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A new problem-or iented  language,  XYZ, is being used on an 
exper imental  basis for t r a jec to ry  computa t ion .  In the  experiment ,  
XYZ is compared wi th  FORTRAN to determine the  relat ive ad- 
van tages  of the  two systems for use in flight s imulat ion work. The  
comparison is concerned wi th  the  steps of: problem definition, 
program design, coding, checkout ,  and  product ion.  

The  problem selected for the  exper iment  is the  computa t ion  of 
the  boost  and  free flight t r a jec to ry  of a ball is t ic  missile. The 
t ra jec to ry  is two-dimensional  t r ea t ing  the  vehicle as a poin t  mass 
t rave l ing  over a nont 'o ta t ing spherical  ear th .  Numerical  in tegra-  
t ion  is used in comput ing  the  boost  pa th ;  closed form equat ions  
sat isfying Kepler ' s  laws are used to determine apogee, perigee, 
re-entry,  and impact  condit ions.  

The XYZ programs are wr i t t en  in a language very  much like 
English.  They  are sets of glossaries and comput ing  expressions. 
Each  glossary contains  a program dic t ionary with names,  de- 
scriptions,  synonyms,  uni ts  designat ion,  da ta  values,  scaling for 
pr int ing,  and  outl ine expressions which s ta te  the  organizat ion of 
the  problem solution.  The comput ing  expressions include algebraic 
expressions, t ex t  expressions of the  " i f . . . ,  t h e n . . . ,  o ther-  
w i s e . . . "  var ie ty ,  tab le  lookup and in te rpola t ion  expressions, 
and  ou tpu t  generat ing expressions. 

The  exper iment  indicates  t h a t  use of the  XYZ glossary features  
require precise problem definition and logical program design. 
Once the  te rms are defined and  the  organizat ion fixed, coding is 
rapid  and  easy. The  na tura l  language,  simple inpu t -ou tpu t ,  and  
lack of res t r ic t ions  on symbols makes i t  possible to  produce a 
readable,  accurate  program very  quickly. Pre l iminary  da ta  on 
opera t ing t ime for the  exper imental  problem indicates  t h a t  XYZ 
compil ing t ime is about  one-half  709/7090 FORTRAN time. 

REFERENCE: Boeing Documents  on XYZ Trans la tor -Com- 
piler. 
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Recent ly ,  a personal  react ion to a publ ished abs t r ac t  s t a r ted  a 
s tudy  which may  lead to cr i ter ia  for abs t rac ts .  This  par t icu lar  
abs t r ac t  seemed inadequa te  to  those who were famil iar  wi th  the  
original journal  article. This  b rought  up the  quest ion of how the  
adequacy of an abs t rac t  is determined.  Is i t  a m a t t e r  of opinion, 
or is i t  a measure of excellence? Assuming it  is the  la t te r ,  are the  
means for measur ing it  specified? 

These questions,  and  val id  answers to them,  had  obvious 

implicat ions for our research project .  We therefore  under took  the  
task  of surveying approximate ly  400 scientific organizat ions which 
publ ish  abs t rac ts .  We asked for the  purpose of the i r  a b s t r a c t s - -  
whether  they were designed to serve as a subs t i tu t e  for the  original 
art icle or to refer the  reader to the  original pub l i ca t i on - - and  we 
also asked for a copy of the  ins t ruc t ions  they  sent  to the i r  ab- 
s t ractors .  We are still receiving responses, bu t  i t  is of in teres t  to 
note  t h a t  a surpris ingly large propor t ion  of the  journals  have no 
formal set of ins t ruct ions .  They  simply rely on "exper ience ."  

After  these responses have been collected and  analyzed,  i t  is 
our in t en t ion  to develop a set of requi rements  for an acceptable  
abs t rac t .  Abs t rac t s  for different purposes may have different 
requirements .  Then  we hope to derive a set of procedural  rules, or 
heurist ics ,  for wri t ing abs t rac ts .  The va l id i ty  of these rules will 
be checked and  modified as they  are used by human  abs t rac tors .  
Even tua l ly  we hope to program a computer  to follow these rules, 
or a modification of them and produce abs t rac t s  au tomat ica l ly .  
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In the  pas t  Backus Normal  Form (BNF) has been defined only 
informal ly;  however,  a formal recognit ion definit ion has been 
evolved. 

The  t rans la t ion  technique  being developed by  th is  office is an  
effective recognizer for finite s t r ings in any  source language whose 
syn tax  is expressible in BNF.  The t r ans la t ion  a lgor i thm has three  
inputs  : the  source s t a t emen t  (presumably in the  source language) ; 
the  head of the  recognit ion tree of the  source language;  and a 
tab le  defining the  syn tax  of the  source language in BNF.  

If the  inpu t  is not  recognizable as being in the  source language,  
an  error indica t ion  is given; otherwise, the  ou tpu t  of the  recgnizer 
is a s t r ing  of symbols represent ing  the  rules which were applied 
and the i r  scopes, and  is the  recognit ion tree in prefix no ta t ion  
(al though generated in reverse order) .  

In  addi t ion,  th is  office is developing a processor which will 
accept  the  prefix tree from the  preceding processor and a tab le  
describing the  semantics  and pragmat ics  of a specific t a rge t  
machine  and will produce assembly language coding. These two 
rout ines  ( together  wi th  a small  number  of anci l lary  rout ines)  
comprise an effective t r ans la t ion  scheme for a general class of 
languages of which Algol is a represen tan t .  
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