM 
is  the i r  brand - a ' j o i n t  ven tu re  of  PANASONIC (Mi tsubish i )  and 
F u j i t s u ) .  Also,  g iven  t h e i r  d i s i n t e r e s t  i n  p r o f i t ,  t h e y ' l l  be doubly 
hard t o  b e a t .  

Probably more impor tan t ,  Amdahl unders tands  IBM m e n t a l i t y  and how t h e y  
s t r a t e g i z e .  This  c l e a r l y  in f luences  F u j i t s u  and M I T I .  I n  fact, I 
b e l i e v e  Amdahl inf luenced  M I T I ,  a t  l e a s t  i n d i r e c t l y ,  t o  b u i l d  t h e  plug 
com p a t  ib l e  systems! 

I n  v i s i t i n g  t h e  F u j i t s u  f a c t o r y ,  we saw one o f  t h e  f l o o r s  of t h e  
f a c t o r y  was devoted t o  programming. They had set up something tha t  
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was very  much l i k e  an assembly l i n e  f o r  programmers. I would love  t o  
have our  programmers look  a t  t h i s  kind of environment because,  i n  
e f f e c t ,  t h e r e  was r e a l l y  a sea of  programmers. Probably t h e  most 
impress ive  p a r t  was t h a t  they  had a g r e a t  number of  l i n e  p r i n t e r s  a l l  
backed up t o  a conveyor; and as each l i n e  p r i n t e r  f i n i s h e d  i t s  o u t p u t ,  
it was c u t  and s tacked .  It was c u t  i n t o  t h e  appropr i a t e  p i l e ;  t h e  
p i l e  was put  on t h e  conveyor; and t h e  conveyor r an  i t  o f f .  The whole 
t h i n g  appeared on a ca rouse l  so t h a t  i n  fac t  a l l  t h e  programming 
l i s t i n g s  were d e l i v e r e d  stacked au tomat i ca l ly .  O f  cou r se ,  t h e r e  were 
no i n d i v i d u a l  o f f i c e s  f o r  the programmers, on ly  a sea  of  desks.  

I guess  t h e  o t h e r  t h i n g  t h a t  was impressive about t h e  F u j i t s u  f a c t o r y  
was t h e  very  clean atmosphere.  The custom of removing shoes i s  very  
h e l p f u l ;  t h i s  is  done on e n t r y  t o  computer rooms, temples and tea 
rooms. It was t h e  c l e a n e s t  of  a l l  t h e  computer companies t h a t  we saw. 
This  r e a l l y  pays o f f  when d e a l i n g  wi th  t h e  large number of c o n t a c t s ,  
t h e  small c o a x i a l  cable, and t h e  way t h e  mul t i - te rmina l  i n t e g r a t e d  
c i r c u i t s  are s o r t e d  a t  t h a t  po in t  under t h e  board.  

The F u j i t s u  MI90 and M200 computers a l s o  used c o l o r  CRT's  f o r  
c o n t r o l l i n g  t h e  computers. K I V I A T  g raphs  are d isp layed  on t h e  
conso le s  so t h a t  one can get an idea  of what 's  happening t o  t h e  
v a r i o u s  r e sources .  They are used i n  real  time d i s p l a y  i n  t h e  F u j i t s u  
computers 

J u l v  ath- E l e c t r o  Technical  Lab and Un ive r s i ty  o f  Tokyo 

We v i s i t e d  D r .  Nishino and D r .  Mori o f  t h e  E l e c t r o  Technical  Lab, 
which is run by M I T I .  T h i s  i s  a Cent ra l  Research group r e spons ib l e  
f o r  computer research ( t h e  n e a r e s t  equ iva len t  of  A R P A ) .  The lab i n  a 
sense  looked l i k e  many government l a b s  - a series of dus ty  o l d ,  
equipment with experiments ,  which can be put  i n t o  s e r v i c e  f o r  v i s i t i n g  ' 
d i g n i t a r i e s ;  some good and some bad work; and a bunch of  reasonably  
i n t e n s e  Ph.D's. I gave a t a l k  on t h e  VAX des ign  and it i l l i c i t e d  a 
number of i n t e r e s t i n g  ques t ions .  They're doing a l a r g e  number of 
computer s t r u c t u r e s  r e l a t e d  work, s e v e r a l  p r o j e c t s  on mul t ip rocesso r s  
and on microprogramming, and va r ious  t h i n g s  on language t r a n s l a t i o n .  
On D r .  Nish ino ' s  desk was a w e l l  worn copy of  t he  Quantam Sciences  
f o r e c a s t  on o f f i c e  automation. I asked t o  see s t u f f  on Word 
Processing b u t  t h e  s t u f f  I saw was not  p a r t i c u l a r l y  use fu l  o r  
impress ive .  

The ETL does  have one i n t e r e s t i n g  v i r t u e  i n  t h a t  it does very  l i t t l e  
hardware b u i l d i n g .  In  f ac t ,  i t s  main func t ion  is  t o  fund var ious  
i n d u s t r y  groups t o  do des ign  f o r  a l o t  o f  t h e  Japanese minicomputers. 
Anyway t h e  one t h a t  is  t h e  equ iva len t  to  t h e  DG mini  looked e x a c t l y  
l i k e  t h e  DG framework, except  t h e  workmanship on t h e  console  was much 
b e t t e r  than  Data Genera l ' s .  

We went t o  t h e  Tokyo H i l t o n  and f o r t u n a t e l y  had Tempura, which is s o r t  
o f  batter f r i e d  f i s h ,  shrimp, and vege tab le s  (probably  t h e  easiest  
thing for Westerners t o  accept and d iges t ) .  It was about our second 
Japanese meal, because a l l  t h e  o t h e r  meals were g iven  t o  us  assuming 
t h a t  we could not  eat  Japansese  food. We had sandwiches (wi th  bread 
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c r u s t s  removed,  d e l i c a t e l y  made and p r e s e n t e d )  a t  t h e  v a r i o u s  
companies and had c o n t i n e n t a l  food when we went ou t  ( e s p e c i a l l y  t h e  
e l egan t  NEC meal which was h e a v i l y  inf luenced  by French cooking) .  

I n  t h e  a f t e rnoon  we went over t o  t he  Un ive r s i ty  o f  Tokyo where I gave 
a l e c t u r e  on minicomputer a r c h i t e c t u r e  i n  a very  formally decora ted  
room (he ld  about t h i r t y ) .  They apologized f o r  the small crowd because 
it was vaca t ion .  I was w i t h  P ro fes so r  Ashida and Professor  Inose ,  
bo th  of  whom had spen t  a great deal of  time a t  BTL. Inose is the  
f a t h e r  o f  the  time s o r t  a lgor i thms f o r  ESS No. 4 time d i v i s i o n  
mul t ip l ex  swi t ch ing ,  which he d id  about twenty y e a r s  ago. The t a l k  
was supposed t o  t a k e  one and a ha l f  hours  wi th  a h a l f  hour of 
q u e s t i o n s ,  b u t  ended up t ak ing  about one hour wi th  roughly f o r t y - f i v e  
minutes  of  ques t ions .  We went t o  P ro fes so r  Inose ' s  o f f i c e ,  were 
formal ly  r ece ived ,  and d iscussed  v a r i o u s  types  of  t h i n g s .  The two 
p ro fes so r s  had t o  l e a v e  because they  had a d inne r  meeting of  some 
s o r t .  

We were then shown around the  l a r g e  Hitachi machines by one o f  t h e  
s t u d e n t s .  It was the  Hitachi 8800 and he lamented t h e  f a c t  t h a t  
H i t ach i  now was making IBM compatible  computers,  which he considered 
i n f e r i o r  t o  the  ones they  had c u r r e n t l y  made. Their  o t h e r  l i n e  i s  
almost  IBM compat ib le ,  der ived  from t h e  Spec t r e  70 u n i t ,  bu t  has  
special  supe rv i so ry  c a l l  i n s t r u c t i o n s  which makes them incompatible .  
We looked around the  computer,  which is  r e a l l y  a monstrous machine 
because it was made o u t  of  MECL 10K, I b e l i e v e ;  b u t  the  machine was 
water cooled.  

There was a four  processor  system, three fast processors  and a slower 
processor .  The load  was no t  very  heavy. We went over t o  look a t  t h e  
system re sources  and I r a n  a BASIC and FORTRAN program. The BASIC'; 
n u l l  program r e a l l y  bombed ou t  so I have a f e e l i n g  t h e  n u l l  program * 

took a good d e a l  of time showing tha t  they  had some kind of 
i n t e r p r e t i v e  compiler .  The FORTRAN produced good q u a l i t y  code and r a n  
very  r a p i d l y .  

W e  l e f t  t h e r e  about  6:OO PM f o r  d inner  w i t h  Yu Hata, h i s  w i f e  and Don 
F r o s t  a t  Yu Hata's son ' s  apar tment .  We spen t  a thoroughly en joyable  
evening looking a t  h i s  a i r p l a n e s .  Because he is an avid photographer,  
he g o t  i n t o  b u i l d i n g  model a i r p l a n e s  f o r  aer ia l  reconnaissance photos.  
He a l s o  b u i l t  some h e l i c o p t e r s .  A l l  of  t h i s  was indeed i n c r e d i b l y  
impressive.  The a i r p l a n e s  are very  d e t a i l e d  and t ake  something i n  t h e  
area of s i x  months t o  one year  t o  b u i l d .  

J u l y  ast- Sony 

We were picked up e a r l y  a t  the  h o t e l ,  checked o u t ,  and went t o  t h e  
Sony Corporat ion Cen t ra l  Research Lab where we were given a b r i e f  
i n t r o d u c t i o n  t o  what Sony is  working on. Other than tha t  I was able 
t o  g e t  no information from t h e  Cen t ra l  Research Lab group. I asked 
about  what was going on i n  t h e  Systems Research Group, bu t  t h e  only 
t h i n g  we saw was a Sony TV tube  (used f o r  Graphics) f o r  which I have 
t h e  s p e c i f i c a t i o n s .  



Diary of My V i s i t  t o  Japan 
Gordon Bell - Summer of  '78 

They a l s o  demonstrated wi th  c h a r a c t e r s  b u t  t h e  i n t e r l a c e  problem 
created i n c r e d i b l e  f l i cke r s .  I asked about buying monitors  but  t hey  
said I would have t o  see Mr. Iwama. Having g o t t e n  no information from 
the  Cent ra l  Research Lab, w e  then went t o  Sony's Atsugi p l a n t ,  where 
w e  saw the  v ideo  tape r eco rde r  be ing  made. I n  c o n t r a s t  t o  t h e  NEC TV 
p l a n t ,  t h e  Sony p l a n t  d id  not  do any burn i n  o f  p a r t s  bu t  i n  f a c t  used 
testing t o  ensure t h a t  t h e  product worked when they were a l l  pu t  
t oge the r  . 
A l a r g e  number o f  t h e  p a r t s  were done o u t s i d e  t h i s  p l an t  and 
subassemblies  were brought  back f o r  f a b r i c a t i o n .  I n  a l l  t h e  p l a n t s  
t h a t  w e  saw on ly  about  h a l f  of  t h e  work is done i n s i d e .  The rest is  
done by subassembly or  c o n t r a c t  l a b o r .  I n  t h e  f a c t o r y  only 40% of t h e  
1,100 people  were workers.  O f  cou r se ,  t h i s  was reasonably  high 
cons ider ing  tha t  i n  t h a t  f a c t o r y  about  250 o u t  o f  t h e  1,100 were i n  
t h e  engineer ing  group. T h i s  i s  where they  made so many semis. 

The semiconductor p a r t  used three micron channel width f o r  NMOS. They 
were t h e  first i n  Japan t o  use the B e l l  Lab l i c e n s e  of  t h e  t r a n s i s t o r ,  
and M r .  Iwama, t h e  P res iden t  and t e c h n i c a l  person a t  t h e  top ,  i n s i s t e d  
t h a t  a large number of eng inee r s  be h i r e d  t o  do semiconductors and,  i n  
fac t ,  he backed Dr. Esaki .  

Sony has an e l e c t r o n  beam mask maker, which they  go t  from Japan 
Electric Corpora t ion ,  which is a copy o f  the  American e l e c t r o n  beam 
mask maker. We s a w  one o f  t he  AM 2900 i o n  implan te r s .  It was j u s t  
t h e  f o u r t h  o r  f i f t h  i n s t a l l e d  there. They p r ide  themselves i n  owning 
a g r e a t  number of  t h e  key semiconductor p a t e n t s  and, i n  f ac t ,  have a 
10,000 v o l t  t r a n s i s t o r  pa t en t  which is very  key t o  making a l l  s o l i d  
s t a t e  TV sets.  

We l e f t  the  f a c t o r y  i n  t i m e  t o  have 1.unch with Mr. Iwama, who of-* 
course  took us  t o  a h o t e l  where we had a western meal; b u t  be fo re  
t h i s ,  we looked a t  three ve ry  i n t e r e s t i n g  video recorder  p r o j e c t s  a l l  
of  which we have become i n t e r e s t e d  i n .  

The MAVICARD r e c o r d e r ,  which I have b r i e f  informat ion  on and a 
c a r o u s e l  ve r s ion  t h a t  a l lows  up t o  f i v e  o t h e r  c a r d s  t o  be loaded 
au tomat i ca l ly ,  is  a scanned dev ice  and t h e  card  holds  up t o  one 
hundred images. There was a small v ideo  d i s k  which held t e n  seconds 
o f  v ideo  on a frame by frame b a s i s ,  and could be used i n  f r e e z e  frame 
a p p l i c a t i o n s .  That system w i l l  be in t roduced  t h i s  year f o r  s p o r t s  
t each ing .  I am asking  Yu Hata t o  go ahead and get informat ion  on 
these products .  The t h i r d  device  was a small t ape  r eco rde r ,  a t i n y  
video d i s k  about  t h r e e  inches  i n  diameter t h a t  can s t o r e  only  a few 
frames o f  video.  

A l l  these products  I f i n d  extremely i n t r i g u i n g ,  and a l l  w e  have t o  do 
i s  f i g u r e  o u t  how t o  couple  them t o  D I G I T A L  record ing .  Iwama t a l k e d  
about  the  v a r i o u s  forms o f  pu l se  code formula t ion  f o r  audio and video 
( t h e y  have g o t  t o  get  i n t o  i t ) .  We would au tomat i ca l ly  end up w i t h  
t ape  and d i s k s  t h a t  w i l l  a l l ow us t o  use the  video technology i n  
computers,  
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They make it  a po in t  i n  t h e i r  a d v e r t i s i n g  o f  t r y i n g  t o  s t a y  away from 
anyth ing  t h a t  o t h e r  people are doing.  One can see by t h e i r  va r ious  
products  and images, j u s t  what t h e i r  approach t o  l i f e  is. Thei r  motto 
i s ,  " re sea rch  makes t h e  day". 

Af te r  lunch w i t h  Mr. Iwama, w e  drove t o  t h e  t r a i n  s t a t i o n  where we g o t  
on t h e  b u l l e t  t r a i n  f o r  Kyoto a r r i v i n g  i n  Osaka a t  about  7:15 PM. We 
were met by t h e  sof tware  s p e c i a l i s t  and were taken t o  the Osaka Hotel 
where DEC Japan,  Osaka Branch, were having t h e i r  end-of-the-year 
p a r t y .  There were about  75 people t h e r e .  Don F ros t  gave a good 
speech cal l ing f o r  p l en ty  of  openness and then I followed up by say ing  
how glad I was t o  be i n  Japan,  about  how impressed I was w i t h  the  
Japanese,  and our  need f o r  q u a l i t y .  

We f i n a l l y  g o t  back t o  Kyoto and t h e  Tawaraya, an o l d - s t y l e  Japanese 
Inn ,  a t  11:OO or so. I was g lad  t o  l a y  on a mattress t h a t  was f l a t  on 
the  f l o o r  and very  comfor tab le ,  a f t e r  having l a y  too  s o f t  i n  Tokyo. 

*Julvand - Sigh t see ing  a t  Kyoto and Naraand 2Ird 

We had b r e a k f a s t ,  Japanese s t y l e ,  i n  our  room a t  about 8 : 3 0  AM and 
then  Gen Narui and Miss Tomioka came f o r  us  t o  go s ight -see ing .  I n  
Tokyo we had home-made c o f f e e  and f r u i t  i n  t he  room t o  ga in  time, 
decrease  i n t e r a c t i o n ,  w r i t e ,  and i t ' s  awful ly  cheap. 

I n  t h e  morning we went t o  t h e  summer detached palace of t h e  Emperor 
Shugakuin o u t s i d e  o f  Kyoto, which included many temples ,  houses and 
r ice  paddies  i n  an extremely b e a u t i f u l  s e t t i n g .  We were ve ry  
f o r t u n a t e  t o  g e t  there ,  and because I was a v i s i t i n g  l l d ign i t a ry l l ,  we 
were allowed t o  go.  I was g lad  t h a t  n e i t h e r  Yu Hata nor Gen Naru i  had 
seen t h e  palace so i t  was a t reat  f o r  a l l  of us .  Miss Tomioko was i n .  
a t r a d i t i o n a l ,  e l a b o r a t e ,  b e a u t i f u l  Kimono and kept  being stopped by-* 
U.S. photographers  a t  each s i te .  

We took o f f  on a t o u r ,  which was about a two mile walk i n  reasonably  
warm climate, up and down t h e  h i l l  i n  an almost Greek-like s e t t i n g .
Then w e  l e f t  f o r  Arashi-Tei, a r e s t a u r a n t  I t h i n k  a t t ached  t o  a h o t e l  
t h a t  overlooked t h e  Hozu River .  We had a t y p i c a l  Japanese,  probably 
n ine  c o u r s e ,  luncheon s t a r t i n g  o f f  w i t h  beer because we were so 
t h i r s t y  a f t e r  t h e  walk. After lunch w e  went up t h e  Hozu River and 
rode the  boa t  down f o r  about  10 miles back t o  the  landing  of the  
r e s t a u r a n t .  

Off w e  went t o  v i s i t  t H e  Nijo-Jo cast le  i n  t h e  c e n t e r  of Kyoto. This 
was a cast le  of t he  Shogun, b u i l t  t o  impress  the  Emperor t o  put  him i n  
bus iness .  However, n e i t h e r  of them spen t  t h a t  much time i n  Kyoto 
because they  both  l i v e d  i n  Tokyo. The cas t le  was, o f  course ,  
extremely impress ive  w i t h  moats a l l  made of  wood and bamboo. 

We came back t o  t h e  Tawaraya, c leaned up a b i t ,  and went o u t  t o  d inne r  
a t  a ve ry  n i c e  r e s t a u r a n t .  It is hard t o  remember which is the most 
memorable p a r t  of  i t ,  g iven  tha t  t h e r e  were so many courses .  After 
d inner  w e  went down the  main street of  Kyoto looking f o r  va r ious  
souveni rs .  
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I spen t  most o f  my time looking  for a k n i f e ,  having been i n t r i g u e d  
wi th  t h e  p o s s i b i l i t y  of  s l i c i n g  vege tab le s  very  t h i n  which i s  one of 
t h e  s p e c i a l t i e s  of t h e  Japanese s a l a d s .  I found one ,  g o t  a few o t h e r  
odds and ends as  p r e s e n t s ,  some more i d e a s  for p r e s e n t s ,  and re turned  
t o  t h e  Hotel  about  9 : O O  or  so ,  q u i t e  ready t o  konk ou t  so 1 could go 
the  next  day. 

On Sunday morning w e  were t r y i n g  t o  sleep l a t e ,  g iven  t h a t  we were 
going t o  take o f f  a t  9 : 3 0 ,  b u t  our  maid /a t tendant  un fo r tuna te ly
dec ided  t h a t  w e  should g e t  up about the same time a s  the  d a y  before  
and we  were o u t  by about  8 : 3 0 .  We met Gen and Miss Tomioka a t  t he  
ra i lway s t a t i o n  and caught t h e  1O:OO o ' c lock  expres s  t r a i n  t o  Nara. 
The t r a i n  i s  run by a p r i v a t e  company and was extremely,  comfortable  
and c o o l ,  as a r e  a l l  the Japanese t r a i n s .  We a l l  go t  t o  the T o d a i j i  
Temple a t  about  10:30. 

We went on t o  v i s i t  the  Taish i  Shr ine  a t  t h e  same l o c a t i o n ,  walked 
around, and had a f a i r l y  heavy nine-course lunch a t  an o ld  inn  cal led 
Tonochaya. We were o f f  by 2:OO and went t o  v i s i t  both the  Toshoda i j i  
Temple and the  Yakushajf Temple.  These were high p o i n t s  o f  our  t r i p .  
We were met by a l a d y  who is on t h e  s ta f f  there. Miss Tomioka knows 
her  very  well and we had an i n c r e d i b l e  walk through the  v a r i o u s  
temples .  The l a t t e r  temple was probably most impress ive  because a 
f i r e  had des t royed  t h e  west temple and they are b u i l d i n g  a new one.  
We were ab le  t o  t a l k  t o  the  engineer  who i s  i n  charge of t h e  new 
c o n s t r u c t i o n .  He showed us around and we  ended up going i n t o  t he  
c o n s t r u c t i o n  of t h e  temple.  It is  made of  wood wi th  no metal  and is 
about 30 - 40 meters  t a l l .  We a l s o  went t o  t h e  s i t e  where t h e  wood 
was be ing  p r e f a b r i c a t e d .  This  i s  being done by a bunch o f  s c h o l a r s  
and an old ca rpen te r .  The whole t emple  i s ,  o f  cour se ,  designed t o  
l as t  1,000 y e a r s  and ,  w i t h  t h e  care they  3re t a k i n g ,  should eas i ly ' ,  
accomplish t h i s .  There a r e  about twenty c a r p e n t e r s  working on t h e '  
b u i l d i n g .  It i s  thought  i t  w i l l  take about t h r e e  y e a r s ,  or about 
s i x t y  man y e a r s  of  work, t o  complete t h i s  temple. 

The s u p e r s t r u c t u r e  o f  t he  b u i l d i n g  is b u i l t  around a wood pole  and t h e  
temporary s t r u c t u r e  is  made of s tee l  and i s  q u i t e  permanent. After w e  
g o t  through cl imbing around,  w e  were taken up i n  another  temple t h a t  
houses some o f  t h e  Buddhas. A l l  these t e m p l e s ,  o f  cour se ,  house 
Buddhas of  va r ious  s i z e s  and shapes.  The first one houses the wor ld ' s  
l a r g e s t  Buddha made of 12th  century  bronze. 

We were presented  wi th  v a r i o u s  photographs,  g i f t s ,  good luck  charms, 
and goods t o  he lp  us  on our  way. We had tea and cakes wi th  one of t h e  
monks a t  t h e  temple b e f o r e  we l e f t  a t  about  5:15. We g o t  the  5:30 
from the  s t a t i o n  near  the  t e m p l e ,  t r a n s f e r r e d  t o  the  express  a t  Nara, 
were back t o  Kyoto by s i x ,  and had d inner  a t  seven. 

The f i v e  of  us  had d inne r  a t  t h e  Tawaraya -- e leven  courses .  It was a 
magni f icent  d inner  s t a r t i n g  wi th  raw fish, vege tab le s ,  and soup. 
Along about  the  e i g h t h  course  we were served with a ve ry  heavy tempura 
as b a t t e r - f r i e d  shrimp, v e g e t a b l e s ,  p o t a t o e s ,  and f i s h .  I was hoping 
t h i n g s  would be ove r ,  b u t  i n  came t h e  next  course ,  which f ea tu red  t h e  
h i b a c h i  Everybody had s t e a k  and va r ious  vege tab le s  Somehow I 
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managed t o  g e t  through t h a t  cour se ,  bu t  skipped t h e  next  two because 
i t  i s  probably thought  bad luck  t o  have an even number of  cour ses .  We 
were a l l  presented with small h ibach i s .  We f i n i s h e d  d inner  a t  about  
q u a r t e r  of  n ine  which i s  no t  n e c e s s a r i l y  t y p i c a l ,  because f o r  some 
reason ,  even though food is  very l o v e l y  and t h i n g s  are i n  small 
s e r v i n g s ,  t h e  Japanese e a t  very  fas t .  While I am he re  I am t r y i n g  t o  
eat slower than  normal, o therwise  we would f i n i s h  t h e  meal i n  probably 
an hour .  I do en joy  t h e  food and the  time s p e n t  very  soc iab ly .  

J u l y  ath- Talks a t  Kyoto, Osaka, and Kyoto Sanyo Unive r s i ty  

I gave l e c t u r e s  a t  Kyoto and Osaka U n i v e r s i t i e s  and had d inner  with 
people from Kyoto Sanyo. Un ive r s i ty .  (The t ape  i s  appa ren t ly  l o s t  i n  
t h e  Sydney s e c r e t a r i a l  poo l s ) .  

J u l y  2Sth - NEC 

We v i s i t e d  NEC i n  Kyushu, which i s  on t h e  i s l a n d  of Okinawa, a place 
where NEC makes almost  80% of  i t s  semiconductors.  It i s  t h e r e  because 
o f  t h e  l a b o r  f o r c e  and because of  t h e  supply of  water. They make 
about 5 m i l l i o n  pieces a month, 60 m i l l i o n  per year ( a t  8 0 p ,  t h i s  
would g ive  t h e  t o t a l  NEC IC's a t  75 m i l l i o n  per y e a r ) .  If each is 
s e l l i n g  f o r  maybe $3.00 ,  because they  have a l a r g e  amount of L S I ,  
N E C ' s  t o t a l  s a l e s  would be a t  about a q u a r t e r  b i l l i o n  d o l l a r s  (which 
is what we th ink  they  a r e ) .  

Mr. Iwao, Chief Engineer ,  took u s  around. €le is  a c t u a l l y  t h e  ope ra to r  
of t h e  p l a n t  and i s  i n t e r e s t e d  i n  h igh  volume manufactur ing.  The 
brochure I took back h a s  a l l  of t h i s  anno ta t ed .  They s ta r ted  t h e r e  i n  
Septeriiber 1969, wi th  only 400 m i l l i o n  yen c a p i t a l ,  or  a t  t oday ' s  
p r i c e s ,  about  $2,000,000. They employ about  1,750 people  t h e r e  --; 
1,250 are d i r e c t  l a b o r e r s .  They ope ra t e  two s h i f t s  ---5:30 AM t o  1 : 4 5 '  
PM, and then  t h e  second up t o  lO:3O. 

Thei r  h i s t o r y  t h e r e  is one of  s t a r t i n g  o u t  t o  do semiconductors f o r  
N E C ' s  NTT te lephone  b u s i n e s s ,  so they  have a fundamental i n t e r e s t  i n  
q u a l i t y .  Subsequently when they  go t  i n t o  t h e  NMOS PMOS c a l c u l a t o r ,  
cash  r eg i s t e r ,  and computer b u s i n e s s ,  t hey  changed the  emphasis t o  
volume, which they have now. I n  doing t h i s ,  t hey  never l e f t  t h e i r  
concern fo r  q u a l i t y .  

A l l  products  are burned i n .  The NTT products  a r e  sometimes burned i n  
for  as  much as a week, and some products  are only  burned i n  h a l f  a 
day. Eight  percent  of  N E C ' s  t o t a l  sales go o u t s i d e .  It i s  bu i ld ing  
as much as  15 t o  20% of t h e s e  sales f o r  expor t .  Probably a larger 
amount i s  t o  t h e  United S t a t e s ,  a l though,  we d o n ' t  know. They are 
making a l l  PMOS 4 c a l c u l a t o r s  and cash r e g i s t e r s ,  and NMOS computer 
memories, i nc lud ing  t h e  4K p l u s  16K RAM. They are doing a l o t  of CMOS 
for watches,  c a l c u l a t o r s  and r a d i o  equipment. I n  a d d i t i o n  t h i s  NEC 
p l a n t  makes t h e  B I P O L A R  CML l o g i c  for t h e  h igh  speed computers based 
on t h e  Honeywell CML l o g i c .  

We i n i t i a l l y  had concern whether we could v i s i t  t h e r e  and they  
r e l u c t a n t l y  agreed t o  l e t  us .  The person who took u s  around was not 
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' t h a t  keen on having u s ,  b u t  was c e r t a i n l y  c o r d i a l  a f t e r  we a r r i v e d .  
They t r y  t o  keep t h e i r  l a b o r  f o r c e  f l a t .  They have taken a l l  of t h e i r  
p l a t i n g  and marking equipment for  t h e  two i n - l i n e  packs t o  l o c a l  shops 
o u t s i d e .  They start wi th  s i l i c o n  wafers ,  go through t e s t ,  then sh ip .  
They have a very n i c e  process  c h a r t .  I n  f a c t ,  v i r t u a l l y  l i k e  every 
Japanese company, w e  were handed a brochure t h a t  c l e a r l y  descr ibed  
t h e i r  whole process .  I n  t h i s  case t h e r e  are 15 s t e p s .  The 16th i s  
s h i p m e n t ,  which i s  by  a i r  i n  s p e c i a l i z e d  c o n t a i n e r s .  From a 
semiconductor s t a n d p o i n t ,  they used t h e  411 wafer on one l i n e  i n  a 
large two-story b u i l d i n g  (240 x 40 meters)  -- t hey  have about 4 l i n e s  
and a t  t h e  one end is  t h e  new 4 inch  l i n e .  

I n  a small b u i l d i n g  they  have the  b i p o l a r  l i n e  which i s  l o w  volume f o r  
a l l  o f  t h e  process ing  Areas. The second f l o o r  i s  t h e  p e l l i t A z a t i o n  
through t e s t i n g  p rocesses ,  exlcuding t h e  p a r t  t h a t  i s  done o u t s i d e .  

Mr. Iwao wanted t o  know how t h i s  compared t o  T I  and t o  INTEL. I could 
n o t  t e l l  him (probably  because I d o n ' t  understand semiconductors t h a t  
w e l l ) .  Frankly I was q u i t e  impressed simply because o f  t h e  i n c r e d i b l e  
c l e a n l i n e s s  and t h e  well designed layout; they  have. 

Again, t h e  p re s su re  of  t h e  Japanese custom o f  t ak ing  shoes o f f  
( l e a v i n g  them a t  t h e  door) t o  e n t e r  a b u l l d i n g  is  r e a l l y  h e l p f u l  t o  a 
semiconductor p rocesso r ,  because i t  means t h a t  you d o n ' t  c a r r y  a l o t  
o f  d i r t  around. All of  t h e  areas t h a t  were p a r t  of  t h e  f a c t o r y  were 
marked i n  terms of c lass .  The workers and t h e  back of  t h e  equipment 
was c lass  F and then every th ing  else was i n  c lass  C. They had class B 
and c lass  A rooms. They end up with  a f a i l u r e  r a t e  of 1 %  a t  burn i n ,  
so t h a t  they  have a very  h igh  o v e r a l l  volume rate a t  customer 
acceptance.  

They own mask making equipment i n  Tokyo, which i s  an EB machine. All 
of  t h e  work done by t h e  des ign  and manufacturing product ion equipment 
des ign  is done i n  Tokyo. 

NEC has  processed SOS wafe r s ,  bu t  is  no t  i n t e r e s t e d  i n  i t  because of 
t h e  low volume, low y i e l d ,  h igh  c o s t  n a t u r e  o f  i t .  They a r e  a l s o  
looking  a t  and made ( i t  is  not  clear how) JIL par t s  appa ren t ly  f o r  the  
NTT. (NTT wants i t . )  Unlike many of t h e  o t h e r  semiconductor 
companies, e s p e c i a l l y  Sony, WC b e l i e v e s  t h a t  it mus t  b r ing  a l l  of  t h e  
m a n u f a c t u r i n g  equ ipmen t  a l o n g .  It  h a s  formed a w h o l l y  owned 
s u b s i d i a r y  t e s t e r  company c a l l e d  ANDO.  Of c o u r s e ,  b e i n g  v e r y  
p a t r i o t i c  t o  Japan and themselves ,  they use t h e  NEC M4 minicomputer, 

. 	 which is  a convers ion  of  t h e  Varian machines. The manufacturing 
compla in t ,  about  t h e  d i f f i c u l t y  of maintenance o f  t h e  t es te r ,  i s  
t r a d i t i o n a l  wi th  every  manufacturing group I have heard.  

The 4 i nch  l i n e  i s  one area t h a t  we weren ' t  al lowed t o  see. I n  fac t ,  
he s t u d i o u s l y  avoided us  looking  a t  t h e i r  wafer l i n e s  a l though t h e r e  
were windows i n t o  a l l  o f  t h e  o t h e r  l i n e s .  I n  t h e  case o f  t h e  new 4NC 
wafer l i n e ,  t h e r e  were no windows and no h i n t  as  t o  what was i n s i d e . .  
He d i d  say ,  however, they  use automatic  a l i g n e r s ,  and t h a t  through t h e  
p rocess  up t o  d i f f u s i o n ,  every th ing  was handled as a continuous 
process .  I would guess they  have as h ighly  an automated f u n c t i o n  as 

Page 12 



Diary of My V i s i t  t o  Japan 
Gordon Bell - Summer of '78 

' T I ' S  we  saw s e v e r a l  y e a r s  ago. D i f fus ion ,  and some of t h e  o t h e r  
p rocesses ,  a r e  ba t ch  i n  product ion.  He longs  t o  have the  whole th ing  
be a cont inuous process,. 

I was i n c r e d i b l y  impressed with t h e  f a c t  t h a t  t h e r e  were graphs of 
every th ing  everywhere and I suspec t  even some graphs  on semi-log paper  
somewhere. The graphs were used t o  p l o t  every th ing  a g a i n s t  every th ing  
e l s e ,  so t h a t  they r e a l l y  knew what t h e i r  process  was doing and t h e  
o u t p u t .  I n  t h e  case  of t h e  s e c r e t  p rocess  I asked abou t ,  he s a i d  t h a t  
it had cons ide rab le  computer c o n t r o l  and t h e  main reason for  doing 
t h i s  w a s  t o  know what t he  va r ious  s t e p s  of t h e  process  were doing and 
what t he  p r o d u c t i v i t y  was. As a manager, s i n c e  he is  no t  g iven  t h a t  
much c o n t r o l  over h i s  own d e s t i n y ,  he is very  concerned about 
p r o d u c t i v i t y .  He does dove some of  t h e  simple p a r t s  o u t s i d e ,  b u t  a lso 
is concerned wi th  automating as much as  p o s s i b l e ,  and keeping the  c o s t  
of  a l l  t h e  l a b o r  f o r c e  f l a t  while  main ta in ing  t h e  v a r i o u s  s t e e p  
i n c r e a s e s  i n  volume. He d id  not  s a y  when t h e  65K/RAM would be b u i l t  
bu t  t hey  are being produced now i n  Tokyo. 
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J AlR ACllERlCAW BUYERS HAVE CHANGED mfl IWVEMTOR - NFG* 

DISTRIBUTOR 

TO DISTRIBUTOR 

(TEXTILES, STEEL, RADIOS, SEVIWG HACHINES, TYPEWRITERS, 

CAHERA/OPTICS, SNALL CARS, TV, TAPE RECORDERS, WATCHES, 
CALCULATORS, 
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INDUSTRY, GOV'T,.ACADEMIA,- - S O C I E T Y  CONSPIRE TO AID THE JAPANESE* 

THEY HAVE SYSTEMATICALLY DOMINATED TRADE B Y :  

1. DEVELOPMENT OF DOMESTIC INDUSTRY 
2. ESTIMATED EXPORT BASE 

31 MARKET PENETRATION 

4- MARKET EXPLOITATION 
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STRATFGY & TACTICS OF THE JAPANESE 


- INDUSTRY,  GOV‘T, ACADEYIA OPERATE AS TEAM* Amu c4& 

/
/ 

&A*
MITI IS A U T O C R A T I C  - CREATES JAPAN CLUB* S h &A+ 

WE HAVE NO M I T I  TO PROTECT AND BUILD TRADE RESOURCES* 

THE INTENT IS TO DOMINATE SEMIS + COMPUTERS. 
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P R O & S S E ~ I E W T E D-__- f O R  CORPETITIOY, QUALITY,*> 

\---- 3
ACQUIRED C6MPUTER\TECH* FROM WORLD, (U-S-)- BUT IMPROVED ON I T *  
& C O T -

+ DESIGN INCLUDE: LOOK-ALIKE, LICENSE, REVERSE - ENGINEERING-
3 3 Y & , 5 0 , *  

I - J 

- DON'T DO MARKETING. 

GO FOR QUALITY V S .  THROW-AWAY 


LONG-LIFE CYCLE 
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- DERSTAND AND MANAGF A COAPLETF. PROCFSS 
r. r: 

- M I T I  HAS FEW l A B S, BUT FUNDS (COMTROLS) WORK.
9% LUL,, -_._- 1w& -2 /s&&

c 

- ENGINEERING V S - SCIENCE 

- UNDERSTAND GROWTH, VOLUME, DERAND, ETC. 

- THEY GIVE UP PROFIT FOR GROWTH ( I N  SHORT TERM) 
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AT A SOCIETY IEVEL JHFY'RE, TOGETHER 

ENGINEERING & SCIENCE VS- L A W  A N D  BUSINESS T R A I N I N G  

LOWER TAXES. 

LESS MILITARY, NIH, NASA EXPENSES. 

i, 
COMPUTING IS SUPPORTED-

-
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THF 	 JAPANFSF II I IVE  TO WORK VS. WORK TO L IVE"  

. FOCUS IS ON WORK + LOYALTY. 

RISK 	T A K I N G  IS POSSIBLE (WITH S E C U R I T Y ) .  

QUALITY CONTROL IS AT WORKER LEVEL. 

KNOW-HOW FOR TEAM (INTER-DISCIPLINARY) W O R K -

* WORK IS THE GOALS V S - FREEDOM (NON-WORK).  
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The J a ~ a n e ~ e rare  i n n o v a t i n g  in the r i s f h t  war, Haw can Japan be 
the model if their new ideas come Prom other ~ l a c e f j ?  Es~eciallr 
because many ideas probablu came from the USr a lot can be 
learned about their procossic4i of innovation that lead to success+ 
This P T Q C ~ S Stakes ideas f rom research through manufacturina and 
i n t o  t h e  market, In  d e a l i n g  with makin3 Prototvpes and then 
d c v e l w i n g  Production caPabilities9 the Japanese ore s o l v i n g  the 
Problems that will lead to mope innovations* In t h e  meantimer US 
industry has been transformed into warehousesr manaded b r  
Purchasing a4cntrjt and I haven’t noticed how man% ideas come f rom 
theme Sellins ideas to J a ~ a nand then burinl back the products
that incoworate the ideas will lead onlv to f e u e r  innovations 
and to industrial decay in the US, 

JAPAN‘S STRATEGY AND TACTICS 

With 100~000r000people and virtually no natural resourcesv Japan
has ProSretised f rom manufacturins low technolo39 commodities such 
as textiles to c o m ~ l s x  machinew? such as the micro-miniature 
area emploring Precision optics and precision mechanics in video 
tape recorders and television+ Hiah skill9 low cost level 
technolods work. is beinsr concentrated in Japan while lolr skill 
wark such a4i assernblr o f  things like television sets are done in 
L>ropriate  off-shore law skill areas such as San Dieso+ 

The overall approach tu market domination cornas in a four phase 
attack startins Prom the d e v s l o m e n t  o f  a domestic industrut 
o f t e n  usins borrowed technotods but controllins imports until it 
is established* Their serorrd phase. is to establish the export
base with a reputation f o r  nualitv and reasonable prices4 The 
t h i r d  step* major market penetratiant depends on cooreration 
asanS Japanese companies with respect to their models 2nd blsir-49 
marketing nauc;clor mass vo1ullre.r and low Prices to r a p i d l u  dain 
market share  and knock-out the competition* When there is 
sufficient market penetrat ion thelr finallv move into market 
exploitation and totally barninaster for  exampler in ~ r o c i s i i o n  
camera5 

I n  J w a n r  dovernment and business work together in a team sense 
unlike t h e  hishlu advcrsarr relationship existins in the US+ The 
9 r a w  called H I T I F  (Ministry uf Internat iona l  Trade and I n d u s t r r )  
wi th  almost an autocratic  rower 7 helps amal&+mrste strategies
mmmonlu fef‘erred to a5 Japan I n c +  Digital EnuiPment Company has 
had emerience i n  terms d e m o r t i n 3  a particular product c2lled 
HUMPSF a data-base w e r a t i n 9  srstetn for intFractive data-base 
problemst A f t e r  six sales wf HUMPS in Ja~an ,rinterpreted b r  MITI 
as lost salest tho development o f  B Japanese mini-computer
version was funded* In mid-i978 a Japanese researcher at 

wegie Hellon University asked me for t h e  intevnal s t r u c t u r e  o f  
DEE‘S implementation o f  MUMPS from 3 ComPuter sciences o - ~ ~ l l e d  
vieuroint+ This Particular episode shows me how they res119 have 
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:ailrated academic research with industrial Sroials* The US 
c‘dtainlu does not have the m u i v a l e n t  o f  HITI# Ptrotectinf and 
aidinr major corporations as national resourcesr I n  Particular 
the U§ Oovernment seems to be deteminrsd t o  bwok UP corporations
such as XBHr capable o f  undertoking innovative ProJects, 

The Jwmssa s t r a t e g y  t o  win domination is hidden+ T h e i r  
behavior is open: thew conbine snd in rompwtersr different 
con~zrnies Position the machines to provide a full line from 
Japan+ Thou have won the advantad@ o f  w o v i d i n d  a range o f  
machines so the softurnre runs a c ~ 0 5 5  that  sustem and avoidin4 
rodundrntt costlr develwaent, blSOT this work is based on IBtl 
emulation+ Such industrial collusion is not acceptable in t h e  
US! when P ~ Q P ~ E  in a hotel room9 talkinid about ~ricosormeet 
Positianindr thesr often end UP in Jail+ Y R t  neither the US 
Comarerte D e ~ e r t m ~ n t  the labor Dwartment a r ~ e 8 rt o  a plano r  have 
or Pcrsiorrnel to maintain dominsnce in hiirh technological fields 
that is important ta econorn~and se~uritw+ Horo i w o t t a n t t  both 
these departments behove as aduarsaries to each other and to 
industry, 

Ja~anersindustrial tactics focus is on the cantrrlitr o f  work 
and loWaltW to the COAIPPnYe The Work mthic at work iS an 
incredible thins to 5 4 m 4  A hi4hIsr stable work force promotes a 
certain amount o f  risk-takins because there i s  little fear of Job 
t.- r mination * I n  the USt with threats  o f  unewlormantr 

ik- takin# k c w s  daclininat and with i t  innovation, Xn some 
S&JPS i n  US Comraniest it is difficult t o  find out who can take 
a risk* For  ~ x a m ~ l e tm verw nice mewortl cornronmt was developed
in a lame corporate labv under DOD sronsorship and f t r i e d  t o  
bur i t  &ut Pound t h a t  the Defense Department was biddin# asainsf 
met A l l  this little lab reallw wanted t o  smll was about one as 
year to tho Defense Dwisrtlarent to keep their research SPOUP 
foind. I wanted IOVQOO I weart We just couldn’t find anvonl~ 
within t h e  structure o f  the l a w e  organization who wanted to 
manufacture the Froduct. Xt was rearllw treficr a very good
Product that could, be useful t o  societar and the ~ C O ~ U L S I +But I 
rsallv couldn’t even find out who it was who made the decision. 
Whu i s  fes&r&rch funded in the f i r s t  rlrce i f  the sios1 is not t o  
product BI useful device? The sfrow is still doin4 research in 
the same areat and t h e  DeCrnse Deplartment S r  still buvinf 
Prototwes and there is rbsolutelv no way that tho device can 
ever Set out of t h a t  laboratow through the d1visSonal 
bureaucracies and i n t o  industru* T h i s  reallw Points out t h e  poor
c o u ~ l i n s ibetween the development of  ideas and t h e  mechanism for 
exploiting then .  Our present fovernnant#indu%trirl bureaucracw 
laiirht well have throttled Edison to one l i i t h t  bulb had ha lived 
m e  hundred Years later, 

I * CduBXftu control has been delestated to t h e  worker 61s O P P O S ~ € O  
b-ind mena%3d* This Participation rrovidras a kew t o  the devotion 

the uork~laccand a sense o f  achievement within the fabric o f
L
societal goals. Incowetent  workerr becomo W ~ B F ~ Saf the 
or!asniration and not  wards o f  the state9 such as toh  3 0 0 ~ 0 0 0  





I f  YOU loak in the sixteenth centurst i t  o n l ~took t h e  Japanese 
18 months t o  acauire t h e  manufacture o f  fun5 and furwuwder from 
t h e  Portsue!se4 Fur any Praductr the8 consider mual i tu  firstr 

, then volwirie f o r  growth and flexibilitr to allow for the Past  turn 
around needed to maintain full-production capacitu i n  shiftin9 
markets.  

Thsu do a s w e t b  j o b  o f  b e i n g  able to orient  their production
Pine  with cwalitr and flexibilitr+ The whale issue af 
semi-conductor nualitv ~ Q C P S S E I P Y  for bwi ld ind  computers sealaad t o  
corne from t h e  f a c t  t h a t  the t e f m h o n e  cmwantl burs f rom other 
sourcesr actins as a aualitu filter. Once tlow've sot volume it 

' is n o t  SO to det aualit%+ The f a c t  t h a t  the Japanese hawe 
. this separate organization burins and sellin3 reilly has helped 

t h e i r  semi-conductof indus trr ,  If YOU contrast this with our 
' s i tuat ionr  the t e l w h o n o  inbustrr is its awn captive supplier. 
, They have a w l i t u p  o f  courser but thev don' t  have t h e  t e c h n o l o g r

incentive o r  cost dosls because of  the long a m r t i a a t i o n  ~ e ~ i u d t  

A l l  the Japam!sa computer manufacturers have acnuired t h e i r  
technola4y w i t h i n  t h e  post ten years  bu dealing with  US 
manufacturersr e i t h e r  as a j o i n t  v e n t u r e  OP under l i c e n s e r  
includirr$: F u J i t s u  (Amdahl/Sietitens) and Hitachi ( R C A ) ;  NEC 

n e w e l 1 ~OEr U s r i m )  and Toshiba ( H o n w w e l l r  GEP Interdata);di t s l i b i s h i  ( X e r o x )  and Qki ( w i t h  Urtivac Joint v e n t u r e ) ;  Yokaaawa 
(HP); and N i w m  Hinicoiwuter (DG), In all casessp the Jaranese 
have impmvod the technoloss an terms o f  Perceived aualitrt 
performance and manufseturabilitu* 

In sddit iorrr Japanese computer manufacturers have a complete line 
o f  peripherals and tes t  and manufacturing eauipmsntv much of 
which is based on counter-Parts invented in the US* The desidm 
rand@ f ram 'Peverse  anginrered" r to look-alike C O P ~ C S ~t o  
r a d i e a l l s  improved Products based on Japanese inventions+ With 
"reverse engineerins' a Product is dissected uith m i C m m e t e r s ~  
s~e c i aldauses~etcr and made comp.atible in nesrlr  every respect+
The Jwsnese m8k@ only products  f o r  export t o  the US market tha t  
do Violate Patentst Tektronix look-alike scares and rc*v@rslc 
ensinecred XBM disks are common+ fn 15 monthsf Nippon
Peripherals Limited Produced a disk that was mechanicallr 
identical to the IBM 3340, From m w a r i n s i  the two drives# one 
misht evern conc lude  tha t  thev were made from t h e  same drawings. 

LONG-TERM THINKING 

Produet dasidn based on needy aualitwr and Pans-term r f o i e c t i o n s  
can lead to innovatian+ But rraduct dgrsidn derived from t h e  very
thick marketing surveg only s x t r w o l a t e s  Eitraisfht line t rends  in 

self-~er~etuatindPashim,  US industw has dotten i n t o  the 
&&it of short-term thinkingt epitomized bu these 
survegs  whose Curremu drotc o f f  riwidlr i n  weeks after 

I 



NECf F d i t s u  and Hitachit unlike Xerox9 GEv Westinshouser and 
R E A P  have all Persisted with computer manufacturing and a f t e r  

' 	 w a r s  of investment have established suecess4wl Products+ Their 
lorts-ran9e thinking Prom t h e  outset allowed them to i n v e s t  in 
l o r d  lastins nualitu+ NEC was no different in terms o f  coworate 
structure than tho large U + S +  companies t h a t  went out o f  the 
comruter b u s i n e s s 4  But t h e  notion that success follows if one 
sticks to a fundamental ides has been lost in U.S* corporate 
thinki rag + 

I s n ' t  it amazins that Japan has been able to ,focusan aualitut 
sophistirationr rather  than thraw-awau products: Seiko vs4 Timex 
watches and Nikorrs vs4  Polaroids+ In fsctp Siven t h e i r  approach 
to man/machins interartionr it is probsblu impossible f o r  a 
Ja~anescdesigner to come UP with a one-step camera+ Howwerr  it 
may be that the overall cancern f o r  aualitr also comes i n t o  ~ l a u .  

' 	 When c o n s i d e r i n s  innovation it ic important to d i s t i n g u i s h  items 
with a lastins value from Just another piece! of  indartion molded 
Plasticr somethird that will soon be thrown away+ Tho life cvclc 
OQ i n d u s t r i a l  Prodcrctsr is samethins that we do not P ~ Yenough 

I Lention to+ We are n o t  trained tu t h i n k  abuut investment 
' 	 s a l u a t i m  for* an9 Ions period o f  timer and that leads to 

worrrirrg about the wrong characteristics and the wrong Problems* 
Each new Product should be evaluated i n  terms o f  maximizinsr its 
lifer minimirin3 tho cast to U W F  and maximizing Productivitul 
For  eXamP3er in Jwanr a l l  line printers had Paper cutters  and 
Paper zjort5 an thorn* 

UNDERSTANUING COMPLETE PROCESSES 

The swxesSfu1 production o f  competitive Performance products  in 
hish technolodr industries d e ~ e r r d s  on understandin3 a complete
F r m e s S  that includes basic researchr doin4 throudh applied
research and advanced d w e l o m c n t r  to product development* In 
additionr a parallel and eauallu complex P W C ~ S S  15 renuired  to 
design and build the process t h a t  manufactw~ss such productst 
A f t e r  a new Product is introducedr it may then be necessary to 
modifr and enhance it to adapt  it-to the real  or changing markotv 
and final19 to eliminate it when it is no longer effective4 

The JaPanese need i n v e s t  little in basic and applied research 
because they are  effectivelr coup.lirts the U.St  laboratories into 
their advanced develoment+ In contrastv aside from the direct 
h i r i n g  o f  students and researchers~ t h e r e  is verg  little flow of 
ideas  Pram our public laboratories into our own i n d u s t r r l  As 

x e r  Mead o f  Csl Tech Points outc '1 like the Japanese, Thev 
lysten. Also unlike American industrrt theu're willing to build 
f rom our ideas. The urriverrjitv laboratories at Stanford9 MITv 
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r n e % i e  Mellont the Universitr o f  Illinoist receiving

H m i f i c s n t  (1820-30 million per Y E ~ E ) P )Advanced Research P r o j e c t s  

Agencu ( A R P A )  funding  for Computer Sci~ncct have post-doctoral

Ja~anesevisitors, The u n i v e r s i t v  and i n d u s t r i a l  laboratories of 

Japan ape headed and staffed bu researchers who've spent their 

research sears  i n  ker American laboratories such as M I T  Multics, 

The flow o f  ideas f rom these centers to t h e  Japanese is  better 

than Prom t h e s e  centers i n t o  American c m w t i n a  companies* Manu 

uf our companies d o n ' t  cvcn know these c e n t e r s  exist o r  t h a t  

money is bein3 poured into  them+ 


t.loGt recentlvr Japan has o f f e r e d  tu spend  orre billion dollars in 

the U I S +  f o r  researchr predominatelu f o r  enerfu conversionc Bu 

acceptins these fundsf t h e  Japanese can b e  even more effectivelr 

coupled to UtSt research and can "learn" to research9 Just as 

t h w ' v e  learned manufacturinst design and advanced development+ 


MITIP i n  contrast to the U+S+ s o v e r n m m t ~has feu laborstoriec. 

The% do resoarch bu fundinfl and Promotion o f  technical 

i n t e r c h a n g e .  Tho J e ~ m e s ehave a good set oQ t e c h n i c u e s  Par 

rrIarla9ind the flow o f  ideas back and f o r t h  across  boundaries based 

on i n d u s t r i a l  need+ 


The J a ~ a r ~ e s e  is on engineerin3 anaorientation c l e a r l r  based 

d e s i g n  f o r  manufacturing rather  than on science+ In c m t r a s t t  

wvufac tur ind  technolasr in the U+S+ has sone o u t  o f  the 


u k A i n e e r i n g  school and i n t o  t h e  business school+ But there is  
more t o  manufacturind t h a n  t h e  machine shop scheduling prublem.
Bualitr control is o f t e n  n o t  t a w h t !  The invention t h a t  can corne 
o u t  of a manufacturing operatian {often muallin3 t h e  amount in 
t h e  Product design itself) is bei'ng i a n o r e d +  Manufacturina 
on3inserin3 is se!dmcnted i n  U+S.  ~ U S ~ ~ P S S +colloses and in In 
m n t r a s t r  in Japan people are r o t a t e d  amon2 the v a r i o u s  proce~j~je!~
and disciplinesw making it enuallu desirable to C ~ ~ P Y  artyo u t  

function + But more s i a n i f i c a n t l r r  t h i s  reinforces the 

understanding o f  innovetion feedins backward and forward in 

affecting total ~rocessres+ 


The JaParresie have shown t h a t  ther are willin3 to dive UP prof i t  

far  growth+ For  exampler RCA is now a ru9 maker ((31-


distributar)r car  rentert w b l i s h e t - 9  television comPment 

distributor; it harrjlr resembles t h e  electronics corn~ansthat  

pioneered televisions, R C A ' s  role is that o f  a banker and such  B 

eonSlomerate is no match for a serious manufacturer.  Whereas 

t h e r e  is extreme p r e s s u r e  an our business for p r o f i t  and r e t u r n  

on investmentl these factors are lass; important to the Jaranere 

comPanies+ In cornputinsip NEC or Hitachi computer divisions took 

a long time t u  become Profitable+ Japanese companies are burins 

market s h a r e ,  Given the srowth ~hi34ief t h e s e  com~anieswould not  

compete f o r  cap i ta l  i n  the U I S +  stock market where 

return-on-investment is the keg criterion+ 


A-iradual erosion o f  carrrins out whole P P O C ~ S S ~ S  t h e  U + S +i n  

through a ser ies  of incremental decisions has lead to t h e  erosion 
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t UIS. industry IS e whole+ Not only has control and market 
&&re been lostr but also t h e  whole process t h a t  lead to cominsl 
UP with dood ideas, The people who reallr have tho vision t o  
come UP with the goad ideas are those actual13 carwin id  out  the 
totality o f  the msnufacturind P P O C ~ L S Sand des1 with issuers of 
oualitr dar in and daw out .  Todaup these are t h e  Japanese4 We 
are fools if we t h i n k  tha t  U + S +  industry will be healthy onlsr 
playing the role o f  a distributor* 

TECHNOLOGY AND THE FUTURE 

A n  averridinst element o f  tire and patience is t h e  keu to the Ion4  
term SUCCISS of the Jwmese .  Thew have been uillini to wait for 
a whole variety o f  material soodsw but ther really work at 
obtaining up-to-date information relative to dovmlapind
innovations+ Ther are impatient with t r i v i a l  nuisancest 
inventin3 and using automatic taxi door wenem for exampler but 
have been patient in achirvins aualitr performance prior to aoind 
into a field+ 

The J a ~ a n e ~ e t  d o ~believe coawtrrs ape fundamental for theas I 
lor13 term and ther are Prepared t o  invest i n  t h @ m  and writ. Not 
only are machines used in all products thew build f o r  exportt but 
t h e 3  save labor tool Labor is both precious and sxmnaive i n  
Japan: There are only about one! hundred million people with two 
P-rcent unewlornent.  The% must have comtuterc t o  raise . Jductivitwi coawuters B F ~vital to their continued domination
OT manufacturing* ~s a swarmte research area robots are an 
important romPonent a f  manufacturinsi domination* While much o f  
tho Pioneerinf work was dona in the U t G * t  the continued work t o  
make robotics practical takes ~lacssin Ja~an.  

In the U.Srp in contrartr the role  o f  t h e  c o w u t e r  and r o b o t  is 
still debated? while our disaruntled workforce grows impatient
carrrina o u t  meaninsless work on throw-awaw items* We must 
return t o  valuing t h e  understondinr o f  our terhnoloiar so t h a t  we 
stop beins the slaves o f  Jo~aneseenter~~ise* 

Tho author is e t i ~ e ~ 1 1 1 ~ $ 1  20 nas wiret uwen Bellr whoanamtea 
took t h e  transcribed talk,#notes and ideas Pur the talkr and 
converted them into the current paper* 

3. 
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I w a n t e d  to discuser the topic of jnnovation really from 

i n t  and that example being Japan because I 

ng things right. I am a self-styled expert 

e one and probably last trip to Japan in 

t r i p  to Australia w h e r e  f saw an incredible 

being somewhere to the right or left depending 

on your orientation oPl England, halfway between England and Japan 

on the scale of things. \qe paradox in 
I 

I 


talking about Japan dealing w i t h  the problem of recurpiion which 
be hlodEl tF tela neLJ 

=an J a P q  * ideas come f r o m  

S P  &W -
&U5C m * r r t ' f  t&w -,,:a v/I F r '  

c 
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it. ft is an overview with s rtrategy and tacrtics and then 

I w a n t  to talk about usixig turated designs that is how does 

one cap a design and h p r  on it. I w a n t  to talk about their 

output which I think is clearly based on need at least on 

a process stan& they really understand a cmplete process, 

I don't think talk in business schools doesn't 

g where babies come from I think we are in fact 

w e  hold to be.really 
1 
-

-t,- &WirtfF p r i e r % t i - - E  U r r k is- -
*& t -hE2. i  L L C  

itiesJLkeand4trade 

t mean they will total ly  

produce for profit but they will e some trade-offs, 

I think their  high labor costs, r lack of resources certainly 

stimulates further growth. are the m a i n  topics and I am 

going to cover about 4 0  po w i t h i n  that set  of topics. I 


w5th 100,000,000 people and virtually no natural resourcee-
c > \  
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In the area of co puting and semi-conductors the Japanege have 
-' 

really come in a significant way where a number of large 

corporations ve been there and basically had to get out. Onf
is really no surprise either in terms of 

closets you might ask

&*e progressed 
s1*ckm 

up to great 

complex -the micro-miniature area w i t h  

precision optics and precision mechanics in video 

recision camera 

wa8 h m -

I 
m li++ln in a team sense but 

unlike 
SCAP- ,W!S 

b C/highly adversary relationshipIr' Tke 

I 
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T h b  group eaHd-&&, (Ministry of International Trade and 
Wl44 

almost an autocratic power aad-bhy helpSamalgamate 

. in terms of exporting a particular
i 

product called, %I I a data-base operating 

system for 
W W
ab& s ix  hat 

bEC ‘5h ~ W 3 a s k e dme for the internal structure of eux implementation of MUME, 

from a so-called computer scienoe viewpointl-gtrcss we---
-
m e  how tJ~eyreally ha 

’ 

does not have ‘&he equivalent of miJ* p x o t e c h f o k  corporations 
P >  


as national h reaking 

up S 

.. - -
mLyI LO K111 JAM liir- -- ewi -
prylr c ch - m # E e  --I 

cd
T ‘  -strategy t o  w i n  domination aad+m+ 

rov€ao”%range of machines so the software 
s r hruns up and down that -and h4h.L ww 

L 
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Department do not appear to have a plan 02: personnel to maintain 
cmx

dominance in high technological f i e l d s  *Or-

tant to *he economy and security, in security you get the 

Department of  Def is important to note that 

Cormnerce and Lab0 adversary and both of them 

are adversary to Defense Department gets 

in there somehow there fu l l -

t h e  t o  help us. so much 

help. W e  don't even have 

1; L d m ? ~iho; - %  centrality 

work and loyaltyx -- 

thing to see and not sure I: ua& to 

-A
 ** 

highly stable work force w&d+et 

I 

certain amount of risk-taki 
3 & I  

In some 

\ 

developed

b-'


in d1 9  I tried like hell to buy bhese-€llTm 
& * W '  

&&-I found that the Defense Department was bidding% a & A h k  
1 M 
1 *-HAl itt le really w a n t e d  to sell was +one a year to 

the Defense Department to keep their I W M t e d  

,--therework -Llr 
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l - &he 10,000 a y e a r + d w e  just couldn't find anyone within theI 

I 

structure of the organization who wanted to go into the manu-

facture of this product, It was really tragic, a very good 

eally couldn't 


*_why ' S  

bkwL+'-
m%put.-- * . 

1 

search in that area and the Defense Department is still mJ --can g e ? p  
d there is absolutely no way that 

<. 
_c - . *  

-_ -.- .-_.._.__.- _ _ _  
through divisiqnal bureaucracie 

+Ehis really points out the poor coupling, 
tRadeucep.h-q 

W L  between ideas and 
-3 OWL p-L+1 

the 

ayn 

' Y $gye essentially delegat 
zo 


-the worker M as opposed to M being 

-the freedom of  the individual/has 
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7us/h)lj Ctcc&t)RM&b b€SIGUS 
I want to t a l k  here now urated design 


aa a basis t o  and I hate 


to use a 


going over on the plP /
1 got some idea e b u i l t  and saw a l o t  and they 


allowed me t o the factory. I watched them 


and I talke th a l o t  of people. If you look 


in the sixteenth century 


from the Portuguese. 

the reasons why they are s ful .  They have a lot  of flexi-

bility in terms of how a particular i t e m  into 

s a e  other item very  rapidly in fact if you look at w h a t  

they do have if you here (description on 

boardl /
The big are refly here, these don*t cost that much, 

we simply do t h e r  

option and use.. We inimize 

Namely, they prov' e all the frontend money and a l l  we do is 

essentially say t we want to buy through a market by surveys 

and provide the/initial . The big is there 

&=get market in that structure. If you can 

very, very good and if you make errors here 
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In addition, if you look some of the other things they 

have built a very for revershg 

th reverse engineering w h a t  

you use to ometers and special gauges 

and one cap Ids and things of that sort. 

In fact in some the look-alike 

which is a Hatacht combine after the IMB 33-do 

disc was they had engineered a look-alike for that. 

so good that m o r e  than likely it was con-

cam f r o m  the same drawings in temns of 

on need, quality and long-te 

toward this kind of thing for ck through this cycle to 

generate division, It t mean that  they operate that way. 

1-


to read that stuff. had occasion to meet one of those in 
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I - e thing, on ACF telephone switching system. There 

much published, out of the telephone company 

there came that data and that ganerated to feed-out 

speculation about was going to do and mostly it was 

absolutely pure garbage a dder to thhk abaut a l l  the 

people who are t h l n k h g  about u . T h e  nice thing akaut 

it is that if any decision makers rea d go m d  they 

are going to be total ly  off base when they r 
W b ; e s L d & *

-ha& gotten into/-*&lx & 
4 -- --

*-
13 Le 


ably if its new market is not  there, if there is 

you simply get out your s 

There is one rule of mask 

I don't like markets that 

There is no w a y  if it 

and over a time may lose and only have 5 0 %  of the market 

saw with NEC, Juj i t so ,  HatachL unlike E,Westinghouse, 

RCA who have gone o u t  of compu e s s ,  NEC, J-ijitso and 

Hatachi didn't make that 

there because of t g term commitment but it doesn't m e a n  

that I: thi 

NEC was no'different  in terms of corporate 
v ,S '' m J Lwd&qG

structure than thew er 


h&m le 
:that x one s t i cks  to 
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a fundamental id& 
 - - 4  

versus P o 1 o r o i d . m in fact 

a Japanese person design a Pol/d"mid one-step camera.. a 

se factors w h a t  

SC innovation are we really building things with a lasting value 

or are we just  inventing another piece of injectfonal plastic -
somethhg which is going to get thrown away. a k n k  a l a  

w 
*u&- -w o l i fe 

is something - w e  do not  pay enough
&-,, nA+- -,.? 

much does*Ui*Itcost 

&-


in fact there is 

a classical thing in co at price in dollar8 

computing with a given 

30% per year de 
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e o t a l l y  different laarket 
Y 

+aeb a few years later - y 


thing is 2 t h e a  that 


it the same pr i  have these options 


r fran a C ~ B Sperformance standpoint. Once a 

anywhere from 2 to 3 times the purahase price of the raaehine 
= 1 %
qah  spent in the use o f  the EI- machine. X H i I m l  Anything 

w eto improve productivity, once you bought a 

d doesn't change cost  

a 4,000 word PDP 1 was available at $500. I said I am 

not'worrid yet because r know, 

worried in 3 years, but I won 

ranember what that did  e had to work like hell and f 

d that amount of time to get that 
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invested in basic and applied research. reason is simple,
i 
I 	 w e  do a l l  the basic research for them. the hell should 

they. A friend of mine at C a l  Tech s like the Japanese 

as they listen, also I like the Am an industry as they are 

willing to build for are there, they 

are very good if you eas to them. I 

had a moritorium when I was arnegie, I: stopped seeing them 

I didn't even get my ego 

where they set ,  

in computing and they 

vanced development pe 

s f you look at 

spends about $30,000,009-a year 

s t a f f e d  by researched, actually ad-

the Japanese 

[to the Japanesd f r o m  those 

is from those 	centers into American computing corn-
Id 

I 

panies. Many 	 of our companies don' 

In visiting Japan, f n in fact the key researchers, the 

I am glad to say so hink he may have k d  them down a dark alley. 

if to exploit s verbatum but in fact we do an expert job 

of training 


a conduit 	 . I don't object to the l i t t l e  hole,  

ly is is a big hump there. 
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Anyway, 1 would invite a l l  of his here in research 

laboratories to t h r o w  B- ideas around 

and maybe we ought to look at some of them. 

Some of the ideas really t r y  to force the others out 

Probably one of the mst ironic things 

there is an offer to spend about a billion dollars over the 

n a t  4 years in energy related t u n g s  by the Japanese. That 

turned aut to be a reciprocal trade kind of agreaent. That 

is something that  Secretary and the latest group 

had negotiated. I must admit that is precisely - w h a t  has 

really put a really big pump on that thing rather than just 

a trickle - it would have been a hell of a time in getting 

those ideas out the way research is done in such a relatively 

casual way but with funding with a billion bucks in through 

that thing what they are effectively doing is letting the 

Japanese manage that research and are educating them on how to 

do research. The Japanese are really weak, they only have 

2 or 3 Nobel prizes and basically not that much basic research. 

What they need to know nowis how t o  do basic research, Putting 

money in there will essentially teach them. So, the scientific 

community is, of course, of whichmany of us are members, I 

t 	 have been an upper contractor, we are happy as hell to get money 

anmere we can so that billion bucks looks awfully 

but by the time one gets squared around it probably won't be 

that m u c h ,  nevertheless, it is an attitude which I think is 

quite an interesting one, one really advanced development 
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mre into the research bas€c applied research 
d 


domain, think 	the way t h e y  manage in contrast w i t h  some of 

that 1 think are really corporate conscience 
I 


gotten from visi t ing a number of the re-

and in seeing demonstrations where one har to 

t off and/or on the federal laboratories where 

ations are on the bard - I rmember going to one 

and seeing the sam equation on the board 

g had changed, I guess the generic problem 

you’d think there was a l i t t le  progress 

lation in f fve years. S 0 m e h . m  we u8e the U . S .  

s I can tell for conscience money for the 

scientists say that w e  ought to be doing research and in 

canes out of it - it isn’t coupled 

may just coarse out of it but certainly the coupling
device 

on this particular memory there was 

no way to co 

have any laboratories and the by
@ funding4d - 4 - -- c 


w
--- bui ld  -AI”y 

-. The Japanese 

-to have a g o d  s e t  of techniques for managing t& flow 
* 

of ideas 	 back and forth across -undaries 

based on need., 
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that really keep the idea ng. If you get something for 

nothing and that's eally treat research - a bunuh of 

basic ideas. I f think f r a  a development standpoint 

nk of it as worth very mu 

is clearly based 

& * manufacturing technology 
ut 61 

&has gone out of the engineering schpox into a business school. 
w 

-there is more to manufacturing than the machine shop 

that can come out of a manufacturing opexlatb 

**product design in the first place) & * + - d l  

manufacturing
s 

&y engineering 

cr on 

L u u w u u 4 u - L -

+-x t  NSF-


also funds eng F has an S in the tit le and engineers 

have tried to ience funding thing and by the 

time the Scien to allocate these funds w e  use any-

thing that is he way of manufacturing or even 

training peppl used in manufacturing. The NSF 

goal is pretty e l d  medals. They are by themselves 

in funding and ma tics to get a medal. They are cheap. All 

you have to do 5 million bucks into m a t h  and you 

can get a tang esults, never mind the fact  that 

we ve probably tics to carry us for another 

century alread ly do some work in some of these 
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gross orlientation trad 

offs as quoted by Fred 

annual report. The b i g  differ 

first major nondapanese comp they have run i n t o  that under-

stands and uses the line c . I: hope it is not that bad bu 

off profit for They really understand market 

breed of values and 1 

transforming us ,inv 

distributors and to 

measures that a l l  n investment. 

filter, the better 

better the f i l t  keep products that tially might not 

make  our line in there and ult y that has a cycling 

azy to make that zero if we can 

a tape factory for us then w e  don't have 

to invest in 
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I V  ham- g# mm*e-
Suddanky you find out that 

your ideas aren't quite t o  go 

Another t h i g  I Id do in terms of high on the lbt, I 

would cut out nothing rnure 

in taes t ing  part to our 

society and certainly ention i s n ' t  one of them and in fact 

by using conglorpera one in fact gradually recycles every 

t is happening to some 

In fact even the in-

ng their sets now, 

w e  don't m a k o  video 

levision has been 

made and taken o 

gotten rid of 

the  major problem, all you have to do ig say, well, 

ing a l l  you have 

to do is buy from versus them and you may m a k e  a 2 or 3 

and say gee, that's 
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b i g  bucks i n  making t h a t  d e c i s l o n  and i n  the meantime you 

g e t  bo th  of those buyers  i n  a very sharp way. I t h i n k  t h a t  

i n  f a c t  t h e  r e t u r n  on investment i s  r e a l l y  a s i g n i f i c a n t  

t h i n g  t h a t  business  schools  have t augh t  us  t h a t  it r e a l l y  he lps  

c y c l e  American business  a l though I d o n ' t  have t h a t  much 

f a i t h  t h a t  business  schools  have t a u g h t  it t h a t  w e l l .  A 

f i n a n c i a l  person s a i d  w e  r e a l l y  have t o  work on R O I  and I 

said OK, le t ' s  test th i s  product on it. He s a i d ,  w e l l ,  t h a t  

w a s  something a couple of my men w e r e  a s l e e p  a t  when they took 

t h e  course  and t h a t  w a s  a l l  academic a t  t h a t  p o i n t  i n  t i m e .  Maybe 

that  was t h e  secret of ou r  success ,  t h a t  f a c t  t h a t  w e  d i d n ' t  know 

what our  was a t  one poin t .  So, I g o t  busy and I spen t  

several months wr i t i ng  a program t o  c a l c u l a t e  R O I  so you could 

show t h e  e f f e c t s  of r i s k  and go through a 'what i f '  and what 

happened i f  an engineer ing p r o j e c t  w a s  l a t e  by s i x  months, t h a t  

never happens, of course.  What i f  w e  missed our c o s t  e s t ima tes  

and a l l  t h i s  kind of  th ing .  I have no t i ced  t h e  b e t t e r  R O I  t h e  

f e w e r  products  w e  g e t  o u t ,  maybe w e  w i l l  make more money, I 

d o n r t  know. I guess what r e a l l y  bo the r s  m e  i s  i n  f a c t  t h a t  

people who a r e  i n  t h e  computing p a r t  t h i n k  t h a t  they  a r e  suc- 

c e s s f u l  

That a l s o  b r ings  m e  t o  t h i s  p o i n t  about t h e  

I th ink  w e  can a l s o  make a case  f o r  t h e  law degree. In  t h e  

case of t he  l a w  degree w e  have a f a c t o r  of 20 lawyers per  

c a p i t a  more than the Japanese. T h a t  has t o  t a k e  something 

o u t  of p roduc t iv i ty .  The n i c e  t h i n g  i s  t h a t  lawyers spend 
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ha l f  of their  time t a l k i n g  w i t h  each  o t h e r  so w e  go t  one t h i n g  

going f o r  u s  bu t  w e  ought t o  p u t  a bound on it, we  c a n ' t  have 

more than  h a l f  of t h e  popula t ion  becoming lawyers o therwise  

our  product ion would be r e a l l y  l o w  and would go down even l o w e r .  

I guess there are a whole bunch of t h i n g s  i n  t e r m s  of what t h e s e  

t h i n g s  rea l ly  do, n o t  on ly  i s  t a k i n g  people o u t  of p roduc t iv i ty  

and t a l k i n g  w i t h  them having t o  d i s c u s s  w i t h  them b u t  they 

c e r t a i n l y  create a se l f -pe rpe tua t ing  non-productive body i n  

s o c i e t y  i n  which w e  w i l l  have t o  suppor t  i n  another  way and 

i f  you look a t  pure p r o d u c t i v i t y  it is a l l  i n  t h e  overhead 

s e c t o r .  The o t h e r  un fo r tuna tepa r t  of it i s  t h a t  s o m e  of t h e s e  

people who go i n t o  it 

and i f  they weren ' t  doing that  they  could do something else 

tha t  I t h i n k  would be a l o t  more product ive  i n  our s o c i e t y  

but accounts  l i k e  t h i s  ought t o  r e a l l y  be of con-

cern  what w e  can do f o r  innovat ion.  

Jordan had s a i d  t h a t  there r e a l l y  i s n ' t  any d i s c r e t i o n a r y  

funding and I guess I b e l i e v e  t h a t  i f  you assume everybody has 

a p i c c e  o f  the budget p i e  there are a l l  these people who a r e  

retired and these guys g e t  squeezed a l i t t l e  b i t ,  everybody 

a d  -11 t h e s e  t h i n g s  grow l i n e a r l y  wi th  t i m e ,  No, t h e r e  i s  

no d i s c r e t i o n a r y  money i n  t h e  f e d e r a l  budget bu t  i n  f a c t  i f  

you look a t  what happens wi th  what w e  spend w e  could r e o r i e n t  

some of our  s t u f f .  C e r t a i n l y  i n  c o n t e s t  w i t h  t h e  Japanese 

they  only  spend about 2% of t h e i r  budget on m i l i t a r y ,  they  

spend v i r t u a l l y  nothing on NIH and NASA kinds o f  t h i n g s  and 

they have h e a l t h i e r  people by t h e  way. I t h i n k  i n  some sense  
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they  spend a l o t  more money on computing and b a s i c  research .  

While there i s n C tany money i f  you assume everyone i s  t ak ing  

t h e  same p i e c e  of t h e  p i e  w e  cer ta inly have a l o t  of room w e  

could  change, I d o n ' t  t h i n k  we  can change. 

I a m  up t o  the l a s t  p a r t  w h i c h  is on how I t h i n k  t h e  f a c t  

they have such a cons t ra ined  society by l i m i t e d  populat ion 

r e a l l y  acts  t o  improve their  no t ions  i n  e f f i c i e n c y  i n  phys ica l  

resources .  Lots of  i n t e r e s t i n g  observa t ions  the re .  I guess 

tha t  i s  r e a l l y  about a l l  I wanted t o  say. I hope t h a t  t h i s  

has been u s e f u l  i n  terms of something t h a t  w e  cantake back 

w i t h  us. I t h i n k  cons t an t ly  i n  terms of a r e  w e  doing something 

making s o m e  po l i cy ,  are w e  a c u l t u r a t i n g  t h i n g s  r i g h t ,  are w e  

doing t h i n g s  and a f t e r  I wrote t h e  paper  i t ' s  beginning t o  

change t h e  behavior w i th in  o u r  o rgan iza t ion  a b i t .  I am cer-

t a i n l y  concerned about it, I t h i n k  t h e r e  i s  a l o t  w e  can change, 

much w i t h i n  our  own organiza t ion .  There i s  a guy who j u s t  

wrote a book, , c a l l e d  Japan # 1: 

Lessons f o r  America and he read t h i s  paper and he s a i d  t h a t  t h i s  

w a s  a s h o r t  ve r s ion  of some of t h e  t h i n g s  he s a i d  bu t  mine i s  

mainly aimed a t  t h e  observa t ions  o r  what does it mean i n  terms 

of ovr development r e sea rch  i n d u s t r i a l  segment t h a t  w e  a r e  a l l  

a p a r t .  Now ques t ions .  

Q: Would you l i k e  t o  comment on the r o l e  the Univers i ty  p lays  

i n  t h a t  system? 

A: The educated Japanese a s  f a r  a s  I can t e l l .  I d o n ' t  know. 

U n i v e r s i t i e s  are my f a v o r i t e  p laces .  One of t h e  reasons why 
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I wanted t o  pub l i sh  t h i s  w a s  tha t  I wanted people t o  be aware 

of w h a t  i s  happening. I s a w  some good u n i v e r s i t y  i n d u s t r i a l  

r e l a t i o n s h i p s  i n  Japan. They e f f e c t i v e l y  used t h e  u n i v e r s i t i e s  

f o r  br inging  i n  and using that, e a r l y  i n  t h e  70's 

and used t h a t  f o r  a framework fo r  g e t t i n g  the Japanese i n d u s t r y  

i n t o  shape. I t h i n k  from our s t andpo in t  w e ' v e  r e a l l y  g o t  

t o  improve t h e  i n d u s t r y  

To m e ,  that ' s  a key p a r t  of being innovat ive  of r e a l l y  focusing 

I t h i n k  tha t  i n  f a c t  this s t u f f  i s  r e a l l y  a t w o  way flow and 

i f  you look a t  b a s i c  r e sea rch ,  app l i ed  r e sea rch  and advanced 

development and so on, t h a t  g e t t i n g  t h a t  flow backward, i f  

you t r y  t o  pu t  money i n t h e r e  and t h e r e  without p u t t i n g  money i n  

there nothing seems t o  and you end up w i t h  t oo  b ig  

an i n t e l l e c t u a l  gap between those  p laces .  

I t h i n k  u n i v e r s i t i e s  are our  key t o  b a s i c  app l i ed  r e s e a r c h  

and w e  d o n ' t  have a very good way of  managing t h a t .  For t h e  

amount of money w e  fund o v e r a l l  everywhere i n  development and 

advanced development through bas i c  r e sea rch  I d o n ' t  t h i n k  

much flows a t  a l l .  

Q: I t  has been f a s c i n a t i n g  i n t e l l e c t u a l l y  t o  l i s t e n  t o  

a l l  you have observed and I wonder i f  you would s o r t  f o r  us  

which you t h i n k  are symptoms and which you t h i n k  a r e  fundamental .... 
causes? mat a r e  two o r  t h r e e  r e a l l y  dominant d r i v e r s  which 

l e d  t o  t h e  Japanese success even though much of t h e  p a t t e r n s  

are d i f f e r e n t ,  w e  d o n ' t  n e c e s s a r i l y  have t o  do eve ry t ing  

t h e  same way ... 
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we Zn our o 


verybdyts not 


Q: I had an advantage, I had my wife 

I - the shopper s view. Pundamentally/&e between 

es and that's the base line. 

T h e  story you tell about t yalty to the company is restricted 

to hnrge-pradwtive c es in large productive areas not at 

guide operator for example, by enlarge-

rnent the gover is not involved i n  social programs, 

A: The gove t is not that involved overall, the government 

t. There are some key 

interfaces and that whole thing 

t called government 

e aren't that many people in government. 
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Q: 


conglomeration of large companies and f i n a n c i a l  i n s t i t u t i o n s  


t h a t  does a lot of w h a t  the government tries t o  do here .  


A: T h e  n i c e  t h i n g  about  it i s  that t h e r e  a r e  s e v e r a l  of them 


and t o  m e  I d o n ' t  know how we run this l a r g e  o rgan iza t iona l  


s t r u c t u r e ,  I t h i n k  the government t h i n k s  t h e  computer i s  going 


t o  he lp  them somehow, t ha t ' s  €imw why w e  are having problems 


w i t h  the Sov ie t s  because they  have so much f a i t h  t h a t  computers 


can manage this w h o l e  300  m i l l i o n  person o rgan iza t ion  o r  i n  


fact ,  s o c i e t y .  


Q: W e  would be lucky i f  D r .  plug i n  


meaningless da t a .  


A: Y e s ,  that's r i g h t .  

Q: One of t h e  advantages bes ides  being a planning s o c i e t y ,  

a w e l l  organized s o c i e t y ,  i s  as you say  t h e  i n d u s t r y - i n d u s t r i a l  

s e c t o r  which t a k e s  over  many of t h e  s o c i a l  o b l i g a t i o n s  and 

handles a lot of  t h e  we l fa re  s i t u a t i o n s  through redundancy of 

labor .  Japan i s  f a c i n g  some very s e r i o u s  s o c i a l  problems, 

some d i s c o n t i n u i t i e s  of t h e i r  own. From a s tandpoin t  

t h e i r  pcpula t ion  i s  g e t t i n g  o lde r .  The o l d  e s t a b l i s h e d  55 year  

ret2xcxciLk which w a s  p u t  i n t o  e f f e c t  when t h e  l i f e  expectancy 

was 61,  now t h e  l i f e  expectancy i s  l i k e  77 ,  i s  o u t  of d a t e ,  

archaic. Another t h i n g  i s  t h a t  the o l d e r  person i s  becoming 

a burden on s o c i e t y  and another  t h i n g  i s  t h a t  the 

co rpora t ion  i s  breaking down very s e r i o u s l y .  Y o u  f i n d  people 

s h i f t i n g  from one corpora t ion  t o  another .  Many of these 
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f a c t o r s  w e r e  brought o u t  i n  an  economic conference I a t tended  

l a s t  year .  I n c i d e n t a l l y ,  our  planning guide  i s  going t o  be 

i n  t h i s  count ry  and he i s  a ve ry  b r i l l i a n t  planner ,  good t o  

l i s t e n  t o  i n  t e r m s  o f  w h a t  he sees as t h e  f u t u r e  problems of 

d i s c o n t i n u i t y  of Japan and they  are very se r ious .  

A: O h ,  I b e l i e v e  t h a t .  

Q: D i d  you mean t o  leave the impression that you w e r e  suggest ing 

I would l i k e  t o  n o t  t h i n k  t h a t  t h e  whole problem e x i s t s  because 

s o l e l y  one is a c u l t u r a t e d  and i n  good shape because they are 

p r e t t y  soon going t o  be pu l l ed  back down. 

A: I was speaking a l o t  w i th in  t h e  way they  are ope ra t ing  

i n  computing and i n  f a c t  I'll b e t  i f  you look a t  any one of 

those  i n d u s t r i e s  they  went they same way and i n  f a c t  t h e  

reason they  g o t  i n t o  some of them t o  g e t  a sha re  was i n  f a c t  

t o  g e t  a base, a s i g n i f i c a n t  expor t  base. The cameras in 

f a c t  t h e  people  w e r e  shunning o f f  as t h e  Germans c e r t a i n l y  had 

the dominant p o s i t i o n  t h e r e  and t h e  Japanese took over.  I 

d o n ' t  know what t h e i r  ga in  planning was a t  t h a t  p a r t i c u l a r  

t ime, maybe they  s a i d  w e  w e r e  on ly  going t o  go i n t o  something 

w h e r e  t h e r e  was only  one country dominant, w e  are n o t  going 

t o  t a k e  on bo th  Germany and the U.S. i n  cameras, f o r  example. 

I d o n ' t  know what t h e  s i t u a t i o n  on . I f  you 

look a t  everyone independently I 'll b e t  the whole not ion  of 
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t r y i n g  t o  focus some re sources  i n  a c e r t a i n  a r e a  and being 

a b l e  t o  dominate a segment t o  m e  that  is  t o t a l l y  fo re ign  t o  

t h e  way w e  opera te .  

Q: I t  seems t o  m e  t h a t  t h a t  i s  exactly the way w e  t h i n k  


w e  ope ra t e ,  maybe they do a better job 


A: Kho i s  doing t h a t ?  There is  no g loba l  kind of th ing .  


I can't even say that  I o p e r a t e  that way i n  t e r m s  of t e n s  


of m i l l i o n s  of d o l l a r s  i n  R&D. I had t r o u b l e  r e a l l y  ope ra t ing  


t h a t  way. 


Q: Coke 

A: Coke o p e r a t e s  tha t  way. 

Q: Countr ies  l i k e  Japan, t h e  Netherlands wi th  s i m i l a r  types 

of problems have tended t o  o r i e n t  

A: The way you go i s  back through t h a t  process .  General ly  

you s t a r t  wi th  t h e  b a s i c  cha in  of manufacturing - you s t a r t  

w i t h  on an a c u l t u r a t e d  b a s i s  and gradual ly  go back 

and b u i l d  up t h e  s t r u c t u r e .  I b e t  i f  you look a t  

they  probably i n i t i a l l y  made very simple s t r u c t u r e s  t r y i n g  

t o  g e t  an economic base through manufacturing and maybe even 

buying i n t o  t h e  market so they  could g e t  t h a t  and gradual ly  

i n t o  r ad ios .  All t h e  accusa t ions  stem from opera t ing  t h a t  

way, g e t  i n ,  g e t  s t a r t e d  and g e t  some money flowing and t h e  

answer is market so you know what you have 

t o  do i n  advance i n  the r e s e a r c h  phase. To m e ,  t h e  ope ra t ion  

goes t h i s  way [blackboard). 
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Q: Your t a l k  has  been concent ra t ing  on an a n a l y s i s  of ou r se lves  

and t h e  Japanese and s o m e  important p o i n t s  and I t h i n k  t h a t  from 

w h a t  you s a i d  t h a t  you would b e l i e v e  t h e  model of how 

t o  do it would be inappropr i a t e  t o  the United States. D o  you 

agree  t h a t  it i s  and i f  you do w h a t  idea tu rn ing  now t o  s y n t h e s i s  

would you p u t  forward f o r  c o n s t r u c t i v e  t h i n g s  f o r  u s  t o  do? 

A: My simple way of  so lv ing  a l l  these problems was e s s e n t i a l l y  

vhat amounted t o  d e c e n t r a l i z e d  b i l a t e r a l  t r a d e  which I s a i d  

everybody t h a t  imports then they have t o  export .  Don't make 
the f e d e r a l  government deal w i t h  that  problem, d o n ' t  make 

Jordan d e a l  w i t h  t h a t ,  let  the ind iv idua l  o rgan iza t ions  d e a l  

w i t h  t h a t  on t h e  l e v e l  of the honor system 

I had t o  g e t  s t a r t e d  and that was the only  example I could 

t h i n k  of t h a t  w a s  so a b s o l u t e l y  t r i v i a l  t o  s t a r t  so it d i d n ' t  

Lmply bureaucracy, was e f f e c t i v e  a s  h e l l ,  and i s  c e r t a i n l y  

no t  a t r a d e  b a r r i e r .  It doesn ' t  r e q u i r e  any laws. I can t e l l  

computers t o  go se l l  corn o r  go se l l  sof tware,  it does n o t  

m a t t e r ,  l e t ' s  g e t  t h e  t h i n g  back on a balanced 

Q: I t h i n k  t h e r e  i s  a clear i n d i c a t i o n  that  should be pointed 
i n t o  

o u t ,  t h a t  imported consumables fxnm Japan are awfully expensive 

compared t o  ... i t ' s  the aspec t  of per fec t ion ism wi th  

r e s p e c t  t o  imported consumables n o t  imported from 

A: I a m  worried a c t u a l l y  about a phenomena that if you look 

a t  the u l t i m a t e  of a l l  this we've g o t  two s i t u a t i o n s  

now - 1 ca l l  it the 3 i n  1 problem. What happens is  w e  g o t  

energy here ,  consumption h e r e  and manufacturing here  and t h i s  

i s  information flow he re  (blackboard) .... 
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I d o n ' t  see any s t a b i l i t y  t o  this system o t h e r  than  t h a t  t h e s e  

f o l k s  have t o  acquire and they  can f i g h t  over 

what p a r t  they  want .  There is no s t a b i l i t y ,  if you have any 

kind of paper f low o r  money here t h e r e  i s n ' t  any s t a b i l i t y  

where energy is  coming t h i s  way and manufactured goods, maybe 

some i r o n  o r e  junk i s  going t h a t  way and a few l i t t l e  th ings .  

But w i t h  f l o w  l i k e  t h a t  there i s n ' t  any s t a b i l i t y  i n  t h i s  

system, there i s n ' t  any s t a b i l i t y  u n t i l  t h e s e  guys a c q u i r e  

back and has  t o  become a 2 problem. A 2 problem 

means s t a b l e .  I t h i n k  t h i n g s  have g o t  t o  g e t  a h e l l  of a l o t  

worse be fo re  w e  understand this and j u s t  going t o  cont inue  

t o  buy. The reason t h e  d o l l a r  i s n r t  w o r t h  anything i n  Japan 

is  t h e r e  i s  nothing you can buy ... 
W e  se l l  wheat. 

8 :  W e  se l l  real  estate too. 

A: Y e s ,  real  e s t a t e  too ,  and f a c t o r i e s .  Now, admit tedly 

from some of  t h e  t i m e s  t h e  way w e  have managed m a s s  product ion 

it i s  probably a reasonable  t h i n g  

1 th ink  they  would do a h e l l  of a l o t  b e t t e r  j ob  of managing. 

Q: You have a negat ive  view of i n d u s t r i a l  r e sea rch  l abs .  

A: 1 t h i n k  it i s  a r e a l i s t i c  view - I th ink  t h i s  whole 

prcblem i s  a b i g  problem i n  t h e s e  organiza t ions .  

Q; L e t  m e  g ive  you an example of why p roduc t iv i ty  i s  q u i t e  

l o w  p a r t i c u l a r l y  i n  the computer i ndus t ry  - it t akes  q u i t e  a 

w M l e  from an i d e a  u n t i l  you a c t u a l l y  s t a r t  making money on 

something. The way w e  o r d i n a r i l y  work the system i s ,  say 
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I am manager of t h e  system and I w i l l  be by t h e  

amount of money t h a t  w i l l  be made while I am head of the system 

and say I w i l l  be t h e r e  f o r  5 yea r s  and I as a worker go t h e  

manager and say  I have t h i s  g r e a t  i d e a  i f  w e  a c t u a l l y  work on 

it i n  6 y e a r s  our  company w i l l  make a l o t  of money. The manager 

would s t i f l e  t h i s  and a s  a r e s u l t  many of our  i n d u s t r i a l  l a b  

long range ideas which w i l l  make a l o t  of money f o r  t h e  company 

more than  5 y e a r s  down t h e  p i k e  p r e t t y  much .... 
A: I go along wi th  your 6 year  idea - there a r e  some. I th ink  

one has a balance and w h a t  w e  a t tempt  t o  do w e  measure people 

i n  those  environments on what ... 
Q: Tha t ' s  on ly  the amount of money m a d e ,  what's t o  be made 

la ter  on? 

A: W e  are saying w h a t ' s  f lowing and what 's  l i k e l y  t o  be a 

success fu l  whim and w e  t r y  t o  e v a l u a t e  whether t h a t  t h ing  i s  

going t o  have any value.  W e  have some conscious ideas ,  a r eas  

that  a r e  e s s e n t i a l l y  appeal ing t o  o u r  consciousness t h e  th ing  

may be important.  Everybody, t h e  r e sea rch  community i s  ho t  

on t h a t  and w e  ought t o  spend some money t h e r e ,  w e  do t h a t  bu t  

no one can t h i n g  of any use  o t h e r  than  .. 
and w e  t r y  t o  make a dec is ion .  Actua l ly  t h e  way I work along 

t h e  budget i s ,  how i s  t h e  budget a l l o c a t e d  (blackboard) 

Every indus t ry  i s  d i f f e r e n t  i n  terms of what you do. (blackboard) 

I f  we  f e e l  we have t o o  many ideas w e  w i l l  say w e l l ,  l e t ' s  t u r n  

t h a t  off  a l i t t l e  b i t  and maybe pu t  more i n  here, l e t ' s  use  
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t h i s  up q u i c k l y  and g e t  some products  o u t  qu ick ly  t o  s t i m u l a t e  

t h e  demand. 

Q: Zenl th  has found a w a y  of tun ing  a TV set 

There i s  a material c a l l e d  z inc  oxide which would make t h e  

b e s t  t u n e r  and a m a t e r i a l  c a l l e d  

w h i c h  i s  easier t o  handle  and could g e t  t h e  product o u t  i n  3 

years and even though w e  would t a k e  say 5 o r  6 yea r s  t o  g e t  

t h e  b e t t e r  product  o u t  i n  Zenith...  

O f  course  5 y e a r s  down t h e  p ike  t h e  Japanese came o u t  with 

t h e  z inc  oxide  and now Zeni th  who w a s  so opposed t o  any dumping 

is buying t h e i r  z inc  oxide  t u n e r  from t h e  Japanese. So, it 

does h u r t .  

A: Oh, yes ,  and I guess one r e a l l y  has t o  be conscious of 

j u s t  when t o  review t h e  program. W e  say,  gee, it may be r e a l l y  

important,  it is  over 5 yea r s  bu t  then  w e  a l s o  put  i n t o  p l ace  

under t h e  same gene ra l  management a r e a  a program which happened 

t o  be i n  t h a t  space because acceptab le  

t h e  p r o b a b i l i t y  t h a t  they  would know and g ive  o r  t e l l  anybody 

w e r e  so s m a l l  t h a t  w e  s a i d  ... 

Q: It seems q u i t e  f r equen t ly  t h a t  it goes over  5 yea r s  i n  

many i n s t ances .  

A: Np, w e  t r y  t o  know what w e  are doing and say during t h e  

next  2 y e a r s  w e  a r e  going t o  concen t r a t e  on t h i s  a rea .  

Q: I t h i n k  t h a t  w i l l  vary  depending upon the company. Some 

yea r s  ago a t  IBM they  w e r e  g iv ing  u s  a f e e l  of what they w e r e  

working on. There w e r e  a few ve ry  spec ia l i zed  a r e a s  and t h e s e  

w e r e  obviously much more than 5 year  impacts and t h e  ques t ion  
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came up who people involved. How do 

YOU so narrowly over such a long term period.  

They had a very simple answer.  I f  we work on it it is  going 

t o  be important.  

A: I n  t h e s e  kinds of t h i n g s  t h e r e  i s  what I c a l l e d  t h e  .. 
f a c t  which i s  hey, B e l l  Labs happened t o  be working on a t h i n g  

and T I  and i f  t h e r e  are 3 groups working on it t h e r e  is  a good 

chance it w i l l  make it. 

Q: B u t  n e i t h e r  B e l l  Labs nor T I  

system. T I  

A: T I  w i l l  argue about t h a t  on everything.  But t h e  p o i n t  

is  when they  w e r e  commiting t o  do .... it was very 

fundamental they could p r e t t y  much say t h a t  was an important  

a r ea  because .... 
Q: 1 a m  n o t  saying they  w e r e  b r i l l i a n t  i n  t h e  s e l e c t i o n .  

Eefore they ever  b u i l t  an e l e c t r o n i c  d a t a  processor  t h e r e  

equipment was being used i n  accounting machine o f f i c e s  f o r  

compet i t ive type  c a l c u l a t o r s  and t h a t  whole they  

grouped from, a market connection and a s e r v i c e  connection 

had a h e l l  of a l o t  more t o  do wi th  it than t h e i r  t e c h n i c a l  

innovation. 

Q: From t h e  d i scuss ion  t h a t  w e  j u s t  had now, it i s  p r e t t y  

c l e a r  t h a t  t h e  ind iv idua l  companies sponsoring R&D has  t o  

make dec i s ions  regarding t h e i r  own c a p a b i l i t y  t o  e x p l o i t  

and i f  t h e  R&D establ ishment  is very, very  good they  immediately 
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out run  the company's a b i l i t y  t o  e x p l o i t  what comes up. T h i s  

means that  wi th in  our  i n d u s t r y  t o  the e x t e n t  we are good a t  

R&D a l o t  of ideas are t h e r e  f o r  which t h e r e  i s  no mechanism 

t o  be moved up, T h a t  i n  c o n t r a s t  w i t h  t h e  Japanese where 

they  are a b l e  and d o n l t  hesi ta te  t o  s e l l  t o  one another  and 

it is  easy  t o  do because they  d o n ' t  have t h i s  a n t i - t r u s t  prob-

lem, so it appears  t ha t  one of the t h i n g s  t h a t  w e  could do 

would be  t o  f i n d  ways t o  promote the a b i l i t y  f o r  R&D organi-

z a t i o n s  wi th in  a corpora t ion  t o  marke t  t h e i r  i deas  o u t s i d e  

the company and t o  have that whole concept acceptab le  t o  t h e i r  

managements and the government. I n o t i c e  t h a t  CBC has  promoted 

their  concept of t h i s  .... w h i c h  i s  supposed t o  

achieve this computer based marketing system which has been 

i n t e r r o g a t i n g  ... 
Do you b e l i e v e  from w h a t  you know of the i n d u s t r i a l  scene t h a t  

this is  an i d e a  whose time has come and w i l l  make a d i f fe rence  

f o r  u s .  

A: Has R&D on t h e  open market  

Q: Yes, l e t ' s  assume f o r  t h e  moment t h a t  you can exclude the 

Japanese from this .  

A: There i s  CBC and there is  another  one, a computer network 

one some s o r t .  I d o n ' t  k n o w  t h a t  an i n t e r n a t i o n a l  .. 
p a t e n t  them. 

A l o t  of t h e  t h i n g s  can flow o r  do flow a l r eady  because of 

some of their s u p p l i e r s .  For example, T I ,  we  have a l o t  of  

p a r t s  from T I  and T I  a l s o  sells a l o t  of p a r t s  i n t e r n a l  and 

e s s e n t i a l l y  w e  compete w i t h  them a t  the computer l e v e l .  W e  
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do t a l k  w i t h  them as a buyer of semi-conductors bu t  w e  d o n ' t  

t a l k  t o  t h e m  as a computer supp l i e r .  

Q: I was t h i n k i n g  of enhancing the p o s i t i o n  of t h e  R&D 

ope ra t ions ,  t h e i r  a b i l i t y  ... 
A: It m i g h t  have an  i n t e r e s t i n g  e f f e c t  i f  some of t h e s e  

o rgan iza t ions  who i n  f a c t  do research fo r  the sake of re-

search i f  t h e y  had t o  eve r  s e l l b  anybody o t h e r  than  one 

obscure l a b  i n  t h e  Defense Department who d o e s n ' t  know w h a t  

they  are buying, i f  they  had t o  s e l l  t h e i r  ou tput  maybe ... 

W e  use  t h e  phony buck method. W e  say look,  development you 

can buy any r e s e a r c h  you want, here i s  t h i s  paper money and 

that t u r n s  o u t  t o  be probably one of  t h e  most u s e f u l  methods, 

we u se  t h e  phony buck method. 
Myron : 

Q: D o  you want t o  set up a s o r t  of i n t e r n a t i o n a l  type  

l i c e n s i n g  system o r  is this i n t r a  U . S .  

A: A t  the moment I a m  i n t e r e s t e d  i n  U . S .  s i t u a t i o n  al though 

I put  it up a s  a ques t ion  no t  so  much a s  a p ropos i t i on  t h a t  I 

would push a t  t h e  moment because I want t o  understand t h e  
of t h e  idea  

consequences but  we have r e a l l y  no good market p l ace  f o r  

X D  i n  t h e  sense  l i k e  you go t o  t h e  s tock  market t o  make an 

investment you want t o  fiind o u t  who is  doing what and t o  buy 

i n  technology a l l  t h e  l a b s  have such an  a i r  of secrecy about 

them about what they  a r e  working on because they  a l l  expect  

t o  sell t o  t h e  company that suppor ts  them and i f  w e  could 

break t h a t  down w i t h h  this count ry  then  there would be 
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a market for  t h a t .  For the moment I don ' t  know how t o  keep 

the Japanese o u t  of it, I would like t o  and then  could t h a t  

develop i n t o  something provided connections he 

i s  t a l k i n g  about. 

A: I t  is  conceivable  t h a t  one could o p e r a t e  tha t  way. 

I t h i n k  w e  do it now. 

Q: I don ' t  want t o  name a product  bu t  i f  Xerox we have a 

p a r t i c u l a r  competence i n  a l abora to ry ,  An American manufacturer 

comes around and w e  g e t  involved i n  l i c e n s i n g  and so f o r t h .  

B u t  the co rpora t e  view of the r e l a t i o n s h i p  of t h e  l abora to ry  

was i f  these guys are doing t h a t  w e  j u s t  wonder w h a t  t h e i r  

r e l a t i o n s h i p  i s  t o  our  company and I b e l i e v e  t h a t  i s  t r u e  of 

a l a r g e  number of co rpora t ions  that d o n ' t  t h ink  that's t h e  b e s t  

t h i n g  t o  do. so, t h i s  other company t h a t  wanted t o  buy th i s  

technology f i n a l l y  after long n e g o t i a t i o n s  they gave up and 

w e n t  somewhere else and then t h a t  technology vanished because 

i n  t h e  end it d i d n ' t  pay o f f .  I t h i n k  

tha t  happens many, many times. 

Q: It i n c r e a s e s  wi th  inc reas ing  r egu la t ions ,  I c a n ' t  g e t  

something through t h e  FDA but  I ' v e  invented it and I have t o  

l i c e n s e  it. It used t o  bother  m e  but  it doesn ' t  anymore. 

T h i s  year  I had 2 m i l l i o n  i n  r o y a l t i e s  from ... 
Q: 

A: Absolutely,  r have a paper on this. T h e y  are g r e a t  computer 

u se r s .  I d o n ' t  want them o u t  of our  l i v e s .  
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The census bureau w a s  i n s u l a t i o n .  Aberdeen w a s  

a s i g n i f i c a n t  computer user .  L o s  Alamos, I 

both  s i g n i f i c a n t  u s e r s ,  i nnova to r s  by t h e  way 

buying those th ings .  Within computing t h e  government i s  

very s i g n f i c i a n t  about  development and t h e  p a s t ,  p r e s e n t  

and f u t u r e  development a r e  computing by t h e  way they a c t  

. They have never said, how do you bu i ld  those  th ings .  

For the first time t h e y  s a i d ,  w e  want you t o  b u i l d  and a l l  

t h i n g s  should couple  l i k e  t h i s .  W e  have innovated very r a p i d l y  
namely 

according t o  very  l o o s e  market by this demand, how many ope ra t ions  

pe r  second pe r  buck can you provide,  how much s to rage  can 

you do and w h a t  are t h e  problems you solve.  By t h e  way, w e  

want you t o  s o l v e  it t h i s  way too ,  so lve  a l l  those  t h i n g s  p l u s  

use  t h i s  . i n t e r f a c e .  W e  say ,  t h a t  i s  going too  f a r  because 

w e  a r e  about t o  change, it won't c o s t  t o  g e t  more cyc le s ,  t h a t  

p a r t i c u l a r  i n t e r f a c e  i s  a bad cyc le .  

Q: O n e  of your problems i s  t h e  ... 

A: I know t h a t  bu t  w e  are t a l k i n g  about computing. 

Q: H e  knows something about  t h e  c o s t .  

A: N o ,  he d o e s n ' t .  You can make abso lu te ly  s t rong  arguments 

t h e  o t h e r  way. 

Q: D idn ' t  you make t h e  p o i n t  that  t h e  hardware and f a c i l i t i e s  

t ha t  you are using i s  r e a l l y  a small cost, a small  po r t ion  of 

t h e  c o s t  of t h e  computer process ,  some o f  t h e  motivat ion and 

some of t h e  f a c t o r s  of r ecogn i t ion  - hardware i s  cheap, it 

is t r i v i a l ,  becoming t r i v i a l  and the o t h e r  c o s t s  i s  what i s  
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d r i v i n g  it and t h e r e f o r e  the hardware should be  designed i n  

such a manner and perhaps even bear s o m e  of t h e  p e n a l t i e s ,  so 

as t o  o f f s e t  the t o t a l  system costs. 

A: I a g r e e  w i t h  a l l  t h a t .  What did that  have t o  do w i t h  tha t  

interface? 

Q: I would s u s p e c t - t h a t  t h a t  i s  one of t h e  motivat ion f a c t o r s  

behind some of these s tandards  t h a t  ... 

A: T h a t  p a r t i c u l a r  s tandard i s  one of the ones t h a t  i n h i b i t s  

a p a r t i c u l a r  kind of s t r u c t u r a l  o rgan iza t ion  t o  form. 



-41 

J a n u a r y  30, 1980 

Elmer B. Staats  

.S. Comptro l le r  Genera l  


G Street 

North West, Washington 20548 


Dear M r .  Staats: 

I read your r e p o r t  10-79-53 of September 21,  1979 and would l i k e  t o  
commend you for r e c o g n i z i n g  t h e  problem of United States - Japan 
Trade. The r e p o r t  d e f i n i t e l y  shows some unders tanding ,  more so than  
by any o t h e r  i n d i v i d u a l  i n  government. 

It s t i m u l a t e d  me t o  make t h e  fo l lowing  comments, which I hope w i l l  add 
even more i n s i g h t  for you: 

1. 	 The fact that  we  spend twice as much on R and D is yery, 
uxy m h k a U g  (and even wrong! ) because: 

a. 	 Wr- - most of o u r  funding  goes i n t o  
m i l i t a r y  and hea l th .  These are fundamenta l ly
i r r e l e v a n t  t o  t h e  trade problem. Rare ly  does a 
r e l e v a n t  idea get developed i n  these areas, and t h e  
chance is even smaller of it g e t t i n g  i n t o  the  p r i v a t e  
sector for trade which your report addresses. 

b. 	Efficiencv - w e  a r e n ' t  t e r r i b l y  e f f i c i e n t ,  i .e .  
there's l o t s  of overhead t h a t  t he  funding  d o e s n ' t  
show. These i n c l u d e  t h e  funding a g e n t s  ( b u y e r s ) ,  and 
checkers such as  a u d i t o r s ,  p l u s  a d m i n i s t r a t o r s  on  
both s ides  t h a t  don ' t  do R and D.  Measure people  

n o t  f u n d s  and 1'11 b e t  t h e  p i c t u r e  
changes! Also n o t e  R and D p e r  c a p i t a  9 and per  GNP 
is higher  i n  Japan. 

c. 	&A& D is World-oriented - much of o u r  R and D g o e s  
d i r e c t l y  t o  Japan  - how many s c i e n t i s t s  have you e v e r  
met t h a t  a r e n ' t  ba s i ca l ly  open, world c i t i z e n s ,  and 
feel knowledge should  be broadcast w i t h o u t  
r e s t r i c t i o n s ?  Hence, much of o u r  R and D funding  is 
19world publ ic" .  So t a k e  much of t h e  R and D and mark 
it for t h e  world. Japan has an  open, b u t  closed 
s o c i e t y  due t o  language barriers. 



d. 	Poor Pr- - Japan  does a r e a l l y  t o p  j o b  
of managing t h e  R and D flow of r e s u l t s  from basic 
research, t o  product .  We lose o u r  r e s u l t s  due to  
having  a non-exis ten t  management process for t h i s  
flow. S c i e n t i s t s ,  e n g i n e e r s ,  and product  d e s i g n e r s  
are a l l  d i f f e r e n t  and d o n ' t  communicate v e r y  w e l l .  

e. 	Me d o n ' t  understand effect of u c vs .  D r i v a t e  R 
and D f- on t r w  A r e c e n t  announcement by 
Frank Press t o  t h e  members of the  N a t i o n a l  Academy of 
Engineer ing noted an i n c r e a s e  i n  govenment spending  
here of 3% (real  growth). T h i s  b a s i c a l l y  should  
d i s t u r b  u s  because we are c o n s t r a i n e d  by people  t o  
spend it. 

Money w i l l  n o t  make researchers m a t e r i a l i z e .  I t r u s t  
t h a t  you never  b e l i e v e  t h a t  money and people  a r e n ' t  
i n s t a n t a n e o u s l y  i n t e r c h a n g e a b l e  l i k e  o u r  c u l t u r e ,  
p a r t i c u l a r l y  sophomore economics, teaches. 
Therefore, a n  i n c r e a s e d  R and D budget  w i l l  o n l y  
raise salaries, which i n  10 y e a r s  might i n c r e a s e  t h e  
supply .  

I n  t h e  short  term, I b e l i e v e  it is safe t o  p r e d i c t  
t h a t  i n c r e a s e d  federal R and D means: i n c r e a s e d  
salaries; more a t t e n t i o n  t o  t h e  i r r e l e v a n t  areas 
a l r e a d y  over  funded described above; WdeveloDment 
.fs address trade; and f i n a l l y  decreased coupl ing  
between i n d u s t r y  and academia. For example, t h e  
r e c e n t  ARPA VLSI f u n d i n g  is l i k e l y  t o  make it 
unnecessary for t h e  c u r r e n t  r e s e a r c h e r s  t o  seek  any 
i n d u s t r y  funding  when t h e y  can get comple te ly  on the  
government dole. Hence, t h e y ' l l  have one shop 
funding  v e r s u s  t he  two now--government Blsp i n d u s t r y !  

2. 	 The computer s e c t i o n  r e q u i r e s  b e e f i n g  up to: 

a .  	i n c l u d e  semiconductors ,  t h e  key pr imary i n d u s t r y  for  
computers.  

b. 	 show t h a t  t h e  f u t u r e  is b l e a k  as p r o j e c t e d ,  from any 
market survey.  

3. 	 S i m i l a r l y ,  t h e  a u t o  s e c t i o n  d i d n ' t  address steel .  Note t h e  
Japanese  have t h e  most e f f i c i e n t ,  and t h e  most computer
c o n t r o l  i n  steel making. Again, t h i s  is n o t  j u s t  c a p i t a l ,  
b u t  l a c k  of t r a i n e d  manpower and l i t t l e  investment  i n  R and 
D i n  t h i s  i n d u s t r y !  The steel i n d u s t r y  i s n ' t  making it and 
I d o n ' t  t h i n k  it w i l l  w i t h o u t  a major r e v o l u t i o n  i n  
LUWag, suppor ted  by t r a i n e d  e n g i n e e r s  i n  process
c o n t r o l .  Maybe you can h e l p .  



4 .  	Things are g e t t i n g  worse fas t ,  especially i n  computers ,  
because: 

a. 	The Bureau of S t a n d a r d s  is g e t t i n g  i n t o  t h e  act  t o  
s p e c i f y  how t o  b u i l d  products .  Do you recal l  h e a r i n g  
about  t he  forced use of t h e  IBM I / O  Channel w i t h i n  
t h e  Government? I s n ' t  your o r g a n i z a t i o n  behind t h i s  
move: t o  l i m i t  o u r  i n n o v a t i o n ,  o u r  a b i l i t y  t o  
compute, t o  force some of t h e  margina l  mainframers  
o u t  of t he  market? Note, t h i s  is a key s t a n d a r d  for 
Japan t o  he lp  them become a major s u p p l i e r  t o  t h e  
U . S .  and the  world.  I f i n d  t h i s  report and ypur 
a c t i o n  on t h e  I / O  S tandard  mutua l ly  e x c l u s i v e  and 
c o n t r a d i c t o r y !  

b. 	 We have become a s t i f l i n g / c o n t r o l  s o c i e t y  v e r s u s  an  
i n n o v a t i v e / b u i l d i n g  s o c i e t y !  For example, n e t  o u t p u t  
of lawyers v e r s u s  electrical and computer e n g i n e e r s  
has r e c e n t l y  changed. 

G r a d u a t e d y e a r  

Lawvers 	 er'a 
1971 17.4K 17.4K 

1979 34K 16.9K 


Observe t h e  high cost ,  b o t h  direct  and i n  terms of 
u s i n g  up o u r  f i n i t e  f u e l  supply ,  of a bunch of 
lawyers  i n  Congress d e s i g n i n g  automobile  c a t a l y t i c  
c o n v e r t e r s .  The Japanese  have 15K lawyers v e r s u s  o u r  
450K, or 15 times t h e  number p e r  c a p i t a l !  Can we get 
o u r  lawyers  t o  s u e  t h e  Japanese? 

c. 	The s i t u a t i o n  of MBA's is about  t he  same. These 
people  are p o t e n t i a l l y  more harmful t h a n  t h e  lawyers  
i n  some s e n s e  because t h e y  mainly turn-on by r e t u r n  
on investment  and market ing.  Manufactur ing is a 
d i r t y  word, a hard b u s i n e s s ,  r e q u i r e s  l o n g  term 
p l a n s ,  people and real work, i n  shor t ,  money and a 
p e r s o n a l  i n t e l l e c t u a l  inves tment .  Buying
manufactured goods from Japan  is appea l ing:  look a t  
some of t h i s  y e a r ' s  t o p  ro i  performers: Subaru 
( U . S . ) ,  Tandy, and Amdahl. 

Both of t h e  d i s c i p l i n e s  f u r t h e r  decrease o u t p u t  by c o n t r o l l i n g ,  
f i n d i n g  (or t r i c k y  account ing)  a d d i t i o n a l  ways t o  spend when t h e y  
e n t e r  p o l i t i c s ,  and merely promoting v e r s u s  producing.  

These p r o f e s s i o n s  ( b a s i c a l l y  real or semantic  a c c o u n t a n t s )  detract 
from workers who could  e n t e r  R and D and e n g i n e e r i n g  and when c o u l d  
address  o u r  trade def ic i t  a t  a fundamental  l e v e l .  As o u r  Comptroller, 
I u r g e  you t o  audit o u r  pool of t e c h n i c a l  t a l e n t .  T h i s  is t h e  c r u x  of 
the matter, I believe. 



E l m e r  B. Staats -4 -

Enclosed is a paper by me on the  Japanese s i t u a t i o n  which has  other 
p o i n t s  you omit - e s p e c i a l l y  t h e  management of R and D t o  a i d  t h e  flow 
of ideas ( l a c k i n g  i n  DOD, Commerce Department, NSF, etc.  t h i n k i n g ) .  
Hopefully,  there are some a c t i o n s  t o  take, but  i f  t h e  past is any 
predictor.  I ' m  s c e p t i c a l .  

I look forward t o  a h e l p f u l  p r e s c r i p t i o n .  When? 

S i n c e r e l y  yours ,  

Gordon Bell 
Vice P r e s i d e n t ,  Engineering 
P ro fes so r ,  Computer Sc ience  and Electrical  Engineer ing 

Carnegie-Mellon Univers i ty ,  on l e a v e  
Member of  Nat iona l  Academy o f  Engineering 
Fellow of t h e  IEEE 

GB: swh 
GB1 .S1.45 
Enc1osure  
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Gordon B e l l  
Vice P res iden t  of Engineer ing,  

Digi ta l  Equipment Corporat ion,  Maynard, Mass.; and 
P ro fes so r  of Computer Science and Electrical  Engineer ing (on l eave )  

Carnegie-Mellon Un ive r s i ty ;  P i t t s b u r g h ,  Pa. 

The i s l a n d  of  Japan,  with few n a t u r a l  r e sources  and over 100 m i l l i o n  

Deop le ,  v i r t u a l l y  d o m i n a t e s  wor ld  p r o d u c t i o n  o f  m a n u f a c t u r e d  g o o d s ,  

i nc lud ing  t n e  components and processes  t o  make t h e s e  goods. The United 

S t a t e s  s t i l l  holds  a dominant p o s i t i o n  i n  t h e  product ion of  computers and 

s e m i c o n d u c t o r s ,  b u t  t h e  J a p a n e s e  p l a n  t o  domina te  t h e s e  i n d u s t r i e s .  
Unwit t ingly,  U.S. i n d u s t r y ,  government and s o c i e t y  cont inue  t o  a i d  t h e  

Japanese.  For ty  odd reasons  are given t o  suppor t  t h i s  c o n j e c t u r e ,  each one 

providing a l e s son .  

The Japanese have progressed from domination o f  low-technology s imple 

commodities t o  complex manufactured goods. The progress ion  has been from 

t e x t i l e s ,  s t e e l ,  r a d i o s ,  s ewing  m a c h i n e s ,  t y p e w r i t e r s ,  q u a l i t y  

cameras /opt ics ,  watches,  small cars, t e l e v i s i o n  sets ,  t a p e  r e c o r d e r s ,  v ideo  
t a p e  r eco rde r s ,  c a l c u l a t o r s  and on t o  s t a t e -o f - the -a r t  semiconductors and 

computers. Their c u r r e n t  p o s i t i o n  i n  semiconductors and semiconductor-

making equipment i n d i c a t e s  t hey  are well on t h e i r  p lan  t o  dominate t h i s  

manufacturing as a base f o r  the  cont inued and f u t u r e  market domination o f  
e l e c t r o n i c s  and computers. High-technology i n d u s t r y  is i n c r e a s i n g l y  being 

concent ra ted  i n  Japan while  t h e  Japanese-owned low s k i l l  t e x t i l e  and 
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t e l e v i s i o n  f a c t o r i e s  are being loca ted  i n  t h e  U.S. 

Dataquest  d e s c r i b e s  how t h e  Japanese go about s y s t e m a t i c a l l y  t o  dominate a 
m a r k e t .  Appendix 1 d e s c r i b e s  t h e  f o u r ,  d e t a i l e d  p h a s e s :  i n i t i a l  

development of a domestic i n d u s t r y ,  es tab l i shment  of an expor t  base ,  

s i g n i f i c a n t  m a r k e t  p e n e t r a t i o n  i n  f o r e i g n  m a r k e t s  and f i n a l  m a r k e t  
e x p l o i t a t i o n .  

BASIC STRATEGY, AND TACTICS FOR DOMINATION 

Japanese i n d u s t r v  a p o v e r n m e n t  o p e r a t e  as  a team r e i n f o r c i n g  s t r a t e g y  and 

tac t ics  wi th  a p p r o p r i a t e  l e v e l s  o f  compet i t ion .  Unlike many companies and 

c o u n t r i e s  t h a t  have t r i ed  and f a i l e d ,  t hey  s u c c e s s f u l l y  planned and b u i l t  a 

mainframe computer i n d u s t r y .  

The Minis t ry  of I n t e r n a t i o n a l  Trade and I n d u s t r y  ( M I T I ) ,  wi th  a u t o c r a t i c  

power, h e l p s  to amalnamate s t ra teaies  wi th in  i n d u s t r y  nrouPs c rea t ina ;  an 
organ iza t ion  commonlv r e f e r r e d  as llJapan Inc ."  Because there i s  no 

d i r e c t  c o n t r o l ,  I p r e f e r  no t  t o  use t he  term "Japan Inc." bu t  t o  name t h e  

phenomena "The Japan Club" s i n c e  t h e r e ' s  compet i t iveness  a t  t h e  market 

l e v e l .  For example, MITI  i d e n t i f i e d  and encouraged e a r l y  import ing of
'a. 


minicomputers,  i nc lud ing  those  from Digi ta l  Equipment, Corporat ion,  as a 
compet i t ive  llstraw horse" t o  b u i l d  t h e i r  own i n d u s t r  One o f  D E C ' s  

i n t e r a c t i v e  d a t a  base systems,  MUMPS, was bought i n  Japanese f o r  s i xe 

end-use r  a p p l i c a t i o n s .  On s e e i n g  s i x  l o s t  s a l e s ,  M I T I  funded  t h e  

developnent of MUMPS on a Japanese minicomputer. I n  mid 1978, a Japanese 
r e s e a r c h e r  a s k e d  me, t h r o u g h  a n  academic  c h a n n e l ,  f o r  t h e  i n t e r n a l  

a r c h i t e c t u r e  of MUMPS i n  o rde r  t o  s tudy  its s t r u c t u r e  from a so-ca l led  

computer s c i ence  viewpoint .  We expect t o  catch MUMPS from Japan soon. 

-The U.S. has  e a u i v a l e n t  of MITI Drotec t  major c o r p o r a t i o n s  as 
. n a t i o n a l  r e sources .  I n  c o n t r a s t ,  U.S. c o r p o r a t i o n s  are looked on as  

a d v e r s a r i e s  t o  t h e  n a t i o n a l  i n t e r e s t .  IBM, a l r e a d y  under attack from 

Japanese compet i t ion ,  is also under the  gun from U . S .  government agencies .  

Together they  seem i n t e n t  on des t roy ing  IBM, l eav ing  it and o t h e r s  as 
d i s t r i b u t o r s  for Japanese products .  
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The s t r a t e R y  of MITI  and j& JaDanese companies t o  win dominance of the 
computer i n d u s t r y  i3 c lear lv  evidenced,  bu t  it is  not  understood by U.S. 

government and indus t ry .  I n  keeping with t h e  p r i o r i t y ,  MITI  is  both very  

s t r o n g  and a t t r ac t s  competent people.  The Japanese companies, while  

main ta in ing  competi t ion i n  l i m i t e d  domains, both plan and t a l k  with one
. - _ ^ _ _ _ _ ^ I _ - - - - - - - -

a n o t h e r .-- ---For_ -exarapJ-e, F u j i t s u  and H i t a c h i  have  d e v e l o p e d  IBM 
I 

plug-compatible machines, bu t  Hitachi is concen t r a t ing  on t h e  i n t e r n a l  
-.- .. 

Japanese market a g a i n s t  IBM Japan while  F u j i t s u  is concen t r a t ing  on _ _  - _ -
e x p o r t s .  Coup l ing  i n d i v i d u a l ,  compe t ing  companies  f o r  t e c h n o l o g i c a l  

a c c u l t u r a t i o n  i n  t h i s  f a sh ion  is an important  management technique t o  

assimilate technology quick ly .  

-- Department of Commerce and t h e  U . S .  i n  c o n t r a s t  The U . S .  Labor Department, 

t o  M I T I ,  have n e i t h e r  a p l a n  nor  t he  personnel  to h e l p  main ta in  U.S. 

dominance  in h i a h - t e c h n o l o a v  f i e l d s  i m p o r t a n t  to the f u t u r e  of the 
c o u n t r v ' s  economy and s e c u r i t y .  F u r t h e r m o r e ,  t hese  two a d v e r s a r y- --I-I_ 
departments  are adversary  t o  U.S. bus iness .  A r e c e n t  t r a d e  t r i p  t o  Japan 

~ " - ---...--
by Sec re t a ry  Kreps only emphasizes our  lack o f  understanding o f  t h e  

Japanese c a p a b i l i t y  t o  use t r a d e  t o  in t roduce  technology i n t o  t h e i r  

s o c i e t y .  Our trade d e f i c i t s  cannot be turned  around by hand-shaking 

miss ions ,  but  demand a s t ra tegic  and t ac t i ca l  plan based on understanding.  

Our p o l i t i c a l  system i s  devoid of  planning and a c c o u n t a b i l i t y  of government 

departments;  even i f  the  S e c r e t a r y  o f  Commerce could p l a n ,  he r  s h o r t  t enu re  

' 
v

is inadequate  t o  so lve  t h i s  problem. Once a new a d m i n i s t r a t i o n  appea r s ,  1 . 
a l l  p l ans  and commitments are reset  t o  zero! .- _.-. _ _  

Japanese t ac t i c s  focus  on the c e n t r a l i t y  o f  work and l o v a l i t v  t o  a company. 

A company sc reens  each new employee c a r e f u l l y  because when it h i r e s  an 
i n d i v i d u a l  it t a k e s  on a l i fe t ime commitment. [The s e c u r i t y  promotes 

r i s k - t a k i n q ,  a phenomena g e n e r a l l y  unknown i n  l a r g e  U.S. co rpora t ions  >The 
team spirit is enaendered as t h e  v a r i o u s  members l e a r n  how t o  get a lonq  

wi th  each o t h e r .  

g u a l i t v  c o n t r o l  is in t h e  hands of the workers. AI-though data is kept 

c e n t r a l l y ,  t h e  a n a l y s i s ,  c o r r e c t i v e  a c t i o n  and r e s p o n s i b i l i t y  for 

manufacturing and q u a l i t y  rests with t h e  employees concerned. Q u a l i t y  
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c o n t r o l  is g e n e r a l l y  c e n t r a l i z e d  and t h e  o rgan iza t ion  o f  work o f t e n  does 

not  lead  t o  self-esteem i n  t h e  U.S. o rgan iza t ion .  Such p a r t i c i p a t i v e  

management provides  a key t o  t h e  devot ion t o  t h e  workplace and sense  o f  

va lue  achieved through work. The incompetent workers become t h e  wards of 
t h e  o rgan iza t ion  rather than  wards o f  t h e  state.  P r i d e ,  f a m i l y  t r a d i t i o n ,  

and b e c a u s e  e v e r y o n e  is w o r k i n g ,  nonwork is s o c i a l l y  u n a c c e p t a b l e ,  
embeddina the importance of work i n t o  t h e  f a b r i c  of s o c i e t y .  A similar 

effect  is  observed i n  t h e  U . S .  dur ing  pe r iods  of  high unemployment. A t  

t h i s  t ime non-work is  approved s i n c e  o t h e r s  are unemployed. 

Jn t h e  U . S . ,  t h e  freedom of t h e  i n d i v i d u a l  has superseded work a s  a p o a l .  

The employee mob i l i t y  is h igh  and as a r e s u l t  companies sc reen  very  l i t t l e  

as  t h e  s h o r t  t enu re  is  assumed. One r e c e n t  semiconductor company ad 

claimed t h a t  no i n t e r v i e w s  were r e q u i r e d  a t  a l l .  Turn-over  and 
unemployment here are high w i t h  l e v e l s  of  consumption a l s o  r i s i n g  so t h a t  

some Japanese obse rve r s  have concluded t h a t  the Japanese l i v e  t o  work and 
- "-_-____--"---1 


-t h e  Americans 
----_.----c------. 

the per c a p i t a  p r o d u c t i v i t y  i n  manufacturing o f  Japan is now twice t h a t w  
-_,-

The Japanese government has been a b l e  to n u r t u r e  both l a r a e  and smal l  

companies while  t h e  U.S. government agenc ie s  seem t o  a l i e n a t e  t h e  large and 

a r e n ' t  e f f e c t i v e  a t  suppor t ing  t h e  small ones.  Much work i n  Japan is done 

i n  small subassembly o p e r a t i o n s .  Competit ive small shops keep t h e  c o s t  
down by removing i t  from t h e  - l a r g e ,  h a r d  t o  manage h i e r a r c h i c a l  

o r g a n i z a t i o n s .  

USING ACCULTURATED DESIGN AS THE BASIS TO DOMINATE 

For c e n t u r i e s  Japan has  a c c u l t u r a t e d  customs, but mostly adop t s  and 
adapts_ a h n o l o a y .  I n  t h e  1 6 t h  c e n t u r y ,  f o r  example  t h e y  began  

manufacturing gunpowder a s c a n t  18 months a f t e r  t h e  Portuguese brought i t  

t o  Japan.  Any idea or product  has always been fa i r  game f o r  adopt ion and 

i m pr * ovement . Product and process  evo lu t ion  are merged i n  a long term 

v iew o f  a c h i e v i n g  m a r k e t  d o m i n a t i o n .  "hey o r i e n t  t h e  p r o c e s s e s  
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compe t i t i ve lv  cons ider inn  a u a l i t v ,  volume f o r  nrowth. and f l e x i b i l i t y  t o  

--__-a l low f o r  t he  f a s t  turn-around needed & mainta in  ful l -Droduct ion caDacitv 

-i n  a s h i f t i n a  market. 

All t h e  Japanese comDuter manufactuers have acau i r ed  t h e i r  technoloav 

wi th in  t h e  Dast t e n  y e a r s  & d e a l i n g  w i t h  U.S. manufacturers  e i t h e r  as a 
, loint  venture  o r  under l i c e n s e ,  i nc lud ing  : Fuj i t s u  (Amdahl/Siemens) and 

Hi t ach i  (RCA); NEC (Honeywell, GE, Varian) and Toshiba (Honeywell, GE, 

I n t e r d a t a ) ;  M i t s u b i s h i  (Xerox)  and Oki ( w i t h  Univac  j o i n t  v e n t u r e ) ;  

Yokogawa (HP); and Nippon Minicomputer ( D G ) .  I n  all cases, the Japanese 
-have improved the technology i n  terms o f  Derceived a u a l i t v ,  performance & 
y lanufac tu rab i l it v . 

The agreement between F u j i t s u  and Amdahl Corpora t ion ,  though st i l l  at an 

e a r l y  stage,  provides  a good example of t h e  classic Japanese computer 

a c c u l t u r a t i o n  process .  I n  the l a t e  1960rs,Gene Amdahl, then  head of  IBM's  

San J o s e  Advanced Sys tem Development  L a b o r a t o r y ,  e x p l o r e d  t h e  bas i c  

technology f o r  high-performance IBM computers. When he f a i l e d  t o  i n t e r e s t  

IBM i n  bu i ld ing  high performame machines, he formed Amdahl Corporat ion t o  

develop t h e  technology. When he needed more c a p i t a l  F u j i t s u  bought an 
i n t e r e s t  and a c q u i r e d  t h e  m a n u f a c t u r i n g  r i g h t s  t o ,  and became t h e  

manufacturer  f o r  the  Amdahl l i n e .  F u j i t s u  was a l s o  a b l e  t o  use t h e  same 

technology t o  des ign  and manufacture computers f o r  the  Japanese market.  I n  

on ly  one computer g e n e r a t i o n ,  a t  t h e  beginning of  1978, both Amdahl and 

F u j i t s u  announced t h e i r  la tes t  computers based on the  Fujitsu-Amdahl 

c i r c u i t s  and packaging. Now, F u j i t s u  appears  t o  have a machine with h igher  

performance and r e l i a b i l i t y  ( t h e  M200) than  e i the r  Amdahl o r  IBM have so 

far announced. F u j i t s u  has  produced a machine based on mul t iprocess ing  

which provides  u s e r s  wi th  new c a p a b i l i t i e s ;  fur thermore they  can buy more 

p rocesso r s  rather than  t r ade - in  when increased  computation is  needed. 

In  a d d i t i o n ,  JaDanese comDuter manufacturers  have 2 comDlete l i n e  o f  
p e r 3 p h e r a l s  and t e s t  and m a n u f a c t u r i n g  equipment  t h a t  i s  b a s e d  

counter-Darts  invented t h e  U.S. The des igns  ranae  from " reve r se  

engineeredf1,to look-a l ike  coDies,  to r a d i c a l l y  improved Droducts based on 

Japanese invent ions .  Wjth l ' reverse engineer ing" a product is  d i s s e c t e d  
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w i t h  micrometers,  s p e c i a l  gauges,  e tc .  and made compatible  i n  n e a r l y  every 

r e s p e c t .  The Japanese make o n l y  products  f o r  expor t  to  t h e  U . S .  market 

t h a t  do not  v i o l a t e  p a t e n t s .  Tektronix look-a l ike  scopes and r e v e r s e  

engineered IBM d i s k s  are common. I n  15 months, Nippon P e r i p h e r a l s  Limited 

produced a d i s k  t h a t  was mechanical ly  i d e n t i c a l  t o  t h e  IBM 3340. From 

comparing t h e  two d r i v e s ,  one might conclude t h a t  t hey  were made from the 

same drawings.
b 

PRODUCT DESIGN BASED ON NEED, QUALITY AND THE LONG-TERM 

T r a d i t i o n a l  tOD-dOwn market inq c h a r a c t e r i z e d  & exDensive, t h i c k  market 

surveys  t h a t  ex t raDola te  h i s t o r v  i n  a s e l f - p e r p e t u a t i n g  f a sh ion .  Here, t h e  

goa l  is  t o  f i l l  v a r i c u s  revenue gaps  t h a t  develop. U s i n g  a market survey  

approach t h e  U.S. con t inues  t o  b u i l d  heavy, gas-consuming c a r s ,  because t h e  

market ing managers can only  t h i n k  i n  terms of  what has  so ld  i n  t h e  p a s t .  

Freed from t h i s  approach,  t h e  Japanese have been a b l e  t o  look  a t  t h e  real 
needs,  and they  have a p p r o p r i a t e l y  adapted e x i s t i n g  ideas .  High-level 

co rpora t e  marketing does not  des ign  the products ; eng inee r s  des ign  
according t o  needs us ing  a bottom-up approach and based on technology.  

Japanese companies, wi th  long-term p o a l s  and commitments, s i m i l a r l y  are  n o t  

forced  depend on 3 short- term market ina aDRrOaCh. INEC, F u j i t s u  and 

H i t a c h i ,  un l ike  Xerox, GE, Westinghouse, and RCA,  have a l l  p e r s i s t e d  with ' 
computer manufacturing and a f t e r  y e a r s  o f  investment have e s t a b l i s h e d  
s u c c e s s f u l  products .  T h e i r  long-range th ink ing  from t h e  o u t s e t  allowed 

them t o  i n v e s t  i n  long l a s t i n g  q u a l i t y .  

Japanese comDanies focus  on hiRhlv soDhi s t i ca t ed  a u a l i t v  products  r a t h e r  

t h a n  u l t r a - h i a h  a u a n t i t v ,  l o w - q u a l i t v  throw-awav m e r c h a n d i s e .  The 

d i f f e r e n c e s  are cha rac t e r i zed  by comparing Seiko ve r sus  Timex watches and 
comparing Minolta 6r Nikon v e r s u s  Kodak or  Polaro id  cameras. Japanese 

s t y l i n g  is o f t e n  t e c h n i c a l  and gadget o r i e n t e d ,  t y p i f i e d  by multi-knob 

hi-f!i sets and complex watches. It may be impossible  f o r  them t o  des ign  a 

product  l i k e  t h e  Polaroid One-Step Camera because o f  t h e  d i f f e r e n c e s  i n  

p i c t u r e  q u a l i t y .  The emphasis is on an educated consumer who w i l l  va lue  

h i s  Durchase 



HOW THE JAPANESE HAVE CONVERTED U.S. INDUSTRY INTO'DISTRIBUTORS 


Page 7 December 8, 1978 ............................................................................... 

Concern for a u a l i t v  and lonp;-term v a l u e s  leads the  JaDanese Q b u i l d  

p r o d u c t s  t h a t  have a l o n a  l i fecycle .  Even t h e i r  au to  i n d u s t r y  cons t r a ined  J 
by D e t r o i t ' s  y e a r l y  new model concept is now get t ing very  high r a t i n g s  f o r  

d u r a b i l i t y  and s e r v i c e a b i l i t y .  Accounting models lead  t o  emphasizing 

product ion of  long l i v e d  ve r sus  throw-away goods. 

PRODUCTS RESULT FROM UNDERSTANDING AND MANAGING A COMPLETE PROCESS 

The success fu l  product ion o f  compet i t ive  perfoimance products  i n  high 

technology i n d u s t r i e s  depends on understanding a complete process  t h a t  

i n c l u d e s  b a s i c  research, going through app l i ed  r e sea rch  and advanced 

development, t o  product development. I n  a d d i t i o n ,  a parallel and equa l ly  

complex p r o c e s s  i s  r e q u i r e d  t o  d e s i g n  and b u i l d  t h e  p r o c e s s  t h a t  

manufactures such products .  After a new product  is  in t roduced ,  it may then  
be necessary  t o  modify and enhance it t o  adapt it t o  the real o r  changing 

market ,  and f i n a l l y  t o  e l i m i n a t e  it when it is  no longer  e f f e c t i v e .  

-T h e  J a p a n e s e  need i n v e s t  l i t t l e  i n  b a s i c  and a m l i e d  r e sea rch  because they 
a re  e f f e c t i v e l y  couDl inn  t h e  U.S. l a b o r a t o r i e s  i n t o  t h e i r  a d v a n c e d  

development. In  c o n t r a s t ,  aside from the  d i r e c t  h i r i n g  of  s t u d e n t s  and 
r e s e a r c h e r s ,  t h e r e  i s  v e r y  l i t t l e  f l o w  o f  i d e a s  from o u r  p u b l i c  

l a b o r a t o r i e s  i n t o  our own i n d u s t r y .  As Carver Mead of  Cal Tech p o i n t s  o u t ,  
"I l i k e  t h e  Japanese.  They l i s t e n .  Also un l ike  American i n d u s t r y ,  t h e y ' r e  

w i l l i n g  t o  b u i l d  from our ideas ."  The u n i v e r s i t y  l a b o r a t o r i e s  a t  S tan fo rd ,  

MIT, Carnegie-Mellon, the  Un ive r s i ty  o f  I l l i n o i s ,  r ece iv ing  s i g n i f i c a n t  

($20-30M/year) Advanced R e s e a r c h  P r o j e c t s  Agency ( A R P A )  f u n d i n g  f o r  

Computer Sc ience ,  have pos t -doc tora l  Japanese v i s i t o r s .  The u n i v e r s i t y  and 

i n d u s t r i a l  l a b o r a t o r i e s  o f  Japan are headed and 'staffed by researchers 

who've spen t  their  research yea r s  i n  key American l a b o r a t o r i e s  (e.g. ,  MIT 

Mul t i c s ) .  

.-

Most r e c e n t l y ,  Japan has  o f f e r e d  t o  spend one b i l l i o n  d o l l a r s  i n  t h e  U.S. 

for research, predominately f o r  energy conversion.  By accep t ing  these '-
funds ,  t h e  Japanese can be even more e f f e c t i v e l y  coupled t o  U.S .  research 
and can t o  research, j u s t  as they 've  l ea rned  manufactur ing,  des ign  

and advanced development. The sc i en tAf ic  community is  anxious f o r  more 
.i 
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funds ,  independent o f  where they  come from o r  what the  consequences are.  

O f  t h e  large companies with r e sea rch  l a b o r a t o r i e s ,  the JaDanese emDhasis 

-on advanced develoDment where t h e  output  is a t e s t a b l e  p ro to type ,  o f t e n  of  

a p o t e n t i a l  product .  I n  c o n t r a s t  , U .S. c o r p o r a t e  l a b o r a t o r i e s  h i d e  behind 

---t h e  v e i l  o f  s c i e n c e  where t h e  ou tpu t  is  vaaue and u n t e s t a b l e .  The q u a l i t y  

o f  these l a b o r a t o r i e s  is high v e r s u s  many comparable large U.S .  companies 
where research i s  t o  ease t h e  co rpora t e  consc ience  i n s t e a d  o f  provid ing  new 

development. Although such co rpora t e  research l a b o r a t o r i e s  ( e . g . ,  GE, 

Motorola , RCA , Westinghouse and Zeni th)  were s i g n i f i c a n t  i n  t h e  e a r l y  

development of t e l e v i s i o n ,  t h e  U.S. t e l e v i s i o n  i n d u s t r y  has  dec l ined  wi th  
few r e c e n t  l o c a l  advances.  

M I T I  funds and manages o t h e r  l a b o r a t o r i e s  and corDora t ions  t o  c a r r y  out  

research t h a t  i s  o r i e n t e d  toward g e t t i n g  experience t h a t  w i l l  e v e n t u a l l y  
produce products .  Funding s p e c i f i c ,  as opposed t o  having a c a p t i v e  

l a b o r a t o r y ,  no t  only provides  a system of  checks and ba lances ,  bu t  a l s o  

provides  an i n c e n t i v e .  Many o f  our  government l a b o r a t o r i e s  were i n i t i a l l y  

set  up f o r  s p e c i f i c  miss ions ,  and al though the  miss ions  were completed,  t h e  

l a b o r a t o r i e s  cont inue  t o  e x i s t .  S ince  they  no longer  have a real  g o a l ,  o r  

miss ion ,  n e g l i g i b l e  new work is  done. The d u s t  is blown o f f  t he  equipment 

f o r  v i s i t o r s  and the  same demonstrat ion is run year  after year .  A 

buyer - se l l e r  r e l a t i o n s h i p ,  i n  which an independent o rgan iza t ion  , such as a 
u n i v e r s i t y ,  manages t h e  l a b  and t a k e s  r e s p o n s i b i l i t y  f o r  results can 

minimize t h i s  ' 'dusty labt1 syndrome. Moreover , funding f o r  s p e c i f i c  

p r o j e c t s  can  b r i n g  t o g e t h e r  d i v e r s e  g r o u p s  and promote t e c h n i c a l  

in te rchange .  

The Japanese o r i e n t a t i o n  i s  toward engineer ing  f o r  trade rather than  being 
s t r o n g l y  science-based. S ince  the  rest o f  the  world provides  research, why 

should they  bother?  T h i s  comes about because o f  t h e i r  need t o  manufacture 
products  and t h e i r  . t o t a l  dependence . on t h e  expor t  o f  manufactured goods. 

S ince  our  b a s i c  f e d e r a l  research funding f o r  computing comes through t h e  

NSF,rARPA, and the  armed s e r v i c e s ,  t he  emphasis is on sc i ence  and research. 

T h e i r  funding comes through MITI  and from va r ious  c o r p o r a t i o n s ,  and hence 

t h e  o r i e n t a t i o n  i s  on i n t e r n a t i o n a l  t r a d e .  
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The t rade d r i v e  causes  a s t r o n a  emPhasis on manufactur ing.  n o t  .iust product 


des inn .  I n  a d d i t i o n  t o  t h e  product engineer ing  process  there is a 

comparable and equa l ly  important  process  r e spons ib l e  f o r  t h e  development 

and ope ra t ion  of  manufacturing. T h i s  d i s c i p l i n e  has been n e a r l y  e l imina ted  


from U.S. u n i v e r s i t i e s  as it has moved from the engineer ing  to  the 


management school .  There is a decided emphasis on manufacturing processes  

i n  Japan as people are r o t a t e d  among the  va r ious  processes  and d i s c i p l i n e s ,  


making it equa l ly  desirable t o  be i n  a l l  func t ions .  . 


Evervone a s s o c i a t e d  w i t h  s c i e n c e ,  eng inee r ing  and manufactur ing unders tands  
b a s i c  l e a r n i n a  and demand c u r v e s  and t h e y  a re  a u a n t i t v  ( a n d  g r o w t h 1  

o r i e n t e d , s u b j e c t  t o  t he  q u a l i t y - f i r s t  c o n s t r a i n t .  Knowledge o f  t h e  

l e a r n i n g  curves  ( i . e . ,  i n c r e a s e s  i n  t h e  combined number of  u n i t s  produced 

cause a reduct ion  i n  manufacturing c o s t )  is  everywhere. Fred Bucy comments 

on Japanese competi t ion i n  T I ' S  1978 Annual Report:  . t he  b ig  d i f f e r e n c e  8 4 
is t h a t  T I  is the  first major non-Japanese company they  have run  i n t o  t h a t  

unders tands  and uses  the  l e a r n i n g  curvet1 e Japanese are w i l l i n g  t o  s e l l  I;
t s i d e  Japan a t  a lower p r i c e  (dump) and l o s e  money f o r  t he  s h o r t  term 

(see a l s o  Appendix 1 )  i n  o rde r  t o  buy market sha re .  This practice is 1 1. bflJ? 
i l l e g a l  f o r  Although t h e  Japanese pretend t h a t  t h e i r  J .  u4 
products  are ecause the  yen is so s t r o n g ,  t hey  are c&? 

c o n s c i o u s l y  i g n o r i n g  o u r  dependency  a s  a d i s t r i b u t o r  now i n  many 
i n d u s t r i e s .  

A s  a c o r o l l a r y  t o  l e a r n i n q  curves  and market domination, i t ' s  necessary  and 
4 )_ I<  - , 3 9  Z i  ' r  3 ) 

t&$ are w i l l i n g  t o  R ive  U D  P r o f i t  f o r  growth. For example, RCA is now a 
rug  maker (o r  d i s t r i b u t o r ) , car r e n t o r ,  p u b l i s h e r ,  t e l e v i s i o n  component 

d i s t r i b u t o r ;  it ha rd ly  resembles the  e l e c t r o n i c s  company t h a t  pioneered 

t e l e v i s i o n .  R C A ' s  r o l e  is t h a t  of a banker and such a conglomerate is no 

match f o r  a s e r i o u s  manufacturer .  Whereas t h e r e  is extreme p res su re  on our  

bus iness  f o r  p r o f i t  and r e t u r n  on inves tment ,  these f a c t o r s  are less  
. important  t o  t h e  Japanese companies. Sony is only  moderately p r o f i t a b l e ,  

F u j i t s u  does r e l a t i v e l y  poor ly  f i n a n c i a l l y  and NEC or Hi t ach i  computer 

d i v i s i o n s  may even l o s e  money. None of  these companies would compete for 
c a p i t a l  i n  t h e  U.S. s t o c k  market where return-on-investment is t h e  key 

c r i t e r i o n .  Japanese companies are buying market share, 'and t h i s  is c l e a r l y  
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more accep tab le  t o  t h e  U.S. i n v e s t o r s  than  f o r  GE, Xerox and RCA who l e f t  

t h e  computer bus iness .  They can buy t h e  bus iness  through ffdumpingll and why 

not i f  t h e r e  i s  long term reward? 

JAPANESE DOMINATION IS PREDICATED ON OUR GREED AND VALUES 

A s  we watched the  first few i n d u s t r i e s  of  t e x t i l e s  and s t ee l  become 

domina ted  by t h e  J a p a n e s e ,  w e  u n s y m p a t h e t i c a l l y  s t a t e d  t h a t  t h e s e  

i n d u s t r i e s  were t i r e d ,  t h e  workforce was l a z y ,  and the  management was 

i n c o m p e t e n t ,  u n i m a g i n a t i v e  and u n a g g r e s s i v e  a b o u t  g e t t i n g  c a p i t a l .  
C e r t a i n l y ,  t h e r e  is no fondness f o r  t h e  automotive and petroleum i n d u s t r i e s  

and it seems f i t t i n g  t o  import  our cars as a l e s son  t o  our  own U.S. 
manufacturers .  Now, however, t h e  domination of a l l  manufacturing is 

becoming so clear t h a t  we must look  deeper a t  t h e  causes .  

The domination can only  happen w i t h  consent ing  buyers  i n  t h e  U.S. It is  

t h e s e  b u y e r s ,  c a l l e d  d i s t r i b u t o r s ,  i n c l u d i n g  t i r e d ,  o l d ,  fo rmer  

manufacturers  t h a t  are t o  blame, no t  the Japanese.  Our v a l u e s  appear  t o  be 

t,oo s h o r t  term and too  b a s i c .  We r e a l l y  must understand t h a t  t h e  

fo l lowing ,  s imple ,  long-term consequence is comDlete economic domination. 

The 	(Uns tab le)  Three I s l a n d  Svstem - O r  How and Why We W i l l  B e  Dominated 

Since i t ' s  no t  c l e a r  what t h e  long term, s table  s i t u a t i o n  has t o  be ,  l e t ' s  

look  a t  t he  end p o i n t .  A system of  three inhab i t ed  i s l a n d s ,  a l l  of  which 

have adequate  food,  water ,  shel ter  and l a n d ,  p o i n t s  o u t  t h e  dilemma: 

# l .  	s u p p l i e s  energy;  consumes n e g l i g i b l e  manufactured goods; 

#2. 	 s u p p l i e s  manufactured goods ( is  suppl ied  raw m a t e r i a l s  from s e v e r a l  
small i s l a n d s  it owns, and from discarded  goods o f  i s l a n d  3 ) ;  and 

consumes energy; 

#3. 	 consumes energy and manufactured goods; s u p p l i e s  in format ion .  

Given t h a t  information is  g e n e r a l l y  t r e a t e d  as a waste commodity of ze ro  



-- 
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va lue ,  there is no s table  s t a t e  f o r  t h e  system u n t i l  i s l a n d s  1 and 2 absorb  


i s l a n d  3. O r  converse ly  us ing  any monetary system, i s l a n d  3's paper or 


tokens w i l l  always be wor th less .  That is ,  i s l a n d s  1 and 2 cur rency  v a l u e s  


w i l l  be ou t  o f  ba lance  with i s l a n d  3 ,  u n t i l  1 and 2 i s l a n d  3. 


Through greed and short- term v a l u e s ,  t h e  JaDanese and t h e i r  c o u n t e r p a r t  


American buvers  have s y s t e m a t i c a l l v  t ransformed American bus iness  from 


i n v e n t o r - m a n u f a c t u r e r - d i s t r i b u t o r  t o  s i m p l y  d i s t r i b u t o r s h i p s .  T h i s  


t r ans fo rma t ion  i s  i n  complete keeping w i t h  the g o a l s  of  American bus iness  


as repor t ed  i n  bus iness  magazines and the  t each ings  of  modern bus iness  


\ 
schoo l s .  The goa l  and reward of  American i n d u s t r y  are clear: 

-
__-r e t u r n 3  

< - - -

investment and p r o f i t .  Secondary measures,  such as market share, are  
Le---

o c c a s i o n a l l y  used. Only a few corpora t ions  cons ider  no l ay -o f f s  and 
-

full-employment t o  be impor tan t ;  as such ,  a clear s e p a r a t i o n  has formed 
__ - .. 

i 
I between- management and l a b o r .  Following only  the  prof i t -based  g o a l s ,  

I 

s u b j e c t  t o  no o t h e r  c o n s t r a i n t s ;  l e a d s  U.S. i n d u s t r y  d i r e c t l y  t o  /;I& OP 3 

1. d i s t r i b u t o r s h i p s  f o r  J a p a n e s e  p r o d u c t s .  T h i s  s t r a t e g y  r e q u i r e s  no ' 
0"I"PJ"; 

investment ,  no p lanning ,  and no r i s k .  A l l  a company has  t o  do t o  be __  - _  -- - 4-d-s u c c e s s f u l  is t o  buy the  r i g h t  product from Japan and then r e s e l l  i t .  v 
c/" 

<*' 

T h i s  merely confirms the  c lass ic  d e f i n i t i o n  of  a c a p i t a l i s t  as someone 


who' l l  make and sell  t h e  rope t o  hang h imse l f .  However, i n  t h i s  case the  

c a p i t a l i s t  i s  resell ing someone else 's  rope because he is too  l a z y  t o  


des ign  and make h i s  own rope.  


The essence of  d i s t r i b u t o r s h i p s  is  completely counter  t o  t h e  p r i n c i p l e s  


t h a t  made American i n d u s t r y  i n i t i a l l y  great.  The new p r i n c i p l e  is simply 


t h a t  with no work and no c a p i t a l ,  anyone (everyone) can do nothing and 


succeed. A l l  t h a t ' s  important  is t o  f i n d  a s u p p l i e r  who' l l  put  up t h e  


c a p i t a l ,  d e s i g n ,  and manufacture products  t h a t  w e  can d i s t r i b u t e .  I n  


c o m p u t i n g ,  t h e  . t r e n d  has a l s o  s t a r t e d :  I t e l  i s  b u y i n g  


Japanese-manufactured IBM 370-compatible computers. Thus we expect  I t e l  t o  


haver good f i n a n c i a l  metrics and be a good investment .  It w i T l-a l s o  cause a 


high  n e t  f low o f  d o l l a r s  from t h e  U.S. as it becomes more s u c c e s s f u l .  
-.-

There's no wav a manufacturer  can re -en ter  a l o s t  bus iness  pnce  has 
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becomeY a d i s t r i b u t o r .  The s p i r i t ,  and c a p a b i l i t y  t o  c a t c h - u p  and  


' , faanufacture are gone. Soc ie ty  and the investment s t r u c t u r e  are a l l  aimed 

\ a t  cont inuing  a s t a t u s  quo. Radio, t e l e v i s i o n ,  h i - f i ,  and v ideo  r eco rde r  

\ u  


products  are a l l  b u i l t  us ing  key U.S. developed i d e a s  and p a t e n t s ,  y e t  are 
I ,  

iO ' ,  no longer  b u i l t  by U.S. manufacturers .  Again, we can blame t h e  Japanese ,  
\ \  but  someone i n  t h e  d i s t r i b u t o r s  had to  choose t o  buy t h e  products  rather 

> -' 
1' than  des ign  and b u i l d  compet i t ive  products .  I n  t h e  case o f  Motorola,  t h e  

( > >  

\ '  	 t e l e v i s i o n  d i v i s i o n  was purchased by Matsushi ta  i n  1974 and included both 


manufacturing and d i s t r i b u t i o n .  By 1976, t h e  U . S .  p l a n t  was reduced by 


2/3, but  t h e  d i s t r i b u t i o n  network was l e f t  i n t a c t .  


We (U.S.1 have a h ighe r  regard  for  bus iness  t r a i n i n n  v e r s u s  engineer ing  and 
t e c h n i c a l  t r a i n i n g .  In  the  U . S .  many eng inee r s  regard  the  M B A  degree as 

necessary  for a career i n  i n d u s t r y .  The Japanese do no t  y e t  have many 
bus iness  schoo l s ;  t h e r e f o r e ,  i n s t e a d  of  M B A s ,  engineer ing  master's degrees  

are sought.  This  makes t h e  Japanese b e t t e r  eng inee r s  f o r  t h e  same 
e d u c a t i o n a l  i n v e s t m e n t .  A l s o ,  t h e  management of  m a n u f a c t u r i n g  

o r g a n i z a t i o n s  a re  t h e  b e t t e r  e q u i p p e d  t o  u n d e r s t a n d  t e c h n o l o g y  and  
products .  

By having more people j u s t  coiicerned w i t h  d i s t r i b u t i o n ,  we are becoming a 

na t ion  of shopkeepers.  The emphasis is simply t o  keep s t o r e s  open longer  

and t o  f ind  new ways t o  d i s t r i b u t e  Japanese manufactured goods. Not on ly  

does t h i s  f u r t h e r  s t i m u l a t e  consumption, bu t  it t a k e s  people from t h e  

primary product ion work f o r c e  and makes us merely an i s l a n d  of  consumers 

w i t h  no material means of suppor t .  

THE JAPANESE HAVE PRIORITIES AND SUPPORT FOR TRADE 

A t  a g o v e r n m e n t / s o c i e t y  l e v e l  t h e  J a p a n e s e  a p p e a r  t o  have  t h e i r  a c t  
toRether .  The Japanese seem t o  have a c lear ,  c r i s p  ranking of  g o a l s  and 

p r i o r i t i e s .  For starters,  t h e  Japanese know t h e i r  g o a l s  and p r i o r i t i e s ,  
whereas n e a r l y  all our  g o a l s  t h a t  begin s imple  become entangled as s p e c i a l  
i n t e r e s t  groups e n t e r  t h e  f r ay .  Some issues t h a t  compete f o r  p r i o r i t y  
i n c l u d e  : human r i g h t s  v e r s u s  e q u a l  r i g h t s ;  f u l l  employment v e r s u s  

i n f l a t i o n  and b a l a n c e  o f  paymen t s ;  e n v i r o n m e n t  v e r s u s  r e g i o n  v e r s u s  
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count ry ;  c a p i t a l  ve r sus  l a b o r ;  and consumer p r o t e c t i o n  ve r sus  b u s i n e s s  

p r o t e c t i o n .  

Because o f  t h e  need t o  manufacture and e x p o r t ,  t h e  Japanese educa t iona l  
system supDorts ena inee r ing  and technoloav,  w h i l e  w e  suppor t  lawvers and 

o t h e r  semantic  accountants .  There are fewer lawyers  per person by a f a c t o r  
of  ;tw$ than i n  t h e  U . S .  The Japanese emphasis ( p r i o r i t y )  is on phys ica l  

o u t p u t .  The i n c r e a s i n g l y  l a r g e  number o f  U.S.’ l a w y e r s :  consumes 
q‘;, product ive and c r e a t i v e  output  of  workers; c r e a t e s  a s e l f - p e r p e t u a t i n g ,  

I , \e- 

,k+-	 non-productive body; d e t r a c t s  from persons who would o therwise  e n t e r  

product ive  occupat ions ;  and t ends  t o  b u i l d  an even larger governing body. 

With an increased  emphasis on l e g a l  t r a i n i n g ,  our ou tput  is  measured by 
. I  
\ * ’  / “ in t e rg roup  c o n t r a c t s ,  p o l i c i e s ,  laws, r u l e s ,  r e g u l a t i o n s  and o t h e r  forms of 

‘,A * ’  

I .  b icke r ing  among semantic accountants .  

&.. A s  a s imple exp lana t ion ,  more money i s  a v a i l a b l e  i n  JaDan f o r  investment  t o  
% . , ,  

\‘ . 13 enable  them t o  manufacture ( f o r  t h e i r  i s l a n d )  because o f  lower t axes .  Th i s  

\k 
 c l e a r l y  affects  t h e i r  a b i l i t y  t o  invest .  i n  i ndus t ry .  

The i r  government spending f o r  m i l i t a r v  is  n e a r l v  nonex i s t en t .  A 1though 

t h e r e  is  some p ro to typ ic  and R and D ou tput  from our m i l i t a r y  spending,  it 

seems small and is c l e a r l y  a by-product. In  t h e  case o f  r e sea rch  f o r  

semiconductors and computers t h e  b e n e f i t  though impress ive  might have been 

as g r e a t ,  g iven a d i f f e r e n t  g o a l  (e .@;. ,energy s e l f - s u f f i c i e n c y ) .  

-The Japanese don l t  have t h e  f e d e r a l  r e sea rch  over-exDenditures.  epitomized 
by N A S A  and N I H .  I n  t h e  event  o f  r e s u l t s ,  t h e  Japanese w i l l  c a p i t a l i z e  on 

our  r e sea rch  f o r  t h e i r  manufacture and expor t .  . The NASA g o a l s ,  f o r  

example, qppear t o  be vague now t h a t  they’ve  stopped providing t h e  world 

w i t h  e x c i t i n g  space s h o t s  and t e l e v i s i o n  p i c t u r e s  from the  moon, and t h e  

immediate needs f o r  t h i s  research is unclear  t o  most of  us .  

Nat ional  h e a l t h  research s e e u s  e q u a l l y  vague. This r e s e a r c h  appears t o  

i n c r e a s e  h e a l t h  care c o s t s ,  through a number of secondary effects .  By 

c o n t r a s t  the  Japanese spend one-half  o f  what we do per c a p i t a  f o r  h e a l t h  

c a r e  and medical research. They can c a p i t a l i z e  on our  r e s e a r c h ,  bu t  s i n c e  
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t hey  have a longer  l i f e s p a n ,  it i s  no t  clear what we g a i n  with t h e  e x t r a  

expend i tu re s .  I n  e f f ec t ,  Japan ' s  l a c k  o f  spending i n  .medicine goes t o  
investments  which r e s u l t  i n  f u l l ,  l i fe t ime employment which is probably t h e  

b e s t  s o l u t i o n  t o  personal  h e a l t h .  
\ 

The J a p a n e s e  b e l i e v e  c o m p u t e r s  a r e  f u n d a m e n t a l  f o r  t h e  l o n a  term and 
they  are prepared t o  i n v e s t  i n  them and wait f o r  r e t u r n .  Non only  are 

machines used i n  a l l  products  t hey  b u i l d  f o r  e x p o r t ,  bu t  t hey  save  l a b o r  

too .  Labor is both p rec ious  and expensive i n  Japan: there are only  about  

o n e  hundred  m i l l i o n  p e o p l e  and two p e r c e n t  unemployment .  -They ' re-
c o n s i d e r i n g  r a i s i n g  r ek i r emnt i  from 60 t o  65 t o  get t h e  e x t r a  product iv i tys=  

They must have computers t o  ra ise  p r o d u c t i v i t y ;  computers are v i t a l  t o  

t h e i r  cont inued domination of  manufactur ing.  A s  a s e p a r a t e  r e sea rch  area, 

r o b o t s  are an important  component of  manufacturing domination. While much 

o f  t h e  p ioneer ing  work was done i n  t h e  U . S . ,  t h e  cont inued work t o  make 
L I  

r o b o t i c s  p r a c t i c a l  t a k e s  p l ace  i n  Japan. ' I  By c o n t r a s t ,  i n  A u s t r a l i a  where i,t--

there is i n c r e a s i n g  unemployment, there 's  a b e l i e f  t h a t  computers must be 

e l imina ted .  Austral.ia buys n e a r l y  a l l  Japanese products ,  produces less and 

less,  and t h e  small Aus t r a l i an  automotive i n d u s t r y  o f  GM- and Ford-based ' t 

large cars is r a p i d l y  d e c l i n i n g  under t h e  stress o f  small, mass-produced 

Japanese c a r s .  I '  
J &' 

' f I1 

THE JAPANESE SOLUTION TO OUR BALANCE OF PAYMENTS PROBLEM: SELL ( I N  JAPAN) 
I 

I I' 

'. t ' Can we  so lve  our ba lance  of  payments problem by sel l ing t o  Japan? S e l l i n g  
t J  

l t o  Japan is t h e  answer our  government and i n d u s t r y  want and w i l l i n g l y ,  but  

i f o o l i s h l y ,  look t o .  Howevei-, t h e  Japanese r h e t o r i c  is  only  f o r  ou r  
!
i g u l l i b l e  government and academic communities and t h e  na ive  bus iness  people .  , I 

I 

I F u r t h e r m o r e  t h e  t r a d e  m i s s i o n s  a r e  o n l y  s t o c k e d  w i t h  p o w e r l e s s ,  I "  

n o n - r e s p o n s i b l e ,  s h o r t - l i v e d  p o l i t i c i a n s  whose main p u r p o s e s  i n c l u d e  
v i s i t i n g  Japan and being able  t o  say  something t o  t h e  f o l k s  back home. For 

example, when t r a d e  envoys from Massachuset ts  and N e w  Hampshire v i s i t  Japan 
with1 t h e  expec ta t ion  of  sel l ing high technology goods,  they  succeed i n  

s e l l i n g  on ly  a few pro to types .  The real sales w i l l  come i n  5-10 y e a r s  when 

t h e s e  products  are r e so ld  i n  volume t o  t h e  U.S! 



HOW THE JAPANESE HAVE CONVERTED U . S .  INDUSTRY INTO DISTRIBUTORS 

an e f f o r t !  The r e s u l t s  are clear and we must face them. 

Japan i s  a c losed  s o c i e t y  and market. As t h e  most powerful,  homogeneous 

c u l t u r e  i n  t h e  world it has  a long h i s t o r y  of being c losed .  There is no 
counter-evidence t h a t  an open market e x i s t s .  The lanauaae  is  a code t o  

f u r t h e r  segment. Although bus iness  people do l e a r n ' t h e  language i n  c r a s h  
c o u r s e s ,  t h e  l a n g u a g e  i s  r e l a t i v e l y  u s e l e s s  w i t h o u t  t h e  s o c i e t a l  

understanding.  We only teach Japanese minimally on t h e  West Coast of  t h e  

U.S. On t h e  o t h e r  hand t h e  t e c h n i c a l l y  t r a i n e d  Japanese have s e v e r a l  yea r s  

of Engl ish.  

Even though there are major c u l t u r a l  d i f f e r e n c e s  among Japan and o t h e r  far 

e a s t e r n  c o u n t r i e s  (e .g . ,  China, Taiwan, Korea) there i s  c l o s e r  proximity 

among them than w i t h  western c o u n t r i e s .  This c loseness  is e s p e c i a l l y  
advantageous i n  f ind ing  a d d i t i o n a l  sou rces  o f  e s p e c i a l l y  low c o s t  l a b o r .  

The t a r i f f s  suppor t  t h e  establishment,  o f  any i n d u s t r A S  they  t a r g e t .  A t  

p resent  t h e  computer import du ty  bas  been reduced t o  be on a p a r i t y  wi th  

t h e  U.S., bu t  t h i s  m a t t e r s  l i t t l e  s i n c e  t h e i r  i n d u s t r y  is s t rong  enough t o  

withstand imports .  S t i l l  p r i c e s  of  U.S. produced machines are cheaper. As 

evidenced i n  o t h e r  i n d u s t r i e s ,  t h i s  is a come-on t o  f u r t h e r  s t r eng then  the  

Japanese manufacturers  f o r  export  compet i t ion by having them compete i n  a 
token way with the few imports and thereby  ga in  i d e a s  t o  sharpen t h e i r  

expor t s .  

For example ,  i n  t h e  e a r l y  s e v e n t i e s  t h e  J a p a n e s e  encouraged  U.S. 

minicomputer impor ts ,  a l though t h e r e  were high ta r i f f s .  These occurred and 

now t h e r e  is a s i g n i f i c a n t  Japanese minicomputer i ndus t ry .  For example , 
t he  basic s t r u c t u r e  of F u j i t s u ' s  minicomputer is q u i t e  similar t o  t h e  DEC 

PDP-11. 

Because  o f  t h e  c l o s e d  n a t u r e  o f  s o c i e t v  and t h e  emphasis on p e r s o n a l  

r e l a t i o n s h i p s .  i t  i s  d i f f i c u l t ,  D e r h a p s  i m D o s s i b l e  t o  have s i a n i f i c a n t  

JaDanese s a l e s .  There are no s i g n i f i c a n t  examples t o  t h e  con t r a ry .  IIDoing 
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business"  toge the r  appears  t o  be done over  a long time period and is almost 

r i t u a l i s t i c .  This  means t h a t  i t ' s  e s s e n t i a l l y  impossible  t o  have an . . 

e f f e c t i v e  i n t e r n a t i o n a l  company as we know it .  A f o r e i g n  manager is 
c l e a r l y  t a b u  and s a l e s  a re  l i m i t e d  t o  o n e - s h o t  d e a l s  w i t h  t r a d i n g  

companies. There is no t r a d i n g  except  as j o i n t  ven tu res .  A foreign-owned 

company with c o n t r o l l i n g  e q u i t y  i s  i l l e g a l  i n  Japan. 

JAPANESE HIGH LABOR COST, LIMITED POPULATION, FULL EMPLOYMENT AND FEW 

NATURAL RESOURCES, CREATES IMPORTANT BY-PRODUCTS TO FURTHER HELP TRADE 

Japanese t r a n s p o r t a t i o n  and  m e e t i n m  r u n  on time and  a t  f u l l  c a p a c i t y .  

Roughly twice a s  much as i n  t h e  U.S .  can be accomplished per  day i n  Japan,  

e s p e c i a l l y  those  r e q u i r i n g  meet ings.  The c o r d i a l ,  formal p r o t o c o l s  h e l p  

meet ings proceed r a p i d l y .  

T h e r e ' s  measurement  o f  and  p r e s s u r e  f o r  e f f i c i e n c v .  Tha t  i s ,  t h e  
work-out/work-in r a t i o  is  h igh .  For example, t a x i s  have a dr iver -opera ted  

back door opener so t h a t  passengers  can load/unload fas ter .  The not ion  o f  
e f f i c i e n c y  seems t o  be t augh t  t o  a l l  and f a c t o r i e s  measure,  graph and 

d i s p l a y  key r e s u l t s .  Concepts l i k e  f u e l  e f f i c i e n c y  ve r sus  speed,  weight 

and p o l l u t i o n  are d i f f i c u l t  concepts  f o r  Americans t o  unders tand ,  y e t  t h e  

Japanese f ee l "  them. 

Given a not ion  of  e f f i c i e n c y ,  there ' s  r ea l  concern f o r  s av ina  physical, 

r e sources  too .  A t  t h e  computation c e n t e r ,  p r i n t i n g  i s n ' t  au tomat ic ;  i t1s 

queued and must be reques ted  s e p a r a t e l y .  L igh t s ,  always f l o r e s c e n t  f o r  

high e f f i c i e n c y ,  are o f f  when no t  i n  use.  O f  course  small cars,  t a x i s ,  a 

good t ra in/subway .are o t h e r  i n d i c a t o r s .  The cars have mandatory b e l l s  t h a t  

r i n g  when t h e  car i s  going over  100 Kmh! None of  t h e s e  a r t i f a c t s  f o r  

e f f i c i e n c y  e x i s t  i n  t h e  U.S. 

Contrary t o  our l l f ee l ings l l ,  t hey  are  workjnf? t he  environment i s s u e  by less  

consumption, f o r  example. T h i s  w i l l  i n d i r e c t l y  make more money and 

r e sources  a v a i l a b l e  f o r  product ion a t  lower c o s t s .  For example, cars  don ' t  

p o l l u t e .  U.S. environmental  people a t  conferences  i n  Japan are p o l i t e l y  

i g n o r e d  w h i l e  t a k i n g  t h e i r  b a s i c a l l y  b o o n d o g g l e - o r i e n t e d  c o n f e r e n c e  

4 
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r e g i s t r a t i o n  fees paid f o r  by the  U.S. government r e sea rch  e s t ab l i shmen t .  

There is a range o f  b a s i c a l l y  human and personal  concerns which encourage 

and support  p roduc t iv i ty .  The r e s u l t  is  a longer  l i f e  span i n  t h e  face of 

stress on p roduc t iv i ty .  While t h e  subways and high d e n s i t y  t r a i n s  j o s t l e  

people  p r e t t y  badly ,  and there 's  no segmented smoker areas (and many 
smoke), there 's  great concern f o r  t h e  f e e l i n g s ,  p r ivacy  and t rea tment  o f  

i n d i v i d u a l s .  On a r r i v a l  and depa r tu re  a t  every o r g a n i z a t i o n ,  one is given 
mois t  c l o t h s  and re f reshments .  Taxis  and b u i l d i n g s  a r e  a i r - cond i t ioned .  

The h o t e l s ,  though very  expens ive ,  provide pr ivacy ,  ambiance and e x c e l l e n t  
food and service. For example, one expec ts  a c l o t h  cover  over t h e  

te lephone  t o  enable  it t o  f i t  t h e  room decor .  There are Japanese b a t h s ,  
and t h e s e  are great too! 

Thev are compulsively c l ean .  I n  an i n d i r e c t  way, t h i s  r e a l l y  h e l p s  t h e  

manufacturing o f  small, p r e c i s e  goods inc lud ing  cameras, semiconductors ,  

high-speed computers and d i s k  memories. 

There's order1.y aueueina a t  each s e r v e r .  The Japanese appear t o  be t h e  

woi-ld's b e s t  se l f -queuers .  Queued systems of t h i s  type have higher  

through-put and make t h e  best  use of  r e sources .  One might suspec t  there i s  

lower gene ra l  h o s t i l i t y  a r i s i n g  from competing fo r  a f i n i t e  r e source  when 

queueing e 

-Inven t ions  are t o  labor-savina  devices .  There are c o u n t l e s s  gadgets  t o  

save  sca rce  l a b o r .  computation c e n t e r  l i n e  p r i n t e r s  have paper c u t t e r s  and 

conveyors i n  o rde r  t o  b r ing  p r i n t i n g  back t o  a s i n g l e  s t a t i o n .  There are 

no computer o p e r a t o r s  and people t o  se rve  the  users! This  d i rec t  use of 

f a c i l i t i e s  n o t  o n l y  c o s t s  l e s s ,  b u t  p r o v i d e s  b e t t e r  s e r v i c e  and 

through-put.  

-Conclusions 

We must be impressed w i t h  the  i n t e n s e  d r i v e  coupled with t h e  t e c h n i c a l ,  
manufacturing and market ing acumen o f  t h e  Japanese.  This  d r i v e  and 

a b i l i t y ,  coupled with many f a c t o r s  o f  our s o c i e t y ,  has  enabled the  Japanese 
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at tempted.  Although there ' s  been a " fee l ing"  t h a t '  t he  market domination i s  

l i m i t e d  t o  low technology,  t h e r e  is evidence t h a t  no th ing  is i m m u n e .  

However, d e s p i t e  a d e s i r e  t o  blame t h e  Japanese f o r  dominating ou r  

m a n u f a c t u r i n g ,  i t  comes a b o u t  b e c a u s e  t h e r e  are U . S .  b u y e r s  and 
d i s t r i b u t o r s  for  t h e i r  goods. D i s t r i b u t o r s  come about  because o f  t h e  

i n t e n s e  emphasis w e  have on p r o f i t  and return-onLinvestment.  By on ly  
d i s t r i b u t i n g  and n o t  d e s i g n i n g  and m a n u f a c t u r i n g  t h e  i n v e s t m e n t  i s  

n e g l i g i b l e ,  g i v i n g  a high return-on-investment . 

The i n t e n t  of t h e  paper is t o  describe v a r i o u s l y  llhowll t h i s  market /product  

domination i s  c a r r i e d  ou t .  L ike  any good Japanese product ,  t h e  i d e a s  

wi th in  t h e  paper have been taken  l i b e r a l l y  from many sources  -- mostly 

without  c r e d i t .  It should be se l f  ev iden t  t h a t ,  we ( t h e  U.S.) have a 
problem. Each of u s ,  whether we be p a r t  o f  i n d u s t r y ,  government, o r  
academia,  can now address  t.he issues we're r e s p o n s i b l e  f o r .  There's no 

real  need f o r  another  f ac t - f ind ing  t r i p  t o  Japan t o  f u r t h e r  d e f i n e  t h e  

problem. Japeii is c l e a r l y  n o t  a p l ace  t o  sea rch  f o r  t he  s o l u t i o n .  

Many s o l u t i o n s  are r equ i r ed .  Freezing t h e  c u r r e n t  l e v e l  o f  government s i z e  

spending and non-productive people (e.g. ,  lawyers)  would be f i n e  f i r s t  
starts. Living wi th in  our  c o l l e c t i v e  energy budget i s  a l s o  needed. Rather 

than  engaging i n  a t r a d e  war t h e  fol lowing mechanism could simply addres s  

t h e  t r a d e  d e f i c i t :  

No company can import and d i s t r i b u t e  a fo re ign  product without  

a r ranging  an equal  expor t  c r e d i t .  That is ,  a company; such as 

I t e l  who buys and r e s e l l s  Japanese computers can get a g r i c u l t u r a l  

products  t o  s e l l  or it could export  i ts own s e r v i c e s  i n  an equa l  

amount. The t r a d e  ba lance  has  t o  be t h e  d i s t r i b u t o r ' s  problem 

--not; t h a t  of  t h e  P r e s i d e n t ,  or t h e  Sec re t a ry  of  Commerce o r  

Congress.  

* 
ADDendix 1 .  A Chronologv o f  Svs temat ic  Domination 
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I. 	 "DeveloDment of a domest ic  JaDanese indus t ry .  The Japanese i n d u s t r y  

is developed. and grows r a p i d l y .  The major' a s p e c t s  t h a t  mark t h i s  

development inc lude :  

(a)  	Market c o n t r o l .  Imports l i m i t e d  e s s e n t i a l l y  t o  zero .  Only a few 

major manufacturers  are permi t ted .  P r i c e s  remain s i g n i f i c a n t l y  
h igher  i n  Japan than i n  o t h e r  compet i t ive  markets. 

( b )  Borrowed 	 technology. The Japanese borrow heav i ly  from f o r e i g n  

technology,  i nc lud ing  a large number of  purchased l i c e n s e s  and 
p a t e n t  r i g h t s ,  and wholesale  r e v e r s e  engineer ing .  

( c )  	V e r t i c a l  i n t e g r a t i o n  of most manufactur ing.  

( d )  	Major investments .  Major investments  a r e  made i n  modern p l a n t ,  

equipment  and t e c h n o l o g y ,  b o t h  f o r  t h e  f i n a l  p r o d u c t  and 
t h r o u g h o u t  t h e  v e r t i c a l  c h a i n  o f  m a n u f a c t u r i n g .  Con t inued  

r e s e a r c h ,  development and p l a n t  investment expenses are made. 

11. 	 E s t a b l i s h i n a  an exDort market base.  

(a )  	The es tab l i shment  o f  world-wide sales  o r g a n i z a t i o n s .  

( b )  	Researching and understanding o f  t h e  f o r e i g n  markets .  

(c)  	Establ ishment  of  a r e p u t a t i o n  f o r  q u a l i t y  and reasonable  prices.  

( d )  	A l i m i t e d  focus ,  e s p e c i a l l y  i n  those  markets less  a t t r a c t i v e  t o  

.domestic manufacturers .  

111. 	 Ma.ior market Denet ra t ion .  Major market p e n e t r a t i o n  occurs  u s u a l l y  

dur ing  an economic downturn i n  Japan. Previous e f f o r t s  by t h e  

i n d u s t r y  have s e t  t h e  s t a g e  f o r  them t o  be s u c c e s s f u l  i n  t h i s  

endeavor. It is marked by t h e  fol lowing c o n s i d e r a t i o n s  : 

( a )  Cooperation among the  Japanese companies with r e s p e c t  t o  models, 
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p r i c e s ,  and marke ts .  

(b )  	Focus a t  the  mainstream of  the fo re ign  market .  

( c )  High 	 i n v e n t o r i e s  because o f  poor markets  i n  Japan, '  i . e . ,  an 

expor t  push at; any c o s t  is  necessary  and expedient .  

( d )  	Extremely low p r i c e s  t o  t h e  mass market t o  g a i n  market s h a r e  

r a p i d l y ,  i .e . ,  a knock-out punch t o  t h e  domestic manufac turers .  

Modern p l a n t s ,  r e a s o n a b l e  c o s t s ,  a n  e s t a b l i s h e d  e x p o r t  

o r g a n i z a t i o n ,  and good 1-eputation set  the  stage f o r  success .  

A t  t h i s  time, market ing muscle is  e s t a b l i s h e d .  Not on ly  was t h e  

expor t  market s h a r e  large, but  t h e  domestic market remained c losed .  

It should be pa in ted  o u t  t h a t  t h i s  major market pene t r a t ion  had been 

made by a combination o f  f a c t o r s ,  as o u t l i n e d .  The greater marketing 

muscle allows t h e  Japanese manufacturers  t o  p r o f i t  from t h e i r  long  

investment .  

I V .  	 Market e x n l o i t a t i o n .  This  per iod is marked by h igher  prices ---o f t e n  

h igher  than d o a e s t i c  manufactured models. However, t h e  h igher  p r i c e s  

are o f t e n  more than o f f s e t  by perceived h igher  q u a l i t y ,  both r e a l  and 
imagined. There is  a l s o  cont inued coopera t ion  on p r i c e s  and marke t s ,  

as w e l l  8s continued l i m i t a t i o n s  on imports  t o  t h e  Japanese market." 

I 
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Here a r e  a few brief first impressions of Japan (having v i s i t e d  Sony, NEC, 
F u j i t s u ,  f i v e  U n i v e r s i t i e s  and a Government Lab). As you see below, I'm 
impressed w i t h  t h e i r  i n t e n s e  d r i v e ,  t e c h n i c a l  a b i l i t y  and w i l l  t o  win. Also, 
I p o s i t i o n  my understanding of  f a c t o r s  which suppor t  what I b e l i e v e  is a basic 
goa l  t o  dominate t h e  computer market . . . j u s t  l i k e  they  do o t h e r  ( e s p e c i a l l y  
consumer e l e c t r o n i c )  markets. 

Th i s  is  a one-sided view as t o  t h e i r  a b i l i t y  t o  win i n  our  market ...I d i d n ' t  
see t h i n g s  t o  get i n  t h e i r  way. 

I was prepared t o  d i s l i k e  the Japanese because they  had been so c losed  and 
absccrbing of our technology and work. I could not  he lp  but  l i k e  them; they  
were g e n e r a l l y  open. Now, I fear them more than I was prepared t o .  Here's 
why : 

1. 	 As a Q;rouD. they ' r e  (industrv-government) t h e  most comDetit ive.  It'3 
rea l ly  b u i l t  i n t o  t h e i r  c u l t u r e  and r e in fo rced  by t r a i n i n g .  The only  
reason  they  a r e n ' t  competing i n  minis  is  t h e y ' r e  s t i l l  enamoured w i t h  
competing w i t h  IBM and b u i l d i n g  mainframes e .g . ,  F u j i t s u ' s  new M200 
t e c h n i c a l l y  dominates the  new IBM3033 and Amdahl V7 machines. (We must 
worry because of what they 've  done i n  q u a l i t y  cameras /opt ics ,  t e x t i l e s ,  
small cars ,  r a d i o ,  TV, t a p e  r e c o r d e r s ,  watches, c a l c u l a t o r s ,  t h e i r  
p o s i t i o n  i n  semiconductors and semiconductor-making equipment, 
t y p e w r i t e r s ,  sewing machines, etc.)  This  also d r i v e s  them t o  fast 
response and hard work. 

2. 	 Thev're e x c e l l e n t  enRineers  and tend  t o  be less NIH-oriented than  us .  
T h i s  is der ived  from having less egos,  a l though there is  a s t r o n g  group 
ego! Japan has a c c u l t u r a t e d  customs, technology,  e tc .  from everywhere f o r  
c e n t u r i e s .  I n  t h e  16th century  they  appa ren t ly  set up manufacturing of 
guns/gunpowder i n  18 months once the  Portuguese brought them i n .  Any good 
i d e a  is f a i r  game ( s u b j e c t  on ly  t o  strict pa ten t  t e c h n i c a l i t i e s ) .  Having 
adopted an i d e a  they  want t o  understand it and improve it. ( T h i s  can be 
seen  looking a t  progress  i n  all t h e  above p l u s  t h e  r e sea rch  they  do.) 



3. 


4.  

5. 

6 .  

The c u r r e n t  computer manufacturers  have a complete l i n e  o f  Der iphera ls ,  
and set  of  test  and manufactur inn eauipment. t aken  from copvina and 
improving counter -par t  U.S. products .  [ J u s t  a s  we a l l  l e a r n  something 
from t o u r i n g  another  f a c i l i t y ,  so do they.  Should we avoid having them 
v i s i t  our  p l a n t s ?  We have t o  be c a r e f u l  about our  d i scuss ion  of 
technology!] Here, I ' m  somewhat ambivalent ,  because I t h i n k  we should 
t r a d e  - b u y / s e l l  - w i t h  them. We (DEC - e s p e c i a l l y  t h e  11, DG, HP) 
c l e a r l y  inf luenced  t h e i r  minis .  

A l l  of t he  manufacturers  have acau i r ed  t h e i r  technoloav over  a 10+ yea r  
h i s t o r y  o f  d e a l i n g  w i t h  U . S .  manufacturers  e i ther  as a j o i n t  venture  o r  
under l i c e n s e :  F u j i t s u  (Amdahl/Siemens) ; Hitachi  ( R C A ) ;  NEC (Honeywell, 
GE,  Varian)  ; Toshiba (Honeywell, GE, I n t e r d a t a )  ; Mitsubish i  (Xerox), Oki 
(Univac - a c t u a l l y  j o i n t  ven tu re ) ;  Yokogawa (HP); Nippon Minicon (DG). In  
a l l  cases, the  techno'logy has  been improved i n  terms of q u a l i t y  and 
manufac tu rab i l i t y .  For example, i n  t he  case of t h e  Amdahl technology 
( t h a t  was a t  least  s t a r t e d  a t  I B M ) ,  I suspec t  F u j i t s u  is one of  the  few 
companies capable  of  manufacturing t h e  minia ture /h i -dens i ty  PC B a r d s ,  
backplanes and small c a b l e s .  

Thev seem t o  be l ess  o r i e n t e d  t o  technoloav f o r  i t s  own sake  versus  what 
it can do f o r  them i n  t h e  long run. For example, they moved more r a p i d l y  
i n t o  gate a r r a y s  for t h e i r  computers ea r l i e r .  (Maybe Amdahl's i n f l u e n c e ) .  
They c l e a r l y  t h i n k  both product and process  toge the r  i n  what is a longer  
term view. (Here,  l e t  me r e i t e r a t e :  We must c l ean  up our  processes  or 
t h e y ' l l  win by d e f a u l t .  We c a n ' t  make one shot  products  on a r igged  up, 
ad hoc p rocess ) .  Again, h e r e  t h e y ' r e  compet i t ive  and thev  o r i e n t  t h e  
p r o c e s s e s  t o  1 .  Q u a l i t y  f irst ,  2.  Volume second ( f o r  growth) and 3. 
F l e x i b i l i t y  and turn-around i n  o rde r  t o  suppor t  t he  volume. This  g e t s  
i n t o : 

The Japanese o r i e n t a t i o n  is  a s t r o n g l y  ena inee r ina  ve r sus  s t r o n g l y  
science-based c u l t u r e !  (We - t he  U.S. - do t h e i r  r e sea rch ,  wo why should 
they  bother?)  Th i s  comes about because of t h e  competi t ion through 
manufacturing novel  products  and t h e i r  t o t a l  dependence on 
export /manufactur ing.  For example, much of  our f e d e r a l  t r a i n i n g ,  funding, 
comes through t h e  NSF, A R P A ,  and armed s e r v i c e s  f o r  research. T h e i r  
funding comes through M I T I  (Minis t ry  of  I n t e r n a t i o n a l  Trade and Indus t ry ) .  
There's r o t a t i o n  among des ign  and manufacturing engineers .  They do have 
good c e n t r a l  research s taff  and t h e i r  flow appears  t o  e x i s t  t o  the  
development groups.  They both t h i n k  t h e y ' r e  on the  same team. -- I n  
c o n t r a s t ,  research i n  many of  t h e  l a r g e  U.S. co rpora t ions  is  a v a s t  waste, 
e .g . ,  GE, Westinghause, RCA and Univac; the  work is  u s u a l l y  behind t h e  
average development and t o t a l l y  decoupled. It's clear how TV, Radio and 
r eco rd ing  was l o s t ,  bu t  t h e  eng inee r s  had he lp  because: 
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7. 	 We (U.S.) have a h igher  regard  t o  bus iness  t r a i n i n n  ve r sus  ena inee r inq  
t r a i n i n a .  They're i n  good shape because they  don ' t  y e t  have a l l  the 
bus iness  schools .  Therefore ,  i n s t e a d  of g e t t i n g  MBA's, t h e i r  s t u d e n t s  g e t  
engineer ing  masters. T h i s  no t  on ly  makes them b e t t e r  engineers ,  but  
doesn ' t  r e i n f o r c e  t h e  no t ion  t h a t  engineer ing  is t h e  r o u t e  through t o  t h e  
management ladder ,  o r  t h a t  an MBA i s  au tomat i ca l ly  needed i f  one is t o  
supe rv i se  people.  The MBA, o r i e n t e d  a t  every dua l -career  person be ing  
p r e s i d e n t ,  and epitomized by t h e  conten t - f ree  case s tudy  methodology, 
focusses  on t h e  quick buck. T h i s  is  i n  c o n t r a s t  t o  t h e  Japanese concern 
f o r  t he  long term (an  o v e r a l l  theme). 

8. 	 Thev've read  t h e  Boston Consul t ing Group monograph and are  volume (and 
growth)  o r i e n t e d ,  s u b j e c t  t o  t h e  q u a l i t y - f i r s t  c o n s t r a i n t .  Knowledge of 
t h e  l e a r n i n g  cu rves  is  everywhere, even t h e  government r e sea rch  l a b s  and 
u n i v e r s i t i e s .  Their needs and g o a l s  a r e  manufacturing/trade/industry 
o r i e n t e d .  T h i s  a l s o  means, l i k e  T I  t h a t  t h e y ' r e  w i l l  t o  dump and l o s e  
money f o r  t h e  s h o r t  term i n  o rde r  t o  ga in  the market. Although they  put  
on a good act  t h a t  t h e i r  p roducts  won't be compet i t ive  when t h e  yen is  so 
s t r o n g ,  having gone from 3OO/$l t o  100/$1, i t ' s  a b ig  ruse  because: 

9. 	 Roughly speaking,  t hev  have svstematicallv t ransformed American bus iness  
from inventor -manufac turer -d is t r ibu tor  t o  simply d i s t r i b u t o r s h i D s .  This  
i s  i n  complete keeping wi th  t h e  goa l s  of American bus iness  and t h e  modern 
bus iness  school ,  Hora t io  Alger,  such as RCA, GE, Chrys le r ,  e tc .  No 
investment ,  no p lanning ,  no r i s k ,  t h e s e  simply d i s t r i b u t e  products  f o r  t h e  
Japanese and r o i ,  p r o f i t s  look f i n e .  A l l  a person has t o  do t o  be 
s u c c e s s f u l  i s  buy t h e  r i g h t  product f o r  resale. RCA/GE don ' t  have t o  
worry where the money comes from t o  pay t h e  Japanese ( o r  Arabs). On t h e  
o t h e r  hand a group who can only run a d i s t r i b u t o r  is probably f a i r l y  t o p  
heavy and can e a s i l y  be rep laced  say ,  be a hard-working Japanese group. 
[ A  s o l u t i o n  here is t o  make someone a t  t h e  Commerce Department r e spons ib l e  
f o r  each area. This should inc lude  the  j o i n t  planning w i t h  i n d u s t r y  and 
t h e  p r o h i b i t i o n  o f  c u r r e n t  manufacturers  from being i m p o r t e r / d i s t r i b u t o r s .  
I . E . ,  RCA would not  be allowed t o  remain i n  t h e  bus iness  and import.  The 
r e s p o n s i b i l i t y  f o r  an i n d u s t r y  has t o  be delegated!!]  

10. 	T h e r e ' s  no way w e  can r e - e n t e r  var ious  l o s t  bus inesses  now t h a t  we're j u s t  
a d s t r i b u t c j r .  The s p i r i t ,  understanding t o  develop and manufacture are 
gone. It 's t o o  easy j u s t  t o  d i s t r i b u t e .  There a r e  now no decent  American 
TV, r a d i o ,  Hi-Fi, or video  r eco rde r  products /manufacturers  f o r  what are 
b a s i c a l l y  indigenous U.S. products  and which t h e  f i r s t  i nven t ion  o r  key 
p a t e n t s  apply! Somehow, t h e s e  i n d u s t r i e s  and companies have been g r o s s l y  
mismanaged. ( I  a l s o  blame t h e  Department of  Commerce - a faceless, 
l e a d e r l e s s  nobody!) How? Why? It can e a s i l y  happen to  us! 

11. 	 Thev're more lona  ve r sus  s h o r t  term o r i e n t e d .  Their h i s t o r y  encourages 
t h i s .  They're capable  of wa i t ing  us  o u t  i n  an a r e a  because we're so b i g  
bang (product )  o r i e n t e d  and because they want long term bus iness  
domination. NEC, F u j i t s u  and Hi t ach i ,  un l ike  Xerox, GE, Westinghouse, 
RCA,  have a l l  p e r s i s t e d  w i t h  computers and now a p p e a r  t o  be winning! T h i s  
t i m e l i n e s s  c e r t a i n l y  a f f e c t s  t h e i r  t h ink ing  on q u a l i t y ,  and l a s t i n g n e s s  
both  i n  markets and products .  
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12. 	They b e l i e v e  computers are fundamental f o r  t h e  lona  term and t h e y ' r e  
prepared t o  w a i t .  Machines are used i n  a l l  products  they  b u i l d  f o r  expor t  
and they  save l a b o r  - and l a b o r  is prec ious  expensive i n  Japan as t h e r e  
are  only  110 M people  and 2% unemployment. They're cons ider ing  r a i s i n g  
r e t i r emen t  from 60 t o  65 t o  get t h e  e x t r a  p roduc t iv i ty .  They need 
computers t o  raise p roduc t iv i ty !  This  is  v i t a l  t o  t h e i r  domination of  
manufactur ing.  (This  is t h e  oppos i t e  of  t h e  Aus t r a l i an  a t t i t u d e  where 
t h e r e  is  h igh  unemployment and a need/be l ie f  t h a t  computers mus t  be 
e l imina ted .  A u s t r a l i a  is now almost t o t a l l y  dominated by Japanese 
products ) .  

13. 	Thev are w i l l i n g  t o  g i v e  U D  p r o f i t  f o r  Fzrowth. For example, RCA i s  on a 
rug  maker ( o r  d i s t r i b u t o r ) ,  car r e n t o r ,  book p u b l i c a t i o n ,  TV D i s t r i b u t o r  
e t c . ,  i n s t e a d  of an e l e c t r o n i c s  company t h a t  r e a l l y  pioneered t h e  T.V. 
Whereas there is extreme p res su re  on bus iness  f o r  p r o f i t  and r e t u r n  on 
inves tment ,  t h e s e  f a c t o r s  are less i n  the  Japanese companies. Sony is 
q u i t e  p r o f i t a b l e ,  F u j i t s u  does r e l a t i v e l y  poor f i n a n c i a l l y  and I ' d  b e t  
NEC o r  Hi tachi  computer d i v i s i o n s  might even l o s e  money. For now, they  
may st i l l  be buying i n  - c l e a r l y  more accep tab le  than GE, Xerox and RCA. 
(Th i s  makes them doubly hard t o  b e a t . . . s i n c e  they  can l o s e  money on every 
one and make it up i n  volume. They ' l l  buy t h i s  bus iness  - DUMPING! and 
why no t? )  

14. .Products 	are a u a l i t v / d e t a i l  o r i e n t e d  versus  b e i n a  t h e  u l t r a -h igh  volume. 
low-aual i tv  throw-away types .  These are c h a r a c t e r i z e d  by say ,  Sieko 
(ve r sus  Timex) and anyone of t h e i r  cameras say ,  Minolta (ve r sus  Kodak o r  
Polaro id  which assume an i d i o t  u se r  wi th  no concern fo r  q u a l i t y  p i c t u r e ,  
but  mus t  have it now...aga in  t h e  t ime a t t i t u d e ) .  For example, whi le  they 
make no i n s t a n t  cameras, perhaps due t o  p a t e n t s ,  when they do t h e y ' l l  be 
q u a l i t y .  

There are ze ro  d e f e c t  s i g n s  everywhere! I n  t h e  Sony VTR p l a n t  there was 
no burn-in of  %he recorder .  A l l  subassemblies  had been inspec ted  and 
tes ted.  When it was put t o g e t h e r  it worked. 

15. 	Thev are compulsivelv c l ean .  I n  an i n d i r e c t  way, t h i s  r e a l l y  h e l p s  t he  
manufacturing of  small ,  p r e c i s e  goods (e .g . ,  cameras,  LSI, high-speed 
computers,  some d i s k s ) .  

16. 	Even though they have a concern f o r  long term, thev  work t h e  s h o r t  %e= 
very  hard.  This  may fo l low from t h e  competi t iveness/growth.  They 
engineer  f o r  qu ick  t u r n  around, they  have good processes  and t h e  engineers  
a t  these l a r g e  companies work very  hard.  The o f f i c i a l  work week is 40 
hours ,  bu t  a more accepted p a t t e r n  is 50-60 hours  . . .p a r t i c u l a r l y  t o  
main ta in  schedule  o r  to  win a g a i n s t  IBM, Amdahl o r  Hi tachi  ( i f  you ' re  a t  
Fu j i t s u )  . 
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17. 	As the  head o f  our  Osaka sales o f f i c e  put  it: t h e  JaDanese l i v e  t o  work 
ve r sus  t h e  American need t o  work t o  l i v e .  He claims t h i s  is i n s t i l l e d  a t  
b i r t h  and t r a i n e d .  Work is a c e n t r a l  theme, and t h e  companies go through 
ex tens ive  sc reen ing  t o  h i r e  f o r  l i f e  - e .g . ,  some companies only  get 
g radua te s  from c e r t a i n  u n i v e r s i t i e s .  Housing is provided f o r  the  workers 
and they  have what amounts t o  a l ifetime c o n t r a c t .  This is  bad i f  a 
pe r son ' s  incompetent,  it a l s o  means tha t  i t ' s  hard t o  b rea the  d i f f e r e n t  
l i f e  i n t o  an o rgan iza t ion .  On t h e  o t h e r  hand, turn-over is low t o  
non-exis tent  and a team s p i r i t  c l e a r l y  develops as the  va r ious  members 
l e a r n  t o  work wi th  one another .  

Thei r  phys ica l  cond i t ion  c e r t a i n l y  r e f l e c t s  t h i s  work e t h i c  too! On one 
hand there is a great d e a l  of  smoking, a l though a campaign is i n  progress  
t o  reduce i t .  However, n e a r l y  a l l  Japanese are t r i m  versus  being 
b a s i c a l l y  overweight.  T h e i r  d i e t  ( i n c l u d i n g  e x c e l l e n t  raw f i s h  and 
vege tab le s )  i s  conducive t o  t r imness  and b e t t e r  h e a l t h ,  I ' d  guess .  
Although alcohol ism is supposedly on t h e  rise, t h e  consumption i n  bus iness  
I saw was c e r t a i n l y  less  than  i n  t h e  U.S. 

18. 	The lona  term. a u a l i t v  Products  makes them b u i l d  Products  t h a t  are hard t o  
beat on a l i f e - c v c l e  basis .  Wnile it i s n ' t  clear they  r e a l l y  cons ider  all 
l i f e - c y c l e  c o s t s ,  t h e i r  cars now g e t  good r a t i n g s  - even though t h e y  may 
be designed t o  decay r a p i d l y  a f t e r  say  x years /y  miles. In  t h e  case of  
computers,  they always b u i l d  mul t ip rocesso r s  because t h e i r  customers 
i n v a r i a b l y  buy and want upgrades.  S ince  IBM r e n t s ,  t h e  mul t iprocessor  
approach h a s n ' t  been developed. The mul t ip rocesso r s  they  s e l l  are a l s o  
b u i l t  f o r  be t te r  R e l i a b i l i t y ,  A v a i l a b i l i t y  and Main ta inab i l i t y .  They seem 
t o  do n b e t t e r  job  cons ide r ing  l i f e - c y c l e  c o s t s  than w e  do! 

19. 	 A t  a government / soc ie ty  l e v e l  they  appear t o  have t h e i r  a c t  t o g e t h e r  much 
more than we do. I n  both newspaper s t o r i e s  and i n  the i r  products  t hey  
seem t o  have c l e a r ,  c r i s p  ranking of g o a l s  and p r i o r i t i e s .  For s tar ters ,  
they  know them, whereas n e a r l y  a l l  our  i s s u e s  t h a t  start o u t  s i m p l e  become 
entangled  as everyone (a new se t  of referees) e n t e r s  t h e  f r a y  ( e . g . ,  human 
r i g h t s  v s  equal  r i g h t s ;  f u l l  employment v s  i r i f l a t i o n ,  balance of payments; 
environment v s  r eg ion  v s  count ry ;  c a p i t a l  v s  l a b o r ;  consumer p r o t e c t i o n  v s  
bus iness  p r o t e c t i o n ) ,  bu t  worse than a muddy set of  des ign  c r i te r ia  is a 
muddy s e t  of d e c i s i o n  makers and an unc lea r  d e c i s i o n  process .  

Because of  t h e  need t o  expor t ,  there 's  very  good suppor t  f o r  engineer ing  
and many go i n t o  i t .  There are comparat ively few lawyers ,  ( f a c t o r  of 2 
per  person) ,  so the  emphasis is on phys ica l  ou tpu t  r a t h e r  than  paper ,  and 
i n t e r g r o u p  c o n t r a c t s ,  and b i cke r ing  among semantic accountants .  

20. 	 INVESTMENT 

As a simple exp lana t ion ,  more money is a v a i l a b l e  f o r  investment because o f  
lower t axes .  This  c l e a r l y  a f f e c t s  t h e i r  a b i l i t y  t o  i n v e s t  i n  indus t ry .  
They ' re  supposed . to  be w i l l i n g  t o  p o l l u t e  f o r  p r o f i t .  ..I d i d n ' t  observe 
t h i s .  (Maybe they  only  k i l l  whales o u t s i d e  of  Japan and p o l l u t e  o t h e r  
environments) .  Their environment is f i n e  - though h igh  dens i ty .  On the 
o t h e r  hand, taxes can be low because: 
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21. 

22. 

23 * 

T h e i r  Government spendinp: for  m i l i t a r y  is f a r  less. (Nearly 
non-ex i s t en t ) .  Although t h e r e  is some f a l l  out  of  our  m i l i t a r y  spending 
f o r  computers and r e l a t e d  r e s e a r c h ,  i t 's  small compared t o  what it could  
be i f  t h e r e  were more d i r e c t e d  g o a l s  such as t h e  Japanese expor t  goa l s .  
It 's no t  clear what t h e s e  g o a l s  should be. 

The Japanese don ' t  have t h e  waste, f e d e r a l  r e sea rch  expend i tu re s ,  such as  
N A S A  and t h e  Enerav DeDartment. (Here aga in ,  they  can r e l y  on us  i f  
t h e r e ' s  any o u t p u t . )  These are b ig  expenses and c o n t r i b u t e  l i t t l e .  The 
Energy Research seems t o  s t i l l  be t h e  o ld  Atomic Energy Commission, b u t  
dressed  i n  new c l o t h e s .  The l a b s  do about t h e  same work, w i t h  e s s e n t i a l l y  
no ou tpu t .  ( A t  l eas t  a t  t h e  AEC, t h e i r  goa l s  were c learer ,  and we had a 
c o n s i s t e n t  f low o f  b ig  computer bangs .. .p l u s  a cons t an t  market t h a t ' s  
motivated t o  provide computers.)  Here, t he  Japanese do some n i c e  work i n  
regard  t o  funding and managing r e sea rch  flow. Their labs buy ve r sus  
develop i n  a vacuum w i t h  no way t o  get  the  flow. 

MITI and o t h e r  labs f u n d  o t h e r  l a b o r a t o r i e s  and co rpora t ions  t o  c a r r y  out  
r e sea rch  t h a t ' s  o r i e n t e d  t o  g e t t i n g  experience t h a t  w i l l  assist products .  
T h i s  n o t  on ly  provides  a s y s t e m  of  checks and ba lances ,  b u t  provides  an 
i n c e n t i v e .  T h i s  minircizes what I c a l l  t h e  "dusty-lab syndrome". Many of  
our  government and f e d e r a l l y  funded l a b s  were i n i t i a l l y  s e t  up f o r  a 
miss ion ,  and once t h e  mission has  been completed, t h e  l a b  cont inues  t o  
e x i s t .  S ince  t h e r e ' s  no real  need, o r  miss ion ,  o r  review, n e g l i g i b l e  new 
work is  ou tpu t .  (Reca l l  v i s i t i n g  l a b s  i n  which the  d u s t  is blown o f f  t h e  
equipment f o r  v i s i t o r s  and t h e  same demo is run year  a f t e r  year .  The same 
equa t ions  are on t h e  board,  w i th  t h e  same u s u a l l y  vague, u n a t t a i n a b l e  , 
immeasurable goa l  f o r  t h e  r e s e a r c h . )  A buyer - se l l e r  r e l a t i o n s h i p  can he lp  
check t h i s  t o  some e x t e n t .  Also t h i s  b r i n g s  t h e  groups toge the r  and 
technology t r a n s f e r  is more l i k e l y  t o  t ake  p lace .  

For example, NBS is s e t t i n g  up a l a b  t o  do s t anda rds  r e sea rch  and i n d u s t r y  
is  free t o  c o n t r i b u t e  i n t e r n s  t o  them - t h i s  is r i d i c u l o u s !  A more 
f r u i t f u l  way t o  br ing about  t h e  s t anda rds  is t o  subcont rac t  s e v e r a l  
approaches and have i n d u s t r y  develop end r e p o r t  on them w i t h  NBS. In  t h i s  
way t h e  s t a f f  is minimized a t  NBS (which w i l l  be obso le t e  and imposs ib le  
t o  acqu i r e )  but they  will get  more q u a l i t y  through t h e i r  buyer r o l e .  
Foremost,. there 's  a reason t o  i n t e r a c t .  

There's a good understanding about t h e  research flow mechanism. They use 
a l l  s o r t s  of techniques  -- o r g a n i z a t i o n ,  peop le - ro t a t ion ,  having many 
v i s i t o r s  t o  t he  U.S. Labs, b u y e r - s e l l e r ,  space ,  e tc .  -- but  they do have 
t h e  concern because of t h e  l i m i t e d  number of  people. We seem t o  have t o o  
many doing t o o  l i t t l e  wi th  no concern f o r  ou tput .  
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24. 	 Overa l l ,  MITI  a m e a r s  t o  be very  s t ronR and comDetentl The goa l  of 

MITI/ industry is a s t r o n g  indus t ry!  T h i s  is i n  c o n t r a s t  t o  our  Department 
o f  Commerce which appears  t o  have t h e  s tandard  9-5 bu reauc ra t s ,  who are i n  
it f o r  e i ther  s e c u r i t y  or power - but  w i t h  no real  way t o  make anyth ing  
happen. Nor is  there any measure. I don ' t  know what 's  missing t h a t  they 
have ( j u s t  q u a l i t y  people - as Reischauer sugges t s ,  t he  r i g h t  l ongev i ty ,  
power, p rocess ,  maybe they  segment r e s p o n s i b i l i t y  and measure r e s u l t s  wi th  
reward based on performance ( e . g . ,  winning i n  a t r a d e  area)) .  I n  a few 
samples ,  I b e l i e v e  i t ' s  simple people q u a l i t y ,  and t h e  r i g h t  process  
enabl ing  them t o  accomplish something. Being r e spons ib l e  may be t h e  key 
v a r i a b l e .  Here, t h i s  sugges t s  we could probably e l i m i n a t e  t h e  Department 
of Commerce and have no real  change except  more ou tpu t .  

25. 	While there doesn ' t  appear t o  be Japan I n c . ,  t h e r e  i s  clear c o l l u s i o n  
(Dlannina e t c . )  amona the  government. and comDanies. They a c t u a l l y  p lan  
t o  win! T h i s  i nc ludes  basic s t r a t e g y  s e t t i n g  among the p l aye r s  t o  segment 
and go a f t e r  va r ious  markets ( e . g . ,  F u j i t s d H i t a c h i  are 370 plug 
compat ib le ) .  The companies can t a l k  t o  one another  and do, bu t  c e r t a i n l y  
compete i n t e n s i v e l y  w i t h  one another .  

Japan i s  q u i t e  a c losed  s o c i e t y  and market. As t h e  most powerful,  
homogeneous c u l t u r e  t h e r e  is  a long h i s t o r y  of  t h i s .  A quick t r i p ,  a pass 
through Reischauer 's  book, The J a m n e s e ,  and an explana t ion  of j u s t  a p a r t  
of the  tea ceremony make t h i s  v iv id !  Two yea r s  is a f r e q u e n t l y  quoted 
number t o  begin t o  understand t h i s .  

26. 	 The languaae is a code t o  f u r t h e r  segment-. It 's no t  clear how d i f f i c u l t  
i t  i s  t o  l e a r n ,  b u t  i t ' s  probably r e l a t i v e l y  u s e l e s s  without  t h e  s o c i e t a l  
unders tanding .  We don ' t  t each  Japanese widely.  On the  o t h e r  hand t h e  
t e c h n i c a l l y  t r a i n e d  Japanese have maybe s i x  yea r s  of Engl ish i n  o rde r  t o  
read t h e  l i t e r a t u r e .  (This  is probably a good reason why we should use 
OEM's t o  e n t e r  t h e  end-user commercial market versus  t r a n s l a t i n g  the many 
manuals.)  On the  o t h e r  hand, t h e  l a b ,  i n d u s t r i a l ,  educa t iona l  and 
engineer ing  market may be open without  ex tens ive  mail t r a n s l a t i o n .  

27. 	 The t a r i f f s  sutmort  t h e  e s t ab l i shmen t  of  anv i n d u s t r i e s  they target .  Now 
t h e  computer import  du ty  has  been reduced, but  I doubt i f  t h i s  matters 
much s i n c e  t h e i r  i n d u s t r y  is  s t r o n g  enough t o  wi ths tand  imports! 

28. 	 Bv t h e  s o c i e t y  and t h e  em'phasis on Dersonal r e l a t i o n s h i n s  (no t  c l e a r  
t h e y ' r e  any more than  French) i t ' s  hard f o r  f o r e i g n e r s  t o  break i n t o  or  
s e l l ,  e s p e c i a l l y  on a one sho t  basis. (It remains t o  be seen whether an 
American manager say ,  could set up and e f f e c t i v e l y  manage a Japanese 
o f f i c e . )  "Doing business"  t o g e t h e r  appears t o  be done over  a long time 
period and is almost r i t u a l i s t i c .  
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29. 	There is  an amalgamation of t h e  Japanese wi th in  an i n d u s t r y  which creates 
something t h a t ' s  o f t e n  r e f e r r e d  t o  as Japan I n c .  (I t h i n k  t h e  Japan Club 
is  a be t te r  name, because there 's  a t  least a show of compet i t iveness  a t  
t h e  market l e v e l . )  Not on ly  is  M I T I  suppor t ive ,  they  a l s o  appear t o  
d ic ta te .  What's worse is they  i n t e r a c t  w i th  i n d u s t r y  i n  what appears t o  
be a he lp ing  way as descr ibed  above. For example, DEC products  were i n  
t h e  Computer Engineer ing/Science Departments when t h e  11 first came o u t ,  
but  wi th  a Japanese mini i n d u s t r y  we r e a l l y  d o n ' t  s e l l  t h e r e .  I'm s u r e  
i t ' s  because of  t h e i r  r ecogn i t ion  of  t h i s  market ( a l s o  they  d i scoun t  
heav i ly  i n  t h e  u n i v e r s i t i e s  and cons ider  i t  a p r e s t i g e  s a l e )  ...t h e r e  may 
even be some s p e c i a l  t a x  i n c e n t i v e .  There is i n c r e d i b l e  p r e s s u r e  t o  bux 
JaDanese Droducts! 

The h igh  c o s t  of  l a b o r ,  l i m i t e d  p o ~ u & t i o n  and f u l l  emplovment coupled 
--w i t h  few n a t u r a l  r e sources .  c r e a t e s  sone i n t e r e s t i n g  bv-products.  

30. 	 The n s s u r e  t o  work is  fed  back, c r e a t i n g  more work and outDut,  s i n c e  
everyone is  working. 

31. 	I n v e n t i o n s  are t o  labor-savina  dev ices .  I saw c o u n t l e s s  gadgets  of t h i s  
form. All t h e  p r i n t e r s  a t  computation c e n t e r s  had pape r  c u t t e r s  on them 
wi th  conveyors t o  b r ing  output  back to  a s i n g l e  s t a t i o n .  There are NO 
computer o p e r a t o r s ,  t ape  mounters,  e'cc. running around! 

32. There ' s  	rea l  concern f o r  s av ing  of  phvs i ca l  resource:; too .  A t  the 
computation c e n t r e ,  p r i n t o u t  i s n ' t  au tomat ic ;  i t ' s  queued and must be 
r e q u e s t e d  by badge r e a d e r ,  ( a l s o ,  l i g h t 3  - always f l u o r e s c e n t  due t o  
e f f i c i e n c y  - are o f f  i n  the computer room - t h e  console  is e x t e r n a l  wi th  
only  one o r  two ope ra to r s ! )  O f  course small cars,  t a x i s ,  a good 
t r a j d s u b w a y  are o t h e r  i n d i c a t o r s .  The cars have b e l l s  t h a t  r i n g  when t h e  
c a r  i s  going over 100kmh! 

33. 	 There ' s  measurement of  mdj re s su re -For  e f f i c i e n c y  ( i . e . ,  work out/work i n  
is h igh ) .  In  a t a x i ,  there ' s  an automatic  back door opener so t h a t  t h e  
d r i v e r  can load/unload fas te r .  .OP cGurse, t h e  f a c t o r i e s  graph every th ing .  
It f e e l s  l i k e  the  not ion  of e f f i c i e n c y  is taught  t o  a l l .  

34. 	 Evervth ing  runs  on time and. a t  f u l l  c a p a c i t y  ( t r a i n s ,  p l anes ,  a supply of 
t a x i s ,  buses  and e s p e c i a l l y  meet ings,  t o u r s ,  e t c . ) .  T h i s  is  i n  c o n t r a s t  
t o  t h e  h a b i t s  we've g o t t e n  i n t o  on schedul ing  and performing a t  meetings! 
Also, Yu Hata d i d  an e x c e l l e n t  job of  schedul ing  customers ,  manufacturers  
and s i g h t s e e i n g .  I accomplished roughly twice a s  much per day as i n  
another  western country.  

35. 	 There ' s  o r d e r l y  Queueinp, a t  each s e r v e r .  The Japanese appear t o  be t h e  
wor ld ' s  b e s t  se l f -queuers .  There's probably some pro tocol  fo r  r e s o l v i n g  
races when two persons a r r i v e  t o  t h e  queue a t  t h e  same time. 
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36. 	 There i s  a range of  b a s i c a l l y  _human/Dersonal concern.  While t h e  subways 
and t r a i n s  j o s t l e  people p r e t t y  badly ( a t  high d e n s i t y ) ,  and t h e r e ' s  no 
segmented smoker a r e a s  (and many smoke), there ' s  g r e a t  concern f o r  t h e  
feeling/privacy/treatment of  i n d i v i d u a l s .  Perhaps I had s p e c i a l  
t r e a t m e n t ,  but  on a r r i v a l / d e p a r t u r e  a t  every o rgan iza t ion ,  we were given 
hot  c l o t h s  f o r  r e f r e s h i n g  (it  was hot  and humid - but  t a x i s  and a l l  
b u i l d i n g s  had A / C ) ,  and e i t h e r  tea ( o c c a s i o n a l l y  co f fee  - t o  be r e a l l y  
c o n s i d e r a t e  of a Westerner) o r  co ld  j u i c e .  The h o t e l s  though i n c r e d i b l y  
expensive were t h e  b e s t  I ' d  ever  s tayed  a t  i n  terms of q u i e t n e s s ,  s e r v i c e  
and g e n e r a l  t rea tment .  T h i s  included a large,  but  very w e l l  run  cha in  
h o t e l  i n  Tokyo. In  Kyoto I s t ayed  a t  a t i n y  ( f i f t e e n  room) o ld  s t y l e ,  o l d  
Inn ,  and only once d i d  I ever  see any o t h e r  g u e s t s  ( a t  t he  f r o n t  door ) .  
The goa l  is t o  make c e r t a i n  t h a t  g u e s t s  are t o t a l l y  a l o n e ,  w i t h  i n c r e d i b l e  
a t t e n t i o n  t o  s i m p l i c i t y ,  des ign  and d e t a i l  ( e . g . ,  t h e r e  was a c l o t h  over 
the  te lephone because it d i d n ' t  f i t  t h e  room decor) .  

Of cour se ,  t h e  food is t h e  u l t i m a t e  i n  personal  concern.  Food served i n  
seven ,  n i n e ,  o r  e leven cour ses  va r i ed  from raw f i s h  t o  p i c k l e d  vege tab les  
( e .g .  po ta toes )  and f lowers  ( l o t u s  blossoms) w i t h  l o t s  of  seaweed and f i s h  
and f i s h  eggs.  There is western-or iented food l i k e  tempura (deep f r i e d ) ,  
h ibachi  g r i l l e d  meat and f i s h  and t e r y a k i .  A t  the  f i r s t  of  t h e  week w e  
had western/continental/universal-style food because our h o s t s  were 
concerned, and then we asked t o  have only Japanese food. ble a t e  n e a r l y  
every th ing  ( t h e r e ' s  one kind of seaweed I found unpa la t ab le ) .  Of t h e  
sandwiches we  had, t h e  bread c r u s t s  were removed. There was much concern 
t h a t  t h e  c o l o r s  of  t h e  food matched - t h e  phys ica l  looks were important .  

There are Japanese b a t h s ,  and t h e s e  are g r e a t  too!  

37. 	 Products  a r e  designed f o r  Deople with a t t e n t i o n  t o  d e t a i l .  The s t y l i n g  
happens t o  be a l s o  a t t r a c t i v e  t o  o t h e r s ,  bu t  t h e i r  t e c h n i c a l ,  
gadge t -o r i en ta t ion  r e a l l y  biasses them t o  des igning  t e c h n i c a l  looking ,  
knob-intensive products  ( h i - f i ,  complex watches,  cameras, e t c . ) .  I t 's  
probably imposs ib le  t o  have them des ign  a product l i k e  t h e  Polaroid 
one-step camera. (Emotional ly ,  I doubt i f  t h e  des igne r s  can do it based 
on t h e  p i c t u r e  q u a l i t y . )  Color monitors  were used t o  c o n t r o l  t he  l a r g e r  
machines. 

38. 	 Contrary t o  expec ta t ions  t h e v  are workincr: t h e  environment i s s u e .  There 
were U.S. environmental  people there a t  a conference ,  and the  Japanese 
were p o l i t e l y  ignor ing  them ...and t ak ing  t h e i r  conference r e g i s t r a t i o n  
f e e s .  Nearly a l l  cabs are LP gas! Although t h e y ' r e  phys ica l  comfort  
o r i e n t e d ,  they do work the  r e sources  too .  

39. 	They seem t o  do llbottom-uD1l Droduct des ign  ve r sus  lltoD-downlt market 
p lanning  as t y p i f i e d  by t h e  expensive heavy, multi-volume market su rvevs .  
These u s u a l l y  r e p o r t  h i s t o r y  and e x t r a p o l a t e  it i n  a s e l f - p e r p e t u a t i n g  
f a sh ion .  Using t h i s  approach, w e  cont inue  t o  b u i l d  heavy, gas-consuming 
cars because t h e  market has h i s t o r i c a l l y  bought them (g iven  few 
a l t e r n a t i v e s ) .  They look  a t  the  needs,  and take e x i s t i n g  ideas (des igns )  
and improve them. 
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EPILOGUE 


On a r r i v i n g  a t  Sydney, I was s t r u c k  with c o n t r a s t  t o  dense,  i n t e n s e ,  humid and 
h u r r i e d  Tokyo. I was ecstat,ic t o  g e t  back ( a f t e r  twenty y e a r s )  t o  a l i f e  
s t y l e ,  people  and p l ace  I r e a l l y  l i k e :  

Sydney's beaches are t h e  wor ld ' s  f i n e s t ;  t he  weather's g r e a t ;  people spend 
l o t s  of  time ou t  of doors  w i t h  s p o r t s ,  s t r o l l i n g  and sim?le gardening (ve r sus  
t h e  s u b t l e  and very  complex Japanese ga rdens ) ;  work s t a r t s  l a t e ,  runs  slower 
and ends promptly; and t h e  fQQd ( u n i v e r s a l / c o n t i n e n t a l / w e s t e r n ) ,  beer and wine 
are d r a s t i c a l l y  improved having moved away from t h e  e a r l y  Engl ish in f luence .  
I look  forward t o  a l a s t  weekend stroll. 1'11 enqui re  about t h e  best  reef f o r  
SCUBA d iv ing  (on another  t r i p ) .  

GB:ljp 
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THE BOSTON CONSULTING GROUP, INC. 
ONE BOSTON PLACE.  BOSTON.  MASSACHUSETTS 02106 

TELEPHONE (617) 722 -7800  CABLE: BOSCONS TELEX: 940988 

April 4, 1979 

M r  . Gordon Bill 
Vice President of Engineering 
ML 12-1/A51 
Digital Equipment Corporation 
146 Main Street 
Maynard, Massachusetts 01754 

/ 

Dear Gordon: g//
I enjoyed your presentation at the Faculty Club other night and, as 

promised, am sending along my comments on the draft. I hope you press on 
and get it into shape for publication. The key message is original and interest- 
ing,  to my thinking. 

Page 1 

Actually the Japanese don't "dominate world production of manu- 
factured goods. '' West Germany exports more manufactured goods, 
and the U .S . and Japan are nearly even at current exchange rates. 
The Japanese do very well in a number of areas--consumer elec-
tronics, steel, autos, motorcycles, etc ,--and are coming on strong 
in many others like microelectronics, but the Japanese do poorly 
in many others--chemicals , agricultural equipment, machine tools, 
aircraft, etc . 
Page 2 

MITI has very strong power in a number of industries but has played 
a small role in some others. I am enclosing a piece J i m  Abegglen 
and I did in Foreign Affairs recently which categories Japanese 
sectors, in part by the role government plays,  See pages 155-
159.  In computers, however, government has left no stone un- 
turned. I am enclosing also a memorandum I did last year on this 
subject. 

Page 3 

I like your points about MITI  and its charter to regard corporations 
as national resources, and about the absence of risk taking in U . S a  
companies. 

BOSTON LONDON MUNICH PARIS TOKYO S A N  FRANCISCO 
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Page 6 

You might elaborate the "reverse engineering" point, It is very 
interesting, particularly for the non-technical reader, because 
it explains something previously mysterious. 

Pages 7-8 

Once again, your strong points are about quality product engin- 
eering, flow of ideas from public to industry laboratories, and 
quality of market analysis. 

Page 8 

Elaborate paragraph starting "MITI funds and manages other labora- 
tories and corporations . . , I1 This paragraph is not clearly written, 
and sub-points need development. 

Page 12  

Japan's national government budget was formerly balanced but since 
1974 has been in serious deficit. 

Page 1 2  

Your points about U .S . corporate decision-making and ROI leading 
to less manufacturing value-added could be elaborated. Many readers 
who don't work inside companies won't appreciate the point fully 
unless the behavior is described further. It is a fascinating syndrome. 

Page 13 

The ratio of lawyers number, I believe, you know is understated. 

Page 14  

Japanese effective corporate tax rates are somewhat lower than in 
U . S .  While the nominal rates are similar (48% to 51%), Japan's tax 
free reserves and more accelerated depreciation schedules made its 
average effective tax rate 20%on reported profits before tax while the 
effective rate in the U . S .  was 20%. Since 1972, the Ministry of Finance 
has suspended a number of the tax shields, and thus effective rate has 
moved closer to ours. 
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Page 15 

Your statement "Japan is a closed market" is too strong. See the 
Foreign Affairs article. It depends on the sector. 

Page 16 

The most recent GATT studies show average Japanese manu- 
facturing tariffs about equal to ours.  In certain new industries, 
they are higher. But, in general, tariffs are not meaningful 
barriers in non-commodity markets. 

Page 18 

Your "best self-queuers" point is superb. 

I don't know if these will help, but I enjoyed reading the paper. Your 
thesis is dead right. Give me a call i f  you would like to discuss it further. 

Regards, 

Thomas M .  Hout 
Vice President 

TMH: nmw 

Enclosures 
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EMS: 	&CORE 

JUlvE 21 . Japan  E n g i n e e r i n g  C e n t e r  h e e t i n g  . V i s i t  Kr. Ybnase, TEAC P r e s i d e n t  re our l a c k  of b u y i n g  d r i v e s  . Dinner  k i t h  b r s .  Kanai  and S a s a k i  ( h e e d  of S e m i s )  , NEC I 

-
JUNE 22 . P r e s e n t a t i o n  and D e m o n s t r a t i o n  on K a n j i  a t  CSS Hakusan by JTC and  

CSS p e r s o n n e l  
. E t h e r n e t  l e c t u r e  a t  K E I O  U n i v e r s i t y  ( H i y o s h i  Campus) 
. Dinner  w i t h  D r .  A i s 0  and P r o f .  Tokoro  


JUNE 23 . V i s i t  H i t a c h i  C e n t r a l  R e s e a r c h  
They want  a VAX. Looked a t  color CRT d e s i g n .  . V i s i t  H i t a c h i  h u s a s h i  Semiconduc to r  p l a n t  (see a t t a c h e d )  and 
d i n n e r  ( D r .  Fakirnoto)  

JUNE 24 . Visit Asahi-shinbun Newspaper on IBM K a n j i  s y s t e m  . P r e s s  Confe rence  a t  H i l t o n  h o t e l  . Dinner  w i t h  S h a r p  D r .  S a s k i  (R&D,VP--mh P r e s i d e n t )  a t  American 
Club 

JUhE 	 25 . 	V i s i t  F u j i t s u  Kawasaki ( D r .  Yasufuku,  Semiconduc to r  g r o u p  

head--General Msnager Semis)--See M382, f i b e r  o p t i c s  , semis--see 

a t t a c h e d .  
. V i s i t  h-. Yamamoto, P r e s i d e n t ,  a t  F u j i t s u  H e a d q u a r t e r s  re 

becoming a member of F i f t h  G e n e r c t i o n  Resea rch  Group. 
. Dinner  w i t h  Yasufuku,  H i r a g u r i  


JUNE 26 
. Visit P'chida ( f i b e r  o p t i c s )  I n d u s t r y  - "one man" company 


JUNE 28 * 


L a b o r a t o r i e s  (ETL) i n  Tsukuba - D r .  T o j o  
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JUNE 29 . Visit NEC 0 .k .  Show Room . V i s i t  NEC C e n t r a l  R e s e a r c h  
Ded ica t ed  t o  be Number 1 i n  C & C  (Compute r s  and Communicat ions)  . E n g i n e e r s  d o  m z r k e t i n g  . Sales and n , a r k e t i n g  a r e  i n  1 g r o u p  . There  a r e  q u a - t e r l y ,  1 week m e e t i n g s  on P r o d u c t  P l a n n i n g  

w i t h  50-100 p e o p l e .  Des ign  e n k i n e e r s  -mus t  a t t e n d  ( i n  
Tokyo) .  

Chairriian Kobzyiishi says: 
1. 	 A l l  e n g i n e e r s  mus t  l ea rn /know E n g l i s h  
2. 	 All employees  must  u se  P e r s o n a l  Computers  

JUNE 30 . 	L e c t u r e  a t  Tokyo U n i v e r s i t y  (Pa to-oka  and H i r o y a  F i j i s a k i .  Saw 
D a t a f l o w  Computers  ( 8 - c o n t r o l  , 1 6 - p r o c e s s o r )  FOR: 1 
Have b u i l t :  
1. 	 Old rrP=4P 
2. 	 P r o l o g  -HC = 16 p r o c e s s o r  c o m p u t e r s ,  8 c o n t r o l  c 'omputers ,  280 

message p a s s i n g ,  e a c h  P c o n m u n i c a t e s  4 c o n t r o l  compute r s .  
The companies  b u i l d  t h e s e  g r a t i s .  

. V i s i t  NTT h e a d q u a r t e r s  ( s a l e s )  
. ICOT ( 5 G )  Fiesetirch Lab, D r .  F u c h i  
. Dinner  w i t h  K i t s u i ,  Zosen s t a f f  ( s a l e s )  P r o f .  H. Goto (LISP  

mach ine )  

JULY 1 . V i s i t  SONY H e a d q u a r t e r s  (See H A V I C A ,  a u d i o  d i s k )  . V i s i t  SOMY A t s u g i ,  Ilr. h o r i z o n o ,  VP 
(see a t t z c h e d  

JULY 2 . 	Visit NTT Tsu-shin Kenkyu-sho 

E l ect r o  Comrnynica t i o n s  Lab 
. B u i l d i n g  T L LISP mach ine  
. b u i l d i n g  2 Dataflow m a c h i n e s  
. B u i l d i n g  "Array"  ( 1  b i t  mach ine )  


. k a d r e s s  t o  sales and KC,  d i n n e r  w i t h  MC 

JULY 3 . A r r i v e  T a i p e i  - rest ,  wri te ,  s w i m ,  d i n n e r  w i t h  Yen 
JULY 4-7 . Visit DEC Taiwan,  3 u n i v e r s i t i e s ,  China  Computer C o r p o r a t i o n  

( o u r  r e p . )  



-- 

JXFnI., l h P h E S 3 l O h S  (P;r . t  1) 

Reaffirnied t o  be U 1  i n  SLles ana Technolo&y ( see  s l i d e  on ILh hi-end) 

Now c l a i m  t o  Le # 1  i n  supe rcompute r s  

Techno log ie s  t h a t  are donlinated : 

Base n i a t e r i a l s  bnd p r o d u c t i o n  ( e s p .  Q u a l i t y )  

C R T ,  LCD, EL 

P r i n t i n g ,  f a x ,  t h e r m a l ,  xerogr;phy 

r iagnet ic  r e c o r d i n g  a d  v i d e o  d i s k  

Video, v i d e o  b/w compression znd image p r o c e s s i n g  

Voice i / o  

Conmunications ( i n s t a l l i n g  systems) 

F i b e r  o p t i c s  ( i n s t a l l e d  LkNs) 

Packaging and PWb's 

Semis and Semi CAD 

ECL, B i p o l a r , 2PiOS, ChOS 

Research i n  J , ( G a A s  and hEMT i n  factory?) 

Robotics? 


The Japanese Computer I n d u s t r y  . ( M l T I  and F u j i t s u ,  H i t a c h i ,  NEC,  M i t s u b i s h i ,  Tosh iba ,  P i i t s h u s t a ,  Gki) . --have and sre  implementing a v i s i o n  of 5G computing based on A I  and 
h igh  p e r f o r m m c e  p r o c e s s i n g .  

Program i n c l u d e s :  2. Supercomputer t e c h n o l o g y ,  1981 + 8 years (VLSI, J , GaSa, HEMT)
- new a r c h i t e c t u r e  and t echno logy  

. D i s t .  Proc.  snd L A N ' s  ($40Pi over 3 y e a r s )  
. ICOT ( t h e  m b i n  push) 
. h e x t  g e n e r a t i o n  ( f a r t h e r  o u t )  
. NTT Si Compiler - a real  compi l e r  t h a t ' s  so f a r  produced a 13k t c h i p  

i n  2 months w i t h o u t  u s i n g  ii CRT. T o t a l l y  l anguage  d r i v e n  w i t h  
s e p a r a t e  backends f o r  CMOS, HMOs, b i p o l a r  or ECL. 2 ,000 peop le  a r e  
working on VLSI  and t h i s  w i l l  be used for s m a l l e r  compznies.  Also, 
s e v e r a l  new a r c h i t e c t u r e s ,  i n c l u d i n g  2 d a t a  flow. 

-ICOT - INSTITUTE OF hEXT GENERATION COMPUTERS 

Headed by D r  . Fuchi  
Coupled i n t o  u n i v e r s i t i e s  - 5 p e o p l e  + 5 x 7 conipany r e s e a r c h  
Use a 2060 for P r o l o g  and LISP 
Two machines are  to  be b u i l t  by companies ( i n  2 years) 
-	 RDMS 
-	 Pro log  p r o c e s s o r  


(Data f l o w  for I i e s o l u t i o n  d e s i r e d )  


Prof .  H. Goto, TU, b e l i e v e s  P r o l o g  is wrong and h a s  h i t s u i  b u i l d i n g  a 

10 mips L I S P  n l x h i n e  f o r  him. 

Government funaed ,  Company's fund s p a c e , .  .. 

They  a r e  d r i v e n .  

Three Groups: A r c h i t e c t u r e ,  A p p l i c a t i o n ,  Human I n t e r f a c e  


7/21 /82 	 CB3. S6.2 1 
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Schedule  f o r  Prof .  Be l l ' s  V i s i t  (6/L" 

V i s i t o r :  D r .  Gordon B e l l  
P r o f e s s o r  
Carnegie-Mellon U n i v e r s i t y  

Vice-pres ident  
D i g i t a l  Equipment Corpora t ion  

Date: 

Received by: 

2:OO p.m. t o  4 : 3 0  p.m., Monday, 

_l_l- _-

D r .  Akio Tojo,  Chief 
Computer Sc ience  D i v i s i o n  

- -__-._- -

-- 

June  28 ,  1982 
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Sub jec t s :  

' % . L p tLJ, 
. 

1. O u t l i n e  of E l e c t r o t e c h n i c a l  Labora tory  

D r .  Akio Tojo 

2.  P i c t u r e  P rocess ing  

D r .  Akio Tojo,  Chief 
Informat ion  Systems S e c t i o n  
Computer Sc ience  D i v i s i o n  

I ;< I 

3 .  Speech Ana lys i s  & Recogni t ion  

\ 

. 

D r .  Yoshiaki  S h i r a i ,  Chief 
Computer Vis ion  S e c t i o n  
Informat ion  Sc iences  Div i s ion  

5. LISP Machine 
-/'I 



CABLE: H ITACHYCHUKEN 
PHONE: 0 4 2 3 - 2 3 - 1 1  1 1  

TELEX: 2832522 CHUKEN J 

@H~TACHI 
CENTRAL RESEARCH LABORATORY 

HITACHI. LTD. 
P 0.EOX 2. KOKUEUNJL TOKYO 185 

WELCOME to CENTRAL RESEARCH LABORATORY 


Guests: 	M r .  Gordon Bell, Vice President, DEC 

Dr. T. Kobayashi, Manager, DEC Japan 

Date: June 23, 1982 ( Wednesday ) 

Schedule: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10:00 Arrival at CRL 

Introduction T. Chiba 
K. Kayama 

*Small Scale computer T. K a m i u c h i  

11:oo 

*Computer Hardware Technology 

Laboratory Tour 

A. Masaki 

*High Speed Computer Network(H1NET) Y. Kuwahara 

*VLSI Center H. Sunami 

*EB Lithography S. Okazaki 

11:40 Exhibition Room K. Kayama 

12:15 Departure for Jyosui-club 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(Room: D) 




[Research and Development Group] 

R&D Administration Division Industrial Relations Department TAdministration Departrrent Comptroller Section 

Purchasing Section t Power and Facility 
Ma in te n an ce Se c ti on 

R&D Planning and Technical R&D Group Planning Office 
Service Division 

Rational Project Center hI Patent and Information Department 


hiode1 Shop Department 


Fundamental Research Exploratory Research Laboratory 

Laboratories 


Semiconductor. Research Laboratory 
r -EI Material Research Laboratoy cMicroelectronics Research Ultra-LSI Research Laboratory 

LaboratoriesI Ultra High Speed Device Research Laboratory 

Electron Device Research Laboratory 


I Memory Research Laboratory - 'i 
i r
L Sensor Research Laboratory 

Opto-Electronics Research pto-Electronics Basic Research Laboratory 

Laboratories 


Opto-Electronic Device Research Laboratory 
-F Opto-Electronic Application Research Laboratory 

I c&c Systems Research Communication Research Laboratory 
Laboratories 

Computer System Research Laboratory 

Application System Research Laboratory 


Peripheral Equipment Research Laboratory 


~ Home Electronics Research Laboratory 


Softvare Product Engineering Software Engineering Department 

Laboratory
TSoftware Management Department 


Resources and Environment Resources Engineering Research Laboratory 

Protection Re search 


Environment Protection Engineering Resezrch 

Laboratory 


1Scientific Computer Center , 

\ 
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1 ORGANIZATION 
-

* 

SEMICONDUCTOR &- , 
INTEGRATED CIRCUITS DIVISION 

w 

ELECTRONIC BIPOLAR IC’s 

DEVICES 


1 GROUP I 

WORKS 

BUBBLE MEMORIES 

MAGNETRONS 

ELECTRONIC DEVICES 
SALES OFFICE 



I ORGANIZATION I 4 

MOS MEMORY LSI 

-MOS LOGlC LSI 

-MICROCOMPUTER DEVICE 

-MICROCOMPUTER SYSTEM ' 

. !  

-PROCESS DEVELOPMENT 

-CAD 

-PACKAGING 


-PILOT PRODUCTION 


[MANUFACTURING
1 

MOS MEMORY 

MOS LOGIC 

INSPECTlON & QA 

INDUSTRIAL ENGINEERING 

IADMlNlSTRATlON I 

. 



I P R O D U C T  OUTLINES I 


[MOS MEMORY LSI J 
DYNAMIC: LARGEST SUPPLIER O F  64K D-RAM 

STATIC: LARGEST SUPPLIER O F  15K S-RAM 

ROM: EP-ROM (16K, 32K, 64K), E’ PROM (16K) 
AND MASK ROM (64K, 128K, 256K) 

[MOS LOGIC LSI] 

STANDARD : TELECOMMUNICATION AND PERIPHERAL CIRCUIT 

SEMI-CUSTOM : C-MOS GATE ARRAYS (500,1000,1600 SERIES) 

CUSTOM : ESTABLISHED CUSTOM DESIGN PROCEDURES 

[MICROCOMPUTER DEVICE1 

4 BIT: C-MOS and P-MOS 

8 BIT: N-MOS (6800 SERIES) AND C-MOS (6300 SERIES) 

16 BIT: FULL COMPATIBILITY T O  68000 

I MICROCOMPUTER SYSTEM] 

SUPPORT SYSTEM: RESIDENT SYSTEMS AND CROSS SOFTWARE 
FOR 4 BIT, 8 B IT  AND 16 B I T  MICROCOMPUTERS. 

SINGLE BOARD COMPUTERS: 8 B IT  AND 76 B I T  MICROCOMPUTERS 

TRAINING MODULE: 8 B I T  AND 16 B I T  MICROCOMPUTERS 



1 MOS DEVICE TECHNOLOGY I 

I\ . I 

PAST PRESENT FUTURE 

Dimension 

' 3 p m  


Calculators
P-MOS Calculators x4bit MPU's 

Memories Memories Memories 
Memories (16KDynamic) (64KDynamic) (256KDynamic)N-MOS (4KDynamic] (4KStatic) 

8 bit MPU's 16 bit MPU's 

Calculators Memories 
Watches (16KStatic) Memories 

c-ltios . Watches Memories (64KStatic) 
(4KStatic) 

8 bit MPU's 

4 bit MPU's Gate-Arrays 



--- 

- - 

4 

ADVANCED TECHNOLOGIES 
i

1
I 	 1 

D E N S E R  MEMORY TECHNOLOGY 

ADVANCED DOUBLE POLY PROCESS: 

NMOS, CMOS, AND EPROM 

HIGH SPEED WITH POLYCIDE 

HIGH Y I E L D  AND RELIABIL ITY  


M I-C M 0S - TECHN0LW] 
* 	LOW POWER, H IGH SPEED, HIGH DENSITY 


AND ALPHA-PARTICLE IMMUNITY 

* 	APPLYING FOR STATIC R A M  S MASK 30PJI'S AiD,-IIIPU'S 

DOUBLE L A Y E R  M E T A L l Z A T l O N  

MNOS TEChNOLOGYi 
* 	HIGH DENSITY WITH NMOS POLYS1 


GATE PROCESS 

* 	LESS PIN HOLES AND LONGER ENDURANCE 

- - .'I- . - 	 -I..--..-I------*-----

H I G H  RELIABILITY PLASTIC PACKAGING-- --1 
I-

* 	DEFECT FREE PASSIVATION F I L M  
LOW STRESS PLASTIC M A T E R I A L  

* 	MOS IMAGE DEVICE: 200K ELEMENTS- 85 rnrn' 

* 	WAFER STEPPER 
INTRINSIC GETTERING FOR DEFECT CONTROL 

'COMPUTER AIDED mmSYSTEM-2 

* 	LOGIC SIMULATION 


CIRCUIT SlMULATION 

LAYOUT & ARTWORK 


WAFER PROCESSING 


ASSEMBLING 

TESTING 


-. 


1 



c 


.,",E 
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I SUPPORT' FROM RESEARCH LABORATORIES I 

tA8ORATORIB I MAINSUBfEC7S 

* BASIC R€SEARCH ON MATERtALS, PRGCESSZS, AND QEVlCES 

- .- * MEMORIES 

CENTRAL MICRO COMPUTERS, . !' 

RESEARCH LAB. * TEPEDOMM. C3RCLlfTS. 
* VOICE WNTHEStS tk  RECOGNITION, 

CAD FOR EtS. 
. . . . . .  

* HIGH RELlABlLlTY P M I C  MATERIAL. 
GATE ARRAYSAND CAD S Y ~ E M .  

* WAFER PRQCESSfNG EQWWMENTS. -P 

* F U S E  MOLDING TECHNOLOGY. 
t A S E i l  BEAM APPUCATION, 

* S O M A R E  DEVELOPMENT FOR MICRO COMPUTERS. 
* YIELD ENHANCEMENT SUPPORT SYSTEM, 

.. _ . ....... - .- __  

r . 

MECHANICAL 
ENGIUEER ING 
RESEARCH LAB, 1 
ENERGY * ALPHA PARTICLEMEASUREMENT. 
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. I CMOS GATE ARRAY I 

HQ61J HD61JH 	 I 
II 500E 	 ‘ 3NS/GATE,JSNSIGATE L,-,, 

I 
IOOOG 

n 	 ’ 3NSJGATEA1
SNSJGATE I-,,,-

I 	 - r----f 

1600G -	HOG11 H06tJH I 


SWSlGATE 3NSIEATE ’
N 

I-+== 	
L,_-- -J  

r - - -- ‘ - 7  
HQ61MM f 


20006 + 256 RAM 5NS,GATE; 

r - - - - - 7 


o H I G H  SPEED SMSIGATE *	3NSIIGATE 11982140) 
o LOW POWER 20- 30pWIGATE AT 10 MHZ 

o QUICK TURN-AROUNQ TIME 	 LOGIC DIAGRAM TO PROTO-TYPE 10WEEKS 

o MACRO CELL AVAtLABLE 
o CAOSUPQRT 



I C M O S  GATE ARRAY CUSTOMERINTERFACE I
I I 

NOW FUTURE 

HITACHI 

LOGIC LOGIC16 16
DIAGRAM D1AGRAM 

. 

QESfGN CENTER 
1 

DATA E N ~ Y  1I 

t 
LOGIC SATELLITE 

' COMMUNl-SIMULATION CATKIN 
SYSTEM 

PLACE& PLACE & 
ROUTE 

SAMPLE: SAMPCE~ 

. .. .  

. 1 . . 

. .  i 
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CURRENT STATUS O F  HITACHI S M A L L  SCALE COMPUTERS 


Classification Processor Architecture Application Techno logy Manufacturing 
Works 

HITAC Entry machine 
Mainframe L330/L340 IBM 370 Small Bussiness TTL/ECL Kanagawa 

compatible Computer Works 
Office use 

HIDIC 
Mini Computer V90/50 HIDIC Series 32bit Process s-TTL Ohmika 

Control Compute Works 
I n d u s t r i a l  use 

HITAC 
E800 IBM 370 32bit Mini TTL Asahi 

compatible Computer (master Works 
s l ice)  

~~ 

HD 
Microcomputer 6301/68000 Motorola 6801/ 8/ 16bit CMOS/NMOS Musashi 

68000 compatiblt Microcomputer Works 

Future  Trend 

’ /  

3 -;/ 
/’ 

, ’ J 

i 

cCMOS TLSI 7 
c-


Pt-ocessor i
I 

\ 
I-?+ 

ECL (master 
s l i ce )  

Super Mini. 

ECL (master 
slice) 

Super Mini. 
, IT---7 4-I:I 

CMOS 3 2 b i t  -
Processor 



-
High Speed Color Graphics Display System GD-30 

Items 	 Speci f ica t ion  

I Size  I 20-inch diagonal 
Raster scan ( In te r laced  30Hz) 

CRT Resolution 1024 X 1024 poin ts
I 

Color 256 co lo r s  from 4096 poss ib le  co lo r s  

Segment Addressable 
, Buffer po in t s  (223 -1) x (2"-1) po in t s  

Storage 80,000 lines (1H B y t e s )  

Zooming
I Local Transformation 	 Panning 

Sc ro l l i ng  

Line . . . . 30,000 Lines/sec.. . m 
I .  

P r m i t i v e s  Graphics Circle 700 circledsec. 

and Area F i l l i n g  3,000 areadsec. 
Display Character Alphanumeric 2,400 chardsec. 
Speed Kanji - 1,200 chardsec. 

Image Monochromatic 4 .3  p sec./pixel 

Color 12.0 p sec./pixel 
MarketI 	 I Computer aided design 

.-
I 
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AGENDA FOR VISITING TO FUJITSU LTD 

$I -:-

GUESTS 	 Mr. Gordon Bell Vice President, DEC \ i 

Mr. T. Kobayashi Manager, JAPAN Technical CTR for -- _.- DEC 
DATE June 25, 1982 I 

' @ pi L L L  
I 
1 I 

\ 
:'.-.2 ic ? \e> 

PLACE Fujitsu Kawasaki Guest Room B (a.m.> ,-
Fujitsu Head quarters (p.m.1 * yA ;> : 

>AL/ 

SCHEDULE: 
t,

TIME 	 DISCUSSION ITEMS 
L1-A 

._ 

Crr 13 f - ! ? .  	 ',/
Greetings 
 1 -2- .-I 

,\- _  
9:30 - 1O:OO 


\
11:oo
1o:oo 
 Introduction of LSI and 
-
 -- -., _ _  

:-, 
-

OPTICAL DEVICES 
 . 4/ 


11:OO - 11~30 Visiting tour of 
OPTICAL TRANSMISSION -;> 3 ;  > \  K11~30- 12:OO Visiting tour of COMPUTORS 

12:OO -13:OO Lunch 

1 3 : O O  - 14:OO 

14:OO - 14:45 

14~45- 17 30 	 New computor technology \ 1 Le-\ -.-;c(LL. ;Ij i 4 , 1 '  

i , Mr. H. Ino 	 General Manager IC Group Ltk I & - *  ' 

A: [, \ 

I r _ u  

,/\ y Mr. H. Masunaga General Manager Bipolor IC Div. 

v'- I ' L7' 

-p\ - \ e-

Mr. T. Hiraguri 	 General Manager Computor Main Frame Div. 
I' ,') 

L; ,-- Mr. I. Nakajima 	 Manager Computor Engineering Dept. 
r \  

? i v y  \?fit/ 	 Main Frame Div. 
\ 

Ic>-; Mr. A. Miyata Manager of Optical Transmission 

I?' L\iv'- - 7 Engineering Dept . 

<,(	$-

V-C, Dr. Y. Fukukawa Assistant to General Manager 
1- L L.V 1 5 , h  Semiconductor Group 

I.. rJ. f 	 Dr. M. Shinoda Deputy Manager Semiconductor 
3,--\YL q-	 Advanced Planning Div. 

e 	 ~ > > I l >
C	 . 

J ,["!J \ 	 ( fh-.hv.+C1( fi5 -tt i  

? t  

\ 	 ' 1 Ltzt J*\:.u, . 
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5 x  GATE DENSITY OF GATE ARRAY 

2 x  

0 : ECL GATE ARRAY 

5 x  
0 : ECL GATE ARRAY . 

( EXPERIMENTAL ) 

2 x  
A :  TTL GATE ARRAY 

1 x lo2  

1965 1970 1975 1980 1985 




( PIC0 SEC ) 

1 104-

GATE SPEED 

: ECL GATE ARRAY 

5 x  

2 x  

0 : ECL GATE ARRAY 
( EXPERIMENTAL 1 

A : STTL GATE ARRAY , 

D 

A 

. 1 103-

5 x  0 

2 x  

1x l o 2  
1965 1970 1975 1980 1985 




GATE DENCITY 

STRUCTURE 

CHARACTERIS T I  CS 
OF INTERNAL GATE 

TPD 
POWER 
PID 

POWER SUPPLY 
INTERNAL GATE _- --

EXTERNAL GATE 

OFF CHIP 
CHARACTERISTICS 

CURREF1T 

400 I2000 

BASIC : PRIMIT IVE GATE 

MACRO FOR L O G I C  DESIGN 


350 1000 
5 '  
188 

' 0,65 
~ 

0165 

- 3,6 4- 2,3 
- 3,6 4 - 5  

ECL 10K LS T T L  
COMPATIBLE COMPATIBLE 

FUTURE 
ECL TTL 

----.. 

2000 - 5000 5000 - 10000 

S I C  : PRIMIT IVE GATE 

ACRO FOR L O G I C  DESIGN 


RAM 3 


i
200\ 500 - 800 
L 5  0,l - 012 

Q,1 

- 3,6 8 - 2 
- 3 , 6  4 - 5  

ECL 10K LS TTL  
COFIPAT IBLE COMPATIBLE 

UNIT 

GATES 

P SEC 


MILL1 


P JOUL 

V 
V 



-- 

.I !(.
i". 
 I 1) 

, \  , 
-

FJ ECL GATE ARRAY 
2 ' ,  

\ \  , 
, i' 

C I R C U I T  / 

CS-EF TYPE ECL C IRCUIT  

ORGANIZATION 
400 GATES / LSI 
84 P I N S  / L S I  

SIGNAL P I N  76 P I N S  


GND & VEE 8 P I N S  


CHARACTER1 ST ICS 
I/O LEVEL =ECL 10K LEVEL-
TPD Oa35 NS/GATE ( TYP 1 

POWER 2,7 W K H I P  ( TYP ) 6% 


PACKAGE 
84 LEADS FLAT PACKAGE 



9 r, TECHNOLOGY 
Y 
Y 

LSTTL 
GATE A R R A Y  

Si -Gate 
CMOS 

GATE ARRAY 

F U J I T S.- -.. U G A T E  A R R A Y S-. 

(DEVICENAME INTERNAL CELLS DELAY T I M E ( T y p  N O , )  

1 
I 1 (INTERNAL CELL 

8-200 208 ( 3 - i n p u t )(M3 1 4 0 0 0 )  

8 -300 

(MB15000)  


8-2000 1 I 1 0 ,65mW/ce l l(MB 1 7 0 0 0 )  2108  ( 3 - i n p u t )  1.5nr 

C-770 770 (2 - inpu. t )  7 .0nr1(MB62000)  

C-1275 50mW/ PKGI 1(MB63000)  1275 ( 2 - i n p u t )  a t  lOMHz 

c - 2 0 0 0  7,Onr I 50mW/ PKG 

(MB60000) a t  lOMHr 


C - 3 9 0 0  3900 ( 2 - i n p u t )  7 ,Onr 1 100mW/PKG
(M661000) a t  lOMHz 

C-2000H 2000 ( 2 - i n p u t )  4 .0ns 30mW/PKC
(MB6OH000) o t  IOMHt 

I 1 1 - I1 - -.- I 

C-3900H 1OOmW/PKG

(MB6lH000)  a t  lOMHr
1 
C-8000VH 1 8000 ( 2 - i n p u t )  1 2.5ns 1 100mW/PKG

(MB66VH000) a t  lOMHr 

1 

1 



-


STATIC RAM / MASK ROM FUTURE PLAN JUNE '82  / 

82 

I 

0-
1 

"IS 
(TAA = 55 IONS) 

cMo3; + NMOS CELL 

0 ES 

@ PROMJCTION --b MOS MEMORY ,--. 



FUTURE PRODUCTS PLAN 
JUNE '82 

256K RAM , 

16Kx4 RAM 

64K SC RAM 

64Kx4 RAM 

1 BIT RAM 

1256K EPROM 

32K EEPROM 

I 
- MOS MEMORY 

Tc 

8 



Mr. Gordon Bell's Visit to Sony 


July 1, 1982 


Mr. Gordon Bell (Vice President, Engineering, 

Digital Equipment Corporation) 


Dr. Tsutomu Kobayashi (Director, DEC Japan Engineering Center) 


Schedule 


1o:oo - 12:oo 

Discussion and Demonstration at Headquarters 


Subjects: Application of MAVICA 
Application of Digital Audio D i s c  
Others 

Attendants from Sony: 


Dr. Nobutoshi Kihara (Senior Managing Director) 

General Manager 


Development Center 

Dr. Masahiro Mizushima, Manager 

R&D Planning and Coordination 
12:OO - 13:30 Lunch (with Dr. Mizushima) 

1 4 ~ 3 0- 17:OO 
Discussion and Demonstration at Atsugi Plant 


Subjects: 	 Micro Floppy Disc 

Personal Computer 

V i d e o  D i s c  

Attendants from Sony: 


Mr. Masahiko Morizono (Senior Managing Director) 


Director 

Communication Products Group 


Mr. Yoshiro Kato, General Manager 

Information Products Div. 


Mr. Shinji Tomita, General Manager 

Application Project Dept., 

I. P. Div. 


Mr. Kenji Hori, General Manager 

Microcomputers Applications Dept., 

Video Products Div. 




MEMO TO: OOD; OC; J. , Don F r o s t ,  

D i c k  Yen, 


I 

-I 

Here a r e  a f e w  b r i e f  f i r s t  i m p r e s s i o n s  o f  J apan  ( h a v i n g  v i s i t e d h )  
Sony NEC, F u j i t s u ,  5 U n i v e r s i t i e s  and a Gov' t  Lab) .  A s  you see 
be low,  I ' m  impressed  w i t h  t h e i r  i n t e n s e  d r i v e ,  t e c h n i c a l  a b i l i t y  
and w i l l  t o  win. A l so ,  I p o s i t i o n  my u n d e r s t a n d i n g  o f  f a c t o r s  
which s u p p o r t  what I b e l i e v e  is  a b a s i c  g o a l  t o  dominate  t h e  
computer  marke t .  . . j u s t  l i k e  t h e y  do  o t h e r  ( e s p e c i a l l y  consumer 
e l e c t r o n i c )  m a r k e t s. 
T h i s  is a one-s ided  v i e w  a s  t o  t h e i r  a b i l i t y  t o  win i n  o u r  

market . . . I  d i d n ' t  see t h i n g s  t o  g e t  i n  t h e i r  way. 


I was p r e p a r e d  t o  d i s l i k e  t h e  J a p a n e s e  because  t h e y  had been so 
c l o s e d  and a b s o r b i n g  o f  o u r  t echno logy  and work. I c o u l d  n o t  
h e l p  b u t  	l i k e  them; t h e y  were g e n e r a l l y  open,,Now, I f e a r  them 

,re t h a n  	I was p r e p a r e d  t o .  Here's why: 
I 

1 t 

f,. 
-	 1. A s  a group,  t h e y ' r e  ( indus t ry-government )  a r e  t h e  most 

c o m p e t i t i v e .  I t ' s  r e a l l y  b u i l t  i n t o  t h e i r  c u l t u r e  and 
r e i n f o r c e d  by t r a i n i n g .  The o n l y  r e a s o n  t h e y  a r e n ' t  
compet ing i n  m i n i s  is t h e y ' r e  s t i l l  enamoured w i t h  
competing w i t h  IBM and b u i l d i n g  mainframes e .g .  
F u j i t s u ' s  new M200 t e c h n i c a l l y  domina te s  t h e  new IBM3033 
and Amdahl V7 machines.  ( w e  m u s t  worry because  o f  what 
t h e y ' v e  done  i n '  q u a l i t y  c a m e r a s / o p t i c s ,  t e x t i l e s ,  s m a l l  
c a r s ,  r a d i o ,  TV, t a p e  r e c o r d e r s ,  wa tches ,  c a l c u l a t o r s ,  
t h e i r  p o s s i t i o n  i n  semiconduc to r s  and semiconductor  
making equipment ,  t y p e w r i t e r s ,  sewing machines ,  e tc . )  
T h i s  a l s o  d r i v e s  them t o  f a s t  r e s p o n s e  and h a r d  work. 

2. 	 T h e y ' r e  e x c e l l e n t  e n g i n e e r s  and +end t o  be l e s s  
NIH-oriented t h a n  us .  T h i s  is d e r i v e d  from havinq  l e s s  
e g o s ,  a l t h o u g h  the re  is a s t r o n g  g r o u p  ego! J a p a n - h a s  
a c u l t u r a t e d  cus toms  t echno logy ,  e t c ,  from everywhere  f o r  
c e n t u r i e s .  I n  t h e  1 6 t h  c e n t u r y  t h e y  a p p a r e n t l y  s e t  up
manufac tu r ing  o f  guns/gunpowder i n  18 months once  t h e  
P o r t u g e s e  b r o u g h t  them i n .  Any good i d e a  is f a i r  game
( s u b j e c t  o n l y  t o  s t r i c t  p a t e n t  + x h & e a U C i e s )  . Having 
adop ted  an  i d e a  t h e y  want t o  unde r s t and  i t  and improve 
i t .  ( T h i s  c a n  be seen l o o k i n g  a t  p r o g r e s s  i n  a l l  t h e  
above  p l u s  t h e  r e s e a r c h  t h e y  do). 



4 .  

5. 


6. 


The c u r r e n t  computer  m a n u f a c t u r e r s  have a comple t e  l i n e  
o f  p e r i p h e r a l s ,  and s e t  o f  t es t  and m a n u f a c t u r i n q  
equipment ,  t a k e n  from copying  and improving c o u n t e r - p a r t  
U . S .  p r o d u c t s .  [ J u s t  a s  w e  a l l  l e a r n  something from 
t o u r i n g  a n o t h e r  f a c i l i t y ,  so d o  t h e y .  Should w e  avo id  
hav ing  them v i s i t  ou r  p l a n t s ?  We have t o  b e  c a r e f u l  
a b o u t  o u r  d i s c u s s i o n  o f  technology!] .  Here, I ' m  
somehwat a m b i v a l e n t  because  I ' t h i n k  we shou ld  t r a d e  -
b u y / s e l l  - w i t h  them. W e  (DEC - e s p e c i a l l y  t h e  11, DG, 
H P )  c l e a r l y  i n f l u e n c e d  t h e i r  m i n i s .  

A l l  o f  t h e  m a n u f a c t u r e r s  have a c q u i r e d  t h e i r  t e c h n o l o g y  
o v e r  a 10+ y e a r  h i s t o r y  o f  d e a l i n g  w i t h  U . S .  
m a n u f a c t u r e r s  e i t h e r  a s  a j o i n t  v e n t u r e  o r  under  
l i c e n s e :  F u j i t s u  (Amdahl/Siemens); H i t a c h i  ( R C A ) ;  NEC 
(Honeywell ,  GE,Varian);  Tosh iba  (Honeywell ,  G E ,  
I n t e r d a t a ) ;  M i t s u b i s h i  (Xerox) ,  O k i  (Univac - a c t u a l l y  
j o i n t  v e n t u r e ) ;  Yokogawa (HP); Nippon Minicon ( D G ) .  I n  
a l l  cases,  t h e  t e c h n o l o g y  h a s  been improved i n  terms o f  
q u a l i t y  and m a n u f a c t u r a b i l i t y .  For example,  i n  t h e  c a s e  
o f  t h e  Amdahl t e c h n o l o g y  ( t h a t  was a t  l e a s t  s t a r t e d  a t  
IBM) , I suspect F u j i t s u  i s  one  o f  t h e  f e w  companies
c a p a b l e  o f  manufac tu r ing  t h e  m i n i a t u r e / h i - d e n s i t y  PC 
Boards ,  b a c k p l a n e s  and s m a l l  c a b l e s .  

They seem t o  b e  l e s s  o r i e n t e d  t o  t echno logy  f o r  i ts own 
s a k e  v e r s u s  what i t  can  d o  f o r  them i n  t h e  l o n g e r  run.  
For example,  t h e y  moved more r a p i d l y  i n t o  g a t e  a r r a y s  
f o r  t h e i r  compute r s  e a r l i e r .  (Maynbe Amdahl's 
i n f l u e n c e ) . They c l e a r l y  t h i n k  b o t h  p r o d u c t  and p r o c e s s  
t o g e t h e r  i n  what i s  a l o n g e r  term view. (Here, l e t  m e  
r e i t e r a t e :  W e  m u s t  c l e a n  up o u r  p r o c e s s e s  o r  t h e y ' l l  win 
by  d e f a u l t .  W e  c a n ' t  make one  s h o t  p r o d u c t s  on  a r i g g e d  
up,  ad hoc p r o c e s s ) .  Again,  here t h e y ' r e  c o m p e t i t i v e  
and  t h e y  o r i e n t  t h e  p r o c e s s e s  t o  1. Q u a l i t y  f i r s t ,  2. 
Volume second  ( f o r  growth)  and 3. F l e x i b i l i t y  and 
tu rn -a round  i n  o r d e r  t o  s u p p o r t  t h e  volume. T h i s  g e t s  
i n t o :  

The J a p a n e s e  o r i e n t a t i o n  is a s t r o n g l y  e n g i n e e r i n g  
v e r s u s  s t r o n g l y  s c i e n c e  based c u l t u r e !  ( W e  - t h e  U . S .  -I 

d o  t h e i r  r e s e a r c h ,  s o  why s h o u l d  t h e y  b o t h e r ? ) .  T h i s  
comes a b o u t  b e c a u s e  o f  t h e  c o m p e t i t i o n  th rough  
m a n u f a c t u r i n g  and nove l  p r o d u c t s  and t h e i r  t o t a l  
dependence  on  expor t /manufac tu r ing .  For example,  much 
o f  o u r  f e d e r a l  t r a i n i n g ,  f u n d i n g  comes t h r o u g h  t h e  NSF, 
ARPA and armed s e r v i c e s  f o r  r e s e a r c h .  ' T h e i r  f u n d i n g  
comes t h r o u g h  MITI ( M i n i s t r y  o f  I n t e r n a t i o n a l  T rade  and 
I n d u s t r y ) .  T h e r e ' s  r o t a t i o n  among d e s i g n  and . 
m a n u f a c t u r i n g  e n g i n e e r s .  They d o  have  good c e n t r a l  
r e s e a r c h  s t a f f  and t h e i r  f l o w  a p p e a r s  t o  e x i s t  t o  t h e  
deve lopment  g r o u p s .  They b o t h  t h i n k  t h e y ' r e  o n  t h e  same 
team. - I n  c o n t r a s t ,  research i n  many of  t h e  l a r g e  U.S. 
c o r p o r a t i o n s  is  a v a s t  w a s t e ,  e.g. G E ,  West inghouse,  RCA 
and Univac t h e  work is u s u a l l y  behind  t h e  a v e r a g e  
development  and t o t a l l y  decoupled .  I t ' s  c l e a r  how TV, 
Radio and r e c o r d i n g  was l o s t ,  b u t  t h e  e n g i n e e r s  had h e l p  
because :  



W e  (U.S.) have a h i g h e r  r e g a r d  t o  b u s i n e s s  t r a i n i n g  
v e r s u s  e n a i n e e r i n a  t r a i n i n a .  i n  qood s h a p e  - - _  They ' r e  
because  tGey don ' ;  y e t  have  a l l  t h e  b u s i n e s s  s c h o b l s .  
T h e r e f o r e  i n s t e a d  o f  g e t t i n g  M B A ' s  t h e i r  s t u d e n t s  g e t  
e n g i n e e r i n g  m a s t e r s .  T h i s  n o t  o n l y  makes them b e t t e r  
e n g i n e e r s ,  b u t  d o e s n ' t  r e i n f o r c e  t h e  n o t i o n  t h a t  
e n g i n e e r i n g  is t h e  r o u t e  th rough  t o  t h e  management 
l a d d e r  o r  t h a t  a n  MBA i s  a u t o m a t i c a i l y  needed i f  one  is  
t o  s u p e r v i s e  peop le .  The MBA, o r i e n t e d  a t  e v e r y  d u a l  
c a r e e r  p e r s o n  b e i n g  p r e s i d e n t ,  and e p i t o m i s e d  by t h e  
c o n t e n t - f r e e  case s t u d y  methdology, f o c u s s e s  on  t h e  
q u i c k  buck. T h i s  i s  i n  c o n t r a s t  t o  t h e  J a p a n e s e  conce rn  
f o r  t h e  l o n g  term ( a n  o v e r a l l  t h e m e ) .  

8 .  	 They 've  r e a d  t h e  Boston Consu l t ing  Group monograph and 
a r e  volume (and g rowth )  o r i e n t e d ,  s u b j e c t  t o  t h e  
q u a l i t y - f  i r s t  c o n s t r a i n t .  Knowledge o f  t h e  l e a r n i n g  
c u r v e s  i s  eve rywhere  even  t h e  government r e s e a r c h  l a b s  
and u n i v e r s i t i e s .  T h e i r  needs  and g o a l s  a r e  
manufac tu r  i n g / t r a d e / i n d u s t r y  o r i e n t e d .  T h i s  a l s o  means, 
l i k e  T I  t h a t  t h e y ' r e  w i l l i n g  t o  dump and l o s e  money f o r  
t h e  s h o r t  term i n  o r d e r  t o  g a i n  t h e  marke t .  Although
t h e y  p u t  on a good a c t  t h a t  t h e i r  p r o d u c t s  won ' t  be  
c o m p e t i t i v e  when t h e  yen is  so  s t r o n g  hav ing  gone from 
300/1$ t o  100/1$ i t ' s  a b i g  r u s e  because :  

9. 	 Roughly s p e a k i n g ,  t h e y  have s y s t e m a t i c a l l y  t r ans fo rmed  
American b u s i n e s s  from i n v e n t o r - m a n u f a c t u r e r - d i s t r i b u t o r  
-t o  s i m p l y  d i s t r i b u t o r s h i p s .  T h i s  i s  i n  comple t e  keeping  
w i t h  t h e  g o a l s  o f  American b u s i n e s s  and t h e  modern 
b u s i n e s s  s c h o o l  H o r a t i o  Alger  such  a s  RCA, G E ,  C h r y s l e r ,  
e t c .  N o  i n v e s t m e n t ,  no p l a n n i n g ,  no r i s k ,  t h e s e  s imply  
d i s t r i b u t e  p r o d u c t s  f o r  t h e  J a p a n e s e  and r o i ,  p r o f i t s  
l o o k  f i n e .  A l l  a p e r s o n  h a s  t o  do t o  be s u c c e s s f u l  is 
buy t h e  r i g h t  p r o d u c t  f o r  r e s a l e .  RCA/GE d o n ' t  have  t o  
worry where t h e  money comes from t o  pay t h e  J a p a n e s e  ( o r  
A r a b s ) .  On t h e  o t h e r  hand a g r o u p  who c a n  o n l y  runs a 
d i s t r i b u t o r  is p r o b a b l y  f a i r l y  t o p  heavy and c a n  e a s i l y  
be r e p l a c e d  s a y ,  be a hard-working J a p a n e s e  group. [  A 
s o l u t i o n  h e r e  is t o  make someone a t  t h e  Commerce Dept,  
r e s p o n s i b l e  f o r  e a c h  a r e a .  T h i s  shou ld  i n c l u d e  t h e  
j o i n t  p l a n n i n g  w i t h  i n d u s t r y  and t h e  p r o h i b i t i o n  o f  
c u r r e n t  m a n u f a c t u r e r s  from be ing  impo r t e r / d  i s t r i b u t o rs . 
1 . E .  RCA would n o t  be a l lowed t o  remain i n  t h e  b u s i n e s s  
and impor t .  The r e s p o n s i b i l i t y  f o r  an i n d u s t r y  h a s  t o  
b e  d e l e g a t e d !  !I 

1 0 .  	 T h e r e ' s  no way w e  c a n  r e - e n t e r  v a r i o u s  l o s t  b u s i n e s s e s  
now t h a t  we're j u s t  a d i s t r i b u t o T .  The s p i r i t ,
u n d e r s t a n d i n g  t o  d e v e l o p  and manufac tu re  a r e  gone. I t ' s  
t o o  e a s y  j u s t  t o  d i s t r i b u t e .  t h e r e  a r e  now no d e c e n t  
American TV, Radio ,  H i - F i ,  o r  v i d e o  r e c o r d e r  
p r o d u c t  s/manuf ac t u r ers f o r  wha t a r e  b a s  i c a l l  y ind i g  enous  
U.S. p r o d u c t s  and  which t h e  f i r s t  i n v e n t i o n  o r  key 
p a t e n t s  app ly !  



Somehow, t h e s e  i n d u s t r i e s  and companies  have  been 
g r o s s l y  mismanaged. ( I  a l s o  blame t h e  Dept. of Commerce 
- a f a c e l e s s ,  l e a d e r l e s s  nobody!). How? Why? I t  c a n  
e a s i l y  happen t o  us! 

11. 	 T h e y ' r e  more l o n g  v e r s u s  s h o r t  term o r i e n t e d .  T h e i r  
h i s t o r y  e n c o u r a g e s  t h i s .  They ' r e  c a p a b l e  of  w a i t i n g  u s  
o u t  i n  an  a r e a  b 'ecause we're so  b i g  bang ( p r o d u c t )  
o r i e n t e d  and b e c a u s e  t h e y  want l o n g  term b u s i n e s s  
domina t ion .  NEC, F u j i t s u  and H i t a c h i  u n l i k e  Xerox, G E ,  
West inghouse,  RCA have a l l  p e r s i s t e d  w i t h  computers  and 
now a p p e a r  t o  b e  winning! t h i s  t i m e l i n e s s  c e r t a i n l y  
a f f e c t s  t h e i r  t h i n k i n g  on q u a l i t y ,  and l a s t i n g n e s s  b o t h  
i n  m a r k e t s  and p r o d u c t s .  

12 .  	 They b e l i v e  computers  a r e  fundamenta l  f o r  t h e  l ong  term 
and  t h e y ' r e  p r e p a r e d  t o  w a i t .  Machines a r e  used i n  a l l  
p r o d u c t s  t h e y  b u i l d  f o r  e x p o r t  and t h e y  s a v e  l a b o r  - and 
l a b o r  is p r e c i o u s  e x p e n s i v e  i n  J a p a n  a s  t h e r e  a r e  o n l y  
110  M p e o p l e  and  2% unemployment. They ' r e  c o n s i d e r i n g  
r a i s i n g  r e t i r e m e n t  from 60  t o  65  t o  g e t  t h e  e x t r a  
p r o d u c t i v i t y .  They need , compute r s  t o  r a i s e  p r o d u c t i v i t y !  
T h i s  is v i t a l  t o  t h e i r ' d o m i n a t i o n  o f  manufac tu r ing .  
( T h i s  is t h e  o p p o s i t e  o f  t h e  A u s t r a l i a n  a t t i t u d e  where  
t h e r e  is h i g h  unemployment and a n e e d / b e l i e f  t h a t  
computers  m u s t  be e l i m i n a t e d .  A u s t r a l i a  i s  now a l m o s t  
t o t a l l y  dominated by J a p a n e s e  p r o d u c t s )  . 

13. 	 They a r e  w i l l i n g  t o  g i v e  up p r o f i t  f o r  growth. For 
example,  RCA is  o n  a rug  maker ( o r  d i s t r i b u t o r ) ,  c a r  
r e n t o r ,  book p u b l i c a t i o n ,  TV. D i s t r i b u t o r  e tc .  , i n s t e a d  
o f  a n  e l e c t r o n i c s  company t h a t  r e a l l y  p i o n e e r e d  t h e  T > V >  
Whereas t h e r e  i s  extreme p r e s s u r e  o n  b u s i n e s s  f o r  p r o f i t  
and  r e t u r n  on  i n v e s t m e n t ,  t hese  f a c t o r s , a r e  l e s s  i n  t h e  
J a p a n e s e  companies.  Sony is q u i t e  p r o f i t a b l e ,  F u j i t s u
d o e s  r e l a t i v e l y  poor  f i n a n c i a l l y  and I ' d  b e t  NEC o r  
H i t a c h i  computer  d i v i s i o n s  migh t  even  l o s e  money. For 
now, t h e y  may s t i l l  be buying i n  - c l e a r l y  more 
a c c e p t a b l e  t h a n  GE,  Xerox and RCA. ( T h i s  makes them 
d o u b l y  h a r d  t o  b e a t . . . s i n c e  t h e y  c a n  l o s e  money on  e v e r y  
o n e  and make i t  u p  i n  volume. T h e y ' l l  buy t h i s  b u s i n e s s  
- DUMPING!  and why n o t ? ) .  

1 4 .  	 P r o d u c t s  a r e  q u a l i t y / d e t a i l  o r i e n t e d  v e r s u s  be ing  t h e  
u l t r a - h i g h  volume, l o w - q u a l i t y  throw-away t y p e s .  These  
a r e  c h a r a c t e r i z e d  by s a y  S i e k o  ( v e r s u s  Timex) and anyone 
of t h e i r  cameras  s a y  Minol ta  ( v e r s u s  kodak o r  P o l a r o i d  
which assume a n  i d i o t  user w i t h  no conce rn  f o r  q u a l i t y  
p i c t u r e ,  b u t  m u s t  have  i t  now....a g a i n  t h e  time 
a t t i t u d e ) .  For example,  w h i l e  t h e y  m a k e  no i n s t a n t  
cameras ,  p e r h a p s  due  t o  p a t e n t s ,  when t h e y  d o  t h e y ' l l  be  
q u a l i t y . 
There a r e  z e r o  de fec t  s i g n s  everywhere!  I n  t h e  Sony VTR 
p l a n t  there  was no burn - in  o f  t h e  r e c o r d e r .  All 
s u b a s s e m b l i e s  had been i n s p e c t e d  and tes ted.  When i t  was 
p u t  t o g e t h e r  it worked. 



They a r e  c o m p u l s i v e l y  c l e a n .  I n  an  i n d i r e c t  way, t h i s  
r e a l l y  h e l p s  t h e  manufac tu r ing  o f  s m a l l ,  p r e c i s e  goods  
(e .g .  cameras ,  LSI, high-speed computers ,  some d i s k s )  . 

* J .  Even though t h e y  have  a conce rn  f o r  l ong  term, t h e y  work 
t h e  s h o r t  term v e r y  ha rd .  T h i s  may f o l l o w  from t h e  
compe t i t i veness /g rowth .  They e n g i n e e r  f o r  q u i c k  t u r n  
a round ,  t h e y  h a v e  good p r o c e s s e s  a n d ' t h e  e n g i n e e r s  a t  
t h e s e  l a r g e  companies  work v e r y  hard .  The o f f i c i a l  work 
w e e k  i s  40 h o u r s ,  b u t  a more a c c e p t e d  p a t t e r n  is 50-60 
hours . .  .. p a r t i c u l a r l y  t o  m a i n t a i n  s c h e d u l e  o r  t o  win 
a g a i n s t  I B M ,  Amdahl o r  H i t a c h i  ( i f  y o u ' r e  a t  F u j i t s u )  . 

17. 	 A s  t h e  head o f  o u r  Osaka s a l e s  o f f i c e  p u t  it: -t h e  
J a p a n e s e  l i v e  t o  work v e r s u s  t h e  American need t o  work 
t o  l i v e .  H e  claims t h i s  is i n s t i l l e d  a t  b i r t h  and 
t r a i n e d .  Work is  a c e n t r a l  theme, and t h e  companies  g o  
th rough  e x t e n s i v e  s c r e e n i n g  t o  h i r e  f o r  l i f e  - e.g.  some 
companies  o n l y  g e t  g r a d u a t e s  from c e r t a i n  u n i v e r s i t i e s .  
Housing is p r o v i d e d  f o r  t h e  worke r s  and t h e y  have what 
amounts  t o  a l i f e t i m e  c o n t r a c t .  T h i s  i s  bad i f  a 
p e r s o n ' s  i n c o m p e t e n t ,  i t  a l s o  means t h a t  i t ' s  ha rd  t o  
b r e a t h e  d i f f e r e n t  l i f e  i n t o  an  o r g a n i z a t i o n .  On t h e  
o t h e r  hand t u r n - o v e r  is  low t o  n o n - e x i s t e n t  and a team 
s p i r i t  c l e a r l y  d e v e l o p s  a s  t h e  v a r i o u s  members l e a r n  t o  
work w i t h  one  a n o t h e r .  

T h e i r  p h y s i c a l  c o n d i t i o n  c e r t a i n l y  r e f l e c t s  t h i s  work 
e t h i c  too! On one  hand t h e r e  i s  a g r e a t  d e a l  of 
smoking, a l t h o u g h  a campaign is i n  p r o g r e s s  t o  r educe  
it. However, n e a r l y  a l l  J a p a n e s e  a r e  t r i m  v e r s u s  b e i n g  
b a s i c a l l y  o v e r w e i g h t .  T h e i r  d i e t  ( i n c l u d i n g  e x c e l l e n t  
raw f i s h  and v e g e t a b l e s )  a r e  condus ive  t o  t r i m n e s s  and 
b e t t e r  h e a l t h ,  I ' d  g u e s s .  Although a l c o h o l i s m  is 
s u p p o s e d l y  on t h e  r i s e ,  t h e  consumption i n  b u s i n e s s  I 
saw was c e r t a i n l y  less  t h a n  i n  t h e  U.S. 

18. 	 The long  term, q u a l i t y  p r o d u c t s  makes them b u i l d  
p r o d u c t s  t h a t  a r e  h a r d  t o  b e a t  on a l i f e  c y c l e  b a s i s .  
While i t  i s n ' t  c lear  t h e y  r e a l l y  c o n s i d e r  a l l  l i f e  c y c l e  
c o s t s ,  t h e i r  c a r s  now g e t  good r a t i n g s  - even though 
t h e y  may be d e s i g n e d  t o  d e c a y  r a p i d l y  a f t e r  s a y  x 
y e a r s / y  m i l e s .  I n  t h e  c a s e  o f  computers  t h e y  a lways  
b u i l d  m u l t i p r o c e s s o r s  because  t h e i r  cus tomers  i n v a r i a b l y  
buy and want upgrades .  S i n c e  IBM r e n t s ,  t h e  
m u l t i p r o c e s s o r  a p p r o a c h  hasn '  t been  developed .  The 
m u l t i p r o c e s s o r s  t h e y  s e l l  a r e  a l s o  f o r  b e t t e r  
R e 1 i a b i l i t y , A v a i l a b i l i t y  and M a i n t a i n a b i l i t y .  They 
seem t o  d o  a b e t t e r  j o b  c o n s i d e r i n g  l i f e  c y c l e ' c o s t s
t h a n  w e  do! 



A t  a g o v e r n m e n t / s o c i e t y  l e v e l  t h e y  appea r  t o  have t h e i r  
a c t  t o g e t h e r  much more t h a n  w e  do. I n  b o t h  newspaper 
s t o r i e s  and i n  t h e i r  p r o d u c t s  t h e y  seem t o  have  c l e a r ,  
c r i s p  r a n k i n g  of  g o a l s  and p r i o r i t i e s .  For s t a r t e r s ,  
t h e y  know t h e m ,  whereas  n e a r l y  a l l  our  i s s u e s  t h a t  s t a r t  
o u t  s i m p l e  become e n t a n g l e d  a s  everyone  ( a  new s e t  o f  
r e f e r e e s )  en t e r  t h e  f r a y  (e .g .  human r i g h t s  v s  e q u a l  
r i g h t s ,  f u l l  employment v s  i n f l a t i o n ,  b a l a n c e  o f  
payments ,  env i ronmen t  v s  r e g i o n  v s  c o u n t r y ,  c a p i t a l  v s  
l a b o r ,  consumer p r o t e c t i o n  v s  b u s i n e s s  p r o t e c t i o n )  , b u t  
worse  t h a n  a muddy s e t  o f  d e s i g n  c r i t e r i a  is a muddy s e t  
o f  d e c i s i o n  makers  and a n  u n c l e a r  d e c i s i o n  p r o c e s s .  

Because o f  t h e  need t o  e x p o r t ,  t h e r e ' s  v e r y  good s u p p o r t  
f o r  e n g i n e e r i n g  and many go  i n t o  i t .  There  a r e  
c o m p a r a t i v e l y  f e w  lawyers, ( f a c t o r  o f  2 p e r  p e r s o n ) ,  s o  
t h e  emphasis  i s  on p h y s i c a l  o u t p u t  r a t h e r  t h a n  paper  and 
i n t e r g r o u p  c o n t r a c t s  and b i c k e r i n g  among s e m a n t i c  
a c c o u n t a n t s .  

20. 	 INVESTMENT 

A s  a s i m p l e  e x p l a n a t i o n ,  more money is  a v a i l a b l e  f o r  
i nves tmen t  because  of  lower t a x e s .  T h i s  c l e a r l y  a f f e c t s  
t h e i r  a b i l i t y  t o  i n v e s t  i n  i n d u s t r y .  T h e y ' r e  supposed 
t o  be  w i l l i n g  t o  p o l l u t e  f o r  p r o f i t  ....I d i d n ' t  o b s e r v e  
t h i s .  (Maybe t h e y  o n l y  k i l l  whales  o u t s i d e  o f  J a p a n  and 
p o l l u t e  o t h e r  e n v i r o n m e n t s ) .  T h e i r  envi ronment  is f i n  -
t hough  h i g h  d e n s i t y .  On t h e  o t h e r  hand, t a x e s  c a n  be  
low because :  

L 1 .  T h e i r  Government s p e n d i n g  f o r  m i l i t a r y  is f a r  less.  
( N e a r l y  n o n - e x i s t e n t ) .  Althouqh t h e r e  is some f a l l  o u t  
o f  o u r - m i l i t a r y  s p e n d i n g  f o r  computers  and r e l a t e d  
r e s e a r c h ,  i t ' s  s m a l l  compared t o  what i t  c o u l d  be i f  
t h e r e  were more d i r e c t e d  g o a l s  such  a s  t h e  J a p a n e s e  
e x p o r t  g o a l s .  I t ' s  n o t  clear what t h e s e  g o a l s  shou ld  
be-

22. 	 The J a p a n e s e  d o n ' t  have  t h e  was te  f e d e r a l  r e s e a r c h  
e x p e n d i t u r e s  such  a s  NASA and t h e  Energy Department .  
(Here a g a i n ,  t h e y  c a n  r e l y  on  u s  i f  t h e r e ' s  a n y  o u t p u t ) .  
These  a r e  b i g  e x p e n s e s  and c o n t r i b u t e  l i t t l e .  The 
Energy  Resea rch  seems t o  s t i l l  be t h e  o l d  Atomic Energy 
Commission, b u t  d r e s s e d  i n  new c l o t h e s .  The l a b s  do 
a b o u t  t h e  same work, w i t h  e s s e n t i a l l y  no o u t p u t .  ( A t
l e a s t  a t  t h e  AEC,  t h e i r  g o a l s  were c l e a r e r  and w e  had a 
c o n s i s t e n t  f l o w  o f  b i g  computer bangs.  . . . p l u s  a c o n s t a n t  
m a r k e t  t h a t ' s  m o t i v a t e d  t o  p r o v i d e  computers )  . Here, 
t h e  J a p a n e s e  d o  some n i c e  work i n  r e g a r d  t o  fund ing  and 
managing r e s e a r c h  f low.  T h e i r  l a b s  buy v e r s u s  d e v e l o p  
i n  a vacuum w i t h  no way t o  g e t  t h e  f low.  



MITI and o t h e r  l a b s  fund o t h e r  l a b o r a t o r i e s  and 
c o r p o r a t i o n s  t o  c a r r y  o u t  r e s e a r c h  t h a t ' s  o r i e n t e d  t o  
g e t t i n g  e x p e r i e n c e  t h a t  w i l l  a s s i s t  p r o d u c t s .  T h i s  n o t  
o n l y  p r o v i d e s  a s y s t e m  o f  c h e c k s  and b a l a n c e s ,  b u t  
p r o v i d e s  a n  i n c e n t i v e .  T h i s  minimizes  what I c a l l  t h e  
" d u s t y - l a b  syndrome" . Many o f  o u r  government  and 
f e d e r a l l y  funded l a b s  were i n i t i a l l y  s e t  up f o r  a 
m i s s i o n ,  and once  t h e  m i s s i o n . h a s  been  comple ted ,  t h e  
l a b  c o n t i n u e s  t o  e x i s t .  S i n c e  t h e r e ' s  no r e a l  need o r  
m i s s i o n  o r  r ev iew,  n e g l i g i b l e  new work is o u t p u t .
( R e c a l l  v i s i t i n g  l a b s  i n  which t h e  d u s t  is blown o f f  t h e  
equipment  f o r  v i s i t o r s  and t h e  same demo i s  run  y e a r  
a f t e r  y e a r ,  t h e  same e q u a t i o n s  a r e  on  t h e  boa rd ,  w i t h  
t h e  same u s u a l l y  vague ,  u n a t t a i n a b l e ,  immeasurable g o a l  
f o r  t h e  r e s e a r c h ) .  A b u y e r - s e l l e r  r e l a t i o n s h i p  c a n  h e l p  
c h e c k  t h i s  t o  some e x t e n t .  Also t h i s  b r i n g s  t h e  g r o u p s  
t o g e t h e r  and t e c h n o l o g y  t r a n s f e r  is more l i k e l y  t o  t a k e  
p l a c e .  

For  example,  N B S  i s  s e t t i n g  up a l a b  t o  d o  s t a n d a r d s  
r e s e a r c h  and i n d u s t r y  is f ree  t o  c o n t r i b u t e  i n t e r n s  t o  
them - t h i s  i s  r i d i c u l o u s !  A more f r u i t f u l  way t o  b r i n g  
a b o u t  t h e  s t a n d a r d s  i s  t o  s u b c o n t r a c t  s e v e r a l  a p p r o a c h e s  
and have  i n d u s t r y  d e v e l o p  and r e p o r t  on  them w i t h  NBS. 
I n  t h i s  way t h e  s t a f f  i s  minimized a t  NBS which w i l l  be 
o b s o l e t e  and i m p o s s i b l e  t o  a c q u i r e )  b u t  t h e y  w i l l  g e t  
more q u a l i t y  th rough  t h e i r  buye r  r o l e .  Foremost ,  t h e r e ' s  
a r e a s o n  t o  i n t e r a c t .  

T h e r e ' s  a good u n d e r s t a n d i n g  abou t  t h e  r e s e a r c h  f l o w  
mechanism. They u s e  a l l  s o r t s  o f  t e c h n i q u e s .
O r g a n i s a t i o n ,  p e o p l e - r o t a t i o n ,  hav ing  many v i s i t o r s  t o  
t h e  U.S. Labs,  b u y e r - s e l l e r ,  s p a c e ,  e t c .  b u t  t h e y  do 
have  t h e  c o n c e r n  b e c a u s e  o f  t h e  l i m i t e d  number o f  
peop le .  We seem t o  have  t o o  many d o i n g  t o o  l i t t l e  w i t h  
no  conce rn  f o r  o u t p u t .  

24.  	 O v e r a l l ,  MITI a p p e a r s  t o  be v e r y  s t r o n g  and competent!  
The g o a l  of  M I T I / i n d u s t r y  i s  a s t r o n g  i n d u s t r y !  t h i s  i s  
i n  c o n t r a s t  t o  o u r  Department  o f  C o m m e r c e  which  a p p e a r s
t o  have t h e  s t a n d a r d  9-5 b u r e a u c r a t  who a r e  i n  i t  f o r  
e i t h e r  s e c u r i t y  o r  power - b u t  w i t h  no r e a l  way t o  make 
a n y t h i n g  happen. Nor i s  t h e r e  any measure.  I d o n ' t  
know w h a t ' s  m i s s i n g  t h a t  t h e y  have  ( j u s t  q u a l i t y  p e o p l e  
- a s  Reishauer  s u g g e s t s ,  t h e  r i g h t  l o n g e v i t y ,  power, 
p r o c e s s ,  maybe t h e y  segment  r e s p o n s i b i l i t y  and measure 
r e s u l t s  w i t h  reward based  on per formance  (e .g .  winning 
i n  a t r a d e  a r e a ) ) .  I n  a few samples ,  I b e l i e v e  i t ' s  
s i m p l e  p e o p l e  q u a l i t y ,  and t h e  r i g h t  p r o c e s s  e n a b l i n g  
them t o  accompl i sh  someth ing .  Being r e s p o n s i b l e  may b e  
t h e  key v a r i a b l e .  Here, t h i s  s u g g e s t s  w e  c o u l d  p r o b a b l y  
e l i m i n a t e  t h e  Dept.  o f  Commerce and have  no r e a l  change  
e x c e p t  more o u t p u t .  
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26. 

Whi le  t h e r e  d o e s n ' t  a p p e a r  t o  be  J a p a n  I n c ,  t h e r e  is 
c l e a r  c o l l u s i o n  ( p l a n n i n g  e tc . )  among t h e  government ,  
and commpanies. They a c t u a l l y  p l a n  t o  win! T h i s  
i n c l u d e s  b a s i c  s t r a t e g y  s e t t i n g  among t h e  p l a y e r s  t o  
segment  and go a f t e r  v a r i o u s  m a r k e t s  (e .g .  
F u j i t s u / H i t a c h i  a r e  370 p lug  compa t ib l e )  . The companies 
c a n  t a l k  t o  o n e  a n o t h e r  and d o ,  b u t  c e r t a i n l y  compete 
i n t e n s i v e l y  w i t h ,  one  ano the r . .  

J a p a n  is q u i t e  a c l o s e d  s o c i e t y  and market .  As t h e  most 
power fu l ,  homogenous c u l t u r e  t he re  is a l o n g  h i s t o r y  o f  
t h i s .  A q u i c k  t r i p ,  a p a s s  t h r o u g h  R e i s c h a u e r ' s  book, 
t h e  J a p a n e s e  and a n  e x p l a n a t i o n  of  j u s t  a p a r t  o f  t h e  
t e a  ceremoy make t h i s  v i v i d !  Two y e a r s  i s  a f r e q u e n t l y
quo ted  number t o  b e g i n  t o  unde r s t and  t h i s .  

The l anguage  is a code  -t o  f u r t h e r  segment.  I t ' s  n o t  
c l e a r  how d i f f i c u l t  i t  i s  t o  l e a r n ,  b u t  i t ' s  p r o b a b l y
r e l a t i v e l y  u s e l e s s  w i t h o u t  t h e  s o c i e t a l  unde r s t and ing .  
W e  d o n ' t  t e a c h  J a p a n e s e  wide ly .  On t h e  o t h e r  hand t h e  
t e c h n i c a l l y  t r a i n e d  J a p a n e s e  have  maybe 6 y e a r s  o f  
E n g l i s h  i n  o r d e r  t o  r e a d  t h e  l i t e r a t u r e .  ( t h i s  is 
p r o b a b l y  a good r e a s o n  why w e  s h o u l d  u s e  OEM's t o  e n t e r  
t h e  end user commercial  marke t  v e r s u s  t r a n s l a t i n g  t h e  
many manuals .  On t h e  o t h e r  hand,  t h e  l a b ,  i n d u s t r i a l ,  
e d u c a t i o n a l  and e n g i n e e r i n g  marke t  may b e  open w i t h o u t  
e x t e n s i v e  m a i l  t r a n s l a t i o n .  

27. 

28. 

The t a r i f f s  s u p p o r t  t h e  e s t a b l i s h m e n t  of  any i n d u s t r i e s  
t h e y  t a r g e t .  Now t h e  computer  impor t  d u t y  h a s  been 
r educed ,  buF I d o u b t  i f  t h i s  m a t t e r s  much s i n c e  t h e i r  
i n d u s t r y  i s  s t r o n g  enough t o  w i t h s t a n d  impor ts !  

By t h e  s o c i e t y  and t h e  emphas is  on p e r s o n a l  
r e l a t i o n s h i p s  ( n o t  c l e a r  t h e y ' r e  a n y  more t h a n  French)  
i t ' s  h a r d  f o r  f o r e i g n e r s  t o  break  i n t o  o r  s e l l ,  

e f f e c t i v e l y  manage a J a p a n e s e  o f f i c e . )  "Doing b u s i n e s s "  
t o g e t h e r  a p p e a r s  t o  b e  done  o v e r  a l o n g  t i m e  p e r i o d  and 
is a l m o s t  r i t u a l i s t i c .  

e s p e c i a l l y  on a o n e  s h o t  b a s i s .  ( I t  r ema ins  t o  be  s e e n  
whether  a n - h e r  i c a n  manager s a y ,  c o u l d  s e t  up and 
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There  is a n  amalgamation o f  t h e  Japanese  w i t h i n  an 
i n d u s t r y  which c r e a t e s  someth ing  t h a t ' s  o f t e n  r e f e r r e d  
t o  a s  J a p a n  I n c .  (I  t h i n k  t h e  J a p a n  Club is  a b e t t e r  
name, because  t h e r e ' s  a t  l e a s t  a show o f  c o m p e t i t i v e n e s s  
a t  t h e  marke t  l e v e l ) .  Not o n l y  i s  MITI s u p p o r t a t i v e ,
t h e y  a l s o  a p p e a r  t o  d i c t a t e .  What 's  worse is t h e y  
i n t e r a c t  w i t h  i n d u s t r y  i n  what a p p e a r s  t o  b e  a h e l p i n g  
way a s  descr ibed above. Fo r ' example ,  DEC p r o d u c t s  were 
i n  t h e  Computer Eng inee r ing /Sc ience  Depts .  when t h e  11 
f i r s t  came o u t ,  b u t  w i t h  a J a p a n e s e  m i n i  i n d u s t r y  w e  
r e a l l y  d o n ' t  s e l l  t h e r e .  I ' m  s u r e  i t ' s  because  o f  t h e i r  
r e c o g n i t i o n  o f  t h i s  marke t  ( a l s o  t h e y  d i s c o u n t  h e a v i l y  
i n  t h e  u n i v e r s i t i e s  and c o n s i d e r  i t  a p r e s t i g e
s a l e )  ...t h e r e  may even  be some s p e c i a l  t a x  i n c e n t i v e .  
T h e r e  is i n c r e d i b l e  pressure t o  buy J a p a n e s e  p r o d u c t s !  

30. 

The h i g h  c o s t  of l a b o r ,  l i m i t e d  p o p u l a t i o n  and f u l l  
employment coup led  w i t h  f e w  n a t u r a l  r e s o u r c e s ,  c r e a t e s  
some i n t e r e s t i n g  by-products .  

The pressure t o  work is f e d  back ,  c r e a t i n g  more work and 
o u t p u t ,  s i n c e  everyone  is working.  

31. 

3'2. 

I n v e n t i o n s  is t o  l a b o r  s a v i n g  d e v i c e s .  I saw c o u n t l e s s  
g a d g e t s  o f  t h i s  form. A l l  t h e  p r i n t e r s  a t  computa t ion  
c e n t e r s  had pape r  c u t t e r s  on  them w i t h  conveyors  t o  
b r i n g  o u t p u t  back t o  a s i n g l e  s t a t i o n .  T h e r e  a r e  N O  
computer o p e r a t o r s ,  t a p e  moun te r s ,  e tc .  runn ing  around! 

r h e r e ' s  r e a l  concern  f o r  s a v i n g  of  p h y s i c a l  r e s o u r c e s  
:oo.- A t  t h e  computa t ion  c e n t r e ,  p r i n t o u t  i s n ' t  
i u t o m a t i c ;  i t ' s  queued and m u s t  b e  r e q u e s t e d  by badge 
r e a d e r ,  ( a l s o ,  l i g h t s  - a lways  f l o u r e s c e n t  due t o  
2 f f i c i e n c y  - a r e  o f f  i n  t h e  computer room - t h e  c o n s o l e  
is e x t e r n a l  w i t h  o n l y  o n e  o r  two o p e r a t o r s ! ) .  Of c o u r s e  
;mal l  c a r s ,  t a x i s ,  a good t r a in / subway  a r e  o t h e r  
i n d i c a t o r s ,  The c a r s  have  b e l l s  t h a t  r i n g  when t h e  c a r  
is g o i n g  ove r  100kmh! 
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33.  T h e r e ' s  measurement of  and p r e s s u r e  f o r  e f f i c i e n c y  
( i . e .  work out /work i n  is h i g h ) .  I n  a t a x i ,  t h e r e ' s  a n  
a u t o m a t i c  back d o o r  opene r  so t h a t  t h e  d r i v e r  can  
load /un load  f a s t e r .  O f  c o u r s e ,  t h e  f a c t o r i e s  g r a p h  
e v e r y t h i n g .  I t  f e e l s  l i k e  t h e  n o t i o n  o f  e f f i c i e n c y  i s  
t a u g h t  t o  a l l .  

34. E v e r y t h i n g  r u n s  on t i m e  and a t  f u l l  capac i ty . '  ( T r a i n s ,  
p l a n e s ,  a s u p p l y  o f  t a x i s ,  b u s e s  and e s p e c i a l l y  
m e e t i n g s ,  t o u r s ,  e t c . ) .  T h i s  i s  i n  c o n t r a s t  t o  t h e  
h a b i t s  we 've g o t t e n  i n t o  on s c h e d u l i n g  and pe r fo rming  . a t  
meet ings! .  A l s o ,  Yu Hata d i d  a n  e x c e l l e n t  j o b  o f  
s c h e d u l i n g  c u s t o m e r s ,  m a n u f a c t u r e r s  and s i g h t s e e i n g .  I 
accompl i shed  r o u g h l y  twice a s  much p e r  d a y  a s  i n  a n o t h e r  
w e s t e r n  c o u n t r y .  



T h e r e ' s  o r d e r l y  queueinq  a t  e a c h  s e r v e r .  The Japanese  
a p p e a r  t o  be  t h e  w o r l d ' s  b e s t  s e l f - q u e u e r s .  T h e r e ' s  
p r o b a b l y  some p r o t o c o l  f o r  r e s o l v i n g  r a c e s  when two 
p e r s o n s  a r r i v e  t o  t h e  queue  a t  t h e  same t i m e .  

3 6 .  	 T h e r e  is a r a n g e  o f  b a s i c a l l y  human/personal  concern .  
While t h e  subways and t r a i n s  j o s t l e  peop le  p r e t t y  b a d l y  
( a t  h i g h  d e n s i t y ) ,  and t h e r e ' s  n o t  segmented smoker 
a r e a s  ( and  many smoke),  t h e r e ' s  g r e a t  conce rn  f o r  t h e  
feeling/privacy/treatment of  i n d i v i d u a l s .  Pe rhaps  I had 
s p e c i a l  t r e a t m e n t ,  b u t  on a r r i v a l / d e p a r t u r e  a t  e v e r y  
o r g a n i z a t i o n ,  w e  were g i v e n  h o t  c l o t h s  f o r  r e f r e s h i n g  
( i t  was h o t  and humid - b u t  t a x i s  and a l l  b u i l d i n g s  had 
A / C ) ,  and e i t h e r  t e a  ( o c c a s i o n a l l y  c o f f e e  - t o  be r e a l l y
c o n s i d e r a t e  o f  a Wes te rne r )  o r  c o l d  j u i ce .  The h o t e l s  
though i n c r e d i b l y  e x p e n s i v e  were t h e  b e s t  I ' d  e v e r  
s t a y e d  a t  i n  terms of  q u i e t n e s s ,  s e r v i c e  and g e n e r a l  
t r e a t m e n t .  T h i s  i n c l u d e d  a l a r g e ,  b u t  v e r y  w e l l  run 
c h a i n  h o t e l  i n  Tokyo. I n  Kyoto I s t a y e d  a t  a t i n y  (15 
room) o l d  s t y l e ,  o l d  Inn  and o n l y  o n c e  d i d  I e v e r  see 
a n y  o t h e r  g u e s t s  ( a t  t h e  f r o n t  d o o r ) ,  The g o a l  is t o  
make c e r t a i n  t h a t  g u e s t s  a r e  t o t a l l y  a l o n e ,  w i t h  
i n c r e d i b l e  a t t e n t i o n  t o  s i m p l i c i t y ,  d e s i g n  and d e t a i l  
(e .g .  t h e r e  was a c l o t h  c o v e r  ove r  t h e  t e l e p h o n e  because  
i t  d i d n ' t  f i t  t h e  room d e c o r ) .  

O f  course ,  t h e  food is t h e  u l t i m a t e  i n  p e r s o n a l  
concern .  Food s e r v e d  i n  7 ,  9 o r  11 c o u r s e s  v a r i e d  from 
raw f i s h  t o  p i c k l e d  v e g e t a b l e s  (e .g .  p o t a t o e s )  and 
f l o w e r s  ( l o t u s  blossoms) w i t h  l o t s  o f  seaweed and f i s h  
and  f i s h  e g g s .  There  a r e  w e s t e r n - o r i e n t e d  food l i k e  
tempura ( d e e p  f r i e d ) ,  h i b a c h i  g r i l l e d  meat  and f i s h  and 
t e r y a k i .  a t  t h e  f i r s t  o f  t h e  week  w e  had 
w e s t e r n / c o n  t inen  t a  l / un  i v e r  s a  1-sty l e  food b e c a u s e  o u r  
h o s t s  were concerned  and t h e n  w e  asked  t o  have  o n l y  
J a p a n e s e  food .  W e  a t e  n e a r l y  e v e r y t h i n g  ( t h e r e ' s  one 
k i n d  of  seaweed I found u n p a l a t a b l e ) .  Of t h e  sandwiches  
w e  had,  t h e  b read  c rus t s  were removed. There was much 
c o n c e r n  t h a t  t h e  c o l o r s  o f  t h e  food matched - t h e  
p h y s i c a l  l o o k s  were i m p o r t a n t .  

The re  a r e  J a p a n e s e  b a t h s ,  and t h e s e  a r e  g r e a t  too!  

37. 	 P r o d u c t s  a r e  des igned  f o r  peop le  w i t h  a t t e n t i o n  t o  
d e t a i l ,  The s t y l i n g  happens  t o  b e  a l s o  a t t r a c t i v e  t o  
o t h e r s ,  b u t  t h e i r  t e c h n i c a l ,  g a d g e t - o r i e n t a t i o n  r e a l l y  
b i a s s e s  them t o  d e s i g n i n g  t e c h n i c a l  l o o k i n g ,  
knob- in t ens ive  p r o d u c t s  ( h i - f i ,  complex w a t c h e s ,  
cameras ,  e t c . ) ,  I t ' s  p r o b a b l y  i m p o s s i b l e  t o  have  them 
d e s i g n  a p r o d u c t  l i k e  t h e  P o l a r o i d  o n e - s t e p  .camera. 
( E m o t i o n a l l y ,  I d o u b t  i f  t h e  d e s i g n e r s  c a n  d o  i t  based 
on t h e  p i c t u r e  q u a l i t y . )  Co lo r  m o n i t o r s  were used t o  
c o n t r o l  t h e  l a r g e r  machines .  



C o n t r a r y  t o  e x p e c t a t i o n s  t h e y  a r e  working t h e  
envi ronment  i s s u e .  The re  wer U . S .  env i ronmen ta l  peop le  
t h e r e  a t  a c o n f e r e n c e  and t h e  J a p a n e s e  were p o l i t e l y  
i g n o r i n g  them.. .and t a k i n g  t h e i r  c o n f e r e n c e  r e g i s t r a t i o n  
f e e s .  N e a r l y  a l l  c a b s  a r e  LP gas!  Although t h e y ' r e  
p h y s i c a l  comfor t  o r i e n t e d ,  t h e y  do  work t h e  r e s o u r c e s  
t o o . 

39 .  	 They seem t o  d o  "bottom-up" ' p r o d u c t  d e s i g n  v e r s u s  
" t o p d o w n "  market  p l a n n i n g  a s  t y p i f i e d  by t h e  e x p e n s i v e ,  
heavy ,  multi-volume m a r k e t  s u r v e y s .  t h e s e  u s u a l l y  
r e p o r t  h i s t o r y  a n  e x t r a p o l a t e  i t  i n  a s e l f - p e r p e t u a t i n g
f a s h i o n .  Using t h i s  a p p r o a c h ,  w e  c o n t i n u e  t o  b u i l d  
heavy ,  gas-consuming c a r s  because  t h e  marke t  h a s  
h i s t o r i c a l l y  bought  them ( g i v e n  few a l t e r n a t i v e s ) .  They 
l o o k  a t  t h e  n e e d s ,  and t a k e  e x i s t i n g  i d e a s  ( d e s i g n s )  and 
improve them. 

EPILOGU E 	 4 
+O,&-%",&-r f l  dr f l  d 

On a r r i v i n g  a t  Sydney, I was s t r u c k  w i t h  t h e  c o n t r a s t  t o  d e n s e ,  
i n t e n s e ,  humid and h u r r i e d  Tokyo. I was e c s t a t i c  t o  g e t  back 
( a f t e r  2 0  y e a r s )  t o  a l i f e  s t y l e ,  p e o p l e  and p l a c e  I r e a l l y  l i k e :  

Sydney ' s  b e a c h e s  a r e  t h e  w o r l d ' s  f i n e s t ;  t h e  w e a t h e r ' s  g r e a t ;  
p e o p l e  spend l o t s  o f  t i m e  o u t  o f  d o o r s  w i t h  s p o r t s ,  s t r o l l i n g  and 
s i m p l e  g a r d e n i n g  ( v e r s u s  t h e  s u b t l e  and  v e r y  complex J a p a n e s e  
q a r d e n s ) ;  work s t a r t s  l a t e ,  r u n s  s l o w e r  and ends  promptly;  and 
:he food  (universal/continental/western), beer and wine a r e  
d r a s t i c a l l y  improved having  moved away from t h e  e a r l y  E n g l i s h  
i n f l u e n c e .  I look  forward  t o  a l a s t  weekend s t r o l l .  I'll 
e n q u i r e  a b o u t  t h e  b e s t  r e e f  f o r  SCUBA d i v i n g  (on  a n o t h e r  t r i p ) .  

Thinking  a b o u t  a l l  t h o s e  J a p a n e s e  competing w i t h  t h e  Arabs t o  buy 
American and A u s t r a l i a n  mines ,  p r o p e r t y  and f a c t o r i e s  is 
c e r t a i n l y  most  remote i n  my mind and smacks o f  work. 

B e s i d e s ,  d o e s  i t  m a t t e r  who owns u s ?  W i l l  t h e y  i n t e r f e r e  w i t h  
o u r  way o f  l i f e ?  Maybe w e ' l l  change  them and make them l a w y e r s  
r a the r  t h a a n  m a n u f a c t u r e r s .  I f  enough o f  them come t o  l i v e  
a b r o a d  v e r y  l o n g  w e ' l l  be back e x p o r t i n g .  
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 desirableJ Japanem!med lou=&hmlogy textile and autollobile fhotoriem 

are bel- located in the U.S. 

STRATEGY, TACTICS, AND CWPETITION 

Japsnene indwtry and government operate as a team,reiaforoiag strategy and
. A brJkrJ'i#3 

taotlas u4bh approprislte level8 of caapetltlon. CUnlike many oarpanlea and 

aomtriea that have t r l d  and iblled, they
+-Aa d  a+CLsuooessfully~builwa ralnfraw oaputer induntry. Ths reoentlf llnaounoed 

Fujitsu WOO ooaputer appears to tm the higheat pBrfomanae, moat rel iable ,  

p l ~ o a p a t l b l a360/370 yet announoed. The technology, originally frm the 

Corporation, was and put Anto manufacturing within~ p ~ w d  s ix  

years3 
porn,  h e l p  to e g l ~ l t sstratqgIe8 within industry groupe aresting 

It Al
mething that* is

d?Z?P?J 
referred to 88 Japan Inc. 6F =ample, HITI 

l d s n t i f l s d ~ a n d  sncouragd early import of D l g l t a l  Equiprent Corporation 

omgutera in order to b a l d  their own industry. h e  of DEC's important 

intsraative data bane nyitm8, MUMPS, uaa bought for six applioations. 

Then HIT1 funded the developrrsnt of MMPS on a Japanese Mni In rld=1978, 




Japanese ompetition, is a lso  mdsr the g m  *om U . S .  government agenolea. 

Together they are l i k e l y  t o  destmy thf8 resouroe, leaving it 88 a 

dletrlbutorahlp for Japanese produots. * *a 

13 

The U.S. Department of Cmmeroe, in ont trait, han neither a plan n the 

pernonnsl to help maintain U.S. daalnance in high=keahnology s l d s  -
important to the f'uture of the oountry's eoonmy. The 

by Juanita Krepa only tmphaaisea the laak of under8 

-use trade t o  introdwe teohnology h their 800 

def lc l ta  cannot be turned 

understan* 



__ 

,-.. ---- ,.-- - _.,.,_,._, .
ghenmena generally unknotm in large U. S, corporation8 & k t y  crontrol is 

ooneerned. Such part lo lpat lve  managwmt 9 

, provides a b y  t o  the devotion to the wkplaoe and &m# of Value 

aablevd through work. mv,the lnoapstent workers 
3 

beaome the care of the organimtion rather than w d a  of the ntata. 

the imporhoe ~f W k  I n t o  the fabric of society. 

B the U.S., the freedm of tba Individual haa superssdd work aa a goal.I 

The mployee is fP8e to OoIe #md go, and as a result c#paniss Wfaen very 
_ - . - -- -

little as ths tenure I 8  not asmmd b last long. A rsoent Intel ad 

olaimsd that 1 ~ )lntervlswa -re required at all. Quality oontrol lr  often --- _ _  . .. I - ._ ------
centralized and the organization OX work often does not lead t o  

self-esteem. Turn-over and unemployrent are high with h v o l s  ofr 

conamption also ~ i r i q gm that rima Japanem observers have c o n d u d d  that 

the Japanese live t o  work and the Amrriaans need to work to l i v e .3 

' 'phs Japnnene gwerment bas besa able to nurture both large and e 2 

CAP notompanlea all8 the 0,s. government agencies alienate the large and m&t. 
c 

support the -1. Half the work In Japan I 8  done in -1 s u b a n s ~ b l y  



** Tables needed comparing U.S. and Japaneae distribution of comp~lnlesby 

numbera. of workers and manufaoturing output in the two aountriis (oan't 

make the atatement, "I believe their m u f a a t w i n g  output I n  at leaat equal 

ta the U.3." These tables thm muld provide the data for the wrap up 

paragraphs in this seation.** 

** auggeat that A chronology of Systeslatio Donination ia placed here vlth 

appropriate caaaaenta. 

@ 	a d  iplproveaent. In waluatim produet and process are merged in a long 

tern view of acbieviag lrarbst doriaation. They orlent the prooesses 

All the Japanese c a ~ p u t e r  manufaotuers have acquired the- tsobnolcrgy 

Mtaubishi (Xerox) and O H  (with Univcao Joint venture); Yokogawa (EP); and 



in terata of quality, performance and manufactwsrbillty. 

market. At the beginning of 1978, both lladahl and Fujitsu annomad their 

PFperiphsralsf ieet  and aanufmturlng equiposn U O U n t e ~ a r t S  

invented in the U.S. These 

l o o k - a l f h  ooples to radio baa& 011 key inventioadl in Japan. 

In general, the Japaneae mke only produuts that m be legally =ported to 



that m s  meohanloally identical to the IBH 3340. Rm -paring tplo 

drives, one might conalude that they were made fran the m e  drawings.  

LOW-TERM QnALITY AHD V U U E  

U.S. 	 oontinues to build heavy, gaa-oonsming oara, becauae the 
4 

managers uan a h o w  that 	 p the p a t .  The Jams* bavs
rd +g h-&*	l o o k d  at needs, ard,(appropriately adapted existing Ideas. Ugh-level 

corporate marketing does not design the poduots; engiassrs de8fgn 

aooordlqg to needs frap a bottoPcup rpprmoh. 

mmputer manufacturing and after parr of investment have established 

succeasful products. Their long-range thinking frm the outaet allowed 

them to invest in long hat ing  quality. 

Japanese oapaniea foous abl huhly mphistioatedI quality produota rather 

than ultra-high volume, low-quality throw-away nerohandise . The 
w-''Cc.7

differenass are ahafaoterizsd b y r k k o  mmw Tlmsx watahss and J)Hinolt 
g d 


wmw Kodak or Polaroid gaaemm. +akyllng is often b o b n l o a l  and 
a 4  




3 

I I  

1.4 

0 


lap088ible for them to design a produat like the Polaroid One-Step CeuPera,) 

Conasrn 


products 

out with Petroit'a yearly new model mmept3 ia n o w  getting very high 

ratings for durability. Amounting models on caapany wide basas Isad t o  

mphaslzlng produotion of goods u5th long llfe w that the wrker, I&AO is 

to adapt It b the mal or ahanging market and f inal ly  to eliainate I tA 
&en It Is 130 longer effeatlvs .  

-In
 -,oontraat, there la very l i t t l e  flow of 
*r O d n  

Ideas !'Par our public laboratories Into W.industry. The unlvsrmlty 

labo~ate~issuhiah have or are receiving significantP Advanued Rewarch 
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Projects Agenay (ARPA) fmdiqg for Caputer -,Saience 

I - 
 have po-' poctorsl Japanese visitors. These laboratories inolude 8tanford, 

H I T ,  Carnegle-Hellon, of Illlnol& Tlw university and 

lnduatrial laboratorisa of Japan are headed and staffed by reseamhers 

Of the largf-ompanis8 with peaearoh laboratorle mphasla i a  
'In &ch 04 on advancad developoent the a& i 8  a breadboard of a potential 

product. Ihe quality of t h e y  laboratories sssred mbstantlallp ahead of 
b d r e *  W 3 #I bb

omparable U.S. o c r a p m i e s , ~  title r e n e e  JT ea- t b  oorpomte
n irr 

conacisnoe,k$*v#k*\%e new developrent. A1thowh oorporate 

reaearuh laboratuyiua were signlfioant in the dsvelommt of tslevision 

and nmber. the U.S. TV Industry haa disappsarsd. 
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-

g@se&rch, a y  should they bother? TMS oopm about baause of their need fo 
9rr manufaat* ,nwJ products and their t o t a l  dependen- on the axport 

of mufaotured goods. Sfnoe our bas10 federal reasarch htndlng for 
+aaaputim ome8 through the WSF? ARPA, +d servioe8, tbs sapbaris I s  

-	on a c l m s  and maearoh. Their funding m e 8  through HITI and hrrol w f o w  

oorporations, ard benee tbs orientation is ~ l linternatiaDal trade. 

addition to the produot engineering proornn there is a 

unlveraltlea 1s stronger, there I s  mora eaphaaia in the ompanlea on 

Plarnufaoturing ~ o a e i s s s .h o p l a  are mtated among the varlow proaeaaea p\ 




order to galn the market. This praotloe, carried ta aertah atf-18, 

ua8 ruled to  be illegal f& U.S, mm Although the Japaneas 

that their praduata 

strong, 

dependency a3 a dis tr ibutor  m u  

be elaborated on the following mectlon. 

t u  are willing to 

aerloua manufacturer.7Uhereaa there is extrsre pcessure on our buain M 
i A&*+e 

for pcoiit mi return iapesbent, them factors a m  le%&m ~mpanew 

ooapaniea. Sony is only roderatsly plofltable, Rijitsu does relatively 

poor financially and I*d  bet IBC or Eltmhi omputer dlVi810n8 right wen 

lose money. For now,  they may still be *ioh I s  dearly mrc 

aaceptable than GE, Xerox and RCA aould aocspt. This maken the Japaneas 

doubly hard to beat, 

in volme.  They can 

temrsuard? 
I 



. d 

U -3 w mtohed the first f e w  industries of textilea and steel hame 

dominated by the  Japanese, ue unaympathetieallp stated that there 

industries wre tired, the workforus YBS lazy, and the managramt tms 

laoarpmtent a d  magrea81~eabout gettllrg oapital, Certainly3them e g  
special -fondness for the autmotive and jmtrolsp indqmtriss and 

these buyer9-- '3aistrlbutor ' lndludim tird old forrer manufaotwers, 

that w e  to blme, not the Japanese. our valwr are ta 
% 

S h o e  I t ' n  n6t ahar  to everyone what the l-m, stable situation han 

to be, l r t ' a  look at Cbe end point. A spat- of tbrw inhabit& mand8, 

a l l  of a i a h  have adequate food, water shsltsr an& land, point8 out the 

dll-: 

I 



I 

#2. aupplfes aanufactursd goods (is s u p p l i d  r a w  materials frm several 
4 

small Islands it om8, m d  Prom dfaoardsd goods of Island 31; and 

conames energy; 

Ofven that information is ganerslly treated a8 a waste commodity of zero 

value there is no &able state for the 8yatem ialanda 1 and 2 abaorb 

island 3. Or aotwersely u s h g  any monetary aystm, island 3.8 mer or 

will be out of balanoe with Is land 3,  unt i l  1 and 2 Island 3 .  

7-

to do to be auocssshll is to buy the right product for resale. 

electronias industry doesn't have to mrry asre the nonep -HI 

pay the Japanese and drabs. ch the othw h.nd dl aroup wbo aau only rm a 

diatrlbutor in probably falrly top heavy and oan madly be replaoed wg, by 
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The emenoe of distributorships is competely aounter t o  the prinolplen that 
-4 pU;w-+ ' 5  

mads AmsFlolrn lnduatry Init ial ly  great. h nimply with w work 
t -1  

orpltal ,  anyone (everyone) can do nothing and moored. 811 that's 

fPportant l a  to find U . . l s L h  supplier uholl l  put up the 

aapltal, design and manufacture prodlkcts m oan dfstrlbute. 
1 * 

now define thcn. 

w 
w - - a M a h a k 

m.The apiriLand capability t o  oatohPup and 
A 

ranufaoturr are gone. &elsty and the investmant atrurrtwr are a l l  aimed 



1 

recorder products all of a l o h  wre U.S. products and rJhich the first 
J tm L7)

Invention or key patents apply, the cause is hopeleser..a:L
Sh\\ 7 

Again, we can blame the the diatributorshfps 

f l had to1buy thex seta 7-A 


hv*-
t o  design and build a p e t i t f v e  produota * WI 

bi-lateral flow of p o M 3  In the case of Motorola, the div i s lon  

h?puPchaseCl-by Hetauahitanand included both raanufaoturlng and distribution.--.+ 
By 1976, the U.S. plant was reduced by 2 / 3 ,  but the d i s tr ibut ion  network 

was left I n t a c t .  

a versmennineerinn and 
I 


k r w . f i d - the Japanese -
2 

L. &yet have many buslneaa school 

a e t  enqinee!ing master's degrs 

' the Japanese better 
*MP'p,


engineer8 for the same eduaatloml -,-.t, but reinforces the notion 

that engineering l a  t k  route through to the maplagment Isdd& thut an 

HBA ia automatically needed If one la to aubrvise people. 
I 

he 



. .  
-. 

t. 
I & 

y-

A t  a povernmant/sooistv level thqfa pear t o  m e um muoh 

The Jap8nens pooeauea tbough more m p l e x  appear to be olsarer. There I s  

less goverment but It appeara to be rmponslble and amountable7 

mufaaturing irland with I#) other visible m n of support. 

inoreaaed mphasis k’legal training, o w  priorities aem to be an the 

manufacturing of paper, lntergmup wntmot8, biobring -ng 

a-th aaaomtanta. 

As a simple explanation, 1 



taxis a r e  used instead of gas or diesel .  Perhapa they only k i l l  *ales 

outside of Japan and pollute other enlvroaments. Their environment is Just 

f ine ,  though high dens i ty .  On the other hand taxes can be low becauseA% 

their priorities are clearer, more people work and they spend less on 

goverment and defense. 

4 near1p 
% 

UV jxistent nlthoUgh there I s  aolpe fall out of our m i l i t a r y  spending for 
c 

a better society, it seems to be mal1 and clearly a by-product. In the 

case of semiconductors, ccwputera and related research, the benefit  is 

small campared to what it could be compared to more directed goals such as 

the Japan& have with export damination. 

In a similar way the dapaneae spend significantly less per capita for 

health oare and medical research. They can aapitalise on our rP*-mwh 
i s

here, but since they have a longer lifespan, it# not clear &at 

expenditures we malCaa*-, In effect, the lack of spending in medicine goes 

t o  inveatmenta *fch result in f u l l ,  lifetime employment uhich is probably 

the best solution to personal health. 

J m e a e  don!t b v e  the DpB;89Ivp f' over-s x D u t u r e a  .-The2 

. &e again, in the rare event there are 

results, the Japanese will oapitalizs 011 our research for  manufacture and 

These areas gem to Rave b l g  expenam a& contribute l i t t l e  



because auah of the work ha8 a0 goal. lJllsA goalmi appear ta be Vague &R& 
r( * L s now that m e stopped providfng the mrrld with exo i t lng  spaoe 

shots aid telwlafon plotwe8 frm the m O & d f 

. National health research 18 also equally 

vague. This work only laoreases health care 008t8, by a &ole series of 

Japanese have a greater life erxpectancp with 

reasrroh area, robot8 are an Important oonpone*+- of m ufooturing
d d - 4 '  3 L  

d a i n a t i o n .  W i l t  much of the pioneering work ib U.S., the aontinusd mrk 
t 


to nrlas robotha praotloal tam plaoe fn J a m  dS 18 ths OppOSi- Of 
c 


say the Awtralian attitude *ere there ia inamaerlng mamploymmt and I 

belief that oarputern must be sllmlnated. Australia ia  now almost totally 

daelnated by Japanese products and the -1 Amtralian autmotive ludwtrp 



I 

l O O k f t 0 .  However, the Japanem rhetorio l a  only for our gullible 

-.  

the expeotation of 


a feu prototypes. 


products are resold in volue  to the U.St 


,fl 
There has UVI- u l l l  them b,my aeriow trading of Il.eFlCan produotr 

@!&%pen. The dl8trlbutor/tradlng nutwork entirely thwarts auoh an sffor@ 

The results are ole- and we must faoe 

v s r l f l d  by: read- any of the baolm or articles on Japan; trying to 

understami the caaplexlty, yet subtly of a fomal tea oermny; looking a t  

any induatry ranufaoturiag -ne; or just v b l t l n g  and observing.-3 
e i a  a code to further -. , It's not clear how difficult'C 

the language is t o  learn, but I t ' s  probably relatively useless without the 

sooietal understanding. Ue only teaoh Japanese minimally on the V e s t  Coast 

of the U.S. & the other band the teahnlcally trainsd Japanese b v e-
several yeara of English in order to read the literature. 

Even though there are major cultural differmcsa astong Japan*."so=* 

mailto:@!&%pen


3 
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among them than ul th  Western muntriea. This oloseneas is 08peOlallp 

advantageous in findim additional muroes of e a p l a l l y  low cost labor.7 


The -fa -t the eat- d they target. 

the easlputer import duty haa been reduced to be on a parity with the U.S., 
\-..e- -.-r- ._

' C  

but this matters little aince their lnduatry is strong mough to withstand 

lmport&As we've sten In other Industries, this i n  a cmgeonwfurther 
_1_, 

strFngthesthe Japiness manufaotursrs for enport oolppet1tion:-

cmpete h a token way w i t h  the f e w  hpbrts and thereby gain id- t o  

For exaaple, in the early mvent lea  the  Japanena encouraged U.S. 

~Z~PII~QBI~ over a long time period and I s  almosttogether appears to be h e  

ritualistlo. This oeann that i t ' a  esaentlally h p o s s i b l s  to have an 

oompanlsr, There in no trading exospt as joint ventweal A forelgn-owned 
T-. 

ompany with ?$ f the equity I n  lllqgal in Japan.-Y*-; 



-. 


. T~IS IS in 

ontrast t o  U. S. f a c l l l t l e a  , e s p e o i a l l y  the meetings scheduling and 

perfomaime. I acompllshed roughly twice an ruoh per day as in another 

-stern oountrp in terns of custmer and plant v ia i t s .  The cordial, forpal 

protoools help meeting8 prooead rapidly.  By operating fa a highly 

soheduled fashion mors work gets done and there is le88 anxiety as t o  

perfomance. 

That I s ,  the 

Work-ouWOlork-in ratio is high. In a taxi, therela can aut-tio baak door 

opener 80 that the driver can load/mloed faster. Of course, the faatorlea 

graph everything. It feels l i k e  the notion of effloienoy I 8  taught to all. 

pollution are 

h p o 8 8 i b h  ooncepts for Ameriaana to understand. Worm yet, h&viag only 

brief ly  lived in a constrained eaviroment awing plartlae, most of ua have 

no understanding of l i v i n g  with finite reaouroes. 

Given a notion of effloiency, &&e 1~ rw wlmern for of 

At the omputation oenter,  printout imtt autaatio;  I t ' s  

queued and m u s t  be requested by badge reader. t ights ,  always florescent 

due to effloierwy, are off whan not in we. Of O O U F ~  mall oari ,  taxis, a 

good traldaubmy are other indioators. The -8 have bells that rang *en 

the oar is goiw over 100 llrb! Hone of these exist in the U.S. 



There -re U.S. envlromental p o p l a  at  a aonference at the 8ame tlme I 

vfalted; the Japanem were pol i te ly  ignoring them while taking their 

basically boondoggle-oriented conferenom mglstrat lon+fees  paid by the U.S. 

govement researah establlalrpaent. 

-e fa a range of barically . The rsault I s  a 

longer life apan. While the subways and high denaity trains jostle p p l e  

pretty badly, and there's ZPD asgmented moker area8 (and m y Smoke), 

th8ret8 great 00n00rn for the fselingr, privacy and trslatmmt of 

indlviduala. Although I had apeoial treatamt on the visit, on mrival and 

departure at every organization, I m a  glvsll hot olotha and rsfPeshants of 

tea, juice or coffee to be really weaiderats to westerners. It pa8 hot 

aml hmid in July, but t a x i n  and a l l  buildiqgn had air-oondltioning. The 

hotels, though the moat exwmive, ware slao the best in terns o f  privaoy, 

food and 88IVim. This haluded EL large btd in TO- aad a 15 Old 

s ty l e ,  inn in ltyoto. The goal is prlvaop, and mbiame, with iaomdible 

attention to niapllolty,  desl&n and d e t a i l .  For ample, there ua8 a 010th 

Oovsr over the telephone beamme it didn't  flt the mom M o r .  

Of course, the foul is the ultbate in personal conoern. Food sen& hi 

many couraea varied fioa r a w  flnh to pioltled vegetables (a.g., potatoes) 

and nowera (lotus bloasaas) with lots of seamed, fish a d  fish eggs. 

Teapura, teryaki, and hibaahi grilled nuat and flab are wre easily 

digested by the wenternera. The brmd orusta were removal whml sandwiohea 

were served t o  ueaterner8, There WBI mwh oonaern that the oolorr of the 

food matohed; the physioal looks were Important, 



e -elv dw. In an indireat my, tbfr really helps #e 

manufaoturing of mall, preoiae goods (includim aamsras, ssmioonduetore, 

high-speed ooarputsrs and dirk aaaoriss. 

orderly -. at  The Japanese appear t o  be the 

mrrld'a best self-quewrs. There's prrbably sam protocol for remlving 

oonfllct when t w o  persona arrive to tbn quem at the sam t b s .  In 

general, a s y s t a  of this type has higher through-put. I a h 0  ampeat 

there is lower general host f l l ty  arlsirrg fras oaapeting for a finite 

remume. 

t o  - devioep. 1 oOllntle88 gadget8 Of this 

fom. Tbe printers at omputatIan centera had paper outters on them with 

aonveyorn to  brlw output baok to a alngle statfon. There are no omputer 

operators an8 people ta 8eme the uaeral This direct uae of faol l l t ies  not 

only costs h88, but povidss aignlfioantly higher througbplt. 



fm-iving at Sydney, I p a  strmk odth the mtrast to denae, intome, 

n u i d  aad hurried Tokyo. I wa8 sostlatie to get baok, after 20 yeam, to a 

l ife style, people and place I feel more comfortable with. 

lots of time out-of-doors d t h  aports, istrolling and aimple gardening 

vemma# $he aubtls and very canrplsx Japaneae gardens; work starts late, runs 

-- but they do mab the* bosses feel good; and t b  oontinental and western 

food, beer and wins drastloally improved hiving moved away from the early 

mgllah influenos.7 

Thinklag about the Japanese competing with the Arab8 to buy herlaan and ___--
Australian mlnea, property and faotories i- f r i n h t i n a u t  remote in my 

mind. k8lde8 ,  does I t  matter a0 omd us? U f l l  they interfere With o w  

wap of life? Mybe uetU c-e them and make t h m  lawyers rather than 

aanufaoturers. If mough of thea m e  to f ive  or vaaatlon with UB very 

long, wevll be baok manufacturlag and aportlng to thcm i f  anybody can 

learn the langmge. If thing8 don't go our #y, WI aan make I t  Illegal, 

set up an agenog, and then 8ue thea with o w  incredible bureaoraoy and 

legal teohnology. 
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O m  

b r t h  Sydney Travolodge 


5:25P?4 b a v e  Sydney UT 580 
 q
AwWt 6 - S-9 

6:05Al4 Ar~fvePapeete (yes, loaos dlnd arrive sa88 day) 


PA 818 


hmfoan 12 


J 



Tokyo 

1. 	Nat ionRI  Mu-eum and,  In -ame p a r k ,  K a l l e r y  of Horyu-31 t r e a - u w - .  Go 
v i a  -ubwny and i n - p e c t  wonderfu l  food - t o r e - around Oeno a t a t i o n .  

2 .  	H a t a k p y a m  Museum. Take nubway t o  D h i b u y a  S t a t j o n  m d  v l n l t ,  t h e  fQbulo11-
food -tq11- i n  t h e  p e - - a p w ~ y  en  r o u t e  t o  t r a i n  t o  mu-eum - t h e  be-t 
food -tall.- w e  -RW anywhere i n  J a p a n .  T r a i n  and t h e n  hu- t o  Mu-eum, t i n y
b u t  exqul - tp  mu-wm,  can have t e a  t h e r e .  T h e  mu-pum i - oppo-it,@ a 
famou- old ,c o u n t r y  r e - t a u r a n t  where i t  would be wonder fu l  t o  have l u n c h  
or d i n n e r  b e f o r e  r e t u r n i n g  t o  town.  

3 .  	$elk A r t  Mu-eum - ~ l - o- 1 i p h t l y  o u t  o f  town, b u t  t h e  fir-t and mo-t 
i m p o r t a n t  o f  i t - kind i n  J a p a n .  

4. 	 Daimaru.-Department 3 t o r e  - e s p e c i a l l y  t h e  t o p  floor f o r  c r a f t - ,  floor 
f o r  con-ipnment  a n t l q u e - ,  and food I n  ba-ement .  

5 .  	Wnlk a round G i n z a  a t  n i g h t .  T e n - I c h i  f o r  t empura .  ZacurR f o r  zhabu-  
s h a b u .  

6 .  	Day t r i p  t o  Kamakurn. E i t h e r  a r r a n g e  a t r i p  -0 t h a t  you can -ee 
e v p r y t h i n e ,  o r  eo on your  own and c o n t e n t  y o u r - e l f  w l t h  neelng what 
you can.  A t  t h e  1e.a-t ;  town o f  Kambra, Great Buddah, Muceum. 

I f  you t r a v e l  by t r e i n  t o  Kyoto and you l e ~ v eaf te r  1O:OO be - u r e  t o  p l v e  
y o u r - e l f  t l m e  t o  buy ek i -hen  ( b o x  l u n c h e - )  i n  t h e  ha-emmt of Dimaur w h i c h  
1- i n  t h e  t r a i n  - t a t i o n .  T r y  n o t  t o  buy ek l -ben  on t h e  t r a l n  and be - u r e  
n o t  t o  ea t  In t h e  d l n i n g  car. Eki-ben I-t h e  he-t p a r t  o f  A t r a i n  t r i p .  

Kyoto 

1. N a t i o n e l  Mu-eum and 9an jusangendo ( o p p o - l t e  one  a n o t h e r )  . Lunch a t  
W a r a j i y a ,  n e x t  -trest down ( o l d e - t  re mtaurnnt  I n  Kyoto, p r i x  ' i x e  
meal of  eel - f a n t a - t i c ,  $15 @ ) .  From t h e r e  walk t,o K a w a i  K a n j i r o ' -
Hou-e - one o f  t h e  mo-t i m p o r t a n t  2 0 t h  C e n t u r y  p a t t e r - and a c o l l e c t e r  
of f o l e  a r t ,  an amazing  hou-e.  

---I 	 -hould have bepun w l t h  i n - t r u c t l o n - t o  go m - t r a i g h t  t o  t h e  T o u r i - t  
I n f o r m a t i o n  C e n t e r  t o  f i n d  out i f  a n y  -peclal  e v e n t - w i l l  be on w h i l e  
you are I n  Kyoto, a r r a n g e  a day t r i p  t o  Nara And t o  I -e  ( u n l e - - yo11 
want t o  po on your  own), a r r a n g e  f o r  t i c k e t - t o  t h e a t r e ,  &et  map- e t c .  
Tnformat l  on c e n t e r  i- o p p o - i t e  R a i l r o a d  f i t a t i o n  which I s  e a - l l y  reached 
by bu- o r  tram from Tawaraya,  and f rom t h e r e  you can t a k e  a n o t h e r  tram 
t o  MIt-eum . 
ad% s-o t e l  a r r a n g e  p e r m i t -  t o  -ee %&-Y;ra I m p e r i a l  V i l l a  f o r  one morning  

* *  	 Have naku ln  f q r i a l  V i l l a  f o r  a n o t h e r ,  A l s o  p e r m l t  t o  M o m - Garden .  D o  
t h I - immwl ia t e ly  on a r r i v a l  -0 t h a t  you w i l l  have enough t i m e  f o r  t h e m  
t o  make e r rnngemen t - . 

3 /  	Walk from%awarRye down Pontocho d t r e e t ,  c r o - - r i v e r  t o  Gion and 
-n t iq i Ja  mea Rround ahinmonzen S t r e e t .  I n  t h i 8  aTea t h e r e  arc? many 
r e - t a u r a n t - ,  great. n o o d l e  and -hu-hi  -hop- on a h 1 jo-clor i ,  and two 
s u p u r b  tampurn p l n c e m ,  0-awa and Yotn ro .  A l - o  t h e  be-t f i - h  re- taurant  
i n  c i t y .  Hama-aku. 



4. 	Tnke tRxI  t o  Kigomlzu Temple,  v i - I t  t e m p l e  and t h e n  walk t o  Ya-akn 
s h r i n e  and MRrugamn S h r i n e  on t h e  wn lk lng  t o u r  rnnpped orlt by Tour i a t ,  
I n f o r m n t l o n  - p e t  a mapRt t h e  o f f l c c .  You w i l l  end  up n e a r  :Tthlnmo.r~n 
n p i l n .  Have l u n c h  nt Mra. Mnt-iiwe'- R e 1  K i t c h e n  one  dng . 

b u s  from %njra-kPl h m  S t a t i o n  ( w a l k i n 8  d i e t a n c e  f rom Tawaraya)  
5 a  t , I t ' - a l o n g  bu- trip (40mln- o r  -0) but w a -Tk3&lleojI t h e  mo-t 

b e a u t i f u l .  m d  impre--1ve t e m p l e  and ga rden- we - a w  and I-a b - o l u t e l y  
und i - cove red  - no h e r d - of t o u r i - t - .  Return bu- will d e p o - i t  you at  
Hanjo-Kelhan which  l a  n e a r  Dhlnmonzen aga in .  

6 .  	O t h e r  temple- y m  -hould -e+-& Klnkakl i j i  and ? h I t o k u J l  (-am+=on? of 
town) 3ee G i n k a k u - j l  and t h e n  walk ( o r  rent ,  R h i k e  p r e f e r f l b l y )  a l o n e  
t h e  canel ( f m t e a t l c  r e - l d e n t l a l  a w e )  t o  Elkan-do an? on t o  Nanzan-31. 
Nanzen-Ji  wa- t h e  l e a 4  i n p r e - - 1 v e  t o  u - ,  b u t  t h e  -econd h a l f  of t h e  
walk I-t h e  be-t .  From Nanzen-j l  ( e - p e c l a l l y  i f  you n k l p  i t )  take a 
t a x 1  t o  ah6rena1n ,  which  1s n e a r h y ,  If you can -till - t m d  up.  Ni jo  
C a - t l q  I-AI-C) n o t  t o  mi--. We d i d  n o t  l i k e  the Heian a h r l n e- o m t h i n e  

and be 8urm t o  Rvold,  a t  all c o - t ,  Kyoto Handlcrflf ' t  C e n t e r .  


# 

7 .  	Leet s a l d e  at  lea- t  one  d ~ yt o  -@e N a r R  ( T h e r e  1- a meat  o l d  ho te l  I f  
you want ta -tRy o v e r ) .  I t ' - o n l y  45 mln-.  by -ubiirban t r a i n .  Be  - u r e  
t b  -ee TodctFJi, Ka-uga a h r i n e ,  Museum, and TrC?a-iire HOU-e, and I f  you
have t i m e  H a r y u j i ,  whlch I-a 30 m i n ,  bun t r i p  f u r t h e r  o n .  

Jhops  I n  Kyoto 

J .  	Izuml ( t e l  531-4033) '9hinrnonzen S t r e s t  - t h i s  I-where w e  bounht  o u r  
-1pned hn-ke t .  Next d o o r  1- 8 MoreRn Dhop a p e c i a l i z i n q  I n  c h e - t - .  

M j t u r u  Akal ,  5hinmonzen - a n o t h e r  small "hop, ha- - t enc i l -

T. 	Nakan i -h i ,  Nawate-Furumonzen - t o y -

Guy Ni-h imura ,  Nawats-Furumonzen - t e x t i l e - ,  an t I .que  kimono 

Y ,  	 T - u r u k l  and  Kaji on Qhinmonzen arc? the moat p r e t i g i o u - -hcp-

Takeda Hien-hiyama V i l l a  - I-R r e - t a u r a n t  I n  t h e  h i l l -  whlch a1-a h a -
a n  m t l q u e  - h j p  - p e a l a l t z l n e  i n  c h e - t -  of e x c e l l e n t  q u a l i t y .  The  * t o r e  
I-open n t  n i E h t .  Ownded by Mr-. Emlko Takeda  and I wrote t o  buy nome-
t h i n g  and -add yoti might  be corning. 

O t h e r  R e - t a u r a n t -  

Mi-h imate l  f o r  O i l - y a k 1  - an o l d  b u t c h e r  -hop nea r  TawarRya in Rrcflde -
h e m t i f u l  Rtwm-pheTe And p o d  beef .  

The cove red  a r c a d e - around t h e  Tawarnya,  T e r a m a c h l ,  7anJo e t c .  have 
wondePful s u - h i  and n o o d l e  r e - t a u r a n t - nnd -hop- making - w e e t - o f  a l l  
k t n d - .  

D a l c h i  - a fnmou- t u r t l e  r e - t a u r a n t  w e  n e v e r  p o t  t o .  

at Hama-aku be nure  t o  o r d e r  e g g  p l a n t , m d  tried k a m i  ( f l a t  f l - h ) 


s X d r - *  Mat-umei- k i t c h e n  he m u r e  t o  o r d e r  eel omlet. 
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GORDON BELL'S ITINERARY IN JAPAN 


DATE 

MON 
JULY 17 

TUE 
JULY 18 

WED 
JULY 19 

THU 
JULY 20 

FRI  
JULY 21 

SAT 
JULY 22 

SUN 
JULY 23 

MON 
JULY 24 

TUE 
JULY 25 

MORNING 

10:00 
SEMINAR IN  DEC-J 

9: 30 

NEC FACTORY VISIT. 

(CONSUMERS PRODUCTS 
AND COMPUTERS) 

10: 00 
FUJITSU 
KAWASAKI FACTORY 

A, 

1o:oo % O  P
SPEECH I N  ELECTRO 
TECHNICAL LAB., 
DR. MOR1 

9: 30 

SONY Atsugi VTR 

FACTORY 


Sightseeing Kyoto: 

AFTERNOON STAY AT 

1+30 v - OKURA 
KEIO UNIVERSITY HOTEL

I ldeJb+%im-wa.  
I 

11 

15:OO
FU JITSU 

NUMAZU FACTORY 


15:00 

SEMINAR IN U. O F  
 11 

TOKYO COMPUTER 
CENTER VJp q .  
12:oo 
SONY HQ rAWARAYA 
15: 36 
Leaving for Kyoto by 

SHINKANSEN Hikari  115 


Imperial Household Agency, Shugakuin Detached Palace, 
11 

Arashiyama and N i j o - j o  Castle 

Sightseeing Nara: Todaiji Temple, 11 

Kasuga Taisha Shrine, .TosRcidaiji Tempte and 
Yakushiji Temple 

10:00 
Seminar in  University 
of Kyoto 

Vis i t  NEC KUMAMOTO LSI 
Factory . 

15:OO 
Seminar and discussion I t  

in University of Osaka 

Leaving for  Taipei at 16:50 via EG231 
( Osaka Airport) 

DIGITAL EQUIPMENT CORPORATION 



s 
Tuesday, July 18, 1978 4 

f
3 z 

2,
B 

OBJECTIVES: NEC FACTORY VISIT (CONSUMERS PRODUCTS AND COMPUTERS '1 

8:OO 


t 

9:oo 	 Pick you up at  Hotel Okura by Yu Hata 

P 

?9:30 	 Arr ive NEC Head Office 

Meet with Dr .  Ishii, Executive-Director, EDP Planning Dept., c 


p r, Minicomputer and- ' irector 
Ebgr .,Computer Division 

d 

10:30 Depart for  Fuchu Factory 

!11:oo 
i 11:30 Arr ive at Fuchu Factory 
4 .

i PR Movie 
!;12:oo 	 Lunch 
i 
I 
i 
I 

.f 

i13:OO1 

Factory tour I 

I 	
1I! 

i14:OO 
i 1General discussion I ENG 

i115:oo 	
LAB 

15:30 Depart for  Mizonokuchi Factory 

I 
! 

Arr ive at Mizonokuchi Factory 
16:oorS:Oo 
16:30 J Factory tour 

I?: 00 

i 
I 

Dinner by Dr .  Ishi i  

I 

j19:oo 
Accompanied by Hata. 

.-----_I 



Wednesday, July 19, 1978 

OBJECTIVES: FUJITSU KAWASAKI AND NUMAZU FACTORY VISIT 

ickoo 

' 1  

FUJITSU KAWASAKI FACTORY 
Mr. Sato, Manager, Circuitry Technology No.' 1 Dept. 

i 2:00 

I 3:00 

FUJITSU NUMAZU FACTORY 

177t00 


2 - 
. 1 z:oo 

t 

1 5:00 

Accompanied by Hata & Shimar 



Thursday, July 20, 1978 

OBJECTIVES: 	 To gi:ve a lecture and exchange information on the 
computer architecture research. 

8:00 
I '  * 

9:00 


t 

9:45 	 Arr ive at  Nishino's office 
Outline of the ETL and the PIPS project by Dr .  shino 

I 0:00 

-

9
1 Give a lecture on the mini-computer architecture 

I l:oo 
11:30 coffee break 

12:30 

1
1

Technical tour in  the ETL  and discussion on computer 
I2:OO organization 

1) Computer System Section 
2) Logical System Section 

I 3:00 	 Lunch 

1 4: 00 14:OO Leave the ETL 

1 500 l5:Oo 1Lecture on ffMini-computer Architectureff by Bell  
at University of Tokyo 

16:OO 

16:30 

Discussion & technical tour in computer center 

17:00 

17:30 


18:OO 

I 

19:00 
Accompanied by Hata and Shimamura 



Friday, July 21, 1978 

8:00 

OBJECTIVES: Vis i t  SONY Atsugi VTR Factory and SONY HQ 
Meet with Dr.  Morita, Mr. Iwama and Mr. Goda 

Pick you up at Okura Hotel by SONY's car 

9:00 

la00 

9:30 

.lo:30 

SONY Atsugi VTR plant visit 

11:oo 

12:00 12:00 Arr ive at SONY HQ 

Lunch 

13:OO 

14: 00 Leave SONY HQ 

15:00 

15:36 Leave for Kyoto by SHINKANSEN IIHIKARI No. 11511 

16:OO 

17:00 

18:OO 

18:29 Arr ive at Kyoto I 

19:00 
Accompanied by Hata. t 


. 



Saturday, July 22, 1978 

OBJECTIVES: Sightseeing around Kyoto 

8: 00 

9:00 9: 00 Pick you up at llTawarayall by Narui and Tomioka 

9: 20 Visit the Imperial Household Agency 9 

la00 


Visit the Shugakuin Detached Palace 

11:oo 
11:30 


12:00 

12:30 Go boating on a Hozu river 

13:OO 

14:00 14:OO ' Get out of a ship at Arashiyama 

14:05 Lunch at "Arashi-tei" ( a Japanese-style restaurant) 

15:OO 

15:30 \

I 
16:OO ' Visit Nijo-jo Castle 

f 

17:00 

18:OO 

19:00 19: 00 Dinner N5. 
Accompanied by Hata, Narui and Tomioka. t 
 A 



OBJECTIVES: 

__.-

8:00 

I 

.# 

9: 00 

IO: 00 

. 1O:lO 

I1:OO 

I2:00 

12:30 


1 3:00 

14: 00 

15:OO 

16:OO 

17:00 

18:00 

19:00 

Sunday, July 23, 1978 

Sightseeing around Nara 

Pick you up at Tawaraya by Narui 
I 

Arrive at Nara Station by Kintetsu Express 

Visit Todaiji Temple 

Visit Kasuga Taisha Shrine 

Lunch at TONOCHAYA 

Visit Toshodaiji Temple 

Visit Yakushiji Temple 

Accompanied by Hata, Narui and Tomioka. 

I 



Monday, July 24, 1978 

OBJECTIVES: Seminar in University of Kyoto 
Seminar and discussion in University of Osaka 

Seminar in University of Kyoto 

, 

Seminar and discussion in University of Osaka 

Accompanied by Hata and Narui. 

I 



8:00 


9: 00 

i Q O 0  

i 1:oo 

12:00 

I3:00 

14: 00 

I5:00 

I 6:00 

17: 00 

i 8:OO 

79:oo
!-

OBJECTIVES: 

. '..07;00 

08: 05 

1a25 

14:30 


15: 45 

16:50 

18:25 


Tuesday, July 25, 1978 

VISIT NEC KUMAMOTO LSI FACTORY 

Depart Osaka for Kumamoto via ANN521 

Arrive Kumamoto 

Factory visit 
Kyushu NEC, LSI manufacturing 

Depart Kumamoto for Osaka via ANN524 , 

Arrive Osaka 

Depart Kumamoto for Tokyo via ANN6 46 (vu Hata ) 
Arrives at Haneda at 17:25 

Depart Osaka for Taipei via EG231 

Arrive Taipei 

Accompanied by Hata. 

-

I 



T e n t a t i v e  Schedu le  f o r  M r .  G .  B e l l  

V i s i t o r  : Nr. Gordon B e l l  

' VLce p r e s i d e n t ,  

D i g i t a L  Equipment C o r p o r a t i o n  

Date: J u l y  20 ,  1978 (Thursday)  

O b J e c t i v e s :  	To g i v e  a l e c t u r e  and exchange i n f o r m a t i o n  

OB t h e  Computer a r c h i t e c t u r e  r e s e a r c h .  

D e t a i l e d  T i m e  	Schedu le :  

9:45 	 A r r i v e  a t  N i s h i n o ' s  o f f i c e  

O u t l i n e  o f  t h e  ETL and t h e  PHPS 

p r o j e c t  by D r .  N i sh ino  

10:15-11:30 	 Give a l e c t u r e  on t h e  s m a l l  computer  

a r c h i t e c t u r e .  

11:30 	 c o f f e e  b r e a k  

11:45-12k30 	 T e c h n i c a l  t o u r  i n  t h e  ETL and d i s c u s s i o n  

on computer o r g a n i z a t i o n .  

(1) Computer System S e c t i o n  

(2) L o g i c a l  System S e c t i o n  


V i s i t s  t o  o t h e r  s e c t i o n s  may be arranged. 


1 2 :30-14 :00 	 Lunch 

1 4 :00 	 Leave t h e  E T L .  

p r e p a r e d  by 	€I.I i z u k a  

1 9 7 8 . 7 . 3  
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19 JUNE 1978 


Consulate General of Japan

280 ?ark Avenue 

New York, New York 


Dear Sir: 


This is to identify Mr. Chester G. Bell as an employee of 
Digital Equipment Corporation. Mr. Bell is presently 
functioning in the capacity of Vice President. in our facil-
ity. 

M r .  Bell will be traveling to Japan on July 16, 1978 for 
Business Meetings. His approximate length of stay will be 
thirteen (13) days. Digital Equipment Corporation will 
guarantee the support of M r .  Bell while in Japan and his 
return transportation. 

Mr. Bell's contact while in Japan wi!- be Digital Equipment 
Corporation-Japan, Kowa Building 25, - - 7 ,  Sanban-cho,
Chiyoda-ku, Tokyo 102, Japan. 

Thank you for your assistance in this matter. 


Singerely,

/ 

darg&et Downing

Visa Coordinator 


MD :edc 


	SI S
	I S
	S I S
	s s
	03pw 1- S SI
	; ----- s-- I-- s - P - IS s s
	KEIm ISS s s s P P IP
	DACE m
	I/o IRHSSSRRSIR SS
	AlDD ISSSS s s ISS ss
	Iss S
	IS
	s s s
	IS
	ISSSS s s ISS SSI
	IH s S s s ISS SSI
	IS s s

	IS s s S P Ih
	ISS s ss
	IS s s ss
	IS s s
	IS
	IS
	ISS s s s s s
	ISS s s s
	ISS s s
	ISS s s




