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COMPUTER SECURITY JOURNAL 
100 Tower Office Park • WoburnMA01801 

617/935-9200 

Robert Bigelow, Editor 

January 30, 1981 

Mr. Robert W. Bemer 
Honeywell, Inc. 
2 Moon Mountain Trail 
Phoenix, Arizona 85023 

Dear Bob: 

Many thanks for sending me your article from the September 
issue of Data. It's very good and I wonder whether I might 
reprint it, or perhaps a longer version if you have one, in 
the Computer Security Journal (assuming that it hasn't been 
published in the United States — I could have missed it). 

The Computer Security Journal is a semiannual periodical 
designed for the computer security professional. Articles 
cover the entire spectrum of problems faced by individuals 
concerned with computer security, from management to physical 
security, data security, communications security, computer 
crime and other relevant topics. The Journal's purpose is to 
furnish the computer security professional practical and 
innovative assistance in a readable fashion. 

When you respond, would you send me another copy of 
page 46; the photocopier chopped off the top two or three 
lines of that page. Also, if you happen to have corrected 
the typos in a copy, I'd certainly appreciate that one to 
make sure I haven't missed any. 

P.S. Did you reserve copyright, or should I clear with 
Eric? If so, could you send me his current address. 
The one I have is from quite some time ago. 

Robert Bigelow 

RB/ocsj 

A publication of the Computer Security Institute 
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By Howard A. Karten 
Cvy Stall 

HARTFORD, Conn. — The roof of 
this city's $31 million civic center col­
lapsed under a load of wet snow last 
January because of basic errors in the 
original design, according to a com­
puter analysis conducted by an aca­
demic committee investigating the in­
cident. 
This finding was part of a prelimi­

nary report of the Mayor's Academic 
Task Force, whose members blamed 
the problem in part on too much reli­
ance on computers and not enough on 
common sense. 

Engineers tend to rely on computers 
too much," according to task force 
member Howard Epstein, an associate 
professor of civil engineering at the 
University of Connecticut at Storrs. 
"There t/hould be a lot of hand check­

ing done in structures Uke this [space 
frame) because they're not the com­
mon ones. People tend to accept any­
thing the computer tells them, which is 
a very dangerous practice," he said. 

Like many engineers, the buildings 
designers used a software package 
called Structural Design Language 
(Strudl) to assist in basic engineering 
calculations. The mayor's committee 
used the same package to investigate 
the design.1 

But, according to committee chair­
man HayrUikt Kardestuncer, also a 
professor of civil engineering at die 
university, "all the designers had to do 
was to look at the data suLmittcd to the 
computer and they could see the data 
was not right" 
They put garbage in and "they did 

get garbage out," he added. 

Kardestuncer acknowledged that 
users occasionally find bugs in Strudl, 
which is updated annually by • user's 
group, but he said the bugs were not 
serious enough to have affected the 
calculations much. 

Faults Itemized 
The preliminary report, which will be 

followed by a more detailed version 
expected from the committee soon and 
another by a New York consulting 
firm hired by the city, made the fol­
lowing points; ">• 
• Both dead loads (the weight of ma­

terials used in construction) and live 
loads (e.g., snow) seem to have been 
.imderiirfirnatil 
• Buckling cf the space frame's com­

pression members appears to have 
been one of the major modes of failure. 
Bracing and the connection of interior 
members were inadequlte. 
• Struts used in adjusting the slope of 

die roof on the space frame appear to 
have contributed to the buckling of the 
structure. 

provisions war* not 
followed in the design pf some of the 
tension member*. 
Kardestuncer said hie group reached 

these conclasioiis f̂ter reanalyzing the 
original data with a system known as 
Finite Elements Analysis (Final) in ad­
dition to Strudl. The runs ware made 
on the university's IBM 370/155. 
Another area of concern mentioned 

in the report was the need for a double 
check on engineering calculations. 

At present, standard engineering and 
architectural practice is that a licensed 
professional engines must certify the 
calculations; a provision for an inde­
pendent check on such calculations'is 
not a part of many construction codes, 

Epstein said he plans to mention this 
need before the appropriate profes­
sional groups. Commenting on double 
checking by die city of Hartford, Kar­
destuncer said the additional cost of 
engaging an independent consultant 
would have been insignificant "After 
all," he said, "this was not a coop that 
was going to house 10,000 chickens." 

'sOlsen 
WEJLLESLEY, Mass. — Babson Col­

lege's newly created Academy of Dis­
tinguished Entrepreneurs honored five 
entrepreneurs including Kenneth H. 
Olsen, president of DiJItal Equipment 
Corp., as part of the college's 
Founder's Day ceremonies held here 
recently. 
According to Babson's president, 

Ralph Z. Sorertson, the academy was 
established "to pay public honor to a 
representative group of entrepreneurs 

who, through their ability to create, 
take risks end build, have contributed 
significantly to the well-being of the 
economy and society. ' 
Clarification 
"Shop Floor Terminals Ease Produc­

tion for Truck Maker" [CW, April 24) 
was not meant to give the impression 
that terminals made by IBM and Pana­
sonic Corp. were incompatible with 
the X*rox Sigma 7 mainframe. 

1 



ealy stopped the broup with "guns 
drawn." m 

Second Check 

ie occupants of the Mercedes Benz 
e members of an all-black band 
ed "Hawkeye" who were enroute to 
usical engagement when they were 
?ped. 
ate police said they spotted the 
xedes on a major interstate high-

and ran a "routine check." Upon 
ning the car was stolen, they in-
ned local authorities who report-

When Robert Sumler, owner of the 
car, produced his license and registra­
tion, Stowe police made a second 
check with the police in Providence, 
R.I., where the car was registered. The 
second check showed the car had been 
stolen last summer in Providence but 
was recovered in Boston some time la­
ter and returned to Sumler. 
But Providence police apparently 

never purged the registration number 
and theft report from the NCIC file 
when the car was recovered, Vermont 
state police claimed. 

"The system is no better than the 
people feeding information into it," ac­

cording to It. Edwaiw Irish, hew oi 
Ithat state's police unit. 
" Providence police, however, claimed 

that since the car was recovered out of 
state, they had no way of knowing it 
had been returned to its owner. b.aton 
police never informed the Providence 
department of the vehicle's recovery, 
and it's difficult to tell what happened 
since Boston has so many stolen car re­
ports that it doesn't keep records very 
long, a Providence police spokesman 
claimed. 

Hawkeye members could not be 
reached for comment. 

'Number of Reasons' 
All of the law enforcement agencies 

agreed there could have been any 
number of reasons why the theft re-

Vans Willi I. ; ' 
AiJ DiUL Hi 4 

Keeps Tbur 

(Continued from Page U) 
two such drives from Data Gem 
and Cipher Data Products, Inc. to r 
them, Story said, 
"A recently-designed micro;; •. 

sot -based data acquhitic. system P 
majly writes on DQOCA-type < 
bridges, (so] two drives wereprovi 
in one of the vans to handle those; 
tridges," ha explained. 

The results ofthe data reduct 
Were presented as plots from "Ij 
tronix, Inc. 4010 interactive grapij 

10 ha 

i§r from the. dual Di 
J cassette dtJfc 

-by it- pkUy 
jUtC.] oi..k». • 

"Batching of jobs was achieved 
P«td General high-speed paper 
teadwV, uxd p-per tape punch, an 
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1980 NCC PIONEER BAY PROGRAM 

21 May 1980 1:30-4:45 p.m. 

Anaheim Convention Center—Santa Ana II 

Co-chairmen—Mort Bernstein, Hank Tropp 

1:30 INTRODUCTIONS 

Topic: The Computing Environment of the '50s 

1:40 "Piercing the Unknown" (5 min. version), an IBM film 

1:50 The Vendor's Environment 

Panelists: John Backus, IBM 
John Greenstadt, IBM 
Cuthbezt Hurd 

2:25 The User's Environment 

Panelists: Lee Amaya, SIAC 
Bob Bemer, Honeywell 
Ed Jacks, GM 

3:00 BREAK 

3:15 SHARE: Getting Started 

Panelists: Paul Armer, CBI 
Jack Strong 
Frank Wagner, Informatics 

3:45 SHARE: The Technical Effort 

Panelists: Irwin Greenwald, Honeywell 
Owen Mock, CSC 
Roy Nutt, CSC 

4:15 The View from Today 

Panelists: Frank Wagner, Informatics 
Jerry Feinman, IBM 
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Session 34 

Text Editing Software 
Chairman: Robert Bemer 

Honeywell 

A tutorial on the design and development of text editing software. The 
speaker will place some emphasis on the tradeoffs 

between different types of software. 

235 



C O M P U T E R - A S S I S T E D  L E A R N I N G  F O R  T H E  M E T R I C  S Y S T E M  

R .  W .  B e m e r  

H I S - L I S D ,  P h o e n i x ,  A Z  

A B S T R A C T  

A  p r o g r a m  f o r  H o n e y w e l l  L 6 6  c o m p u t e r s  p r o v i d e s  a l l  r e l a t i o n ­
s h i p s  a n d  c o n v e r s i o n s  i n  a n d  b e t w e e n  t h e  S I  ( n e w  m e t r i c  s y s ­
t e m )  a n d  t h e  O l d  E n g l i s h  s y s t e m  o f  m e a s u r e .  T h e  T E X  l a n ­
g u a g e  w a s  u s e d  t o  p r o v i d e  e a s e - o f - u s e  a n d  t h e  c a p a b i l i t y  t o  
p r o v i d e  s o m e  r e s p o n s e  f o r  a n y  i n p u t ,  a n  i m p o r t a n t  r e q u i r e ­
m e n t  f o r  c o m p u t e r - a s s i s t e d  l e a r n i n g .  

K e y w o r d s  -  m e t r i c - S I - c u s t o m a r y - E n g l i s h - m e a s u r e - c o n v e r s i o n -
T E X - c o m p u t e r - a s s i s t e d - s e l f - l e a r n i n g  

W h y  S I ?  

T h e  U n i t e d  S t a t e s  h a s  h a d  t w o  m e a s u r e m e n t  s y s t e m s  f o r  t h e  
l a s t  1 0 0  y e a r s  —  O l d  E n g l i s h  ( c u s t o m a r i l y  c a l l e d  " c u s t o m ­
a r y " )  a n d  m e t r i c .  H i s t o r i c a l l y  w e  h a v e ,  a s  a  n a t i o n ,  l o o k e d  
u p o n  t h e  m e t r i c  s y s t e m  a s  u s e f u l  o n l y  t o  s c i e n t i s t s ,  a n d  t o  
p e o p l e  i n  t h e  w e i g h t s  a n d  m e a s u r e s  b u s i n e s s ,  w h o  n e e d  i t  a s  
a  r a t i o n a l  w a y  ( a n d  t h e  o n l y  l e g a l  w a y )  t o  d e f i n e  t h e  O l d  
E n g l i s h  u n i t s !  

B u t  b o t h  t h e  m e t r i c  s y s t e m  a n d  t h e  w o r l d  h a v e  c h a n g e d .  T h e  
f i r s t  h a s  b e e n  t r a n s f o r m e d  a n d  r e d e f i n e d  i n t o  t h e  S I  
( S y s t e m e  I n t e r n a t i o n a l  d ' U n i t £ s )  ( I n t e r n a t i o n a l  S y s t e m  o f  
U n i t s ) ,  a n d  t h e  w o r l d  h a s  c h a n g e d  t o  i t s  g e n e r a l  u s e  ( e x c e p t  
f o r  t h e  U n i t e d  S t a t e s ,  i n  a n y  l e g a l l y  c o m p u l s o r y  w a y ) .  T h e  
l a w s  o f  m o s t  n a t i o n s  d e m a n d  i t s  e x c l u s i v e  u s e ;  m o r e  i m p o r ­
t a n t l y  t o  u s ,  s e l l i n g  g o o d s  a b r o a d  d e m a n d  i t .  T h a n k s  t o  t h e  
o i l  p r o b l e m ,  m o r e  U .  S .  c i t i z e n s  n o w  u n d e r s t a n d  w h a t  a  " b a l ­
a n c e  o f  p a y m e n t s "  p r o b l e m  i s ,  a n d  h o w  a  " n e g a t i v e  b a l a n c e "  
e r o d e s  t h e  v a l u e  o f  o u r  d o l l a r s .  I t ' s  n o  a c c i d e n t  t h a t  t h e  
s w i t c h o v e r  t o  t h e  S I  i s  l e d  b y  o u r  m a j o r  e x p o r t e r s  —  G e n ­
e r a l  M o t o r s ,  C a t e r p i l l a r  T r a c t o r ,  R o c k w e l l  I n t e r n a t i o n a l ,  
I B M ,  a n d  H o n e y w e l l !  



A  M a t t e r  o f  C o n v e r s i o n  

T h o s e  w h o  h a v e  m a d e  g o o d  a d j u s t m e n t  t o  u s i n g  t h e  S I  ( t h e  n e w  
m e t r i c  s y s t e m )  a r e  a g r e e d  t h a t  i t ' s  d o n e  b y  t h i n k i n g  m e t r i c ,  
n o t  b y  c o n t i n u a l  b a c k  a n d  f o r t h  c o n v e r s i o n ,  e i t h e r  m e n t a l  o r  
u s i n g  y o u r  h a n d  c a l c u l a t o r .  F o r  e x a m p l e ,  t h e  r e l a t i o n  b e ­
t w e e n  F a h r e n h e i t  a n d  C e l s i u s  t e m p e r a t u r e  s c a l e s  i s  j u s t  t o o  
c o m p l i c a t e d .  A s  u s u a l ,  w e  f a r e  w e l l  b y  t h i n k i n g  d e c i m a l ,  o r  
d o l l a r s .  W a t e r  b o i l s  a t  a  d o l l a r  ( 1 0 0  o C ) ,  f r e e z e s  a t  l a c k  
o f  a  d o l l a r  ( 0  o C ) .  W e ' r e  p h y s i c a l l y  c o m f o r t a b l e  a t  1 8  o C ,  
e v e n  t h o u g h  o u r  s t a n d a r d  b o d y  t e m p e r a t u r e  i s  3 7  o C .  

B y  k n o w i n g  t h e s e  f o u r  p o i n t s  o f  r e f e r e n c e  w e  g e t  a  g o o d  f e e l  
f o r  o t h e r  p o i n t s  o n  t h e  s c a l e .  L i v i n g  i n  P h o e n i x ,  I  k n o w  a  
f i f t h  p o i n t  —  i t  g e t s  t o  4 6  o C  i n  t h e  s u m m e r ,  w i t h o u t  f a i l .  

L e t ' s  n o t  b e  t u r n e d  o f f  b y  t h o s e  w h o  m a y  s a y  t h a t  t h e  S I  i s  
a  f o r e i g n ,  o r  e v e n  u n A m e r i c a n ,  s y s t e m  —  j u s t  b e c a u s e  t h e  
F r e n c h  w e r e  t h e  l e a d e r s  i n  d e f i n i n g  a n d  u s i n g  t h e  S I .  D o n ' t  
f o r g e t  t h a t  y o u r  e v e r y d a y  a l p h a b e t  i s  R o m a n ,  a n d  y o u r  e v e r y ­
d a y  n u m b e r s  a r e  A r a b i c .  

A  C o m p u t e r  c a n  C o n v e r t  

E v e n  t h o u g h  t o t a l  i m m e r s i o n  a n d  t h i n k i n g  i n  t h e  S I  i s  b e s t ,  
t h e r e  a r e  s t i l l  t w o  c a s e s  w h e r e  c o n v e r s i o n  i s  u s e f u l  —  1 )  
f o r  p l a c e s  w h e r e  h u m a n  t h i n k i n g  c a n ' t  d o  i t ,  a s  i n  a  c o m p u t ­
e r i z e d  d a t a b a s e ,  a n d  2 )  w h e n  y o u r  h e a d  d o e s n ' t  c o n v e r t ,  b u t  
o n l y  s e e s  t h e  r e s u l t s  w h e n  a  c o m p u t e r  c o n v e r t s .  

F o r  t h e s e  r e a s o n s  I ' v e  c o n s t r u c t e d  a  c o m p u t e r  p r o g r a m  t h a t  
c o e x i s t s  b e t w e e n  o u r  t w o  m e a s u r e m e n t  s y s t e m s .  O t h e r  c o n v e i —  
s i o n  p r o g r a m s  h a v e  b e e n  w r i t t e n ,  b u t  t h i s  ( t o  m y  k n o w l e d g e )  
i s  t h e  o n l y  o n e  i n  e x i s t e n c e  w i t h  a l l  o f  t h e s e  p r o p e r t i e s :  

1 .  I t  w o r k s  w i t h i n  e i t h e r  s y s t e m ,  o r  b e t w e e n  s y s t e m s  
i n  e i t h e r  d i r e c t i o n .  

2 .  I t  i s  i n t e r a c t i v e  ( o n e  u s e s  a  t e r m i n a l  c o n n e c t e d  
t o  a  c o m p u t e r ) .  

3 .  I t  i s  b o t h  c o n v e r s a t i o n a l  a n d  t u t o r i a l .  I n v a l i d  
r e q u e s t s  a r e  d e t e c t e d  a n d  h a n d l e d .  

4 .  V a r i a t i o n  i n  h u m a n  i n p u t  i s  a c c o m m o d a t e d ,  a s  a r e  
a b b r e v i a t i o n s ,  m i s s p e l l i n g s ,  a n d  s y m b o l s .  

5 .  I t  h a n d l e s  a  1 1  m e a s u r e m e n t  u n i t s  i n  b o t h  s y s t e m s  
w i t h o u t  a l t e r i n g  t h e  p r o g r a m  w h e n  a n o t h e r  u n i t  i s  
a d d e d  t o  t h e  r e p e r t o i r e .  



B e f o r e  w e  L o o k  a t  e a c h  o f  t h e s e  a s p e c t s  i n  d e t a i l ,  r e m e m b e r  
t h a t  t h e  p u r p o s e  o f  d o i n g  s o  i s  n o t  t o  g a i n  i n s i g h t  i n t o  t h e  
S I .  O n e  d o e s  t h a t  b y  u s i n g  t h e  p r o g r a m  i t s e l f .  I n  t h i s  p a ­
p e r ,  I  u s e  t h e  S I  p r o g r a m  e q u a l l y  t o  s h o w  g o o d  p r o g r a m m i n g  
p r a c t i c e  f o r  t h o s e  h o t  b u t t o n s  o f  t o d a y  —  e a s e - o f - u s e ,  
f r i e n d l y  i n t e r f a c e ,  f l e x i b l e  d e s i g n ,  m i n i m u m  m a i n t e n a n c e ,  
a n d  a v o i d a n c e  o f  s o f t w a r e  t r a p s .  

F i g u r e  1  s h o w s  t h e  e n t i r e  S I  p r o g r a m  e x c e p t  f o r  t h e  s u b p r o ­
g r a m  t h a t  c o n v e r t s  s p e l l e d - o u t  c o n s t a n t s  t o  d i g i t s .  F i g u r e  
2  s h o w s  t h e  u n i t  t e r m s  ( a n d  v a r i a t i o n s )  t h a t  t h e  p r o g r a m  
r e c o g n i z e s .  

I n ,  a n d  B e t w e e n ,  E i t h e r  S y s t e m  

O d d l y  e n o u g h ,  b e c a u s e  t h e  O l d  E n g l i s h  s y s t e m  i s  s o  m u c h  m o r e  
c o m p l e x  t h a n  t h e  S I ,  m o s t  p e r s o n a l  u s a g e  o f  t h i s  p r o g r a m  
t u r n s  o u t  t o  b e  w i t h i n  i t !  E . g . :  

s e c t i o n s / t o w n s h i  p  
b a r l e y c o r n s  p e r  f o o t  
t e a s p o o n s  p e r  g a l l o n  
c h a i n s  p e r  f u r l o n g  
f a t h o m s / l e a g u e  
l e a s  p e r  8  h a n k s  

( t h e r e  a r e  3 6 )  
( t h e r e  a r e  3 6 )  
( t h e r e  a r e  7 6 8 )  
( t h e r e  a r e  1 0 )  
( t h e r e  a r e  2 6 4 0 )  
( t h e r e  a r e  5 6 )  

Y o u  m i g h t  n o t ,  i n  p a r t i c u l a r ,  k n o w  t h e  l a s t  r e l a t i o n s h i p  u n ­
l e s s  y o u  a r e  i n  t h e  t e x t i l e  i n d u s t r y ,  w h e r e  a  h a n k  o f  c o t t o n  
y a r n  i s  8 4 0  y a r d s  l o n g ,  a n d  a  l e a  i s  1 2 0  y a r d s .  H o w e v e r ,  a  
h a n k  o f  w o r s t e d  y a r n  i s  n o t  8 4 0  y a r d s ,  n o r  i s  a  h a n k  o f  
l i n e n  y a r n ,  a n d  t h e y  d i f f e r  i n  L e n g t h .  I n  t h e  S I  i t ' s  a l l  
i n  m e t r e s .  

I t ' s  e q u a l l y  u s e f u l  t o  f i n d  r e l a t i o n s h i p s  e n t i r e l y  w i t h i n  
t h e  S I ,  s u c h  a s :  

s q  m e t r e s / h e c t a r e  ( t h e r e  a r e  1 0 0 0 0 )  
c u b i c  m e t r e s  p e r  s t e r e  ( t h e r e  i s  1 )  

T h e n  w e  m a y  w i s h  t o  g o  b a c k  a n d  f o r t h .  P a r t i c u l a r l y  i n  c o m ­
p u t e r i z e d  d a t a b a s e s ,  f o r  a  l o n g  p e r i o d  o f  c h a n g e o v e r .  S o m e  
e x a m p l e s :  

1 0  p i n t s  p e r  8  h r s  ( 0 . 1 6 4  m i l l i l i t r e s  p e r  s e c o n d ,  

1 0  p i n t s  

h e c t a r e s / 4 0  a c r e s  
q u a r t s  p e r  l i t r e  
g r a m s /  l b .  

q u a n t i t y  o f  f l o w ,  o r  c o n s u m p t i o n )  
( 4 . 7 3 2  l i t r e s ,  
q u a n t i t y  o f  l i q u i d  v o l u m e )  

( t h e r e  a r e  1 6 . 1 8 8 )  
( t h e r e  a r e  1 . 0 5 7 )  
( t h e r e  a r e  4 5 3 . 5 9 2 )  



!  s i  _  1979-03-26  au thor :PWBemer ,  602-942-1360  
Copyr igh t  1979 ,  Honeywe l l  I n fo rmat ion  Sys tems,  Phoen ix ,  AZ 

f i I ename=" tex I ib / I /wor r i f i I e ,q "  e rca  I f i r s t  b = b 
b  i f  *c I ' 39 :nes : " I  word f i l e "  ca l l  tex l ib / f /o ld  

laga in  subs  $  case  
,  narg=1  nn="00"  npower=-13  ncons t=10000000000000 darg=1  nd="00"  

ou t :b  ou t :b  i n : "  Term i s?  "  inpu t=* in  i f  * l i n :eq :0  J*svmd$ re tu rn  

•

scan :  i  npu t : "  per  "  i f  * lm:eq :0  sc .an :  i  npu t : "  
* lm:ne :0  darg  =  * r .> ' "  b  

•g  =  * l ' <  b ,  i f  narg :nes : "1 "  i f  narg rnes :  "one"  ca l l  Inumer  $ re t ry$  
darg :eqs : "1 "  power=npower  cons t=ncons t  go to  . ' un i t y  

ca l l  Idenom $ re t . r y$  
i f  du :eqs : "g "  i f  nu :nes : "q "  dpower=dpower+3  du="kg"  » 
power  =npo .wer -dpower  cons t  =ncons t  /dc  ons t  
i f  nn :cqs :nd  ca l l  I ra t io  go to  la .ga in  

l un i t y  b  f : (nn , " / " ,nd )  i f  *eo f  ou t : "  -  Has  no  mean ing  i n  the  S I "  go to  laga in  
scan : *c l : " | "  use=* r  k  = (se tk '1 ( *1 1 ]2  +  1 ) )C '1  i f  *1*35 :eqs : "26 /25"  k  =  1  
l c  =  rnns t>*nu  11  pos i  t=power  +  l c  +  18 . *k  d i v=3  
i f  I . . . - -  c :  1  d iv=3*k  i f  pos i t :ge : (15*k )  i f  pos i t : l e : (21*k )  d iv=k  
q=pos i t /d i v *d iv  rem=*rmdr  
i f  q :g t : (36*k )  $exceed$  
i f *  rem: l t :0  JexceedS 
sym=(power$k$3 'pos i t ) 1 D1 i f  sym:eqs :b  sym=*nu l l  
i f  sym:eqs : "? "  sym="da"  
sp l i t : ( cons t+ (50000000000) '3 ( I c -3 - rem) ) : rem ca l l  l ad ju  con  
p re=cons t ,b  i f  p re :eqs : "1  "  p re=*nu l l  
scan :use : " | "  ou t : "  ou tpu t  =  " ,p re ,sym,* l  scan : * r : " | "  
b  i f  * l :nes : *nu l l  ou t : "quan t i t y  o f  " , * r  

go to  laga in  

Inumer  a rg=narg  s=94  k=1  can="yes"  power=0  words=1  ca l l  I sqcu  
ca l l  I cons tan t  Scan tS  
ca l l  I  ge t  i  t  $can tS  
nn=numb nu=u  lnc  =  cons t>*nu  11  
npower=power+k*de I1+de12+ lnc -p rec is  ncons t= (cons t ,ze ro ) '3p rec is  re tu rn  

Idenom a rg=darg  s?94  k=1  can="yes"  power=0  words=1  ca l l  I sqcu  
ca l l  I cons tan t  $can t$  
ca l l  !ge t  i  t  Jcan tS  
nd=numb du=u  dpower=power+k*de l1+de12  
dcons t=cons t  re tu rn  

Ige t  i  t  i=* random/2  l -a rg=arg>*nu l  I  
i f  la rg :g t :1  i f  leg i tX" . " ,a rg , " . " ) :g t :12  ca l l  I  prune  
i f  la rg :ge :5  ca l l  Imete r  
ca l l  I f i nd  $no$  ou t : \ " \ , .a rg ,m$ i  $  re tu rn  
ca l l  l ad jus t  cons t=cons t *mu l t  re tu rn  

ps="no"  can="yes"  s=94  de  11  =0  i f  la rg :eq :2  nocase  ca l l  !poss_ambig  
^^^»s :eqs : "yes"  go to  Ipp  
^ ^^e  b f : (a rg , " | " )  i f  " *eo f  re tu rn  

i f  la rg :eq :1  can="no"  re tu rn  
i f  *eo f  i f  words :eq :2  scan :a rg :b  b  f : ( * I , * r , " | " )  i f  " *eo f  re tu rn  

Ipp  ca l l  !poss_pre f  $can t$  
c lue=arg , " | "  b  f : c lue  i f  *eo f  can="no"  re tu rn  
de l1= f$s$  re tu rn  

lad jus t  numb=*c l< ' " | "  i f  numb:eqs : " f ;1 "  f ; 1  go to  lad jus t  
i f  numb:eqs : ' ' 01 "  numb= ( leng th  1  3(2*k ) )  [ ' 2  
i f  numb:eqs : "03"  numb=( t ime 1 3(2*k ) )C '2  *  
scan : *c I : "C"  i f  * l r :ne :0  ca l l  Ibump re tu rn  
scan : *c l : " | "  scan : * r : " | "  u=»* l  mu l t=1  de l2=0  
i f  numb:eqs : "25"  k=2  
i f  numb:eqs : "26"  i f  u :nes : " l "  k=3  
re tu rn  

Ibump scan : * r : "3 "  u=* r '> " | "  scan : * l : "p "  mu l t=* l  de l2=* r *k  
i f  k :eq :2  mu l t=mu l t *mu l t  
i f  k :eq :3  mu l t=mu l t *mu l t *mu l t  
i f  mu l t>*nu11 :g t :  7  sp l i t :mu l t :7  mu l t=* l  de l2=de l2+* l r  
re tu rn '  

I sqcu  scan :a rg : "sq  "  i f  * lm:eq :0  scan :a rg : "square  "  
i f  * lm:eq :0  scan :a rg : "cu  "  i f  * lm:eq~ .0  scan :  a rg  :  "cub i  c  "  
i f  * lm:eq :0  re tu rn  
i f  *m '32 :eqs : "sq"  k=2  
i f  *m '32 :eqs : "cu"  k=3  
a rg=* l , * r  re tu rn  

!poss_pre f  do ta rg=" . " , .a rg  case  
i f  la rg :g t :5  sp l i t :do ta rg :6  s=pre f i xes>* I  
i f  la rg :g t :4  i f  s :ge :94  sp l i t :do ta rg :5  s=pre f i xes>* I  
i f  la rg :g t :3  i f  s :ge :94  sp l i t :do ta rg :4  s=pre f i xes>* l  
i f  la rg :g t :2  i f  s :ge :94  sp l i t :do ta rg :3  s=pre f i xes>* I  
i f  la rg :g t :1  i f  s :ge :94  sp l i t :do ta rg :2  s=pre f i xes>* l  
i f  s :ge :94  can="no"  re tu rn  
nocase  i f  * l :eqs : " .m"  s=16  
i f  * l :eqs : " .P"  s=53  
case  
a rg=* r  i f  a rg :eqs : "hm"  a rg="ohm"  

i f  a rgC '2 :eqs : " . s "  re tu rn  
i f  a rg [ '1 :eqs : " . "  a rg=arg ' [1  la rg= la rq -1  re tu rn  
scan :a rg* "  i f  * lm:ne :0  a rq=* I r  la rg= la rg -1  
scan :a rg : " .  "  i f  * lm:ne :0  a rg=* l ,b , * r  l a rg= la rq -1  
i f  la rg :eq :1  re tu rn  
i f  a rg [ '1 :eqs : "s "  i f  l a rq :q t :2  a rq=arq ' [1  la rq= la rg -1  

re tu rn  

Ine te r  scan :a rg :  "mete r "  i f  » lm:eq :0go to  ' . l i t e r  
a rg=* l , "met re " , * r  ou t : "A  'mete r '  i s  an  ins t rument . "  
ou t : "The  un i t  o f  leng th  i s  the  'met re ' . "  re tu rn  

l l i t e r  scan :a rg : " l i t e r "  i f  * lm:eq :0  re tu rn  
a rg=* l , " l i t re " , * r  ou t : " ' l i t re ' ,  i f  you  p lease  I " ' re tu rn  

Icons tan t  t=a rg  l t=a rg>*nu l I  i f  I t :ge :2  t  =  t '  C1 
scanr : t : *n  t  =  *  11  i f  t :ne :0  ca l l  • I  numer ic  re tu rn  
i f  t :eq :0  ca l l  Iwords  re tu rn  

Iwords  scanr :a rg :b  i f  * lm:eq :0  cons t=1  power=0  re tu rn  
rho ld  7  *  r  coun t  r t  a i l s> ( " . " , * l [ '  
i f  coun t :eq :9  i f  *  I [ ' 5 :nes : "e igh t "  ca l l  I twowords  
i f  coun t :eq :21  i f  *  IC '5 :nes : " I  I  ion"  ca l l  I twowords  
i f  coun t :g t :33  ca l l  I twowords  
i f  * l :eqs : *nu l l  re tu rn  
coun t~ ta i I s> ( " . " , * tC '2 , " . " )  i f  coun t :g t :33  can="no"  re tu rn  
a rg=rho ld  va r=* l  ca l l  tex l ib / l / spe l l  cons t=numvar  re tu rn  

I twowords  scanr : * l :b  i f  * lm:eq :0  cons t=1  power=0  
rho ld=* r ,b , rho ld  words=2  re tu rn  

[numer ic  cons t=* l , *m scan :a rg :cons t  a rg=* r> ' "b  
I c loop  scan :cons t :cons t=* l , * r  i f  * lm:ne :0  go to  I c loop  
Ib loop  scan :cons t :b  cons t=* l , * r  i f  * lm:ne :0  go to  Ib loop  
scan :cons tcons t=1* ( * l , * r )  power=0- * l r  re tu rn  

I ra t io  i f  nu :nes :du  ca l l  I sca le  
power=sd+power  cons t  =  (1 ,ze ro 'Dsd) /cons t  d i f f=power - (cons t>*nu11)  
i f  d i f f :g t :0  ca l l  I sma i l  re tu rn  
sp l i t r : ( cons t+ (5 ,ze ro '3sd) ' J (power -3 ) ) :power  
i f  *  11 :g  t :3  ou t : "  =  " , * l  re tu rn  
ca l l  !ad ju_con  ou t : "  =  " , cons t  re tu rn  

Isma i l  one= ( "1 " ,ze ro ) 1 3(power  +  1 )  cons t=one+cons t  
sp l i t r : ( cons t+ (5 ,ze ro '3sd) '3 (power -3 -d i f f ) ) :power  
ou t : ( "  =  0 . " , * r ' 3 (d i f f+3 ) ) '< " "0 "  re tu rn  

I sca le  i f  nu :eqs : "m**3"  i f  du :eqs : " l "  power=power+3  re tu rn  
i f  nu :eqs : " l "  i f  du :eqs : "m**3"  power=power -3  
re tu rn  

!ad ju_con  cons t=* l , " . " , * r ' 33  
i f  * l l : eq :0  cons t="0" ,cons t  
cons t=cons t '< " "0 "  i f  cons tC '1 :eqs : " . "  cons t=cons t 'C1  
re tu rn  

!poss_ambig  x=amb>( " . " ,a rg , " . " )  i f  x :g t :62  re tu rn  
i f  x :g t :44  ps="yes"  re tu rn  
i f  x : le :3  S1=" f t "  S2=" fT"  T1=" fee t "  T2=" femto tes la "  go to  lask  
i f  x : le :9  S1="g"  S2  =  "Gm"  T1="gram"  T2="g igarne t  re "  go to  lask  
i f  x : le :18  S1="cub ic  cm"  S2="cC"  H="cm**3"  T2="cen t i cou lomb"  go to  lask  
i f  x : le :23  S1=" t "  S2="T"  T1=" tonne"  T2=" tes la "  go to  lask  
i f  x : le :28  S1="Pa"  S2="pA"  T1="pasca l "  T2="p icoampere"  go to  lask  
i f  x : le :37  S1="ha"  S2="hA"  T1="hec ta re"  T2="hec toampere"  go to  lask  
i f  x : le :43  S1="pH"  S2="ph"  T1="p icohenry "  T2="pho t "  

l ask  ou t : \En te r  " \ ,S1 , \ "  i f  you  mean " \ ,T1 , \ " \  
i n : \  " \ ,S2 , \ "  i f  you  mean " \ ,T2 , \ "  ?  \  
i f  * in :eqs :S1  arg=T1 la rg=arg>*nu  11  
if *in:eqs:S2 arg=T2 larg=arg>*nu 1.1 
x=amb>( " . " , * in , " . " )  i f  x :g t :62  re tu rn  
i f  x :g t :44  ps="yes"  re tu rn  
go to  lask  

I  f i r s t  b="  "  pre  c i s  =  14  sd=30  f0="6"  f5="3"  f10=" -2 "  f16=" -3 "  f22=" -6 "  
f28=" -9 "  f33=" -12"  f38=" -15"  f44=" -18"  f49="18"  f53="15"  f58="12"  
f63="9"  f68="2"  f74=" -1 "  f79="1"  f82="1"  f87="1"  f92=" -6 "  
l eg i t - " .das . tbs .mph. "  leng th="012526"  t ime="0327"  
re t ry  =  /  ou t : "Re t ry "  go to  laga in /  exceed=/ou t : "WowI  You 've  exceeded  S I  l im i t s !  
exceed=exceed , re t ry  no= / i f  can :eqs : "no '7  re t ry=no , re t ry  can t=no , "  re tu rn "  
p re f i xes=" .mega.k i lo .cen t i .m i l l i .m ic ro .nano .p ico . femto .a t to .exa . "  
p re f i xes=pre f i xes , "pe ta . te ra .g iga .hec to .dec i .da .deka .deca .u"  
power1="aaa f  f fpppnnnuuummm kkkMMMGGGTTTPPPEEE"  
power2="aaaaaa f f f f f fppppppnnnnnnuuuuuummccdd ??hhkkkkkk"  
power  2=powe r2 , "MMMMMMGGGGGGTTTTTTPPPPPPEE EEEE"  
power3  =  "aaaaaaaaaf f f f f f f  f  fpppppppppnnnnnnnnnuuuuuuuuummmcccddd  "  
power3=power3," ???hhhkkkkkkkkkMMMMMMMMMGGGGGGGGGTTTTTTTTTPPPPPPPPPEEE" 
setk="11111111111111111111111112321111111111111"  
ze ro="0000000000000000000000000000000000000000000000"  
amb=" .FT .F t .gm.GM.CC.cc .Cc . t .T .pa .PA.ha .HA.Ha.PH.Ph. fT .Gm.cC.pA.hA.pH. "  
b ig="#WW/ / / /#mi lb i  I t r i quaqu i  sexsepoc  tnondec"  t rans="##on twth fo f i s i see . in i tee l "  
t a i l s  =  " .ed .ee .en .h t . i x .nd .ne .on . ty  .u r . ve  .wo . "  u=*nu l I  
m0=\ "  i sn ' t  i n  our  vocabu la ryN m1=\ "  no t  i n  the  reper to i re \  
m2=\ "  s tumps  me\  m3=\ "  i s  a  p rob lem\  m4=\ "  i sn ' t  f i ndab le \  
ca l l  l exp la in  re tu rn  .  

I exp la in  ou t : "  "  
ou t : "TEXLIB /L /S I  conver ts  j us t  abou t  any th ing  to  the  S I , "  
ou t : "o r  In te rna t iona l  Sys tem o f  Un i t s  (met r i c  sys tem) . "  
ou t : " I t ' s  use fu l  fo r  teach ing ,  and  ex t rac ts  may  be  used"  
ou t : " fo r  convers ion  subrou t ines  i n  produc t ion  p rograms. "  
ou t : "  "  ou t : "Examples :  Term i s?  fu r longs  per  fo r tn igh t  
ou t : "  Term i s?  teaspoons /ga l lon"  
ou t : "  Term i s?  tes la "  
ou t : "  Term i s?  55  m i les  per  hour "  

!end_exp la in  re tu rn  



"  ( i n c h )  b  f e m t o  k i l d e r k i n  n e w t o n  s i  e v e r t  
#  ( p o u n d )  b a r  f  e r m i  k i  l o  n e w t o n  m e t r e  s k e i n  
'  ( f o o t )  b a r l e y c o r n  f i f t h  k i l o g r a m  k e l v i n  n e w t o n - m e t  r e  s l u g  
b b a r n  f i r k i n  k i  l o g r a m  m e t r e  n m i  s p a n  
A .  s  b a r r e l  f l  o u n c e  k i l o g r a m - k e t v i n  n o g g i n  s p i n d  l e  

b a s k e t  f l  o z  k i  l o g r a m - m e t r e  o e r s t e d  s r  
b d  f t  f l u i d  d r a m  k i  p  o h m  s t a n d a r d  

B q  b e c q u e r e l  f l u i d  o z  k n o t  o u n c e  s t a t a m p e r e  
C  b i o t  f l u i d o u n c e  I  o z  s t a t c o u l o m b  
C .  m  b o a r d  f t  f l u i d r a c h m  L a m b e r t  p a c e  s t a t f a r a d  
C i  b o a r d f e e t  f  l u i d r a m  L a n g  l e y  p a l m  s t a t h e n r y  
F  b o a r d f o o t  f o o t  l a s t  p a r s e c  s t a t m h o  
G y  b o  I t  f o o t c a n d l e  l b  p a s c a l  s t a t o h m  
H  b u s h e l  f o o t  L a m b e r t  l e a  p a s c a l  s e c o n d  s t a t v o l t  
H P  b u t t  f o r t n i g h t  l e a g u e  p a s c a l - s e c o n d  s t e r a d i a n  
H z  c c  f r a n k l i n  L i g h t y e a r  p e c k  s t e r e  
J  c .  c .  f t  l i n e  p e n n y w e i g h t  s t i  l b  
K  c a b  f u r  l o n g  l i n k  p e r c h  s t o k e s  
M x  c a l i b e r  9  .  l i t r e  p e t a  s t o n e  
N  c a l o r i e  g a l  I m  p h  s t  r i k e  
N .  m  c a n d e l a  g a l  I o n  l u m e n  p h o t  s u r v e y  f e e t  
P  c a n d e l a  s t e r a d i a n  g a m m a  l u x  p i  c a  s u r v e y  f o o t  
P a  c a n d e l a - s t e r a d i a n  g a u s s  I x  p i  c o  s u r v e y  f t  
P a  . s  c a n d l e  g i g a  m  p i  n t  t  
P a .  s e c  c a n d  l e p o w e r  g i  I b e r t  m * * 2  p o i n t  t a b l e s p o o n  
R  c a r a t  g i l l  m * * 2 . s r  p o i  s e  t b s  
S  c d  g m  m * * 3  p o l e  t e a s p o o n  
S v  c d . s r  g r  m . K  p o n d  t e n t h m e t  r e  
T  c e n t a l  g r a d e  m a g n u m  p o t t l e  t e r a  
V  c e n t i  g r a i n  m a r a t h o n  p o u n d  t e s t a  • c e n t u r y  g r a m  m a x w e l  I  p o u n d a  I  t e x  • c h a i n  g  r a m m e  m e g a  p s i  t h e r m  
W . h  c h a l d r o n  g r a y  m e t h u s e l a h  p t  t h r e a d  
W . s  c  l o v e  h a  m e t  r e  p u n c h e o n  t o n  
W b  c o r d  h a n d  m e t r e  k e l v i n  q t  t o n n e  
W h  c o u l o m b  h a n k  m e t r e  n e w t o n  q u a r t  t o r r  
a b a m p e  r e  c o u l o m b  m e t r e  h e c t a r e  m e t  r e - k e l v i n  q u a r t e r  t o w n s h i p  
a b c o u l o m b  c u b i  t  h e c t o  m e t  r e - n e w t o n  q u i n t a  I  t s p  
a b f a r a d  c u p  h e e r  m e t r i c  t o n  r a d  t u n  
a b h e n r y  c u r i  e  h e n r i e s  m h o  r a d i a n  u n i t  p o l e  
a b m h o  c u t  h e n r y  m i  r d  v o l t  
a b o h m  c y c l e  h e r t z  m i  c  r o  r e m  v o l t  s e c o n d  
a b v o l t  d a y  h o g s h e a d  m i c  r o n  r h e  v o l t - s e c o n d  
a c  r e  d e c a  h o r s e p o w e r  m i l  r o d  w a t t  
a c r e  f e e t  d e c a d e  h o u r  m i  l e  r o e n t g e n  w a t t - h o u r  
a c r e  f o o t  d e c i  h r  m i  I  l i  r o l  I  w a t t h o u r  
a c r e  f t  d e k a  h u n d r e d w e i g h t  m i  I  l i b a r  s  w a v e  n u m b e r  
a c r e  i n  d e n i e r  i  n  m i n  s * * 2  w e b e r  
a c r e  i n c h  d r o p  i  n * * 2  m i n i m  s a c k  w e e k  
a m p  d y n  i n c h  m i  n u t  e  s e a m  w e y  
a m p e  r e  d y n e  i n c h e s  m o l  s e a m i  I e  w i n e g l a s s  
a m p e r e  h o u r  e l e c t  r o n v o l t  i  r o n  m o l  . K  s e c  w k  
a m p e r e  s e c o n d  e l l  j  e r o b o a m  m o l e  s e c * * 2  y a r d  
a m p e r e  s e c o n d  m e t r e  e r g  j  o u l e  m o l e  k e l v i n  s e c o n d  y d  
a m p e  r e _ s e c o n d  e x a  k W . h  m o l e - k e t v i n  s e c o n d * * 2  y e a r  

^ p j s t  r o m  

a s t r o n o m i c a l  u n i t  

f a l l  k W h  n a i  I  s e c o n d s * * 2  y r  ^ p j s t  r o m  

a s t r o n o m i c a l  u n i t  
f a r a d  k a y s e r  n a n o  s e c t i o n  

^ p j s t  r o m  

a s t r o n o m i c a l  u n i t  f a r a d a y  k e l v i n  n a u t  m i  s h a k e  
a t m o s p h e r e  f a t h o m  k g  . K  n a u t i c a l  m i l e  s h o t  
a t t o  f e e t  k g  . m  n e b u c h a d n e z z a r  s i e m e n s  



I n t e r a c t i v e  C h a r a c t e r i s t i c s  

T h e  p r o g r a m  i t s e l f  i s  a  f i l e  n a m e d  T E X L I B / L / S I ,  w h e r e :  

T E X L I B  i s  a  l i b r a r y  o f  s e r v i c e  p r o g r a m s ,  
u s u a l l y  w r i t t e n  i n  t h e  T E X  l a n g u a g e ,  
o r g a n i z e d  f o r  r e t r i e v a l  b y  k e y w o r d s .  

L  i s  t h e  " L E A R N "  s u b d i v i s i o n  o f  T E X L I B .  

S I  i s  t h e  p r o g r a m  i t s e l f .  

I n  p r a c t i c e ,  o n e  d i a l s  u p  t o  c o n n e c t  a  t e r m i n a l  t o  a  H o n e y ­
w e l l  L e v e l  6 6  c o m p u t e r  ( t h e  o n l y  c o m p u t e r  t h a t  u n d e r s t a n d s  
t h e  T E X  p r o g r a m m i n g  l a n g u a g e  [ 1 , 2 , 3 , 4 1 1  a t  t h i s  w r i t i n g ) .  A f ­
t e r  i n v o k i n g  t h e  T E X  s y s t e m ,  t h e  p r o g r a m  T E X L I B / L / S I  i s  
c a l l e d ,  w i t h  t h e s e  r e s u l t s :  

- c a l l  t e x l i b / l / s i  

T E X L I B / L / S I  c o n v e r t s  j u s t  a b o u t  a n y t h i n g  t o  t h e  S I ,  
o r  I n t e r n a t i o n a l  S y s t e m  o f  U n i t s  ( m e t r i c  s y s t e m ) .  
I t ' s  u s e f u l  f o r  t e a c h i n g ,  a n d  e x t r a c t s  m a y  b e  u s e d  
f o r  c o n v e r s i o n  s u b r o u t i n e s  i n  p r o d u c t i o n  p r o g r a m s .  

E x a m p l e s :  T e r m  i s ?  f u r l o n g s  p e r  f o r t n i g h t  
T e r m  i s ?  t e a s p o o n s / g a l l o n  
T e r m  i s ?  t e s l a  
T e r m  i s ?  5 5  m i l e s  p e r  h o u r  

W a n t  t o  s e e  t h e  p e r m i s s i b l e  t e r m s ?  ( 8 0  l i n e s )  n o  

T e r m  i s ?  

T u t o r i a l  a n d  C o n v e r s a t i o n a l  A s p e c t s  

T h e  u s e r  m a y  p a c e  t h e  l e a r n i n g  p r o c e s s ,  f o r  n o  o t h e r  p e r s o n  
i s  i n v o l v e d .  T h e  u s e r  m a y  g i v e  a n y  r e p l y  t o  t h e  q u e s t i o n :  

T e r m  i s ?  

T h e  p r o g r a m  t h e n  t a k e s  s o m e  a c t i o n  f o r  e v e r y  i n p u t ,  e a c h  a c ­
t i o n  b e i n g  i n  o n e  o f  t h e s e  c l a s s e s :  

•  I n p u t  c o r r e c t  

—  A  r e s p o n s e  i s  o u t p u t ;  a  c o n v e r s i o n ,  a  r a t i o ,  o r  a  
d e f i n i t i o n  ( a s  f o r  a  p r e f i x  o r  u n i t ) .  



• 
T e r m  i s ?  l i g h t y e a r s  p e r  y e a r  
o u t p u t  =  0 . 3  G m / s  

q u a n t i t y  o f  v e l o c i t y  

T e r m  i s ?  f i r k i n s  p e r  h o g s h e a d  
=  5 . 8 2 9  

T e r m  i s ?  p e t a  
p e t a  m e a n s  1 0  t o  t h e  p o w e r  1 5  

T e r m  i s ?  t e s l a  
q u a n t i t y  o f  m a g n e t i c  f l u x  d e n s i t y  

I n  t h e  f i r s t  e x a m p l e  w e  n o t e  t h a t  t h e  m e t r i c  s p e e d  o f  
l i g h t  i s  0 . 3  g i g a m e t r e s ,  o r  3 0 0  m e g a m e t r e s ,  p e r  s e c o n d ,  
q u i t e  e x a c t l y .  A n  e a s y  f i g u r e  t o  r e m e m b e r .  

•  U n i t  m i s s p e l l e d  

—  T h e  m o s t  c o m m o n  r e s p o n s e s  a r e :  

A  " m e t e r "  i s  a n  i n s t r u m e n t .  
T h e  u n i t  o f  l e n g t h  i s  t h e  " m e t r e "  

" L i t r e " ,  i f  y o u  p l e a s e !  

•  U n i t  i s  a m b i g u o u s  

—  T h e  S I  i s  a  p r e c i s e  s y s t e m .  I t s  u n i t s  n e v e r  v a r y .  
W h e n  i m p r e c i s e  O l d  E n g l i s h  t e r m s  a r e  g i v e n ,  t h e y  a r e  
r e c o g n i z e d ,  a n d  a  m e s s a g e  i n d i c a t e s  w h y  t h e y ' r e  n o t  
c o n v e r t i b l e .  F o r  e x a m p l e ,  t h e  w i n e  i n d u s t r y  h a s  n o  
s t a n d a r d  f o r  c h a m p a g n e  b o t t l e s ,  o r  f i l l s .  T h e  m a g n u m ,  
j e r o b o a m ,  m e t h u s e l a h ,  a n d  n e b u c h a d n e z z a r  v a r y  w i t h  t h e  
i n d i v i d u a l  p r o d u c e r .  

T e r m  i s ?  c a l o r i e  
N o  d a t a  o n  " c a l o r i e "  
R e a s o n  =  ( t h e r e  a r e  m a n y )  
R e t r y  

T h e  s a m e  i s  t r u e  f o r  B r i t i s h  T h e r m a l  U n i t s .  T h e r e  a r e  
s i x  d i f f e r e n t  v a l u e s ,  s e e  C 5 0 ,  p p .  2 4 - 2 5 ,  t h e  m o s t  a u ­
t h o r i t a t i v e  U S  d o c u m e n t  o n  t h e  S I  a n d  c o n v e r s i o n .  A n d  
f o r  b a s k e t ,  p i n c h  o f  s a l t ,  a n d  m a n y  o t h e r s .  

•  R e s u l t  o u t  o f  r a n g e  

—  A l t h o u g h  t h e  S I  c a n  h a n d l e  q u a n t i t i e s  f r o m  t h e  n e a r  
i n f i n i t e s i m a l  t o  t h e  s u p e r a s t r o n o m i c a l ,  i t ' s  s t i l l  p o s ­
s i b l e  t o  f a l l  o u t s i d e  t h e  p e r m i s s i b l e  r a n g e .  



T e r m  i s ?  g i g a c y c l e s  p e r  p i c o s e c o n d  
W o w !  Y o u ' v e  e x c e e d e d  S I  L i m i t s !  
R e t  r y  

«  C o m p o u n d  u n i t  m a k e s  n o  p h y s i c a l  s e n s e  

T e r m  i s ?  v o l t  p e r  s e c o n d  
-  H a s  n o  m e a n i n g  i n  t h e  S I  

T e r m  i s ?  k i l o h m s  p e r  v o l t  
-  H a s  n o  m e a n i n g  i n  t h e  S I  

•  U n i t  i s n ' t  k n o w n  t o  t h e  p r o g r a m  

—  T h i s  i s  n o t  u s u a l l y  t r u e ,  a s  t h e  d r i v i n g  t a b l e  c o n ­
t a i n s  s o m e  3 5 0  e n t r i e s ,  o f  w h i c h  m a n y  a r e  v a r i a n t s .  
H o w e v e r ,  i f  t h e  u s e r  m i s k e y s ,  o r  e n t e r s  s o m e  t e r m  n o t  
i n  t h e  t a b l e ,  a  r a n d o m  d i g i t  i s  g e n e r a t e d  a n d  u s e d  t o  
s u b s c r i p t  t h e  s e l e c t i o n  o f  a  m e s s a g e  o f  c o n d o l e n c e .  

T e r m  i s ?  2  b i o t s  
N o  d a t a  o n  " b i o t "  
R e a s o n  =  ( c a n n o t  l o c a t e  c o n v e r s i o n  f a c t o r s )  
R e t  r y  

T e r m  i s ?  m o t h e r i n l a w  
" o t h e r i n l a w "  i s n ' t  i n  o u r  v o c a b u l a r y  
R e t r y  

T h e  l a t t e r  a p p e a r s  r a t h e r  s t u p i d  a t  f i r s t ,  u n t i l  y o u  
r e a l i z e  h o w  t h e  p r o g r a m  m u s t  w o r k .  F i r s t  i t  c h e c k s  f o r  
t h e  f u l l  p r e f i x  f r o m  a m o n g :  

1 0  t o  +  i  i  1 0  t o  - i  

e x a  ( E )  1 8  a t t o  ( a )  
p e t a  ( P )  1 5  f  e m t o  ( f )  
t e r a  ( T )  1 2  p i  c o  ( p )  
g i g a  ( G )  9  n a n o  ( n )  
m e g a  ( M )  6  m i  c  r o  </* 
k i  l o  ( k )  3  m i  1 1  i  ( m )  
h e c t o  ( h )  2  c e n t  i  ( c )  
d e k a  ( d a )  1  d e c  i  ( d )  

I n  t h i s  c a s e ,  f a i l i n g  t o  f i n d  a  f u l l  p r e f i x ,  i t  a t ­
t e m p t s  t o  f i n d  a  p r e f i x  s y m b o l .  I t  f o u n d  o n e ,  " m "  f o r  
" m i l l i " ,  w h i c h  w a s  t h e n  r e m o v e d  t o  f i n d  a  u n i t  o f  m e a ­
s u r e .  " o t h e r i n l a w "  w a s n ' t  i n  t h e  t a b l e ,  w i t h  t h e  a b o v e  
r e s u l t .  



c  I n t e r p r e t a t i o n  i s  c a s e - d e p e n d e n t  

—  T h e  S I  r e a l l y  d e m a n d s  a n  a l p h a b e t  w i t h  b o t h  c a p i t a l s  
a n d  s m a l l  l e t t e r s .  M a n y  i n t e r p r e t a t i o n s  d e p e n d  u p o n  
c a s e  d i s t i n c t i o n ,  a l t h o u g h  t h e r e  i s  a  s t a n d a r d  f o r  
s i n g l e - c a s e  a n d  l i m i t e d  a l p h a b e t s  C 6 J .  E x a m p l e s :  

T e r m  i s ?  1 5  F T / s e c .  
E n t e r  " f t "  i f  y o u  m e a n  " f e e t "  

" f T "  i f  y o u  m e a n  " f e m t o t e s l a "  ?  f t  
o u t p u t  =  4 . 5 7 2  m / s  

q u a n t i t y  o f  v e l o c i t y  

T e r m  i s ?  g m / c u b i c  m  
E n t e r  " g "  i f  y o u  m e a n  " g r a m "  

" G m "  i f  y o u  m e a n  " g i g a r n e t  r e "  ?  g  
o u t p u t  =  g / m * * 3  

q u a n t i t y  o f  d e n s i t y  

T e r m  i s ?  c c / m l  
E n t e r  " c u b i c  c m "  i f  y o u  m e a n  " c m * * 3 "  

" c C "  i f  y o u  m e a n  " c e n t i c o u l o m b "  ?  c u b i c  c m  
= 1 

V a r i a t i o n  i n  H u m a n  I n p u t  

P r o g r a m s  o f  t h i s  k i n d  a r e  a  n a t u r a l  t a r g e t  f o r  t h e  p e r v e r s e  
( a n d  n o t  s o  p e r v e r s e )  u s e r .  " H e r e  i s  t h i s  p r o g r a m " ,  t h e  
u s e r  i s  i n c l i n e d  t o  f e e l ,  " p r e t e n d i n g  t o  a c t  h u m a n  —  s o  w h y  
n o t  o u t s m a r t  i t ? "  S e v e r a l  d e f e n s i v e  d e v i c e s  a r e  e m p l o y e d :  

A  t e r m i n a l  " s "  i s  f i r s t  a s s u m e d  t o  b e  a  p l u r a l ,  
a n d  t h e  s e a r c h  i s  m a d e  w i t h o u t  i t .  I f  n o  h i t  i s  
f o u n d ,  t h e  " s "  i s  r e s t o r e d  f o r  a n o t h e r  s e a r c h  ( t h e  
u n i t  m a y  h a v e  b e e n  " S i e m e n s "  o r  " g a u s s " ) .  T h i s  
m e a n s  t h a t  t h e  t a b l e  m u s t  h a v e  c e r t a i n  v a r i a n t  e n ­
t r i e s ,  s u c h  a s  " i n c h e "  o r  " h e n r i e "  o r  " h e r t z e " ,  
e v e n  t h o u g h  " h e r t z e s "  i s  i n c o r r e c t ,  a n d  w e ' l l  t e l l  
t h e  u s e r - t h a t  l a t e r .  

A b b r e v i a t i o n  b y  c o m m o n l y - u s e d  s y m b o l s  m u s t  b e  r e ­
c o g n i z e d  i n  t h e  t a b l e  —  t h e  d o u b l e  q u o t e  f o r  
i n c h e s ,  t h e  s i n g l e  q u o t e  f o r  f e e t ,  a n d  t h e  " f t "  f o r  
p o u n d s .  L e t t e r  a b b r e v i a t i o n s  m u s t  e x i s t ,  a n d  s o  
m u s t  p l u r a l  v a r i a n t s  —  f o o t ,  f e e t ,  f t ,  i n c h ,  i n .  

T h e n  t h e r e  i s  t h e  c o m m o n  m a l p r a c t i c e  o f  t h e  m e d i ­
c a l  p r o f e s s i o n ,  n o t  s u b j e c t  t o  l a w s u i t ,  o f  u s i n g  
" g m "  f o r  g r a m ,  i n s t e a d  o f  " g " ,  a n d  " c c "  i n s t e a d  o f  
" m l " ,  f o r  m i  H i . l i t r e .  



T h e r e  m a y  b e  g e n u i n e  E n g l i s h m e n  a m o n g  u s ,  s p e l l i n g  
i t  " g r a m m e " ,  w h o  m a y  u s e  t h e  a b b r e v i a t i o n  " g r " ,  
w h i c h  s h o u l d  r e a l l y  r e p r e s e n t  " g r a i n " .  

V a r i a t i o n s  o f  c e r t a i n  i n d i v i d u a l  o r  c o m p o u n d  t e r m s  
e x i s t  a s  e n t r i e s :  

f l u i d  d r a m  f l u i d r a m  

n m i  n a u t  m i  

f  l u i d r a c h m  

n a u t i c a l  m i l e  

W h  
w a t t  h o u r  

W . h  
w a t t - h o u r  w a t t - h r  

S o m e  a r e  i n c l i n e d  t o  a l s o  s p e l l  o u t  t h e  n u m e r i c  
c o n s t a n t s :  

a  h u n d r e d  s i x  t h o u s a n d  a n d  f i f t y t w o  m e t r e s  p e r  d a y  

t T h e  p r o g r a m  i s  d e s i g n e d  s o  t h a t  t h e  m e t r i c  ( S I )  
p r e f i x e s )  m a y  b e  a p p l i e d  e v e n  t o  E n g l i s h  u n i t s ,  
w i t h  o f t e n  c u r i o u s  r e s u l t .  E x a m p l e s :  

k i l o f a t h o m s  p e r  c e n t i f o r t n i g h t  ( 1 . 5 1 2  m m / s )  
m i c r o f i r k i n s  p e r  h e c t o t e a s p o o n  ( t h e r e  a r e  1 2 0 4 6 )  

•  I t  i s  a l s o  p r e p a r e d  t o  a c c e p t  l a r g e  c o n s t a n t s :  

T e r m  i s ?  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1  c u  m e t r e s  
o u t p u t  =  1 0 0 0 0  f m * * 3  

q u a n t i t y  o f  v o l u m e  

T e r m  i s ?  1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  m * * 3  
o u t p u t  =  1 0  P m * * 3  

q u a n t i t y  o f  v o l u m e  

•  I t  i s  p r e p a r e d  t o  a c c e p t  c o m m a s  m a r k i n g  o f f  t r i p ­
l e t s  o f  d i g i t s ,  a n d  m a y  b e  m o d i f i e d  t o  a c c e p t  t h e  
c o m m a  a s  t h e  r a d i x  p o i n t .  



T h e  P r o g r a m  i s  I n d e p e n d e n t  o f  V o c a b u l a r y  

C o n v e r s i o n  i s  t a b l e - d r i v e n .  T h e  s t a n d a r d  e n t r y  i s  i n  t h i s  
f o r m ,  s e p a r a t e d  b y  v e r t i c a l  b a r s  f o r  s c a n n i n g :  

U N | t a P b 3 S I U | T | Q | S N  

w h e r e :  

U N  =  u n i t  n a m e  ( e . g . ,  f a t h o m )  
a P b  =  c o n v e r s i o n  t o  t h e  p r o p e r  S i  u n i t ,  s i g n i f y i n g  

_ a _  t i m e s  1 0  t o  t h e  p o w e r  b _  ( m a y  b e  n u l l )  
S I U  =  t h e  p r o p e r  S I  u n i t  s y m b o l  ( e . g . ,  m )  
T  =  t y p e  c o d e  ( 0 ,  i f  a n  S I  u n i t )  
Q  =  q u a n t i t y  c l a u s e ,  e . g .  " a n g u l a r  v e l o c i t y "  
S N  =  S e r i a l  n u m b e r  f o r  t h e  S I  u n i t  

T h e  g e n e r a l  p r o c e d u r e  i s :  

1 .  S p l i t  i n p u t  o n  " p e r "  o r  " / "  
2 .  F i n d  n u m e r a t o r  
3 .  E v a l u a t e  i t s  c o n s t a n t ,  p o s s i b l y  m o d i f i e d  b y  C a P b T  
4 .  P i c k  u p  u n i t  n u m b e r  f o r  n u m e r a t o r  
5 .  I f  d e n o m i n a t o r  e x i s t s ,  r e p e a t  2  
6 .  I f  d e n o m i n a t o r  e x i s t s ,  r e p e a t  3  
7 .  I f  d e n o m i n a t o r  e x i s t s ,  r e p e a t  4  
8 .  P u t  b o t h  c o n s t a n t s  t o g e t h e r  f o r  f i n a l  
9 .  S e a r c h  f o r  r a t i o  o f  s e r i a l  n u m b e r s  

L e t ' s  f o l l o w  t h a t  f o r  a n  i n p u t  o f  " 2 5  p o l e s  p e r  1 . 6 6  m i n ­
u t e s " .  T h e  e n t r i e s  i n  t h e  t a b l e  a r e :  

p o l e | C 5 Q 2 9 1 5 9 p - 6 3 m 1 6 1  l e n g t h ,  i n  m e t r e s ,  n o t  p o l e s | 0 1  

m i n u t e | C 6 p 1 3 s | 1 | t i m e | 0 3  

A  p o l e  ( t y p e  6  d e n o t e s  O l d  E n g l i s h  u n i t )  i s  5 . 0 2 9 1 5 9  m e t r e s .  
A  m i n u t e  ( t y p e  1  d e n o t e s  n o n m i m i m a l  m u l t i p l e  o f  a  S I  u n i t )  
i s  6 0  s e c o n d s .  T h e  c o m b i n e d  c o n s t a n t  i s  

( 2 5  x  5 . 0 2 9 1 5 9 ) / ( 1 . 6 6  x  6 0 )  =  1 . 2 6 2 3 3  .  

N o w  t h e  t a b l e  i s  s e a r c h e d  f o r  t h e  r a t i o  " 0 1 / 0 3 " ,  a n d  i t  
y i e l d s  " m / s " ,  s o  t h e  a n s w e r  i s :  

1 . 2 6 2  m / s ,  a  q u a n t i t y  o f  v e l o c i t y  

I n  s o m e  c a s e s  t h e  r a t i o s  w i l l  r e d u c e  t o  s i n g l e  S I  u n i t s .  
F o r  e x a m p l e ,  k g . m  p e r  s e c o n d  p e r  s e c o n d  ( 3 0 / 2 7 )  r e d u c e s  t o  
n e w t o n s  o f  f o r c e  ( 1 6 ) ;  n e w t o n s  p e r  s q u a r e  m e t r e  ( 1 6 / 2 5 )  r e ­
d u c e s  t o  p a s c a l s  o f  p r e s s u r e .  



A c k n o w l e d g e m e n t s  a n d  P e r m i s s i o n s  

T h e  S I  p r o g r a m  w a s  f i r s t  d e m o n s t r a t e d  p u b l i c l y  a t  t h e  4 t h  
A n n u a l  C o n f e r e n c e  o f  t h e  A m e r i c a n  N a t i o n a l  M e t r i c  C o u n c i l ,  
i n  W a s h i n g t o n ,  D C ,  o n  1 9 7 9  A p r i l  0 2 - 0 4 .  T w o  t e r m i n a l s  w e r e  
i n  o p e r a t i o n ,  o n e  c o n n e c t e d  t o  F S O  i n  M c L e a n ,  t h e  o t h e r  t o  
S y s t e m  X  i n  P h o e n i x .  M o s t  a t t e n d e e s  w e r e  s u r p r i s e d  t o  s e e  
h o w  m u c h  i n t e l l i g e n c e  c o u l d  b e  i n c o r p o r a t e d  i n  a  c o m p u t e r  
p r o g r a m ,  a n d  a l l  t h a t  p l a y e d  e n j o y e d  i t .  

N o  d e c i s i o n  h a s  b e e n  m a d e  a b o u t  w h e t h e r  t o  m a r k e t  t h e  p r o ­
g r a m  f o r  r e v e n u e ,  o r  t o  d o n a t e  i t  t o  H L S U A  a n d  s c h o o l s  
t h r o u g h o u t  t h e  c o u n t r y .  I f  p r o v i d e d  f r e e ,  h o w e v e r ,  t h e r e  
m u s t  b e  a  s t i p u l a t i o n  t h a t  t h e  p r o g r a m  m u s t  n o t  b e  a l t e r e d  
t o  a c c e p t  t h e  p r o v i n c i a l  s p e l l i n g s  " m e t e r "  a n d  " l i t e r " .  
T h e y  c a u s e  t o o  m u c h  c o n f u s i o n  i n  u s a g e  a n d  p r o n u n c i a t i o n .  

I f  y o u r  f a v o r i t e  O l d  E n g l i s h  t e r m  i s  m i s s i n g  f r o m  F i g u r e  2 ,  
c a l l  8 * 3 5 7 - 2 5 6 9  t o  h a v e  i t  a d d e d .  

I  t h a n k  L o u i s  S o k o l ,  P r e s i d e n t  o f  t h e  U .  S .  M e t r i c  A s s o c i a ­
t i o n ,  f o r  s u p p o r t  a n d  s u g g e s t i o n s  d u r i n g  m y  m e t r i c  t r a i n i n g .  
M o s t  t h a n k s  g o  t o  E r i c  C l a m o n s  a n d  R i c k  K e y s ,  w h o  c r e a t e d  
a n d  b u i l t  t h e  T E X  l a n g u a g e  a n d  p r o c e s s o r ,  w i t h o u t  w h i c h  I  d o  
n o t  b e l i e v e  s u c h  a  p r o g r a m  c o u l d  h a v e  b e e n  c o n s t r u c t e d !  

R E F E R E N C E S  

1 .  T h e  T E X  S u b s y s t e m  o f  t h e  T i m e s h a r i n g  S y s t e m ,  S e ­
r i e s  6 0  L e v e l  6 6 ,  H o n e y w e l l  I n f o r m a t i o n  S y s t e m s ,  
2 0 0  S m i t h  S t r e e t ,  W a l t h a m ,  M A  0 2 1 5 4 ,  O r d e r  D F 7 2 .  

2 .  R . W .  B e m e r ,  " I n t r o d u c t i o n  t o  t h e  T E X  l a n g u a g e  -
P a r t  I " ,  I n t e r f a c e  A g e  M a g a z i n e  3 ,  N o .  8 ,  1 4 4 - 1 7 7  
( 1 9 7 8  A u g ) .  

3 .  - ,  " I n t r o d u c t i o n  t o  t h e  T E X  l a n g u a g e  -  P a r t  I I " ,  
I n t e r f a c e  A g e  M a g a z i n e  3 ,  N o .  9 ,  1 2 4 - 1 2 7  ( 1 9 7 8  
S e p ) .  

4 .  - ,  " I n t r o d u c t i o n  t o  t h e  T E X  l a n g u a g e  -  P a r t  I I I " ,  
I n t e r f a c e  A g e  M a g a z i n e  3 ,  N o .  1 0 ,  1 2 6 - 1 3 1  ( 1 9 7 8  
O c t ) .  

5 .  A S T M  S t a n d a r d  f o r  M e t r i c  P r a c t i c e ,  E  3 8 0 - 7 6 ,  A m e r ­
i c a n  S o c i e t y  f o r  T e s t i n g  a n d  M a t e r i a l s ,  1 9 1 6  R a c e  
S t . ,  P h i l a d e l p h i a ,  P A  1 9 1 0 3 .  

6 .  I n t e r n a t i o n a l  S t a n d a r d  2 9 5 5 ,  I n f o r m a t i o n  p r o c e s s ­
i n g  —  R e p r e s e n t a t i o n  o f  S I  a n d  o t h e r  u n i t s  f o r  
u s e  i n  s y s t e m s  w i t h  l i m i t e d  c h a r a c t e r  s e t s .  
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Hourmany 
barleycorns 

a foot? in 
Honeywell has a computer prog-

gram that will tell you not only 
how many barleycorns there are in 
a foot (36), but also how many 
teaspoons to a tablespoon (3), and 
how many firkins to a hogshead 
(5.829). 

If you want to convert a custom­
ary term like the familiar foot to 
the metric system the computer 
program will tell you it's 0.305 
metres. If you want to go the other 
way and discover how many 
inches, say, are in .375 of a metre, 
it will respond 14.764. 

If you don't know what the 
metric prefixes mean you can enter 
them into the computer and it will 
tell you that the term peta, for 
example, means 10 to the power 
of 15. Or, if you don't know your 
units of measurement, you can 
discover that the term tesla is a 
quantity of magnetic flux density. 

It will do stones per angstrom 
(63.503 Tg/m), statvolts per 
abampere (29.979 ohm), yards per 
bolt (40), cups per gallon (16), 
megafathoms per milliday (21.167 

km/s), or seconds per century 
(3153600008). -

The computer will convert light-
years per year to 0.3 Gm/s. In 
other words it tells you that 0.3 
gigametres, or 300 megametres, 
per second is the speed of light. 

The program was demonstrated 
recently by its author, Honeywell's 
Bob Bemer, widely known as the 
father of ASCII, at the American 
National Metric Council Confrence 
in Washington. Bemer believes it 
could have wide use as a learning 
tool for metrication since it simply 
asks what you wish to convert and 
does it. "You can sit at a terminal 
all by yourself and learn at your 
own pace. No embarrassment, no 
teachers-nothing is required but 
the time to play and experiment," 
he said. 

The program is driven by a 
table of more than 300 units and 
their conversion factors. It is writ­
ten in TEX, which is a full pro­
gramming language like many 
others, except that, according to 
Bemer, it possesses "exceptional 
string-handling ability and sub­
sumes a text editor and local file." 
TEX is available on Honeywell's 
large-scale Level 66 DPS com­
puters and their predecessors 
using the GCOS operating system. 

American Motors 
changeover made 
in one weekend 

American Motors Corp. replaced 
a 13-year-old Honeywell main­
frame computer with a larger, 
more modern Series 60 Level 
66/60 in one weekend. Programs 
that ran on the old one were 
started up on the new system 
Monday morning without requiring 
any new programming. 

"We bridged a hardware tech­
nology gap of 13 years without 
changing a single line of code," 
said Martin Mutz, AMC's corporate 
director of information systems. 
"And we were able to do that 
because the Honeywell GCOS 
operating system works for all 
models in the Series 60 line. 

"Application programs are 
transferrable among the entire 
span of the Level 66 mainframe 
and minicomputer families. Appli­
cations developed on a mainframe 
can be run on a mini. Also, the 
central processors are field up­
gradable and the next larger or 
smaller processor can be substi­
tuted to balance computer power 
with need." 

Commonality of operating sys­
tems and transportability of appli­
cations are among the main rea­
sons American Motois slftirdard-
ized its widespread data processing 
operations on Honeywell main­
frame and minicomputer systems. 

"Everybody makes good hard­
ware," Mutz said. But he cau­
tioned that the operating system, 
software and conversion-free 
growth are the most important 
factors. His confidence in Honey­
well's operating system software is 
based in part on his experience in 
replacing the old Honeywell main­
frame and partly on the demon­
strated compatibilities between 
Level 66 mainframes and Level 6 
minis. "This provides an environ­
ment in which user application 
programs can be developed and 
enhanced without expensive and 
time-consuming conversions," he 
said. 

AMC's data processing activities 
grew like those of many other 
large organizations—separate facili­
ties acquiring computers from dif­
ferent vendors, and with software 
programs and general operating 
know-how not interchangeable be­
tween facilities. AMC thus found 
itself with both Honeywell and 
IBM computers handling similar 
applications at its largest data 
processifly Siite, the Corporate In­
formation Services Center in 
Detroit. 



II American National /Vletrlc Council 
1625 Massachusetts Avenue, NW, Washington, D.C. 20036 (202) 232-4545 

April 24 , 1979 

Mr. Robert W. Bemer 
Honeywell Information Systems, Inc. 
P.O. Box 6000 
Phoenix, Arizona 85005 

Dear Bob: 

On behalf of the American National Metric Council 
I wish to extend our sincere thanks__jLjid appreciation to 
you for your participation in our Fifth 'Annual Conference. 
We are extremely grateful to you fcIT Talcing time away from 
your busy schedule and helping make the "Metric Conversion 
of Computer Programs and Data Bases at Least Cost" Session 
of our Conference a success. 

With best wishes and sincere thanks, I remain 

Very truly yours, 

Stephen A. Vastagh 
Program Manager 

SAV:jw 



MffiData Communications 
SffilNTERFACE'79 
The Seventh Annual Presentation 160 Speen Street 
of the Original Data Communications Framingham, MA 01701 
Conference and Exposition. (617) 879-4502 

Outside of Massachusetts, call 
Co-Sponsored by To|| Free (800) 225-4620 

• RTRMHTIDN 
Magazine 

February 15, 1979 

Mr. Robert Bemer, Consultant 
Honeywell Information Systems, Inc. 
P.O. Box 6000 
Phoenix, Arizona 85005 

Dear Bob: 

Our phone conversation of the other day resulted from my appreciation of your 
reputation as a recognized authority and speaker on the subject of code and 
documentation standards. This is a critically important concern for managers 
and users of data communications, and therefore constitutes a major part of 
the conference program of INTERFACE '79, the world's largest annual data commu­
nications conference and exposition. 

Over 200 speakers will participate in this year's INTERFACE — our seventh 
at Chicago's McCormick Place, April 9-12, 1979. Attendance is expected to 
exceed 15,000, and hundreds of major vendors of data communications products, 
services and supplies will be exhibiting their wares in an area larger than 
five football fields. 

My assignment is to develop the conference program, and I have been instructed 
to invite as speakers only the most knowledgeable and capable in their fields. 
I am, therefore, pleased to confirm your participation as chairman of the 
INTERFACE '79 session on "The Communicating Word Processor" (WPD-1) , scheduled 
for Monday, April 9, from 2:30-4:00 in the Mayer Room; and speaker at ''Controlling 
File Access and Physical Security" (SEC-1), scheduled for Monday, April 9, from 
4:00-5:30 in the Lawless Room. Your SEC-1 session chairman, Mr. Harold Uhrbach, 
will receive a copy of this letter. 

INTERFACE '79 is co-sponsored by Datamation magazine and actively supported 
by more than a dozen other major industry publications, including Data Commu-
nications, Infosystems, Telecommunications, Communications News, Mini/Micro 
Systems, Minicomputer News and Computer Data. It will be extensively promoted 
by these publications as well as by the general media, and will therefore afford 
yourself and your organization considerable exposure as leaders in your field. 

The enclosed includes an overview of INTERFACE '79 and an outline of the conference 
program. As a conference participant, you will, of course, be automatically 
registered (normally a $95 fee) so that you may attend any other sessions 
you wish. 

April 9-12,1979* McCormick Place* Chicago, Illinois 



'102 Safe and Secure 
SEC-1 Controlling File Access and 

Physical Security 
Mon., April 9, 1979 
4:00-5:30; Lawless Room 

An ingenious young student in a 
major northeastern city managed an 
unauthorized access to the local 
police department's data base. He 
used that unauthorized access to 
issue warrants for the arrest of his 
high school principal and an 
unfriendly teacher. The potential for 
such mischief (and much worse) is 
omnipresent, and must be guarded 
against with techniques that stay one 
or two steps ahead of the mischief-
makers. Security of data is a vital 
consideration for any installation, but 
so also is protection against such 
natural disasters as fire, flood and 
earthquake. Attendees at this session 
will get a good grounding in these 
basic security concerns. 

Chairman: Harold Uhrbach, President, DBD 
Systems, Inc., Rockville Centre, NY. Mr. 
Uhrbach is an internationally recognized 
consultant and lecturer with 25 years 
experience with management information 
systems and data base development. He has 
designed and implemented systems for 
government agencies, as well as banks, 
insurance companies and other industries. 
Previously, Mr. Uhrbach was involved in 
informational systems development, EDP 
review and audit, and hardware/software 
evaluation and selection for Auerbach 
Publishers, Inc. in New Jersey. He holds a BS 
degree in accounting from New York 
University and is a member of ACM. 

Systems (SEC-1) 
Robert William Bemer, Consultant, Honeywell 
Information Systems, Inc., Phoenix, AZ. Since 
1\|74, Mr. Bemer has been Editor of the 
Honeywell Computer Journal and Staff 
Consultant to V. P. ASTO. Previously, he 
directed various projects at IBM, Sperry 
Univac and GE. He is credited with writing the 
first paper on Timesharing and developing 
COMTRAN, one of three major inputs to 
COBOL. Mr. Bemer has authored over 80 
articles and has been published) in German, 
Dutch, and British magazines. He holds an AB 
in mathematics at Albion College and a 
Certificate in Aeronautical Engineering at 
Curtiss-Wright Tech. 

James Booth, Marketing Manager, Info-guard 
Data Security Products, Motorola, Phoenix, 
AZ. Mr. Booth has been in his present position 
for the past three years. Previously, he worked 
for Motorola's Semiconductor Division as 
Product Marketing Engineer for their M6800 
microprocessor family of products. He is a 
member of ANSI X9. A. 3 (Security 
Committee) and ANSI ADHOC (Encryption 
Committee). Mr. Booth received a BS degree 
in electrical engineering from Arizona State 
University. 

Jacob Sternberg, President, Conversational 
Systems Corp., New York, NY, a firm 
specializing in the research and development 
of computer systems and computer 
technology. Mr. Sternberg, a former assistant 
professor of operations research at the 
Polytechnic Institute of New York, Graduate 
School of Engineering, has invented and 
patented several automated handwriting 
verification systems. He holds a BS degree in 
mathematics from City College in New York 
and an MS degree in operations research from 
New York University. 
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WPD-1 The Communicating Word 

Processor 
Mon., April 9, 1979 
2:15-3:45; Mayer Room 

Word processors are nice. 
Communicating word processors are 
better! That seems to be the rationale 
underlying an explosive increase this 
past year in the sale of 
communicating W-P systems. This 
systems-oriented session will 
examine what's currently available at 
varying price levels. Attendees will 
learn that communicating word 
processors are more than just word 
processors with a telephone 
interface. Would that it were that 
simple. INTERFACE'S independent 
experts, however, will provide you 
with the necessary guidance. 

Dale Kutnlck, Director of Research, The 
Yankee Group, Cambridge, MA, where he 
edits the Yankee Group's newsletter, "The 
Technical Office—Research and Analysis." 
Previously, he was an editor/analyst at 
International Data Corp., where he was 
responsible for IDC's EDP Industry Report, 
and where he wrote the "white paper" on 
"Information Processing in the Office of 
Tomorrow" that appeared in the October '77 
issue of Fortune. 

John Peers, President and Chief Executive 
Officer, Logical Machines Corporation, 
Sunnyvale, CA, where he is involved in 
manufacturing and marketing the ADAM 
minicomputer, TINA small business computer 
and ABLE multi-terminal system. Mr. Peers is 
the former chairman and chief executive 
officer of Allied Business Systems Ltd. in 
England, sales director of InterScan of Britain, 
a firm selling OCR equipment throughout 
Europe, and he has had various assignments 
in programming, systems analysis and sales at 
International Computers, also in England. 

Chairman: Robert William Bemer, Consultant, 
Honeywell Information Systems, Inc., Phoenix, 
AZ. Since 1974, Mr. Bemer has been Editor of 
the Honeywell Computer Journal and Staff 
Consultant to V. P. ASTO. Previously, he 
directed various projects at IBM, Sperry 
Univac and GE. He is credited with writing the 
first paper on Timesharing and developing 
COMTRAN, one of three major inputs to 
COBOL. Mr. Bemer has authored over 80 
articles and has been published in German, 
Dutch, and British magazines. He holds an AB 
in mathematics at Albion College and a 
Certificate in Aeronautical Engineering at 
Curtiss-Wright Tech. 
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Word Processing and Datacomm 119 
These sessions examine the inter­
relationship between data 
processing, data communications 
and word processing. The trend 
toward integration of these 
technologies into sophisticated 
systems is examined with an eye 
to the advantages compared with 
stand-alone systems. 
Four sessions cover the popular 
modes of implementing word 
processing in a datacomm 
environment. Updates on 
equipment and systems as well as 
management considerations for 
selecting, installing and applying 
those products will be covered. 

Safe and Secure Systems 101 
Always an important issue, 
security attains supercritical 
status in a distributed data 
processing environment. A 
multifaceted subject, DDP 
security encompasses security of 
the data (both stored and in 
transit); security of the site 
(physical security); security of the 
network (system security); and 
security of supporting 
subsystems (reliability), most 
notably the power links. These 
sessions address these areas as 
well as procedures for backup 
and recovery. 



L u n c h e o n  T a l k ,  
2 0 t h  A n n i v e r s a r y  o f  C O D A S Y L  
1 9 7 9  M a y  2 1  

R .  W .  B e m e r  

( I n t  r o d u c t i o n )  

T h e  o p p o r t u n i t y  t o  t a l k  t o  y o u  a l l  h e r e  h a s  o f  
c o u r s e  t r i g g e r e d  a  l o t  o f  r e c o l l e c t i o n s .  F o r  e x ­
a m p l e ,  I  r e m e m b e r  t h a t  t h e  S h o r t  R a n g e  C o m m i t t e e  
t h a t  g a v e  u s  t h e  f i r s t  c u t  a t  C O B O L  w a s  j u s t  t h a t .  
T h e y  w e r e  s u p p o s e d  t o  g e t  i t  o n  w i t h i n  3  m o n t h s .  
G r a c e  H o p p e r  a n d  I  s n i c k e r e d  a b o u t  t h e  i m p o s s i b l y  
s h o r t  t i m e ,  a n d  i t  a p p e a r s  w e  w e r e  j u s t i f i e d .  C O ­
B O L  i s n ' t  f i n i s h e d  y e t ,  a s  w e  c e l e b r a t e  2 0  y e a r s  
o f  w o r k !  

S u r e l y  y o u  r e m e m b e r  C O B O L  6 0 .  A n d  C O B O L  6 1 .  
A n d  C O B O L  6 8 .  A n d  C O B O L  7 4 .  A n d  C O B O L  8 0 .  A n d  
l o o k  f o r w a r d  t o  C O B O L  2 0 0 0 .  N o  w o n d e r  t h e  i n h a b ­
i t a n t s  o f  B a t t l e s t a r  G a l a c t i c a  w o r s h i p p e d  L o r d  C O ­
B O L .  H o w  i m m o r t a l  c a n  y o u  g e t ?  

C O B O L  m u s t  h a v e  b e e n  a  s i g n i f i c a n t  c o n t r i b u t i o n ,  
m e a s u r e d  b y  h o w  t h e  e a r l y  p r o p o n e n t s  h a v e  b e e n  
h o n o r e d .  O f  c o u r s e ,  C h a r l i e  P h i l l i p s  a n d  J o e  
C u n n i n g h a m  w e r e  v e r y  d i s t i n g u i s h e d  w h e n  t h e y  m o v e d  
t h e  p r o j e c t .  F o r  s o m e  o t h e r s  —  

D o  a n y  o t h e r  c o u n t r i e s  i n  t h e  w o r l d  h a v e  
h i g h - r a n k i n g  w o m e n  o f f i c e r s  t h a t  a r e  s o  i m p o r ­
t a n t  t h e y  a r e  n o t  a l l o w e d  t o  r e t i r e ,  l i k e  o u r  
o w n  N a v y  C a p t a i n  G r a c e  M u r r a y  H o p p e r ?  B u t  I ' m  
n o t  s u r e  w h a t  v e s s e l s  s h e  m a y  b o a r d  b e s i d e s  
t h e  U S S  C o n s t i t u t i o n .  

A n d  w h o  w a s  t h e  f i r s t  w o m a n  e l e c t e d  p r e s i ­
d e n t  o f  t h e  A s s o c i a t i o n  f o r  C o m p u t i n g  M a c h i n ­
e r y ?  J e a n  S a m m e t .  

W o u l d  t h e  H o n o r a b l e  J a c k  J o n e s  h a v e  k e p t  a  
V i c e  P r e s i d e n c y  s o  l o n g  i n  a  l a r g e  c o m p a n y  i f  
h e  h a d n ' t  b e e n  s o  c l o s e l y  a s s o c i a t e d  w i t h  C O ­
D A S Y L  a n d  C O B O L ?  W e l l ,  y e s ,  h e  w o u l d .  B u t  i s  
t h a t  a n y  w a y  t o  r u n  a  r a i l r o a d ?  

A n d  t h e n  t h e r e  a r e  t h o s e  w h o  p r e f e r  b e i n g  
t h e i r  o w n  b o s s  —  l i k e  H o w a r d  B r o m b e r g ,  w h o  
t o o k  o f f  f o r  S a n  F r a n c i s c o  a s  s o o n  a s  h e  h e a r d  
a b o u t  N o r t h  B e a c h .  
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A _  F  L a s h  o f  H i s t o r y  

D u e  t o  t h e  f o r e s i g h t  o f  t h e  f o u n d e r s ,  a n d  t h e i r  
c l e v e r n e s s  i n  k e e p i n g  t h e  h i s t o r y  i n  p r i n t  v i a  
h u n d r e d s  o f  t h o u s a n d s  o f  c o p i e s  o f  t h e  C O B O L  
s p e c i f i c a t i o n ,  I  n e e d  g o  i n t o  v e r y  l i t t l e  h i s t o r y  
h e r e .  W e  a r e ,  o f  c o u r s e ,  c e l e b r a t i n g  t h a t  f i r s t  
m e e t i n g  a t  t h e  P e n t a g o n ,  o n  1 9 5 9  M a y  2 8  a n d  2 9 .  

I t  w a s  a  n o b l e  v e n t u r e .  J e a n  S a m m e t ' s  h i s t o r y  
q u o t e s  a  m o t i v e  a s  a r t i c u l a t e d  b y  C h a r l i e  P h i l l i p s  
—  " T o  b r o a d e n  t h e  b a s e  o f  t h o s e  w h o  c a n  s t a t e  
p r o b l e m s  t o  c o m p u t e r s " .  P o s s i b l y  h e  a c t u a l l y  s a i d  
i t ;  I  h a v e  a  g r e a t  a d m i r a t i o n  f o r  C h a r l i e .  
P a r t i c u l a r l y  w h e n  y o u  c o n s i d e r  t h a t  h e  h a s  b e e n  
a c t i v e  i n  C O D A S Y L  e i g h t  y e a r s  l o n g e r  t h a n  t h e  f o r ­
m a l  r e i g n  o f  t h e  S h a h  o f  I r a n !  A n d  w i t h  e v e r y  
p r o s p e c t  o f  r u n n i n g  u p  t h e  t o t a l !  

J e a n  a l s o  a l l o w e d  a s  h o w  t h e  S h o r t  R a n g e  C o m m i t ­
t e e  w a s  s o m e w h a t  d e l u d e d ,  t h i n k i n g  t h a t  t h e i r  
f i r s t  s p e c  w a s  n o t  " s o m e t h i n g  i n t e n d e d  f o r  l o n g e v ­
i t y " .  B u t  l o n g e v i t y  i t  h a s ,  o f  c o u r s e ,  d u e  t o  t h e  
r e n e w a b i l i t y  p e r m i t t e d  b y  t h e  C O D A S Y L  f r a m e w o r k .  
W h i c h  i s  t h e  p r i n c i p l e  o f  m y  h o m e  t o w n  —  P h o e n i x .  
I t  w o u l d  b e  i n t e r e s t i n g  t o  c o m p a r e  t o d a y ' s  g r o w n ­
u p  C O B O L  w i t h  t h a t  u p s t a r t  F A C T  l a n g u a g e  o f  H o n e y ­
w e l l ,  t h a t  c a u s e d  s u c h  a  s t i r  t h e n !  

T h e  n a m e  o f  J e a n  S a m m e t  a l s o  r e m i n d s  m e  o f  a  
t i m e  w h e n  m y  w i f e  M a r i o n  a n d  I  w e r e  b o t h  w o r k i n g  
a t  I B M .  S e e m s  t h a t  I  s p o k e  o f  J e a n  S a m m e t  a n d  C O ­
B O L  q u i t e  o f t e n ,  t o  t h e  p o i n t  w h e r e  m y  w i f e  b e c a m e  
s o  c u r i o u s  t h a t  i t  c o u l d  c h a n g e  t o  j e a l o u s .  B u t  
i t  b l e w  o v e r  w h e n  I  e x p l a i n e d  t h a t  C O B O L  w a s n ' t  a  
p e r f u m e !  

P a s s i n g  q u i c k l y  o v e r  h i s t o r y ,  y o u  r e c a l l  t h a t  
t h e  S h o r t  R a n g e  C o m m i t t e e  d i d  c o m p l y  v e r y  w e l l ,  
a n d  t h e i r  r e p o r t  w a s  a c c e p t e d  o n  1 9 6 0  J a n u a r y  7 .  
T h i s  l e d  t o  s u b m i s s i o n  f o r  p r i n t i n g  i n  A p r i l ,  a n d  
a c t u a l  p u b l i c a t i o n  v i a  t h e  U S  G P O  i n  J u n e .  

O f  c o u r s e  a l l  t h e s e  a c t i v i t i e s  c a u g h t  t h e  p u b l i c  
e y e .  B u s i n e s s  W e e k  h a d  b e e n  o n  t o p  o f  t h e  s i t u a ­
t i o n  s i n c e  J u n e  o f  1 9 5 9 ,  a n d  i n  A p r i l  o f  1 9 6 0  t h e  
e f f o r t  w a s  e x p o s e d  i n  C o m p u t i n g  N e w s ,  I s s u e  1 7 1 .  
T h e  i n s i g h t  o f  i t s  e d i t o r ,  J a c k s o n  G r a n h o l m ,  w a s  
s o  p e n e t r a t i n g  t h a t  I  w o u l d  l i k e  t o  r e c a l l  i t  t o  
y o u  ( m a i n l y  b e c a u s e  t h e  N e w  Y o r k  P u b l i c  L i b r a r y  
h a s  n o  b a c k  i s s u e s  —  i t ' s  r u m o r e d  t h a t  t h e y  w e r e  
b u r n e d ) :  
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I n  a  m a s t e r f u l  p i e c e  o f  r e p o r t i n g ,  e n t i t l e d  
" P O O B L E - O R I E N T E D  L A N G U A G E S " ,  w e  f i n d  -

" T h a t  t h e  e m i n e n t  D r .  R u p e r t  B .  P o o b l e  s h o u l d  
c o n c e r n  h i m s e l f  w i t h  t h e  s u b j e c t  o f  p r o g r a m ­
m i n g  l a n g u a g e s  w a s  t o  b e  e x p e c t e d .  A f t e r  a l l ,  
i n  h i s  p o s i t i o n  a s  D i r e c t o r  o f  M a t h e m a t i c a l  
A c t i o n  f o r  t h e  I n s c r u t a b l e  A t o m i c  C o r p o r a t i o n ,  
P o o b l e  s w u n g  a  b i g  m a s s  . . .  

T h e r e f o r e ,  a s  f a t e  w o u l d  h a v e  i t ,  i t  w a s  o n  a  
w e l l - k n o w n  T u e s d a y  d u r i n g  N o v e m b e r  p a s t  t h a t  
P o o b l e  c a l l e d  a  m e e t i n g  i n  h i s  l a r g e ,  o a k -
p a n e l e d  o f f i c e .  T o  t h i s  m e e t i n g  h e  r a t h e r  a r ­
b i t r a r i l y  s u m m o n e d  p r a c t i c a l l y  e v e r y o n e  i n  t h e  
m a n u f a c t u r i n g  e n d  o f  t h e  i n d u s t r y  w h o  c o u l d  
s e e  l i g h t n i n g  a n d  h e a r  t h u n d e r .  

I t  w a s  a p p a r e n t  e a r l y  i n  t h e  g a t h e r i n g  t h a t  
t h e  a t t e n d e e s  t e n d e d  t o  b r e a k  p r e t t y  w e l l  i n t o  
t w o  c a m p s .  T h e s e  t w o  c a m p s ,  t o  c o i n  s o m e  c l i ­
c h e s ,  m i g h t  w e l l  b e  d e s c r i b e d  a s  t h e  " K n o w -
N o t h i n g s "  a n d  t h e  " G r e e n - b a c k  P a r t y " .  

T h e  K n o w - N o t h i n g s  l i n e d  u p  s o l i d l y  b e h i n d  
t h e i r  i d o l ,  H o r t o n  D r e a m e r ,  A s s o c i a t e  D i r e c t o r  
o f  P r o g r a m m e r c r a f t  f o r  t h e  S u f f i x - S p e c i f i c  D i ­
v i s i o n  o f  Q u a n t u m - O c c  l u d e d - D o m i n e e r .  T h e  
G r e e n - b a c k  p a r t y ,  o n  t h e  o t h e r  h a n d ,  w e r e  
s o l i d l y  b e h i n d  t h e i r  e m i n e n t  s p o k e s m a n .  D r .  
M a r y  M a r g a r e t  G r o p e r  o f  t h e  C o m p e t i n g  E q u i p ­
m e n t  C o r p o r a t i o n  o f  A m e r i c a .  

P o o b l e  w a s  q u i c k  t o  g e t  t o  t h e  p o i n t .  

" I t  i s  m a n i f e s t " ,  h e  s a i d ,  i n  h i s  r e s o n a n t ,  
c u l t u r e d  v o i c e ,  " t h a t  I n s c r u t a b l e  A t o m i c  i s  
t h e  b i g g e s t  c o m p u t i n g  m a c h i n e  c u s t o m e r  i n  t h e  
w o r l d .  W e  h a v e  a t  t h i s  v e r y  m o m e n t  i n  t h e  
b a c k  r o o m  a  t o t a l  o f  4 3  e l e c t r o n i c  c o m p u t e r s  
o f  v a r i o u s  s i z e s .  T h e s e  m a c h i n e s  a r e  o n  
r e n t a l  f r o m  1 7  d i f f e r e n t  m a n u f a c t u r e r s  . . .  
H o w e v e r " ,  P o o b l e  c o n t i n u e d ,  " I  a m  s o r r y  t o  
n o t e  t h a t  t h e s e  4 3  m a c h i n e s  a r e  p r o g r a m m e d  i n  
n o  l e s s  t h a n  6 7 8  s y s t e m s  o f  p s e u d o c o d i n g ,  n o t  
t o  m e n t i o n  t h e i r  o w n  u n i q u e  m a c h i n e  c o d e s " .  

" M y ! "  s a i d  D r .  G r o p e r .  

" I  h a v e  a s k e d  y o u  h e r e  t o  s e e  w h a t  y o u  i n t e n d  
t o  d o  a b o u t  i t " ,  P o o b l e  s a i d .  

" N o t  a  d a m n  t h i n g " ,  s a i d  D r e a m e r ,  " I f  y o u ' d  
s t u c k  w i t h  o u r  e q u i p m e n t  l i k e  a n y  s e n s i b l e  
p e r s o n  y o u  w o u l d n ' t  b e  i n  t h i s  m e s s " .  
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" N o w  j u s t  a  d o g - b o n e d  m i n u t e ,  H o r t o n " ,  P o o b l e  
s a i d ,  h i s  f a c e  g r o w i n g  c r i m s o n ,  " i f  y o u  d o n ' t  
w a n t  y o u r  r e n t  c u t  o f f  y o u  b e t t e r  s h a p e  u p  
b e t t e r  t h a n  t h a t " .  

" N o  n e e d  t o  g e t  h o t  u n d e r  t h e  c o l l a r ,  R u p e r t " ,  
s a i d  D r e a m e r ,  " b u t  t h e y  w a r n e d  m e  a t  h e a d q u a r ­
t e r s  t h a t  y o u  w e r e  a p t  t o  p u l l  s o m e  g l i t c h  
l i k e  t h i s " .  

" N e v e r  m i n d  t h a t " ,  P o o b l e  s a i d .  " W h a t  I  e x ­
p e c t  y o u  p e o p l e  t o  d o  i s  t o  f o r m  a  c o m m i t t e e  
t o  p r o d u c e ,  a t  n o  c o s t  t o  I n s c r u t a b l e ,  t h e  
u l t i m a t e  p r o g r a m m i n g  l a n g u a g e " .  

" Y o u ' r e  d a f t " ,  D r .  G r o p e r  o b s e r v e d .  

" N o n e t h e l e s s ,  y o u  h a v e  t w o  w e e k s  t o  g e t  
s t a r t e d ,  o r  w e  g o  b a c k  t o  d e s k  c a l c u l a t o r s " .  

M a n i f e s t l y  t h e  h e a t  w a s  o n ,  a n d  t h e  a t t e n d e e s ,  
k n o w i n g  o n  w h i c h  s i d e  t h e i r  b r e a d  w a s  p e a n u t -
b u t t e r e d ,  g o t  w i t h  i t  w i t h  d i s p a t c h .  

B y  2 : 3 0  i n  t h e  a f t e r n o o n  a  n a m e  h a d  b e e n  
s e l e c t e d .  I t  w a s  d e c i d e d  t h a t  t h e  u l t i m a t e  
p s e u d o c o d e  w o u l d  b e  c a l l e d  " P 0 0 G 0 L " ,  f o r  P o p u ­
l a r  O p e r a t i o n a l  O r d i n a r y  G l i t c h - O r i e n t e d  L a n ­
g u a g e .  

B y  t h e  t i m e  t h e  m e e t i n g  b r o k e  u p ,  a  m o d e s t  
l i t t l e  w o r k i n g  g r o u p  o f  3 1 0  m e m b e r s  h a d  b e e n  
s e t  u p  t o  i m p l e m e n t  P 0 0 G 0 L  i n  t h r e e  m o n t h s  
( s i c ) .  D r .  G r o p e r  a n d  H o r t o n  D r e a m e r  w e r e  a p ­
p o i n t e d  c o - c h a i r m e n .  S i n c e  t h e y  d i d n ' t  s p e a k  
t o  e a c h  o t h e r  t h i s  m a d e  f o r  r a t h e r  d i f f i c u l t  
c o o r d i n a t i o n ,  b u t  a t  l e a s t  t h e  j o b  w a s  u n d e r  
w a y .  

T h e r e ' s  m o r e ,  t h e  s t o r y  g o i n g  t h a t  t h e  p r o j e c t  
l o s t  i t ' s  d r i v i n g  f o r c e .  P o o b l e  r e s i g n e d  a n d  w e n t  
t o  w o r k  f o r  D r e a m e r  a t  t w i c e  t h e  s a l a r y .  E t c .  

T h e r e  m a y  h a v e  b e e n  f a l l o u t  f r o m  t h i s  r e p o r t a g e .  
W h e n  C h a r l i e  P h i l l i p s  w a s  f i r s t  a t  B E M A ,  i t  w a s  i n  
N e w  Y o r k ,  w h o s e  c i t i z e n s  d r o p  s o m e  R ' s .  A  n u m b e r  
o f  p e o p l e  h a d  t h e  m i s a p p r e h e n s i o n  t h a t  h e  w o r k e d  
f o r  m e .  T h i s  p r o b l e m  h a s  n o w  b e e n  r e c t i f i e d  b y  
a d d i n g  a  " C " ,  t o  g e t  C B E M A ,  w h e r e a s  I ' m  R B E M A .  

A n d  o n e  w o n d e r s  w h e t h e r  B r o m b e r g  r e a d  t h e  s t o r y ,  
h a v i n g  i t  s t i l l  o n  h i s  m i n d  a s  h e  p a s s e d  a  c e r t a i n  
s t o n e w o r k s  h o l d i n g  a  s a l e  o n  a n i m a l  t o m b s t o n e s !  
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O r i g i n a l  S u c e s s  o f  C O D A S Y L  

A l t h o u g h  t h e  a c t i v i t i e s  a r e  n o w  m o r e  v a r i e d ,  t h e  
o r i g i n a l  s u c c e s s  o f  C O D A S Y L  w a s  t h e  C O B O L  l a n ­
g u a g e .  A n d  i t ' s  w o r t h  r e m i n d i n g  o u r s e l v e s  w h y  
t h a t  s h o u l d  h a v e  b e e n  s o .  

I t  w a s n ' t  t h a t  i t  o f f e r e d  a  s u b s t a n t i a l  s e t  o f  
c a p a b i l i t i e s  n o t  p r e v i o u s l y  a v a i l a b l e  ( B . C . ) .  T h e  
o f f i c i a l  h i s t o r y  o f  C O B O L  r e c o u n t s  t h e  p r o p r i e t a r y  
l a n g u a g e s  t h a t  w e r e  a b s o r b e d ,  m e l t e d ,  a n d  r e c a s t  
i n t o  C O B O L .  T h e  f e a t u r e s  o f  e a c h  c o u l d  b e  f o u n d ,  
i n  a  f o r m  t h a t ,  w h e n  a l t e r e d ,  u s u a l l y  w a s  f r e e  o f  
t h e  p r e j u d i c e  a n d  p r o v i n c i a l i s m  o f  t h e  o r i g i n a t o r  
( w h o  p r o b a b l y  f o u n d  i t  s o m e w h e r e  e l s e ,  a n y w a y ) .  

I t  w a s n ' t  t h a t  t h e  c o m p u t e r  s y s t e m  s u p p l i e r s  o f  
t h e  t i m e ,  o v e r c o m e  b y  u s e r - i n s p i r e d  a l t r u i s m  a n d  
c o n v i c t i o n  t h a t  t h e i r  c u s t o m e r s  k n e w  m o r e  t h a n  
t h e y  d i d ,  d e c i d e d  t o  o p e n  t h e  h a l l s  f o r  a  c a m e l -
b u i l d i n g  p a r t y .  S o  t h e y  c o u l d  l a u g h  a t  i t  l a t e r  
a n d  h a w k  t h e i r  o w n  c o n s i s t e n t  p r o d u c t ,  n o t  m a d e  b y  
c o m m i t t e e .  E v e n  i f  s o ,  t h e  S h o r t - R a n g e  C o m m i t t e e  
f o o l e d  t h e m  b y  e v e n t u a l l y  r e l e a s i n g  a  r e m a r k a b l y  
w e l l m a d e  s p e c i f i c a t i o n ,  q u i t e  u n l i k e  a  c a m e l .  B u t  
t h e n  w h e n  w e  h a d  i t ,  n o t  a l l  s u p p l i e r s  r u s h e d  t o  
m a k e  C O B O L  t h e i r  p r o d u c t .  I n  a t  l e a s t  o n e  c a s e ,  
i t  t o o k  m u c h  a r m - t w i s t i n g  b y  u s e r s ,  a n d  p r o s p e c ­
t i v e  u s e r s ,  t o  g e t  C O B O L  c o m p i l e r s  i n  t h e  c a t a l o g .  
C O M T R A N  i s n ' t  m u c h  r e m e m b e r e d  a s  o n e  o f  t h e  a c r o ­
n y m s  I  d e v i s e d .  F o r t u n a t e l y  C O D A S Y L  i s .  

I n c i d e n t a l l y ,  I  u s u a l l y  p r o n o u n c e  i t  l i k e  " c o d i ­
c i l "  i n  a  w i l l ,  b e c a u s e  t h a t ' s  h o w  i t  c a m e  t o  
m i n d ,  r a t h e r  t h a n  l i k e  a  m u s i c a l  " c o d a " .  B u t  t h i s  
i s  o n e  p l a c e  I  d o n ' t  w o r r y  a b o u t  a g r e e i n g  u p o n  a  
s t a n d a r d .  

C O B O L  w a s  s u c c e s s f u l  b e c a u s e  o f  t h e  " C O "  i n  i t ' s  
n a m e .  C O M M O N .  N o t  c o m m o n  i n  t h e  v u l g a r  s e n s e ,  
b u t  c o m m o n  b e c a u s e  t h e  p r o g r a m s  u s i n g  i t  w e r e  
f a i r l y  p o r t a b l e  t o  o t h e r  c o m p u t e r s .  W i t h  b u s i n e s s  
d a t a  t h a t ' s  a  l o t  t o u g h e r  j o b  t h a n  w i t h  f l o a t i n g  
p o i n t  n u m b e r s !  

C O B O L  w a s  t h e  s e v e n t h  l a n g u a g e  t o  w o r k  o n  m o r e  
t h a n  o n e  m o d e l  o f  c o m p u t e r ,  ( F o r t r a n ,  A l g o l ,  A P T ,  
I T ,  M y s t i c ,  I P L )  a n d  t h e  t h i r d  ( A P T ,  A l g o l )  t o  
w o r k  o n  m o d e l s  o f  m o r e  t h a n  o n e  m a n u f a c t u r e r .  B u t  
i t  w a s  t h e  f i r s t  b u s i n e s s  l a n g u a g e  o n  b o t h  c o u n t s ,  
p r o v e d  o n  D e c e m b e r  6  o f  1 9 6 0 .  
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U n i q u e  R o l e  o f  C O D A S Y L  

T h e  s i g n i f i c a n c e  o f  C O D A S Y L  i s  g r e a t e r  t h a n  e v e r  
n o w .  O u r  e c o n o m i c  s t r u g g l e  i s  n o  l o n g e r  w i t h i n  
o u r  o w n  c o u n t r y .  I t ' s  w i t h  o t h e r  c o u n t r i e s .  A n d  
w e ' r e  n o t  d o i n g  s o  w e l l ,  o r  h a v e n ' t  y o u  n o t i c e d ?  
C o m p u t e r s  a n d  e l e c t r o n i c  g e a r  a c c o u n t  f o r  a  s u b ­
s t a n t i a l  p l u s  i n  o u r  b a l a n c e  o f  p a y m e n t s  a c t .  T h e  
t r a d e  f i g u r e s  f o r  M a r c h  w e r e  r e l e a s e d  l a s t  w e e k .  
T h e  t o t a l  U S  d e f i c i t  w a s  $ 8 2 1  m i l l i o n .  C o m p u t e r  
e x p o r t s  w e r e  $ 4 9 6  m i l l i o n ,  i m p o r t s  $ 6 8  m i l l i o n ,  
f o r  a  n e t  s u r p l u s  o f  $ 4 2 8  m i l l i o n .  W i t h o u t  c o m ­
p u t e r s  a s  a  v i a b l e  b u s i n e s s ,  t h e n ,  t h e  U S  d e f i c i t  
w o u l d  h a v e  b e e n  5 2 %  w o r s e !  S o  w e  s h o u l d  b e  c a r e ­
f u l  t o  m a i n t a i n  t h i s  a d v a n t a g e .  D o  y o u  t h i n k  w e  
c a n ?  

L a s t  y e a r  a  F r e n c h m a n  t o l d  m e  a b o u t  a  b u s i n e s s  
d i n n e r  h e  h a d  a t t e n d e d  i n  J a p a n .  T h e  J a p a n e s e  e x ­
e c u t i v e  n e x t  t o  h i m  h a d  b e c o m e  c o n v i v i a l  e n o u g h  t o  
s a y :  

" D o  y o u  r e m e m b e r  t h e  G e r m a n  c a m e r a s ?  

A l l  J a p a n e s e  n o w  . . .  

R e m e m b e r  t h e  S w i s s  w a t c h e s ?  

A l l  J a p a n e s e  n o w  . . .  

R e m e m b e r  t h e  A m e r i c a n  c o m p u t e r s ?  . . . "  

I f  y o u ' r e  t h i n k i n g  " W h a t  d o e s  t h i s  h a v e  t o  d o  w i t h  
C O D A S Y L ? " ,  l e t  m e  r e m i n d  y o u  o f  t h i s  c o u n t r y ' s  
a n t i t r u s t  l a w s .  T h e y  m a y  h a v e  h a d  a m p l e  j u s t i f i ­
c a t i o n  w h e n  p a s s e d .  I n  e a c h  c o m p a n y  I  h a v e  w o r k e d  
f o r ,  I  h a v e  b e e n  i n s t r u c t e d  f i r m l y  i n  t h e  l i m i t s  
o f  m y  p a r t i c i p a t i o n  i n  s t a n d a r d s  a c t i v i t i e s  o f  a l l  
k i n d s .  D o  n o t h i n g  t o  c o n t r a v e n e  t h e  a n t i t r u s t  
l a w s ,  t h e y  s a y .  

B u t  t h e  J a p a n e s e  a r e  n o t  h a m p e r e d  t h a t  w a y  i n  
c o o p e r a t i v e  v e n t u r e s .  J u s t  t h e  o p p o s i t e .  T h e y  
h a v e  g o v e r n m e n t - c o n t r o l l e d  j o i n t  r e s e a r c h ,  s h a r e d  
b e t w e e n  c o m p a n i e s .  F r e e  e n t e r p r i s e  a n d  t r a d i ­
t i o n a l  A m e r i c a n  c o m p e t i t i o n  a r e  p e n a l i z e d  i n  t h a t  
g a m e .  A n t i t r u s t  l i m i t s  s u c h  c o o p e r a t i o n  b e t w e e n  
c o m p a n i e s  ( a l t h o u g h  l a s t  w e e k  t h e  g o v e r n m e n t  p e r ­
m i t t e d  C h r s y l e r  t o  b u y  s o m e  r e s e a r c h  r e s u l t s  f r o m  
G M ,  s o  m a y b e  t h e y ' r e  w i s i n g  u p ) .  

S o  w h o  c a n  h e l p  t h e  U .  S .  t o  k e e p  a  c o m p e t i t i v e  
e d g e  v i a  c o o p e r a t i v e  d e v e l o p m e n t  e f f o r t s ?  
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o  N o t  A N S I .  T h e i r  c h a r t e r  i s  t o  r e g i s t e r  s t a n ­
d a r d s ,  n o t  d e v e l o p  o r  l e g i s l a t e  t h e m .  T h e y  
c a t e r  t o  m o r e  f i e l d s  t h a n  j u s t  c o m p u t e r s ,  

o  P r o f e s s i o n a l  s o c i e t i e s  c a n  a t t r a c t  v o l u n t e e r s ,  
b u t  t h e  w o r k  w o u l d  h a v e  t o  b e  f u n d e d  b y  d u e s .  
T h e s e  t w e n t y  y e a r s  h a v e  s h o w n  h o w  i n a d e q u a t e l y  
t h a t  w o r k s .  E x a m p l e :  A C M  t o o k  6  m o n t h s  a f t e r  
C O D A S Y L  s t a r t e d  t o  e v e n  a c k n o w l e d g e  t h e  w o r k ,  

o  T h e  s e v e r a l  u s e r  g r o u p s  c a n ' t  b e  e x p e c t e d  t o  
m a i n t a i n  t h e  n e c e s s a r y  b r o a d  s c o p e  a n d  v i e w ­
p o i n t  r e q u i r e d  f o r  f u l l  p o r t a b i l i t y ,  

o  E C M A  ( E u r o p e a n  C o m p u t e r  M a n u f a c t u r e r s  A s s o c i a ­
t i o n )  h a s  d o n e  e x c e l l e n t  w o r k ,  b u t  w e  c a n ' t  
e n t r u s t  o u r  e x p o r t  b a l a n c i n g  a c t  t o  t h e m .  

S t r e n g t h  o f  a  c o u n t r y ,  l i k e  c o r p o r a t e  s t r e n g t h ,  
c a n  c o m e  f r o m  c o o p e r a t i v e  v e n t u r e s .  F r o m  c o m b i n e d  
R & D .  

L e t  u s  b e  g r a t e f u l  t h a t  C O D A S Y L  e x i s t s  t o d a y ,  
f o r  w e  m i g h t  n o t  b e  a b l e  t o  e s t a b l i s h  i t  n e w  t o ­
d a y .  R e m i n d s  m e  o f  a  T - s h i r t  s l o g a n  -  " D o  i t  n o w ,  
b e f o r e  i t  b e c o m e s  i l l e g a l " .  C O D A S Y L  i s  u n i q u e .  
I t s  f a i r n e s s  a n d  p r o p r i e t y  h a v e  b e e n  e s t a b l i s h e d .  

I t ' s  _ a  D A T A  W o r I d  

I t ' s  h e a r t e n i n g  t h a t  t o d a y ' s  m e e t i n g  c o n f i r m s  t h a t  
w e  b a c k e d  t h e  r i g h t  h o r s e .  I t ' s  C o m m i t t e e  o n  D A T A  
S y s t e m s  L a n g u a g e s .  M o s t  c o m p u t e r  u s a g e  w a s  s t i l l  
f o r  n u m e r i c a l  c a l c u l a t i o n  t h e n ;  a t  l e a s t  t h e  
v i s i b l e  e m p h a s i s  w a s .  P a p e r s  o n  d a t a  m a n i p u l a t i o n  
w e r e  f e w  a t  t h e  c o n f e r e n c e s  o f  t h e  d a y .  

I  s a i d  t h e n  t h a t  b u s i n e s s  p r o b l e m s  w e r e  1 0 - 2 0  
t i m e s  a s  d i f f i c u l t  a s  n u m e r i c a l  p r o b l e m s ,  w h i c h  
w a s  n o t  a  p o p u l a r  o p i n i o n .  B u t  i t  h a s n ' t  b e e n  
u n t i l  t h e  l a s t  f e w  y e a r s ,  w o r k i n g  w i t h  l i v e  d a t a ­
b a s e s ,  t h a t  I  r e a l i z e  —  i n  s i m p l e  e n o u g h  t e r m s  —  
w h y  t h i s  i s  s o .  

C o m p u t e r s  c a n  u s u a l l y  p r o c e s s  a n  i n p u t  n u m b e r ,  
f o r  i t  m a y  l i e  a n y w h e r e  w i t h i n  a  k n o w n  s p e c t r u m  
a c c o r d i n g  t o  c e r t a i n  f o r m a t i o n  r u l e s .  N o n - n u m e r i c  
d a t a  w o n ' t  w o r k  t h a t  w a y .  M o r e  r e p r e s e n t a t i o n s  
a r e  p o s s i b l e ,  w h i c h  i s  w h y  w e  h a v e  a l p h a b e t i c  l i ­
c e n s e  p l a t e s ,  a n d  w h y  t h e  P o s t  O f f i c e  w a n t s  t o  a d d  
f o u r  m o r e  d i g i t s  t o  t h e  Z I P c o d e .  A n d  t h e y ' l l  
p r o b a b l y  s t i l l  i n s i s t  t h a t  y o u  g i v e  t h e  c i t y  a n d  
s t a t e ,  t o o ,  o r  t h e y  w o n ' t  s e n d  t h e  m a i l .  

T h a t ' s  t h e  k e y  t o  d a t a  p r o c e s s i n g  —  p a t t e r n  
m a t c h i n g .  A  p a t t e r n  o f  b i t s ,  o f  c h a r a c t e r s ,  o f  
w o r d s ,  o r  o f  t o t a l  b e h a v i o r .  I t ' s  s t i l l  t h e  k e y .  
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R e a l  W o r l d  D a t a b a s e s  

T w o  y e a r s  a g o  I  w a s  a s k e d  t o  d e m o n s t r a t e  s o m e  
r e l a t i o n a l  d a t a b a s e  p r o c e s s i n g  t o  a  c e r t a i n  g o v ­
e r n m e n t  a g e n c y .  I  w a s  t o  l e a v e  P h o e n i x  o n  S u n d a y ,  
a n d  t h e i r  s a m p l e  d a t a  j u s t  a r r i v e d  F r i d a y  a f t e r ­
n o o n .  I  w e n t  h o m e ,  f i r e d  u p  t h e  t e r m i n a l ,  b u i l t  a  
M a r t i n i ,  a n d  l o o k e d  a t  t h e  f i l e  w h i c h  h a d  b e e n  
l o a d e d .  I t  a p p e a r e d  t o  b e  a l l  c a p i t a l s ,  a n d  s t u d ­
d e d  w i t h  s p a c e s ,  l i k e  m a y b e  t h e y  h a d  u s e d  a n  o l d -
f a s h i o n e d  k e y p u n c h  t o  e n t e r  t h e  d a t a .  S o  I  u s e d  
T E X  t o  r e p l a c e  a l l  d o u b l e  s p a c e s  w i t h  a  s e p a r a t o r ,  
u n t i l  n o n e  w e r e  l e f t .  S t o r i n g  t h e  f i l e  u n d e r  a  
n e w  n a m e  s h o w e d  t h a t  i t  o n l y  t o o k  h a l f  a s  m u c h  
s p a c e  i n  t h a t  f o r m !  S o  t h e y  w e r e  p a y i n g  t h e i r  
s u p p l i e r  t w i c e  t o o  m u c h  f o r  d i s k  p a c k s  a n d  d r i v e s .  

B u t  t h a t ' s  n o t  t h e  m o s t  i m p o r t a n t  p a r t .  T h e  
c o n c o r d a n c e  I  r a n  w a s  a s t o n i s h i n g .  I t  s a i d  t h a t  a  
c e r t a i n  p e t r o l e u m  c o m p a n y  h a d  t h r e e  h i g h - l e v e l  e x ­
e c u t i v e s  w i t h  s o u n d - a l i k e  n a m e s  —  W o h l e g e m u t h ,  
W o h l g e m u t h ,  a n d  W o l g e m u t h .  

Y o u ' v e  g u e s s e d  t h a t  t h e y  a r e  r e a l l y  j u s t  o n e  
m a n ,  t h a t  t h e  d a t a b a s e  w a s  d i r t y .  N e v e r  m i n d ,  o n  
a  q u e r y  t h e y ' r e  o n l y  g o i n g  t o  f i n d  h i m  o n e  t i m e  
o u t  o f  t h r e e .  D o  y o u  w a n t  o u r  g o v e r n m e n t  t o  m a k e  
d e c i s i o n s  f r o m  s u c h  d a t a ?  O r  d o  y o u  t h i n k  t h a t  
m a y b e  t h a t ' s  w h a t  t h e  p r o b l e m  i s ?  

T h a t ' s  w h a t  I  m e a n  b y  r e a l w o r l d  d a t a b a s e s  a n d  
r e a l w o r l d  p e o p l e  a s s o c i a t e d  w i t h  e n t r y  a n d  p r o ­
c e s s i n g  o f  t h e  d a t a .  N o t e  t h a t  C O D A S Y L  D B T G  
s c h e m a s  w o u l d  a l s o  f a i l  i n  t h i s  i n s t a n c e  i f  t h e r e  
w e r e  p o i n t e r s  t o  a l l  t h r e e  m e n .  I n  t h e  r e a l  w o r l d  
o n e  h a s  f u z z y  s e t s .  " H i s  n a m e  s o u n d s  l i k e  . . .  " ,  
o r  " I  t h i n k  i t  b e g a n  w i t h  G y " .  A n d  i n  t h e  r e a l  
w o r l d  o n e  d o e s n ' t  a l w a y s  k n o w  i n  a d v a n c e  w h a t  i s  
e x p e c t e d  t o  b e  e x t r a c t e d  f r o m  a  d a t a b a s e  u p o n  
q u e r y  o r  d i s p l a y  o f  s o m e  s u b s e t .  O n e  d o e s n ' t  p u t  
i n  p o i n t e r s  t o  a l l  o f  t h e  o t h e r  p e o p l e  i n  t h e  e n ­
t i r e  w o r l d  t h a t  h a v e  1 9 7 3  b l u e  D o d g e s .  J u s t  a s  
p l a y i n g  c h e s s  b y  c o m p u t e r  c a n n o t  b e  d o n e  b y  p r o ­
j e c t i n g  a h e a d  a l l  p o s s i b l e  r e s u l t s  o f  t h e  n e x t  
n i n e  m o v e s .  I t  g e t s  t o o  a s t r o n o m i c a l .  

S u r e l y  w e  s e e  f r o m  t h e  p r e s e n t  u s a g e  o f  m i c r o ­
c o m p u t e r s  t h a t  m a n y  o f  o u r  p r e v i o u s  t a s k s  w i l l  b e  
t r a n s f e r r e d  t o  t h e m .  W h a t ' s  l e f t  f o r  l a r g e  c o m ­
p u t e r s  t o  d o ?  M a n i p u l a t e  d a t a b a s e s ,  f o r  o n e .  
T a k e  i n ,  v i a  c o m m u n i c a t i o n s ,  t h e  s m a l l  p r i v a t e  d a ­
t a b a s e s ,  a g g l o m e r a t e  t h e m ,  a n d  p a r s e  t h e m  t o  e x ­
t r a c t  n e w  i n f o r m a t i o n  t h a t  w a s  p r e v i o u s l y  u n s u s ­
p e c t e d  o r  u n a v a i l a b l e  t o  t h e  s i n g l e  o w n e r .  
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I  d o n ' t  m e a n  t o  d o w n g r a d e  t h e  D B T G  w o r k  ( a n d  g e t  
s h o t  b y  m y  c o l l e a g u e  B a c h m a n ) .  I t ' s  a  m o s t  i m p o r ­
t a n t  t o o l ,  b u t  n o t  t h e  l a s t  t h a t  C O D A S Y L  s h o u l d  
c o n c e r n  i t s e l f  w i t h  i n  t h e  d a t a b a s e  w o r l d .  P a r ­
s i n g  w i t h  p a t t e r n - m a t c h i n g  d e v i c e s  o f  s u f f i c i e n t  
i n g e n u i t y  c a n  h a n d l e  t h o s e  " f u z z y  s e t s " .  A n d  i t  
c a n  h a n d l e  t h e  h u g e  n u m b e r  o f  t o d a y ' s  e x i s t i n g  d a ­
t a b a s e s  t h a t  a r e  n o t  o f  t h e  p o i n t e r e d  t y p e .  

B r i e f  R e c o m m e n d a t i o n s  

P e t e r  L a n d i n ' s  p a p e r  " T h e  N e x t  7 0 0  P r o g r a m m i n g  
L a n g u a g e s "  s a i d  t h a t  i f  a  u s e r  b o d y  b e c o m e s  l a r g e  
e n o u g h  i t  i s  e c o n o m i c a l l y  v i a b l e  t o  s p e c i a l i z e  t o  
s e g m e n t s  o f  u s a g e .  W e  m u s t  r e m e m b e r  t h a t  w e  m u s t  
s u p p l y  t o o l s  f o r  t h e  p r e - D B T G  u s e r s ,  a n d  f o r  t h e  
p o s t - D B T G  u s e r s ,  a s  e x e m p l i f i e d  b y  t h e  m i c r o c o m ­
p u t e r  a n d  c o m m u n i c a t i o n  n e t w o r k s .  

W i t h  t h i s  i n  m i n d  I  o f f e r  C O D A S Y L  s o m e  b r i e f  a n d  
m o d e s t  r e c o m m e n d a t i o n s  o n  f u t u r e  a c t i o n s  a n d  
n e e d s .  T h e y  m a y  b e  c o v e r e d  f u l l y  a l r e a d y .  I f  s o ,  
i g n o r e  m y  p o i n t s  a s  f u l f i l l e d .  H e r e  t h e y  a r e :  

1 .  I n  y o u r  d a t a b a s e  w o r k ,  a c c o r d  e q u a l  r i g h t s  t o  
a l l  p r o g r a m m i n g  l a n g u a g e s .  R i g h t  n o w ,  C O B O L  
i s  f a v o r e d  l i k e  a  s p r a i n e d  a n k l e  o v e r  F O R T R A N .  

2 .  G i v e  c o n s i d e r a t i o n  t o  p o i n t e r l e s s  d a t a b a s e s .  
C o n s i d e r  f l a t  f i l e s  a n d  c o - f i l e s  f o r  t h e m .  
M e m o r y  c o s t s  s a y  w e  c a n  d o  i t  n o w ,  a n d  m a k e  a  
d a t a b a s e  u n d e r s t a n d a b l e  b y  s i m p l y  p r i n t i n g  i t  
s e r i a l l y .  S u p p o r t  e f f o r t s  t o  r e s e r v e  t h e  
u p p e r  h a l f  o f  A S C I I  f o r  t o k e n s ,  n o t  p r i n t i n g  
c h a r a c t e r s  ( w h i c h  a r e  a d e q u a t e l y  c o v e r e d  b y  
c o d e  e x t e n s i o n ) .  T h e n  y o u  m a y  h a v e  f l a t  f i l e s  
d e s c r i b i n g  t h e  t o k e n - t o - a c t u a l  r e l a t i o n s h i p s ,  
b u t  r u n  t h e  r e l a t i o n a l  d a t a b a s e  w i t h  t o k e n s  
o n l y .  

3 .  C o n t i n u e  t h e  g o o d  w o r k  f o r  t h e  e n d - u s e r s ,  b u t  
r e m e m b e r  t h a t  w e  m a y  w i s h  t o  m a n i p u l a t e  a  d a ­
t a b a s e ,  n o t  j u s t  i n t e r r o g a t e  i t .  

4 .  C o n t i n u e  w i t h  t h e  o p e r a t i n g  s y s t e m  c o m m a n d  
l a n g u a g e  w o r k ,  b u t  r e m e m b e r  t h a t  i t  c a n  a l l  b e  
d o n e  w i t h  a  t e x t  p r o c e s s i n g  l a n g u a g e .  W i t n e s s  
t h e  s u c c e s s  o f  t h e  U N I X  s y s t e m  a n d  T E X .  K e e p  
c l o s e  l i a i s o n  b e t w e e n  t h e  C O S C L  w o r k  a n d  t h e  
" N i c o l a "  p r o j e c t  u n d e r  W .  G e r m a n  g o v e r n m e n t  
s p o n s o r s h i p .  M a p p i n g  C O S C L  t o  N i c o l a  w i l l  b e  
y o u r  t e s t  o f  s u c c e s s .  
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5 .  G e r r y  W e i n b e r g  s a y s  " W h i l e  8 0 %  o f  c o m m e r c i a l  
a p p l i c a t i o n s  p r o g r a m m i n g  i s  d o n e  i n  C O B O L ,  n o t  
e v e n  5 %  o f  t h e  p r o g r a m m i n g  l i t e r a t u r e  d e a l s  
w i t h  C O B O L " .  W h a t  a r e  y o u  g o i n g  t o  d o  a b o u t  
i t ?  

6 .  C a r r y  t h e  C O B O L  l e s s o n  o f  l e v e l s  a n d  m o d u l e s  
o n e  s t e p  f u r t h e r ,  C a r r y  i t  t o  m a n y  l a n g u g e s ,  
n o t  o n e .  W h a t ' s  s o  p a r t i c u l a r l y  " d a t a b a s e "  
a b o u t  C O B O L ?  Y o u ' r e  a n s w e r i n g  t h a t  w i t h  
F O R T R A N ,  a t  l e a s t .  B u t  n o t  w i t h  a l l  o f  t h e  
i m p o r t a n t  l a n g u a g e s  —  i n c l u d i n g  B A S I C ,  
P A S C A L ,  a n d  P L / I .  W h a t ' s  s o  p a r t i c u l a r l y  
" r e a l t i m e "  a b o u t  P L / I ,  t h a t  d o e s n ' t  a p p l y  t o  
C O B O L ,  F O R T R A N ,  C O R A L ,  P E A R L ,  e t c . ?  

T h e r e ' s  a  w a y  t o  g e t  r i d  o f  e x p e n s i v e  d u p l i ­
c a t i o n  b e t w e e n  s o  m a n y  p r o g r a m m i n g  l a n g u a g e s .  
C O D A S Y L  c o u l d  s p o n s o r  w o r k  t o  e x t r a c t  t h e  c o m ­
m o n  p a r t s  o f  a l l  o f  t h e s e  l a n g u a g e .  T h e n  t h e  
s t a n d a r d  s p e c i f i c a t i o n  f o r  P A S C A L  c o u l d  s a y  
" S e e  C O D A S Y L  s t a n d a r d  r e f e r e n t  6 . 2 . 3  f o r  t h i s  
f u n c t i o n " .  

L o o k  a t  a n y  b i g  o p e r a t i n g  s y s t e m .  I t ' s  c o m ­
p i l i n g  s o u r c e  p r o g r a m s  i n  s e v e r a l  p r o g r a m m i n g  
l a n g u a g e s  s i m u l t a n e o u s l y ,  a n d  e a c h  c o m p i l e r  
h a s  i t s  o w n  c o d e  f o r  t h e  f u n c t i o n s  o t h e r w i s e  
i d e n t i c a l  i n  e a c h  l a n g u a g e .  I  d o n ' t  w o r r y  
a b o u t  s a v i n g  m e m o r y .  I t ' s  t h e  b u i l d i n g  a n d  
m a i n t e n a n c e  o f  d u p l i c a t e  a n d  r e d u n d a n t  s o f t ­
w a r e  m o d u l e s  t h a t  i s  b a d .  L a n d i n  s a y s  t o  
c l o a k  t h e  f u n c t i o n  i n  w h a t e v e r  l a n g u a g e  i s  
e a s i e s t  f o r  y o u r  a u d i e n c e  a n d  u s e r s .  B u t  I  
s a y  —  d o n ' t  u s e  t h a t  a s  a n  e x c u s e  t o  b u i l d  
d u p l i c a t e  s o f t w a r e .  
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C o n c l u s i o n  

T h e  s u c c e s s  o f  C O B O L  h a s  b e e n  o v e r w h e l m i n g .  I t s  
a s p e c t s  a n d  c o n c e p t s  h a v e  e n t e r e d  a n d  m o d i f i e d  o u r  
w a y  o f  l i f e  i n  m a n y  w a y s .  T h e  1 9 7 9  M a r c h  1 5  i s s u e  
o f  C o m p u t i n g  ( t h e  B r i t i s h  w e e k l y )  r e p o r t s  h e a r i n g  
a  l u n c h e o n  c o n v e r s a t i o n  l i k e  t h i s :  " A s  a  m a n a g e r ,  
h e ' s  a l l  D a t a  D i v i s i o n  a n d  n o  P r o c e d u r e  D i v i s i o n " .  

N e v e r t h e l e s s ,  I  w a n t  t o  r e m i n d  y o u  t h a t  t h e  j o b  
i s n ' t  d o n e ,  i t  c a n  b e  d o n e  b e t t e r ,  a n d  i t  w i l l  p a y  
o f f  t o  d o  i t  b e t t e r .  G e t  i n  s t e p  w i t h  t h e  m i c r o ­
c o m p u t e r  p e o p l e ;  t h e y ' r e  d o i n g  t h i n g s  w e  h a v e  s a i d  
c o u l d n ' t  b e  d o n e .  

I t  h a s  b e e n  f u n  t a l k i n g  t o  y o u .  I  h o p e  t h a t  w e  
h a v e  n e w  a c h i e v e m e n t s  t o  b e  p r o u d  o f  t e n  y e a r s  
f r o m  n o w .  I  w a n t  t o  e x p r e s s ,  o n  y o u r  b e h a l f  a n d  
m i n e ,  a p p r e c i a t i o n  f o r  t h e  v i s i o n  o f  t h e  k n o w n  
p i o n e e r s ,  f o r  t h o s e  w h o  h a v e  l e f t  ( l i k e  R o y  
G o l d f i n g e r ) ,  f o r  t h o s e  t h a t  w o r k e d  b e h i n d  t h e  
s c e n e s  ( l i k e  M a r y  H a w e s ,  S a u l  G o r n ,  W a l t e r  
C a r l s o n ,  a n d  m a n y  o t h e r s ) ,  f o r  R i k  B l a s i u s  a n d  t h e  
h e l p f u l  C a n a d i a n  G o v e r n m e n t ,  a n d  f o r  t h o s e  w h o  
h a v e  l a b o r e d  t h e s e  t w o  d e c a d e s  t o  e n l a r g e  a n d  i m ­
p r o v e  t h e  w o r k .  
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. . .  ( B a l a n c e  o f  P 0 0 G 0 L  s a t i r e )  

P o o b l e  p u t  o u t  b i - w e e k l y  b u l l e t i n s  o n  t h e  p r o g r e s s  
o f  P 0 0 G 0 L .  T h e s e  w e r e  r e p r i n t e d  i n  t h e  J o u r n a l  o f  
t h e  M e t  a c o m p u t e r  S o c i e t y ,  t h e  A n n a l s  o f  t h e  N a ­
t i o n a l  A s s o c i a t i o n  o f  M a c h i n e  A d m i r e r s ,  a n d  e v e n  
i n  t h e  m i m e o g r a p h e d  n e w s l e t t e r  o f  t h e  D i g i t a l  C o n ­
v e n t i o n  A s s o c i a t i o n  o f  S o u t h e r n  C a l i f o r n i a .  

T h e  w o r l d  w a t c h e d  w i t h  b a t e d  b r e a t h  w h i l e  t h e  
s h a p e r s  o f  P 0 0 G 0 L  d e b a t e d  t h e  l i m i t  t o  t h e  n u m b e r  
o f  t i m e s  a  s u b r o u t i n e  w a s  t o  b e  p e r m i t t e d  t o  c a l l  
u p o n  i t s e l f ,  a n d  m a n y  h o u r s  o f  h e a t e d  d e b a t e  w e r e  
s p e n t  o n  r e s o l v i n g  t h e  q u e s t i o n  o f  w h e t h e r  c e r t a i n  
q u a n t i t i e s  i n  a  r e s t r i c t e d  c l a s s  o f  p a r a l y z e d  
v a r i a b l e s  w e r e  t o  h a v e  " n a m e "  o r  " t i t l e s " .  

A t  l a s t  P 0 0 G 0 L  b e g a n  t o  s h a p e  u p .  I t  w a s  a n ­
n o u n c e d  t h a t  s i m p l e  m e a n s  h a d  b e e n  d i s c o v e r e d  t o  
p e r m i t  a  m a c h i n e  t o  s i m u l a t e  i t s e l f ,  o r  a n y  o t h e r  
m a c h i n e  h a v i n g  a n  i d e n t i c a l  s e t  o f  o p e r a t i o n  c o d e s  
t o  i t s  o w n .  F u r t h e r ,  t h i s  s i m u l a t i o n  c o u l d ,  i n  
c e r t a i n  c a r e f u l l y - s e l e c t e d  c a s e s ,  p r o c e e d  a t  o n l y  
o n e  t e n t h  r e a l  t i m e .  

L a t e  i n  F e b r u a r y  i t  w a s  c o n f i d e n t l y  e x p e c t e d  
t h a t  P 0 0 G 0 L  w o u l d  s o o n  b e  c o m p l e t e ,  a n d  c e l e b r a ­
t i o n s  w e r e  p r e p a r e d  f r o m  U p p e r  S a n d u s k y ,  O h i o ,  t o  
P o t t s ,  N e v a d a ,  b u t  s a d l y ,  a t  t h a t  p o i n t ,  t h e  p r o j ­
e c t  c a m e  t o  a n  a b r u p t  h a l t .  

T h e  p r o j e c t  l o s t  i t s  d r i v i n g  f o r c e ,  a n d  c o l ­
l a p s e d  o n  i n t e r n a l  e n t r o p y .  W o r d  c a m e  f r o m  I n ­
s c r u t a b l e  A t o m i c  t h a t  P o o b l e  h a d  r e s i g n e d  t o  a c ­
c e p t  a  j o b  a s  H o r t o n  D r e a m e r ' s  a s s i s t a n t .  R u m o r  
h a d  i t  t h a t  P o o b l e  h a d  d o u b l e  h i s  p r e v i o u s  s a l a r y .  
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02 Safe and Secure Systems (SEC-1) 

>EC-1 Controlling File Access and 
Physical Security 
Mon., April 9, 1979 
4:00-5:30; Lawless Room 

\n ingenious young student in a 
najor northeastern city managed an 
inauthorized access to the local 
jolice department's data base. He 
ised that unauthorized access to 
ssue warrants for the arrest of his 
ligh school principal and an 
infriendly teacher. The potential for 
uch mischief (and much worse) is 
imnipresent, and must be guarded 
igainst with techniques that stay one 
>r two steps ahead of the mischief-
nakers. Security of data is a vital 
:onsideration for any installation, but 
;o also is protection against such 
latural disasters as fire, flood and 
iarthquake. Attendees at this session 
i/ill get a good grounding in these 
)asic security concerns. 

\ 

\£^j j ' | 
A - - V .  J  , \/vn 

hairman: Harold Uhrbach, President, DBD 
ystems, Inc., Rockville Centre, NY. Mr. 
Ihrbach is an internationally recognized 
onsultant and lecturer with 25 years 
xperience with management information 
ystems and data base development. He has 
esigned and Implemented systems tor 
overnment agencies, as well as banks, 
isurance companies and other Industries, 
'reviously, Mr. Uhrbach was Involved in 
iformational systems development, EDP 
eview and audit, and hardware/soltware 
valuation and selection for Auerbach 
'ublishers, Inc. In New Jorsey. He holds a BS 
egree in accounting from Now York 
Iniversity and Is a member of ACM. 

Robert William Bemer, Consultant, Honeywell 
Information Systems, Inc., Phoenix, AZ. Since 
1974, Mr. Bemer has been Editor of the 
Honeywell Computer Journal and Staff 
Consultant to V. P. ASTO. Previously, he 
directed various projects at IBM, Sperry 
Univac and GE. He is credited with writing the 
first paper on Timesharing and developing 
COMTRAN, one of three major inputs to 
COBOL. Mr. Bemer has authored over 80 
articles and has been published in German, 
Dutch, and British magazines. He holds an AB 
in mathematics at Albion College and a 
Certificate in Aeronautical Engineering at 
Curtiss-Wright Tech. 

James Booth, Marketing Manager, Info-guard 
Data Security Products, Motorola, Phoenix, 
AZ. Mr. Booth has been in his present position 
for the past three years. Previously, he worked 
for Motorola's Semiconductor Division as 
Product Marketing Engineer for their M6800 
microprocessor family of products. He is a 
member of ANSI X9. A. 3 (Security 
Committee) and ANSI ADHOC (Encryption 
Committee). Mr. Booth received a BS degree 
in electrical engineering from Arizona State 
University. 

Jacob Sternberg, President, Conversational 
Systems Corp., New York, NY, a firm 
specializing in the research and development 
of computer systems and computer 
technology. Mr. Sternberg, a former assistant 
professor of operations research at the 
Polytechnic Institute of New York, Graduate 
School of Engineering, has invented and 
patented several automated handwriting 
verification systems. He holds a BS degree in 
mathematics from City College in New York 
and an MS degree in operations research from 
New York University. 

20 Word Processing and Dafacomm (WPD 
WPD-1 The Communicating Word 

Processor 
Mon., April 9, 1979 
2:15-3:45; Mayer Room 

Word processors are nice. 
Communicating word processors are 
better! That seems to be the rationale 
underlying an explosive increase this 
past year in the sale of 
communicating W-P systems. This 
systems-oriented session will 
examine what's currently available at 
varying price levels. Attendees will 
learn that communicating word 
processors are more than just word 
processors with a telephone 
interface. Would that it were that 
simple. INTERFACE'S independent 
experts, however, will provide you 
with the necessary guidance. 

Dale Kutnlck, Director of Research, The 
Yankee Group, Cambridge, MA, where he 
edits the Yankee Group's newsletter, "The 
Technical Office—Research and Analysis." 
Previously, he was an editor/analyst at 
International Data Corp., where he was 
responsible for IDC's EDP Industry Report, 
and where he wrote the "white paper" on 
"Information Processing in the Office of 
Tomorrow" that appeared in the October '77 
issue of Fortune. 

John Peers, President and Chief Executive 
Officer, Logical Machines Corporation, 
Sunnyvale, CA, where he is involved in 
manufacturing and marketing the ADAM 
minicomputer, TINA small business computer 
and ABLE multi-terminal system. Mr. Peers is 
the former chairman and chief executive 
officer of Allied Business Systems Ltd. in 
England, sales director of InterScan of Britain, 
a firm selling OCR equipment throughout 
Europe, and he has had various assignments 
in programming, systems analysis and sales at 
International Computers, also in England. 

Chairman: Robert William Bemer, Consultant, 
Honeywell Information Systems, Inc., Phoenix, 
AZ. Since 1974, Mr.-Bemer has been Editor of 
the Honeywell Computer Journal and Staff 
Consultant to V. P. ASTO. Previously, he 
directed various projects at IBM, Sperry 
Univac and GE. He is credited with writing the 
first paper on Timesharing and developing 
COMTRAN, one of three major inputs to 
COBOL. Mr. Bemer has authored over 80 
articles and has been published in German, 
Dutch, and British magazines. He holds an AB 
in mathematics at Albion College and a 
Certificate in Aeronautical Engineering at 
Curtiss-Wright Tech. 
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CODD WAR 

Data base technology is one of today's hot topics 
— and its hottest area is the controversy over relational 
data bases. The relational school, led by IBM's Ted 
Codd, offers a theoretically-rigorous, intellectually-
satisfying data base model — so far only implemented 
on a dozen or so experimental systems, with data bases 
of a few thousand bytes. On the other side is the 
data base 'establishment', CODASYL, with several 
large-scale commercially-available implementations 
and currently the de facto industry standard. Father 
of the CODASYL approach is Charles Bachman of 
Honeywell, who started it all back in 1962 with GE's 
IDS which provided most of the ideas underlying the 
CODASYL specification, and which also, incidentally, 

^^pired IDMS and TOTAL, (both conceived as IBM 
implementations of IDS). 

According to the relational school CODASYL 
technology is a dead end. CODASYL adherents point 
out in defence that, to be effective, the relational data 
base model depends on a hardware technology that is 
still at the research stage — large-scale content-
addressable storage. 

Honeywell has a large investment in DBTG-oriented 
technology having inherited both IDS and Backman 
from GE. But it also has 
a strong relational con­
tingent led by Bob 
Bemer, one of the best-
known figures in the 
industry. He has imple­
mented an on-line 
enquiry system based on 
the relational model, and 
is to describe his work 
at the Infotech State of 
the Art Conference on 
On-line Data Bases this 
November. 

Bob Bemer, leading Honeywell 
proponent of the relational 
approach, flies into London in 
November at Infotech's invitation 
to speak at the State of the Art 
Conference On-line Data Bases. 

• IBM, too, shows signs of corporate schizophrenia. 
Tts own DBMS, IMS, is not relational or CODASYL 
based. Neither is it one of IBM's most successful 
products. Its inherent weakness is that its complexity 
and resource-hunger make it unsuitable for middle-

range users who provide the bulk of IBM's income. 
IBM is firmly committed to IMS and appears to be 

against the DBTG proposals (as it was once firmly 
against the ANSI COBOL — remember?) It is now 
rumoured that a back-end IMS processor is planned. 
This could extend IMS's coverage and incidentally 
prove inconvenient for many of the plug-compatible 
vendors (including Amdahl Corp, with its plug-
compatible mainframe), since the back-end is sure to 
be very choosy about whose equipment it interfaces to. 
Even with a back-end, however, IMS does not look 
too promising. 

In the meantime, the relational philosophy is making 
considerable headway. The main reason seems to be 
that it has become associated with the very useful 
technique of data normalisation (see pages 6 & 7 of this 
issue). Most of the current research on relational 
data bases is sponsored by IBM, particularly at the 
San Jose California centre, where Ted Codd works. 
Some commentators see IBM's sponsorship of the 
relational approach as being a way of undermining the 
DBTG proposals without official involvement. An 
alternative view is that IBM is preparing the market for 
a new-generation IBM data base system — a relational 
DBMS packaged with some form of content-addressable 
bulk storage (for example, head-per-track disks in­
corporating comparator logic to perform a fast 
sequential search 'on the fly'). Such a package might 
skuttle both the suppliers of IBM-compatible hardware 
and the vendors of competitive DBMSs, and add more 
fuel to the CODASYL/relational controversy. An 
interesting prospect. 

INSIDE 
Solvingjhe program maintenance problem 
What price large core storage? 
Guidelines for data base design 
Latest moves in switching techniques 
Multiprocessor organization — systems compared 
Structured programming in FORTRAN 
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The program development dilemma 
Question: You have developed 24 applications on your computer over the past four years with a 
systems/programming staff of 30. With the same staff, you want to develop 10 new applications, each 
of which takes 2 man-years. When will they be complete? 

Answer 1: Never. 
Table 1 below shows the stages in trying to produce the extra 10 

programs mentioned in the question above. It is based on the assumption 
that all existing applications have a four-year life cycle (ie a quarter of 
them must be rewritten each year) and that 0.5 of a man-year is needed to 
maintain each existing application. 

In 1976, the year starts with 24 applications, so 6 of them need rewriting. 
At 2 man-years each, this occupies 12 of the staff. At the same time, 

Table 7 
Year Applica­ Rewrites Required Required Available New 

tions at required rewrite main­ develop­ appli­
year start during staff tenance ment cations 

year staff staff developed 

1976 24 6 12 12 6 3 
1977 27 6 12 13 5 2 
1978 29 6 12 14 4 2 
1979 31 6 12 15 3 1 
1980 32 7 14 16 - -

0.5 of a man-year's maintenance per application takes 12 more staff. This 
leaves 6 for development, and they produce 3 applications during the year. 

1977 starts with 27 applications (24 original + 3 new) and another 6 of 
the original 24 need rewriting taking 12 staff. Because of the new 
applications, the maintenance load is increased to 13 staff, leaving 5 for 
development producing 2 new applications (ignoring fractions). 

Following this process through leads to the situation in 1980 when 32 
applications are developed and all the staff are needed for rewrites and 
maintenance, so no new development can take place. Only 8 of the extra 
10 programs have been achieved and no more can be developed without 
more staff. 

Although the figures may vary from installation to installation, the 
effect in many organizations is the same — the whole dp staff become 
bogged down in maintenance, and increased numbers of staff is seen to be 
the only way of increasing the number of applications. But is it? 
Answer 2: 3 years 

Table 2 shows the same basic situation but with the life of the system 
extended from 4 years to 5 years, and the maintenance effort decreased 
from 0.5 of a man-year to 0.4 of a man-year per application. 

The results speak for themselves. The extra 10 applications which were 

Table 2 
Year Applica­ Rewrites Required Required Available New 

tions at required rewrite main­ develop­ appli­
year start during staff tenance ment cations 

year staff staff developed 

1976 24 5 10 10 10 5 
1977 29 5 10 12 8 4 
1978 33 5 10 13 7 3 
1979 36 5 10 14 6 3 

(if 
required) 

impossible to achieve in the first case are easily developed in just over 
three years. In fact, as shown, 12 new applications can be developed, 
bringing the total to 36 with 6 staff still available for development. 

This example illustrates the importance of improving the maintainability 
of programs and hence, not only reducing the effort needed, but also 

extending the system life cycle. These are precisely the advantages obtained 
through the use of a structured design and programming methodologies. 
Figures for the Michael Jackson Technique in fact show reductions in 
maintenance effort far larger than that quoted above. 50% - 80% is more 
the region of maintenance reduction quoted. Extension of the life of the 
project is more difficult to prove because a number of years have to elapse 
before this benefit can be noted. Some dramatic results of failed projects 
rewritten with structured techniques, however, illustrate that the likelihood 
of systems lasting longer is very high. 

The example shown does not take into account any reduction in time for 
developing or rewriting systems using structured techniques. At present, 
some reductions have been shown but these have generally been minimized 
by extra time taken sorting out specification problems. This ability of 
structured techniques to discover such problems at an early stage is, of 
course, a major contributory factor to the reduced maintenance effort 
required. 

Advantages of structured design are usually phrased in the form of 
improved quality, easier understandability and easier maintenance. These 
are undoubtedly true, but the real advantage may well be that it assures 
the future of the data processing function. 0 

44 OPEN QUOTES 99 
'It has been said that most programming is done by simple-
minded people and that is why COBOL is so widely used. My 
conclusion is that I must be an absolute moron; I am so 
simple-minded that I cannot use COBOL because it is much 
too difficult. It is so chaotic that I just cannot use it.' 

E W Dijkstra, Technical University of Eindhoven, in the State of 
the Art Report High Level Languages. 

'COBOL aimed at readability but achieved only prolixity.' 

C A R  H o a r e ,  Q u e e n ' s  U n i v e r s i t y  B e l f a s t ,  i n  t h e  S t a t e  o f  t h e  A r t  
Report Computer Systems Reliability. 

'I have never actually heard anybody say how good COBOL 
is; I have heard people say it is useful, invaluable, or the 
only thing we have, but never good.' 

C Strachey, University of Oxford, in the State of the Art Report 
High Level Languages. 

'The realization that COBOL was designed not only before 
the System/360 but also before its predecessor gives an 
indication of the size of the technology gap now being dealt 
with. The original compilers were written for machines 
having core store at a premium and with an instruction set 
that today would disgrace a pocket calculator.' 

J Maynard, Independent Consultant, in the State of the Art Report 
Commercial Language Systems. 
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Commentary 

Standards for Keyboards 
R.W. BEMER 
Honeywell Information Systems, Phoenix, AZ 85023, USA 

Most Video Display Unit (VDU) standards in force, or in 
process, concern factors of physical health. Mental health 
aspects, particularly for keyboards, have been neglected due to 
failures within the standards bodies. A method of correction is 
proposed. 

Key words: VDU, keyboard, ergonomics, human factors, type­
writer, layout, character set. 

When using more than one type of terminal or 
microcomputer, unwarranted variations in key­
board layout and functionality are not just dis­
turbing. They lead to error and reduced productiv­
ity. This note suggests certain areas where design­
ers and manufacturers could find agreements, if 
not standards, to solve these problems. 

We are bogged-down. The standards bodies 
have failed. The existence of more than one formal 
standard for keyboards has released any possible 
pressure upon designers to follow any standards at 
all, opening the door to individual and arbitrary 
choices. Moreover, most designers have exercised 

Bob Bemer has worked with com­
puters for 33 years - at RAND, 
Lockheed, IBM, Univac, Bull GE, 
General Electric, and Honeywell. His 
main areas are software and standards. 
He developed FORTRANSIT (first 
language to run on both binary and 
decimal computers) and Commercial 
Translator, an input to COBOL 
(COBOL and CODASYL are his 
coinage). He was a major factor in the 
development of the ISO Code (ASCII) 
and contributed six characters to it, 

being the inventor of the escape sequence. He drafted the 
original scope and program of work for ANSI X3 and ISO 
YC97, and chaired TC97/SC5 for eleven years. 

North-Holland Publishing Company 
Computers & Standards 1 (1982) 133-135 

this individuality with little knowledge of world­
wide needs. 

I do not ask for standards to be retrofitted to 
hardcopy and dumb terminals. They will disap­
pear soon enough because of (a) greater mainte­
nance and purchase costs for hard copy; and (b) 
higher system costs for dumb terminals (i.e., intel­
ligent terminals can do work cheaper than the 
combined front-end and communication costs). 

I do seek standards for terminals that are con­
trolled by one or more microprocessors (the "or 
more" is because at least one of them should be 
downline loadable). Given this premise, each key 
may be identified by its physical position on the 
keyboard, and may create alternate encodings 
(perhaps unrelated) according to the use of the 
shift or control keys. This implies that, regardless 
of what is engraved on the keytop, there should be 
some basic agreements on the positions them­
selves, and how many. For example: 
- N o  m o r e  t h a n  t e n  k e y s  s h o u l d  l i e  b e t w e e n  

lefthand and righthand shift keys (e.g., no new 
key to the left of the Z in the QWERTY key­
board) because: 
(a) Experienced typists, whom we may wish to 

use computers with a minimum of training, 
find this frustrating. 

(b) Computer programmers, often (unneces­
sarily) using uppercase for their programs, 
work with the caps lock on. This applies 
only to capital letters. The shift key must 
still be used to get a parenthesis for a for­
mula. If accustomed to a keyboard without 
such an interposed character, they invaria­
bly enter it instead of the parenthesis. The 
U.S. space program knows well the cost of 
wrongly punctuated FORTRAN programs! 

- Certain functions should not be assigned to the 
central area of a keyboard. Break and Line 
Feed are examples of functions which should be 
outside, to avoid accidental actuation. 

- In general, there should be a fairly smooth 
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border that could be drawn around the key 
positions assigned to generate ASCII (ISO Code) 
encodings. Keys that generate escape sequences 
should lie outside this border (except as they 
may be created with ASCII keys and Control). 

Now consider the need for plural standards for 
keyboards. I exclude the differences necessary for 
national languages, choosing not to argue with the 
voluminous IBM catalog of keyboards. The major 
problem is the "bit-paired" keyboard where the 
character pairs on each key, no matter how dissim­
ilar to each other or contrary to a typewriter 
keyboard, are forced by the fact that the two 
characters differed by the one shift key controlled 
bit in the bit-coded representation. It is an 
anachronism, arising from the early technology of 
the Model 33 Teletype and dumb CRTs. But a 
microprocessor can be programmed with tables of 
correspondence between the keyboard location 
(with shift or control) and the generated code. One 
might imagine the program interrogating the cur­
rently attached keyboard to select the tables ap­
propriate to it! 

However, complete freedom is not as possible 
as some U.S. designers think. Bit-pairing is still 
desirable for the left and right bracket-brace com­
binations, and the reverse slash and vertical bar, 
because they become dual-case Scandinavian (or 
other) alphabetic letters. Most people wish to have 
the same words generated even if the shift key 
state changes. In this instance we see the need for 
programming the caps lock. 

So far only layout and assignments have been 
discussed. Functionality is another problem. The 
most blatant misusage has been equating the back­
space key with cursor backward. When designers 
do this in such profusion, you know that their 
guidelines from the standards bodies are insuffi­
cient! 

The best of future terminals will indeed display 
compound characters as they would be printed for 
hard copy. It is a necessity for highlighting alone. 
The backspace is a primitive but effective way to 
make compound shapes/characters. Cursor move­
ment, to the contrary, is associated with editing a 
la Word Processing, where "what you see is what 
you get" is the major principle. This corruption of 
backspace is contrary to all Word Processing and 
other good usage. 

An important human factor is consistency. Most 

autos have the brake pedal for the right foot, 
making it most difficult to simultaneously depress 
the accelerator. One expects it to be there. Many 
questions of human factors for keyboards remain 
unresolved for standards, e.g.: 
- What is the best location for cursor backward 

and forward? Many keyboards have them in a 
North/East/South/West cluster around cursor 
home. Many microcomputers have them at the 
ends of the space bar, a possibly more natural 
location, being within the home position of the 
hands. 

- What is the best location for function key 
groups? I don't like soft function keys on the 
screen because one must reach up further out of 
the home position, and then drop back to key 
numeric parameters following them. 

Conclusion 

An overview of my opinion is: 
- A single standard keyboard is not feasible be­

cause of language differences, even within the 
Roman alphabet family. 

- These variations, and the existence of dual 
standards for even the same language, have 
fostered independence and arbitrary differences 
to the detriment of users. 

- It is however possible for the standards bodies 
to: 
(a) Formally cancel the bit-paired standard, as 

of some published date, for certain classes 
of equipment. 

(b) Write guidelines or standards for keyboard 
design, incorporating recommendations on 
points such as those considered in this paper. 

In 1970, as part of a proposed National Com­
puter Year promoted in conjunction with ACM 
70, I instigated the "First Workshop on 
Terminals". Unfortunately the dialog started there 
has not continued to keep up with technological 
developments, probably for lack of regular formal 
sponsorship. Perhaps it could begin again, partly 
under the auspices of standards-making bodies or 
technical associations. Possibly CBEMA, which 
sponsors ANSI X3 and the secretariat of ISO 
TC97. More probably, ECMA (European Com­
puter Manufacturers Association), which is more 
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concerned with the multilingual aspects, and oper­
ates more decisively as well. 

There are monetary and human losses of some 
magnitude that are due to arbitrary variations and 

mistakes in keyboard design. I think something 
should be done about it before the whole world 
uses keyboards. 


