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:;':1: D~BUG.GINa 
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This memo describes sevc:raJ. LISP II functions from l;bich a 

debugg:Lng fac:l15.ty can be cOl'lstr~uctedll The debugg1.ng fac:i.li"i.:y 

1s specifically ol"lel1te~ tot':ards selective t~~acing" "chat :ls~ 

printIng out arguments and value~ ,o~ runctions~nder speci-
f:led circumstances: and -CO"Ja.·pc1s user e:;-;:aminat:l:on ·and mod:i.fi­

cat:I.on of values of 'ral7 :i.ables dUl'1'5.ng the actual e;:ecut:lon or 

a pro3ram~ The facility will be sufficiently flexible so that 
othel" efi'ec'cs can be achieved. in comb:lilation. with theBe., 

The pl'\im:tti ve fl1nct:7.ol1RENIu~IE(X.):1.') rena.mes X and Y.. :{ 
assu.mes all propel~t:1es of X e:rcept ~:cs llame. In pal,;t:tCtlJ.e .. l~~ 

if X :ls the name of a i't111C·ciol'l, then a call to Y 1'1111 have the 
san:e effect· ~s a call -Co le. n01';evel~" all CGTiipilGd rei'e?011CeS 

to X 'i'J:Lll go to X rathel" than to ':!. A bac1ctrace invol,ring Y 

should name X. 

A second primitive function is BACKFUHCTIONS(H)" t'J})ose 

value ~.I':i a list or the las·;; N i'tinctio11S appeal":il1g on the push ... 

. dQI!Ji1 ste.ck. BACKFUNGTIONS is :tmplemc~1ted thl~O~1gh a pai:'cial 

ba.clci;r:ace tha-c merely loo1t.s -Lor functio11 !l.amcs and doesn 7 'I; 

chan6e anything. If the:;.:e al'le less -Chan N functions 011 the 

stack then the lis';:; is -G1:ul1cated, but 'chis s:l.tua·~iol'l is not 
considered to be an error.· 

according to the 
def:i,n:i.t:tOl1 DEF. ·Ho:\evel~: any OCCl,.lr:rences of F l'J:i.th1,11 Dgrr refer 

to tl!e old F.. The l1ei~] F and ·the old F must agl'"»ee in tl1e type 

of ~)'al'Ue; l1um1:;er- of al"'gl..1men-cs.,. and types of' ar~"tlmen'{;s... The 

definition is to be Nrltten in intermediate language~ and the 
fL".l1c-ciol1 be:i_ng defin'ed is aJ.so to be named l? Et1BED is imp18·" 

mented by gener-a tinga ne~'l name fOl"l F ~ renam:Lng. Ii' by the neN 

name;- and substituting the ncu name for' any occurrence o~c F 
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in an tl1'lqnotec1 functionaJ.. COl1te~t 1"11 tllin DEL'? Ii' :t8 then l.'eclc-

f:tned b~t DEF. Oons?quep'cly all occuri."ences of F l'1ithin "the 

old-F will refei i6 the new F • 
. - .' . 

It should' be eEu3Y 'Co lceep sufficlen"t; ,inrOl~ation so that 

if tbe same ftwicti'onis ~.ri1bedded tl'l1.ce:. t~'lei:l :'.''''che ril"st embed­

di,ngis thr01lJl1 a,(,$,y, 'i~thE:r than placf~d :il1aiq.~." tl'l·a secol1d' Ol'le'o 

P41S~:~)' a DISEI<rpi!b ",fUl~C~i;io~l may be useful in, Ol'del" to r-emove an 
<?~bedd:lng; ";lJ; u'~'e:~; REItAi~ to copy the old fu~ct:lon d~f'ini'ci<?l1 
ha,c1':"to th~:~'ld "fU11~tionname.. ' 

~ .:: ," .. ~ ~::.. " ~ ..' 

A ftmct:1.on';'Fljl\IGi~PE(F) 1'J:111 also be l1e.r~'dec1'!l FUl~CTYP~ 

l1e.8 the name of 'a, func~i.:'ion ,as argumeni;; its ':value is a lis", 
. "./, ....... "I· '0, ~. l' 

of "~he 'cypes of' the va~;ue' and argume~ts of :~El~~ function. 
-." .. ' 

'l~he standard' 'LIsP,'trace can be 1mplemeiftecl quite easily 

in teY-i'LlS of the'§e ,fu'nc'I;:lol1S. In ol"der to 'tfa.:¢e a fUl1ction,. 
r: .• ':' • .;. -, '.. . ,- ,,'.' . -s' 

~':e embed. i'c 111 'anothC?~' 'functiol1 that prints: out the argt":ments; 
call's tbe Ol~:1.gil1:~l, ~Ui1c-cion~ pr:tn'cs Otl'C 'tj,1~' ,hllne, and ,t-ett1i~l)S 
the ~ialue. The 'embec1d:lns fUi1c-c:Lon cali of co\~r'se ba constl~UC'" 
ted 111 LIISP, u's:lng ,FtJN~'i·tPE; so that ,'IlrU~CE C~~1 be filade aiiail .... 
!:l"o1 o '''iY')r1e-~ tl'~';~ 'l .... a· "","e' ·• .. 0 {~he "J1C'!C"i~ rpl"dC!'··1r'~n1'~'m"enta··-·ton 'o_f' c-. _~ t..L4U. J. _~~,,'" _ •• J. ... l. "'__ 1...1 __ • _ &_~ _ u ..... '¥... ~ V.l..! 

. -. ',' ... ,,; - . 

93lACE ought to 1je 'fa:ti_~l;,T eff:lc:1ent~ 

Selective :~t'acin8 can be achieved by COl1frcl,:ucting an ' 
emb2dc1ing fU~1ct:t0l1 tb~.:~ t'JiJ.J. cause p~rin~t.:tng only ul1der spec'1 .. -
flea conc1it:Lons'() These cond1.tiol1s m~:y- 'involve the Cil<JcUtU£rt:'anc'e's 

undej'.· i,-'Jhich ,"cne ':rUl1c'Giol1 ~':as called ;( to be ob:l:ail1ed via 

the vhlUes of the argu~ent~~or the state of 
'; The i11form.ation -Co be p1.'inted can also be 

cantr-oJ.lecl-.. 1t 1s POf:)sJ. ble ';';0 conErcpuct iUl'lctions -'chat ci~ea?ce 

embedc):i.l1g rbhc~c:tol1S even f011 select'iiJe tiac:i.ng" though considei\9)" 
t:lbh of 't;hese Ollght to be pos}:p,Oned. Inordel? t;o examine 'and 

mod1.):~l fluid V':il~:lable8 ... embedding fU!lc·t1.olls i!lVolving the rin1c-
.;,: :lOYl.· T - C'-i:/' -i... 1 1 
-, ':'l ._J .. I_,.)J. can ;.Je emp_ 02{0C" 

1;:r,IBED eJ\:pe c t 8 de?initiol1 in 

... ","", - .... . - ' . 
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... · ... . 1 ~ r.o • ~ .... • or i~c" "Gna"C accep·~s SOUl"Ce _2Dguage 0 "-t'ne 1 Ul1C"G20DS ·cna-c 2.1.'rCO-

matical1y construct embedding functions will ~se intermediate 
language; the user will use source languageo 

The c1eb't~ggi;;1g techniques desc!~ibed hel"e do not depend 

on baving the original def:lnitlons of fUllct:lol1s a"Fa:llable .. 

If the original definition is available~ then the~e are ffiany 
other things that could be done~ such as TRACESET of' LISP 1050 

Such aq..di tional feattu"es could VJorl{ in conjunction "with 01" 

independently of the features described heree 
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