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LISP II DEBUGGING 

by 
Paul W. Abrahams 

~!a m~mo describes several LISP II fUnctions from whlch a 
,>,""" ', , facility can be constructed. The debugglng faci11ty 
je •• eciflcal l y orlented towards select1ve traclng, that Is, 
pr~nt1n out arguments and values or functions under epec1-
r -ed o1rcumBtanQe8~ and towards user exam1nation and mod1tl
.4tlon o~ values of variables during the actual execution or 

a pro~ram . The fac illty will be sufficiently flexible so that 
otter efrects can be achieved ill combination w1 th t hese. 

The prlm1t1ve fUnct10n RENAME(X, Y) rellames X and Y. Y 
atsumea all propert1e s of X except its name . I n part1cular, 
if' s H.e nat!. of a f,mction , t hen a call to Y "ill ha ve the 
£a~ effect as a call to X. However , all co~iled references 
to X w111 go to X ra ther than to Y. A backtra ce involving Y 
l!lould nat'.e X. 

A ee~ond prim1tive funct10n is BACKFUNCTIONS(N), >lhose 
3 a 11st of the last N functions appearing on the push

~ ~ck . ~AOcruNCTIONS 1s 1mpl emented through a partial 
t t merely lao B f or function names and doesn't 

c: la" , anyth1ng. If there are l ess than N f unctions on the 
at ~hen the Hst 1s truncated, but this situat10n 1s not 
~.1~.,ed to be an error. 

Ttl .. tun t10n EMBEO(F, DEF) redefines F accord1ng to the 
e ~ lt1~n DFJ. Ho~ever, any occurrences of F within DEF refer 

t e ~ld F. The new F and the old F must agree 1n the type 
r lur, number of a rgument s, and types of a rguments . The 

~ '1"" 18 to be Itten in intermediate l anguage, and the 
f c be ng defined 18 also to be named F. EMBED is l mple-

tc- 0.1 generat ing a new name for P, renaming F by the nel'l 

e, and 8utstitut1ng the new name for any occurrence of F 
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1n an un .. oted functional context ,,1 thln DEF. F ls t hen rede
lne by DEP. Qonsequently all oocurrences of F wlth1n 'the 

old' will refer to the new F. 

It should be easy to keep suff1clent 1nformat10n so that 
It the aa~e fUnct10n l s embedded t w1ce, then the f1rst embed-

10& 1s thrown av.ay ra the r than placed inside , the second one. 
0, • DISEKBED function may be useful in order to remove an 

beddln I 1t utes RENAME to copy the old function definltlon 
~~ to the old funct10n name . 

• 
ot 

A funct10n FUNCTYPE(F) will alao be needed . FUNCTYP~ 

be name ot • funot10n as 
e types of the vslue and 

argument; its ' va1ue is a list , 
arguments of the tunctlon. 

.~ .tandard LISP trace can be 1mplemen'ted quite easUy 
ot thele funot10ns. In order to tr~ce a fUnct10n, 
1t 1n another funot10n tr~t pr1nts out the arguments, 

orlg1na1 tunction, prin t s out the' value , and returns 
e. The embedding funct10n can of course be conatruc

L!SP, us1ng FUNCTYPE, so that TRACE can be made avei1-
er tt~t name t o the user. Th~8 implementation of 

, ' 

vutbt to be fa1rly efficient. 

act1ve traclng can be achieved by constructlng an 
fUnat10n that t1111 cause printing only under specl

u~nu·+lon.. These conditions m~y involve the Circumstances 
1 h the funation was cslled (to be obtained via 

r'~rc,,~~ ~' ), tbe values of the a rguments, or the sta te of 
ab' s. The information t o be print ed can also be 

It 1& possible t o const ruct functions t hat create 
~,bedd function s even for selective traCing, though cona1dera -

0" the .. ought to be posJ;p.oned , I n orde r t o exam1ne and 
~.~¥ flUid variables, embeddlng functions 1nvolving the func

LtcP can be employed. 

Alt c" h the fUnctlon molBED expects 1ts definition 1n 
t. late language, l t 1s clearly easy to write a version 
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of 1t that a ocepts s ource l anguage . The funct10ns that auto
t1cally construct embedding f unctions will 1, se intermediate 

language; the ueer will use source language. 

The debugg1ng techniques descr1bed here do not depend 
having the original definitions of functions available. 
the or1ginal definition ie available, then there are many 

t~ things that could be done, such as TRACESET of LISP 1. 5. 
Such additional features could work in conjunction with or 
in ependently of the features described here. 
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