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I think tliat we all agree Hith John that reducing the cost of 
.:~ p:rcs-ra.rt 1.11:in0 is c.1 criU.ccil isst·e. I 2.lso agree that the pro-

. s.-r,; • • 1 duct ion of l.angu2?,c:>t; of tt:::~ PL/I genre, even if considerably 
I -----\ more versatile and easier to use than PL/I, will not essen-

\" 1 '- tially change the current si tua ticn. I, too, believe that the 
APL expericGce shouJd be taken seriously and that oQe of the 

\ 1 critical issues in the area of progrmmning language·design 
~ is the develcipD2nt of nppropriate aggregate operations for 

particular application areas. I am not, however, convinced 
'-- tha.t we ouqht ~lt.ogsthsr to dispense. ,,Tith the notion of an 

explicit sto~e and an assignment operator. 

John I S L,9,.iC) raise:,!:; three i: 0;st",es. First, we must discuss \'lhD.t 
kinds of prog)~2.r:.r; ,,.;0 n0ed to produce and where the prosrarr.rning 
problems are. Second, it is important to undcrstnnd what 
fo~nalisms are avcilahle to perha~s guiee us in the construc­
tion of langucges to neet these needs. Finally, the ~uestion 
arises as t.o whc:,t. seriol1cs ,;,;o:ck the Yorkto:,:n Cor;;puter' Science 
Departr.·.E·nt is doing to ckcreasl'! the cost of prqgra1rJt"ting. - ·•, 

The cost of prograrrx:d n~; T"l.1..1st he reduced r::o-:. cnly ::or profes­
sional pxcgr&rr~2rs writing larg2 systc~s, but also for cosual 
users of co:::--,puting n,ach:'c~ie~,. 1;-~e nn.:st crrl,rl:.e lan~;uages with 
great expressivity but which 2lso make possible easy debugging 
and codification of prograLs. One of the failings of APL is 
t:h2.t the intent of p:rograras is diffiq-i.l t to extract., a.nd so 
u~e by pcrsor:s other than the creator •is made difficult. More 
spccificully we must create l2nguages which are more problem 
oriented and also longu~ges to deal with large data bases in 
teYni~al oriented situations. Language development that con­
CE:ntrc!tes on the internal computational pcwcr and ignores these 
iss~es is misguided. 

'I'here a.re o. m.::;.,ber of radical, i.e. non-Von Neumann, formalisms 
which have been 0.0.vanced for use as a basis for prograrmning lan­
gua9c instruction. There are, of course, John 1 s Closed Appli­
cative Languages, but ttcre are also the lanbda calculus reodel 
anc:: clc.ta flow rao(?eJ.s, f~rach of which is attractive in certain 
ways. My own feelins is that it is important to study these 
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rr,oc.cls :Ln orc"'.cr Lo got 0 b;:,'ct:c,r "':·'!:--'1·cci~"tion of 1·1hore thrc!ir 
FC\·/~1- lies c: .. 110. t1)t.~s hc 1·,.1 t.1·1•::y earl best 1)r: (~:-~r-:Joit .. e:·c":. St.1ch 

st~diss tave Loc:1 carried o~ in Cc2~uter ~ci0~ce by, for ex­
arr.ple, I'aul I~c:.:;in:::ki L: c::t:.,jyin~ c:,:Ic:_2 flc11 model~:; ~,1:d by Bill 
Bt.:rs; ,_: i !1 his v.,or k \; i t:n 1 .:,::.:::: ~\:;,, c ,:1 l. c Ll l us cc.:-; ,:_,c] l .J.L<J'.:C<',~r cs. 

Hc\., .. e't.?~r t1sefuJ t!:•2f:c fc.):cr .. c-:J.i:.:;:--. .. ,s are;, .nov7e~.:cr, I c1o r~ot. J::.c~lic\7c.~ 
tha:t :)2:-o~;rc~:~Jir~~; lc1r1CJl~:~~~~-: (~c·vc-:lo:~:-i::c~l1t .s~ct~.1 d tf_~ gu.i(i(~r3 b~}' riq·j (~ 
:.:.C.tc-;2:"0:'"lcc to c·-?1:_sl c)r c:~,.r\t::.;~:,~ oft:,,,~--:. P_:.'.l.+:··.~--j~ I ; __ hi"~~-~ tl-1:--:.t. t}""c:> 
i r~ t c;: J :-i r_; :::3. r) rOL' .7 (: -~ c::·.J: Ca. f () r· t :-.t2 l (:. r.: r~~- D Cl~; e s 1-~ (.''..l J c} l.1C:! \•;t~ j l t1nC.c l :; J~()8d 

ar1C. t;-'13.t ·varic•t!s 2...sr::cc~.;:: of t!:c·sc :=c<~·r·;et2..i:~:·:_s shoulcl [)2 intrt)d. 1-~.r~cd. 
into c. li:.~i·.;:.1ci</,:: in sue~: a 1,0.y as to .s_olvc ·~·:1e pro·tllc,rns of :oro:~,1T2T1-

r r.:ir:<:; fer th2~. cr,,'irc1::·.:::r:t. Trr:.:.c:1 [er e:-:2~:.pJ.r~, I beLi.e:ve th.::::t :i.t 
is r,c)ssi.})le t,J i11trc;clt:c•2 t.!:•-~ !"';.C)t.~_c,:1 of ~~~~~ctio::. pL-c<Jucins fi..:r:t...­

ticr:.r., ".-1~hicl1 i;: t.!1c rtE~i~~:;tc.~? o:Z t>1t: J.L1.r:~t1C:_c:l cc1J_ct1J..l-ls, i11tc 1 a JD.rl­
g,_:ase ':,1 it11 a;-~r::i~Ji~:·:-:c--::it ~-:1 ~.:[1icl1 t};.r; r.'1 ~sic cr:c:1--Dtlons a.re a;c_;~·:,:.:~­

-gatc c~er2~tic~r:~~ -- "i'li tj·ic 1ut c:s\~cJc:?j_:--j_~ a J c·r~s~-·tc·.s£: tc)o ur1-r.,7i21c:~J 
for 1):r~c1.cticc1.l u::·,e. In C: -~~~~-r~ilcLC ~1/,?iI~ tr~!~~ 7.r;~)licctti_c'J1 Cener,~~t~C)1l 1, 

S~z7stc:~:s grc)U~l_ lli~S c~e~.:--c~!.C)~~)?C':. U.. lE~r!s·t.1..0.se '~·.rh,ich cor:tbin(~S I at c~~·r)rC)­

pri2.'ce: levels, c~ata f:Lo-.' r:Gtio::-:s \:it~ not:i8n2. of t:c,·,;1:.;fo;-:-mc.17.~ ons 
on :;:s'.:.:', of objc,cts toscL,::r ".1it:·1 L::•·cicns ct o.::::sigr:i,:Cj]t to pror]nce 
a l c:..nr;uas e a p;:,,: Ol)r i a tc ;· or specif.yin g J:; t: ::, i:, C's s 21)1) l i co. t:i.on ~; . 

FinaL 1.y, I ,·.·oulc·: .-, i::c: :_::, ,.,_,~:;cr;t tho.t i:Ol.. ;-,}.j_ ,.·,_,rk 21 ir,r.::c at r::·­
duc.iI.~: the co:c.-t of fi.n>:~·:&.::-'..~.r.s: L,'c.:ds tot:. conc•;rnc,.l 1.:ith t:,c' c';e-­
\i e 1 o 1~·=:~ e tl t of 1) :·_·c-,q :r al---ir.·~-i ~J \~- J. c.r:s '.lo.s ~ •• ~; .. I t[J j_ r-.:.}: th 2.. t t) 1-1J~ ,:~·iO r Jc i 1·i ({ (-; ~­

l.111~1 CJ i~: g sys t eLl :::.: , ci l..i.l.. -;,-~~•:..: ::· k i r: t c j_:-;:'.. .i.r1 a. 1 i r1 l c ~ • f: :.: c (_~ ~; , :i. r:.c3 c c~c3 't,,;01:. ~-: .i. r1 

such ~r~as us prc~f of J)~cgrare co~rcctnc~~ and general deductive 
systc:'~3, con~ributc Lo U12t enc:.. , ·, 
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