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A Graded Bibliography on Macro Systems 
and Extensible Languages* 

John R. Metzner 
Computer Science Department 

University of Missouri - Rolla 
Rolla, Missouri 

This bibliography attempts a rough characterization of a 
segment of the literature with respect to three attributes: 
aspect~ degree of generality, and chronology. The categories 
for each attribute are described in the following sections. 

The segment treated, by no means exhaustively, deals with 
the spectrum of user-specializable programming systems from 
macro systems to extensible languages. The coverage on the 
"garden variety" macro system is intentionally sparse and pro- 
vides only a light sampling from vast amounts of highly similar 
material. At the other extreme, literature on the very general 
processor building and compiler compiler systems is omitted be- 
cause of its lack of end user orientation. 

The intent of this bibliography is to provide more assis- 
tance to the searcher or purposive browser than a listing of 
citations alone would provide. It is also a first attempt to 
roughly structure the diversity of publications on the topic. 
As such, the classification of items is highly subject to opinion 
and imperfectly informed judgement, so the expression of views 
contrary to those tabulated below will be welcomed, as will in- 
formation on omitted citations. 

ASPECT 

The assignment into categories is based upon the aspect, 
purpose, or general thrust of each publication and uses the 
seven headings: Surveys, Foundations, Concepts, Techniques, 
Exposition, Applications and Manuals. A display for each aspect 
is presented below. 

Works classified as Surveys are, of course, rather general 
and address a number of systems techniques or concepts within a 
single framework. Papers in the Foundatiomcategory address 
substantive theoretical issues. Those in the Concepts grouping 
are somewhat more diffuse, tending to have a thematic thread 
such as, "Here's a productive idea," or "Look at it this way". 
Those categorized as Techniques have "How To" issues as their 
main concern, often assuming without question the desirability 
of an extensible system or one based upon a generalization of the 
macro mechanism. Exposition, the most populous aspect, includes 
those publications oriented toward sharing the features and 
details of a particular language or system. Papers on Applica- 
tions stress the use of extensible techniques or systems in a 
particular type of programming, and Manuals provide definitive 
descriptio~of systems offered for use. 

*Supported by NSF Grant MCS 75-15839 

http://crossmark.crossref.org/dialog/?doi=10.1145%2F954051.954056&domain=pdf&date_stamp=1979-01-01


-58- 

6ENERAL17Y 

Each 6 1 6 1 1 0 9 r a p h 1 c  1tem 15 9 r a d e d  0n a 5ca1e  0f  0 t0  10 
a c c 0 r d 1 n 9  t0  t h e  9 e n e r a 1 1 t y  0 f  1t5 v1ewp01n t  0r  5 u 6 j e c t  m a t t e r .  
A5 m e n t 1 0 n e d ,  t h e  0 r d 1 n a r y  macr0  5y5tem f 0 r  a55em61er  1an9ua9e  
pr09ramm1n9 15 a t  t h e  2er0  end and t h e  f u 1 1 - 5 c a 1 e  e x t e n 5 1 6 1 e  
1an9ua9e  5y5tem 15 a t  t h e  t e n  end .  A5519n1n9 9 e n e r a 1 1 t y  c a t e 9 0 r y  
num6er5 t0  1tem5 f a 1 1 1 n 9  6 e t w e e n  t h 0 5 e  e x t r e m e 5  15 an 1mprec15e  
t h 1 n 9 .  7he a5519nment5  t0  9 e n e r a 1 1 t y  9r0up5  a r e  t h e  p r 0 d u c t  0 f  
app1y1n9  a f u 2 2 y  ama19amat10n  0 f  t h e  1 0 0 5 e 1 y - d e f 1 n e d  9 e n e r a 1 1 t y  
1nd1ce5 d e 5 c r 1 6 e d  6e10w. 1n many c a 5 e 5 ,  h 0 w e v e r ,  1 t  wa5 1m- 
p055161e  t0  t e 1 1  en0u9h  a 6 0 u t  an 1tem t0  f e e 1  c 0 n f 1 d e n t  a 6 0 u t  
1t5 9 e n e r a 1 1 t y  d e 5 c r 1 p t 0 r .  

0ne 1ndex 0 f  9 e n e r a 1 1 t y  15 t h e  t y p e  0 f  6a5e  1an9ua9e  e n -  
v 1 5 1 0 n e d .  0 r d 1 n a r y  macr0  5y5tem5 a r e  1 n t e n d e d  0n1y t0  p r 0 c e 5 5  
a55em61er  1 a n 9 u a 9 e  p r09 ram5  wh11e m0re 9 e n e r a 1 1 2 e d  5y5tem5 can  
6e app11ed  t 0  any  5 t a t e m e n t - 6 a 5 e d  1 a n 9 u a 9 e  and 0 t h e r 5 ,  5 t111  
m0re 9enera1, can 6e app11ed t0 5tr1n95 0f text 0f any type. 
Re1ated t0 th15 15 the 9enera11ty 0f the 1nv0cat10n mechan15m. 
7h15 ran9e5 fr0m the fam111ar macr0 name 1n the 0perat10n c0de 
f1e1d, thr0u9h f1a99ed 1nv0cat10n5 (1.e., pref1xed 6y a 5pec1a1 
character) at 5yntact1c 1eve15 p055161y 6e10w that 0f <5tatement>, 
t0 mechan15m5 1nv0ked 6y a 1ar9e 610ck 0f c0de and hav1n9 the1r 
parameter5 1nter5per5ed thr0u9h0ut 1t. 0ther c1ue5 t0 9enera11ty 
are pr0v1ded 6y the pre5ence 0r a65ence 0f 11m1tat10n5 0n the 
ne5t1n9 0f 1nv0cat10n5, and pr0v1510n5 f0r c0ntr01 0f the pr0ce55 
0f detect1n9 the 1nv0cat10n5 0r pr0tect1n9 the 9enerated (6y an 
1nv0cat10n) text fr0m further 5cann1n9 1f de51red. 

An0ther 9r0up 0f 1nd1ce5 ar15e5 fr0m c0n51der1n9 the 9ener- 
a11ty 0f the mean5 f0r 5pec1fy1n9 part1cu1ar exten510n5. A 
macr0 def1n1t10n 1an9ua9e wh1ch pr0v1de5 0n1y f0r parameter5 t0 
6e 1n5erted 1nt0 re5tr1cted env1r0nment5 (5uch a5 wh01e 0perand5) 
15 far 1e55 9enera1 than 0ne wh1ch perm1t5 5tr1n9 0perat10n5 0n 
parameter5, ar1thmet1c, unc0n5tra1ned c0ncatenat10n, and the 
11ke. 1n th15 5ame ve1n 15 the 1dea 0f jud91n9 9enera11ty 6y 
9au91n9 the extent t0 wh1ch the macr0 def1n1t10n 1an9ua9e 0r 
exten510n def1n1t10n mechan15m 15 re9arded a5 a veh1c1e f0r 
5pec1fy1n9 pr0ce551n9 and text c0n5truct10n a5 0pp05ed t0 0ne 
f0r dec1ar1n9 1n5ert5. 7he ex15tence 0f mean5 f0r adr01t c0n- 
d1t10n1n9, 100p1n9 0nce f0r each mem6er 0f a 115t parameter, 0r 
te5t1n9 the c0ntext 0f an 1nv0cat10n c0rre1ate5 we11 w1th th15 
f0rm 0f 9enera11ty. Fac111t1e5 f0r rem0te (fr0m the p01nt 0f 
1nv0cat10n) 1n5ert10n 0f 9enerated text and c0n5truct5 11ke the 
many-t0-many macr0 are a150 1nd1cat0r5 0f 9enera11ty. A 5tr0n9 
1nd1cat0r 15 that 0f dynam15m 1n the def1n1t10n5 0f exten510n5 
5uch a5 the p05516111ty 0f 9enerat1n9 a new def1n1t10n 0f a 
macr0 a1ready 1n u5e. 

0ut near the exten5161e 1an9ua9e end 0f the 5pectrum, 1n- 
d1ce5 0f 9enera11ty are rather 5par5e. 5y5tem5 wh1ch 0ffer 0n1y 
exten516111ty 0f data type5 and a99re9ate5 can 6e jud9ed 1e55 
9enera1 than th05e wh1ch a110w exten510n 1n the 5yntact1c and 
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0 p e r a t 0 r  rea1m5 a150 ,  7he d e 9 r e e  0 f  p r 0 c e 5 5 0 r  5 u 6 - d e t a 1 1  t h a t  
mu5t 6e m a 5 t e r e d  1n 0 r d e r  t0  c 0 r r e c t 1 y  5 p e c 1 f y  e x t e n 5 1 0 n 5  p r 0 -  
v1de5 a n 0 t h e r  c 1 u e ,  0ne t h a t  15 app11ca61e  t0  macr0 5y5tem5 a5 
we11.  M0re 9 e n e r a 1  5y5tem5 a r e  m0re a p t  t0  c 0 n 5 1 d e r  t h e 1 r  r01e  
a5 a t001 f 0 r  6u11d1n9 cu5t0m f a c 1 1 1 t 1 e 5  and thu5  p r 0 v 1 d e  a mean5 
f 0 r  5 t 0 r 1 n 9  a c0py 0 f  t h e  5y5tem a5 c u r r e n t 1 y  au9mented  6y 
e x t e n 5 1 0 n 5 .  7he 5 c a r c 1 t y  0 f  1nd1ce5 a t  th15  end 0 f  t h e  5pec t rum 
1ead5 t0  t h e  u5e 0 f  1e55 r e 5 0 1 u t 1 0 n ,  e x t e n 5 1 6 1 e  1an9ua9e  1tem5 
fa11  m05t1y 1n t0  c a t e 9 0 r 1 e 5  e 1 9 h t ,  n1ne and t e n  0 f  t he  9 e n e r a 1 1 t y  
d e 5 c r 1 p t 0 r .  

CHR0N0L06Y 

A 51mp1e c h r 0 n 0 1 0 9 1 c a 1  115 t1n9  0 f  1tem5 1n each  9 e n e r a 1 1 t y  
c a t e 9 0 r y  0f  e a c h  a 5 p e c t  w0u1d c 0 n t a 1 n  1 1 t t 1 e  1 n f 0 r m a t 1 0 n .  An 
e 1 a 6 0 r a t e  d a t e  9 r a p h  p r e 5 e n t a t 1 0 n  w0u1d 0 f f e r  1 1 t t 1 e  1 n 5 1 9 h t .  
50,  t h e  d15p1ay5  6e10w 91ve c h r 0 n 0 1 0 9 1 c a 1  115 t1n95  w1th1n c a t e -  
90 r1e5  wh1ch a r e  a119ned  a t  J a n u a r y  1, 1970.  N0 w a t e r 5 h e a d  
w0rk5 a p p e a r e d  a t  t h a t  t1me,  1t  15 mere1y  a c 0 n v e n 1 e n t  d a t e  t 0  
u5e f 0 r  d 1 5 t 1 n 9 u 1 5 h 1 n 9  r e c e n t  p u 6 1 1 c a t 1 0 n 5  f r0m e a r 1 1 e r  0ne5 .  

D15PLAY5 

7he d15p1ay5 0 f  th15  5 e c t 1 0 n  a t t e m p t  t0  p1ace  each  1tem 1n 
p e r 5 p e c t 1 v e  w1th  r e 5 p e c t  t0  t 0 p 1 c ,  9 e n e r a 1 1 t y  and r e c e n c y .  Each 
6 1 6 1 1 0 9 r a p h 1 c  e n t r y  0 f  t h e  f0110w1n9 5 e c t 1 0 n  ha5 1 t5  e x a c t  pu6-  
1 1 c a t 1 0 n  d a t e  a 5 5 0 c 1 a t e d  w1th 1 t .  7 0 p 1 c / 9 e n e r a 1 1 t y  c0de5 c0m- 
p05ed  0 f  t h e  f 1 r 5 t  1 e t t e r  0 f  t h e  t0p1c  c a t e 9 0 r y  5 u f f 1 x e d  6y t h e  
numer1c  9 e n e r a 1 1 t y  9 rad1n9  have  6een  appended  t0  t h e  e n t r 1 e 5  t0  
f0rm t h e  9 r a d e d  6 1 6 1 1 0 9 r a p h y .  
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