TIC’98 $NJs9p sumii 1998 G/ 4 7n 23 F| 1 $O$8$a$K $b $& 0l%v 7n $[ $I $?$C $F $7 $^ $$ $^ $7 $? $,!" 4 7n Kv $K 5~ ET $G 3+ $+ $l $? The Second In ternational W orkshop on T yp es in Compilation (TIC’98) 1 $N Js 9p $r $7 $^ $9!# tutorial $, H> F| $H!" w orkshop $, Fs F| H> $"$C $? $N $G $9 $,!" A0H>$N $[$& $,8e H>$h $j$b !JKM$K $H$C$F $O!K$* $b$m $7$$ OC$, B? $+$C$? $N$G!" $A$g$C$H %"%s %P%i %s%9 $JJs 9p$K $J$C$F $$ $k$+$b$7$l$^$;$s!# 2 Bh 0 F| (4/24) 2.1 T utorial: An in tro duction to compiling functional programming languages, Xa vier Lero y (INRIA Ro cquencourt) o caml $d Lin uxThread $GM-L>$J Lero y 2 $K$h$k tutorial !# 4 It9=@.!# Bh 1 It$O4X?t7?8@8l$N>R2p$H!" closure $NI=8=$K4X$9$kOC!# 3 G/@8$NE_3X4|$KED1:$5$s$N<x6H$G$d$C$?$N$HF1$8 $h$&$J$b$N$J$N$G!">JN,!# Bh 2 It$O o w analyses !JJ# ?t7A!K$K$D $$$F!#%W%m %0%i%‘$N 3FItJ,$, $H$j$&$k CM$r$*$* $6$C$Q$K8+ @Q$b$C$F!"$= $N7k2L $rMxMQ $9$k!# $?$H $($P if a then b else c $H$$$& <0$N $H$j $&$k CM$N =89g$O!" b $N $H$j $&$kCM $N=8 9g$H c $N$H$j$&$k CM$N =89g$N OB$H$$ $&6q9g!# Sc heme $J$I $G t yp e c hec king $r>J $/ (soft t yping) $H$+!" =89g$N MWAG$, 0l $D$G$=$l$,>.$5$$4X?t$@$C$?$i inlining $r9T$&$H$+!"$$$m$$$m$J:GE,2=$K1~MQ$G$-$k!# Bh 3 It $O%G!<%?$NI= 8=$N$7$+ $?$K$D$$$F!# tag $N$D$1$+$? $N9)IW$H $+!" b o xing/un b o xing $H $+$NOC!#$?$H $($P ML $N fn x => (x, x) $N$h$&$J!" p olymorphic function $N<BAu$r9M$($F$_$k!#$9$0$K;W$$$D$/$N$O 1 w ord $K <}$^$i$J$$%G!<%?$O$9$Y$F%R!<%W$K allo cate $7$F p oin ter $r$d$j$H$j$9$kJ}K!$@$,!"$3$l$O$"$^$j$K ine�cien t !# 5U$K%G!<%?$N<B8=$O7?$K$h$C$FJQ$($k$1$l$I$b!"<B9T;~$K$=$N7?$r$d$j$H$j$9$k (t yp e passing) $3$H$K$h$j!"%G!< %?$N$"$j $+$d %5%$ %:$r CN$k J}K!$b $"$k $,!"<B 9T;~ $K7? >pJs$r A‘:n $7$J $$$H $$$1$J $$$N $G!"$d $O$j $"$^ $j8zN( E*$G $O $J$$!# $= $3 $G!" Ia CJ $O 7? $K $h$C $F 0[ $J $k<B 8= $r MQ $$!" p olymorphic function $K EO $9 $H $-$K $O!" %R!< %W $K allo cate $7 $F p oin ter $r EO $9 $h $& $K $7 (b o x) !" 5U $K p olymorphic function $N La $j CM $O p oin ter $H $7 $F <u $1 <h $j!" $= $N @h $K$"$k CM$rFI $_=P $7$F ;H$& (un b o x) J}K! $,9M $($i $l$k!# $"$k$$ $O!":G =i$O 0z?t $dLa $jCM $OA4 It b o xed $K $7$F $*$$ $F!" inlining $d o w analyses $G!V b o x $7 $F un b o x !W$H$+ !V un b o x $7$F b o x !W$H$+ $r:o =|$7 $F $$$/ J} K!$b $"$k!# $?$H$($P let fun f x y = x * y + 1.23 in f 4.56 7.89 1 http://www.kurims.kyoto-u.ac.jp/%7Eohori/TIC98.html 2 http://pauillac.inria.fr/%7Exleroy/ $N<L??$OI]$$$,!"<BJ*$OA4A30c$C$F!"$h$/$$$k%U%i%s%9?M@DG/$H$$$&0u>]$@$C$?!# 1 end $H$$$&%W%m%0%i%‘$O!"$H$j$"$($: let fun f x y = unbox(x) * unbox(y) + 1.23 in f box(4.56) box(7.89) end $H$7$F$*$-!" inlining $r9T$&$H unbox(box(4.56)) * unbox(box(7.89)) + 1.23 $H$J$k$N$G!" un b o x(b o x(...)) $r:o=|$7$F 4.56 * 7.89 + 1.23 $H$J$k!# TIC’97 $N Lero y $NO@J8$K$h$k$H!"$3$NJ}?K$K4p$E$/J}K!$,0lHVB.$$$=$&$@!# Bh 4 It$O %3!< %I@8 @. $NOC!# Cf 4V8@ 8l %l%Y %k $G$N MM!9 $J :GE, 2=!" stac k frame $K frame $N Fb MF$K 4X $9$k >p Js$r IU 2C$7$F tag-free GC $J$I$KMxMQ$9$kOC$J$I!# 3 Bh 1 F| (4/25) 3.1 In vited talk: In termediate Represen tations and Optimizations for Ob ject-Orien ted Lan- guages, Craig Cham b ers (Univ ersit y of W ashington) $9 $_ $^ $; $s!" $3 $N OC $N Fb MF $O $[ $H $s $I K: $l $F $7 $^ $$ $^ $7 $?!# 3N $+ V ortex $H $$ $& !J%* %V %8%’ %/ %H ;X 8~ 8@ 8l 8~ $1 $N!K Cf 4V 8@ 8l !J$H $= $N %3 %s %Q %$ %i!K $, $"$C $F!" $= $N >e $G $$ $m $$ $m $J :G E, 2= $r $9 $k $H $$ $& OC $@$C $? $H ;W $$ $^ $9!# $o $j $H 0l HL E* $J :G E, 2= $N B> $K!" %W %m %0 %i %‘ $r <B :] $K <B 9T $7 $F F@ $i $l $k E} 7W E* $J >p Js $r %U%#!< %I %P%C %/ $7 $F program database $H $$ $& $b $N $r :n $j!" $b $& 0l EY %3 %s %Q %$ %k $9 $k $H $- :G E, 2= $K Mx MQ $9 $k $H $$ $& OC $J $I $r $7 $F $$ $? 5- 21 $, $" $j $^$9!# 3.2 Compiling Ja v a to a T yp ed Lam bada-Calculus: A Preliminary Rep ort, Andrew W righ t (In terT rust) and Suresh Jagannathan and Cristian Ungurean u (NEC Researc h Institute) and Aaron Hertzmann (New Y ork Univ ersit y) BjL>$NDL$j$NFbMF!#Cf4V8@8l$, t yp ed lam b da calculus $G$"$k$3$H$K$h$C$F!"4X?t7?8@8l$KBP$9$k!JFC$K t yp e- based $J!K MM!9$J:G E,2= $d!"@8@. $5$l $k%3!<%I $N@5Ev @-$N J]>Z$J $I$r 9T$&$3 $H$,$G $-$k $H$$$& <gD%!#6q BNE* $K$I$& $$$&%a%j%C%H$,$"$k$N$+$O@5D>$$$C$F$h$/$o$+$i$J$+$C$?!# 3.3 An Approac h to impro v e Lo calit y using Sandwic h T yp es, Daniela Genius, Martin T rapp, and W olf Zimmermann (Univ ersit� at Karlsruhe) link ed list $d hash table $N $h$& $J con tainer class $r<B 8=$9 $k$H $-$K!"Cf ?H$r $P$i $P$i$K allo cate $9$k $H%a%b %j%"%/%; %9$K $*$$ $FIT Mx$K$J $k$N $G!"3F ob ject $4$H $K heap $rMQ 0U$9 $k$3 $H$K $h$C$F lo calit y $r 8~>e $5$;$h $&!" $H$$$& $*OC!# !VCf?H $,30 It$+ $iD> @\?( $i$l $k$3 $H$O $J$$!W$H $$$& class $r <+F0 E*$K H/8+ $7$F!" $=$& $$$& :GE, 2=$r 9T $&!# list A‘:n$r7+$jJV$94JC1$J%F%9%H$G$O!" total $N<B9T;~4V$,:GBg$G 5 G\B.$/$J$k>l9g$b$"$C$?$H$$$&!# 2

3.4 F ormal Description for Collecting Reac hable Garbage via Dynamic T yp e Inference, Haruo Hoso y a and Akinori Y oneza w a (Univ ersit y of T oky o) :YC+$5$s$N t yp e inference GC $N$*OC!# 3.5 In vited talk: An Ov erview of T yp e-directed P artial Ev aluation, Olivier Dan vy (BRICS, Univ ersit y of Aarh us) $3 $NOC $O!"Ev ;~A4 A3M= HwCN <1$, $J$/ $FM} 2r$G $-$J $+$C$? $N$G $9$,!" :G6a $A$g$C$H JY6/ $7$F $_$F!" $h$& $d$/ $"$N $H $-2?$r$$$C$F$$$?$N$+$o$+$C$F$-$^$7$?!# $?$H $($P Sc heme $G (define v (lambda (a) (lambda (b) a))) $N$h $&$K$I$3 $+$GDj5A $5$l$?CM v $rM?$( $i$l $? $H $9 $k!#$= $N $H $-!" $= $N M? $( $i$l $? CM v $@ $1 $+ $i!" 5U $K $= $l $rI= $9 <0 ’(lambda (x) (lambda (y) x)) $rF@$k$3$H$G$-$k$@$m$&$+!) 0l8+$9$k$H!J5U%"%;%s%V%k$G$b$7$J$$8B$j!K$=$s$J$3$H$O$G$-$J$$$h$&$K;W$($k$,!"<B$O$*$*$6$C$Q$K$$$C$F 3 $= $NCM$N7?$,$o$+$C$F$$$l$P!"$=$l$rI=$9<0$N � � -normal form $rF@$i$l$k!"$H$$$&$N$,$3$N t yp e-directed partial ev alution $N$*OC!# >e $NNc $G$$ $/$H!" v $N7? $O S -> T -> S $N$h $&$J 7A$r $7$F $$$k!# $=$l$, $o$+$C $F$$ $l$P!" v $, 4X?t $G$" $k$3$H $O$o $+ $k $N$G!" ’(lambda (x) hoge) $H $$ $& 7A$r $7 $F $$ $k $O $:$G $" $k!# $= $& $7 $?$i!" <! $K hoge $N It J,$r I= $9 <0 $r5a$a$k!# v $O4X?t$J$N$@$+$i (v ’x) $N$h$&$K4X?tE,MQ$r9T$&$3$H$,$G$-$k!# 4 $5$i$K!" (v ’x) $O T -> S $H$$ $&7? $r ;}$C $F $$ $k $+ $i!" ’(lambda (y) puha) $H$$ $& 7A $r $7 $F $$ $k $O $:!# $h$C $F ((v ’x) ’y) $N$h $& $K 4X ?t E, MQ$r9T$&$3$H$,$G$-$k$O$:!# > (define v (lambda (a) (lambda (b) a))) > v #<procedure v> > (v ’x) #<procedure> > ((v ’x) ’y) x $3$l$G puha $O x $H$o$+$C$?!#7k6I v $rI=$9<0$O ’(lambda (x) (lambda (y) x)) $H$o$+$k!# $3$l$r0lHLE*$K$d$k%W%m%0%i%‘$O0J2<$NDL$j!# > (define id 0) > (define (gensym!) (set! id (1+ id)) (string->symbol (string-append "x" (number->string id)))) > (define (reify t v) (cond [(eq? (car t) ’base) v] [(eq? (car t) ’func) (let ([x (gensym!)]) ‘(lambda (,x) ,(reify (cddr t) (v (reflect (cadr t) x)))))])) > (define (reflect t e) 3 @53N$K$$$&$H!" closed $G$J$$$H$I$&$H$+!" base t yp e $N=P8=0LCV$,$I$&$H$+$$$&@)8B$,$"$k!# 4 Sc heme $@$+$i$3$N;~E@$G7?%(%i!<$O5/$-$J$$!# ML $@$HOC$O$b$C$H$d$d$3$7$/$J$k!# 3

(cond [(eq? (car t) ’base) e] [(eq? (car t) ’func) (lambda (v) (reflect (cddr t) ‘(,e ,(reify (cadr t) v))))])) ;HMQNc$O<!$NDL$j!# > (define S (lambda (f) (lambda (g) (lambda (x) ((f x) (g x)))))) > (define K (lambda (a) (lambda (b) a))) > (define I ((S K) K)) > (I 123) 123 > (I "abc") "abc" > (define t ’(func . ((base . T) . (base . T)))) > (reify t I) (lambda (x1) x1) 3.6 Optimal T yp e Lifting, Bratin Saha and Zhong Shao (Y ale Univ ersit y) p olymorphic function $r t yp e passing $r MQ$$ $F<B Au$7 $? >l9g!" t yp e passing $N%3 %9%H $, LdBj $K$J $k!#$3 $NOC $O$=$N%3%9%H$r8:$i$7$F!"@EE*$JDj?t$G$*$5$($i$l$k$H$$$&$b$N!#$?$H$($P � S. � x:S. let f = � T. � y:T.(x,y) in f[int](123) $H$$$& 4X?t$@$C $?$i!" � x:S $N FbB&$K � T $d f[int] $,$" $k$,!" $=$l$r 5U$K $7$F $7$^ $&!#$= $N$H $-!" x $, f $N<+ M3 JQ?t$N$^$^$G$O:$$k$N$G!"%i%‘%@Cj>]$7$F f $r8F$S=P$9$H$-$KM?$($k!# � S. let f = � T. � x:S. � y:T.(x,y) f’ = f[int] in � x:S f’(x)(123) $3$l$HF1MM$NJ}K!$G!"$9$Y$F$N!J t yp e abstraction $H!K t yp e application $O v alue abstraction $N30B&$K;}$C$F$/ $k$3 $H $, $G $- $k $N$G!" %j %s %/ ;~ $J $$ $7 $O <B 9T 3+ ;O;~ $K $7 $+ 5/ $3 $i $J $$!# $D $^ $j!"<B 9T Cf $N cost $K $O 1F 6A$7 $J $$!# $b$A $m $s!">e $N Nc $+ $i $b$o $+ $k $h $& $K!"$3 $N JQ 49 $K $h$C$F v alue abstraction/application $OA} $( $F $7 $^$& $o $1 $@ $,!"<B837k2L$r8+$k$H$*$7$J$Y$F<B9T;~4V$OC;=L$7$F$$$k!# 5 5 t yp e passing $H$$$($P tag-free GC $N OC$b$"$k$N $G!"%a%b%j;HMQ NL$K$D$$$F$b 6qBNE*$JB,Dj 7k2L$,$[$7 $+$C$?!#$*$=$i$/ 8:>/$9$k$O$: $@ $H$O;W$&$,!# 4

3.7 P olymorphic Equalit y - No T ags Required, Martin Elsman (Univ ersit y of Cop enhagen) ML $N fn (x, y) => (x = y) $N$h$&$J p olymorphic equalit y $r<B8=$9$k$N$K!"=>Mh$N$h$&$K tag $KMj$k$N $G$O $J $/ $F!" equalit y $rH= Dj $9 $k 4X ?t $r0z ?t $H $7 $F EO$9 $h $& $K JQ 49 $9$k $H $$ $& J} K! $NOC!# ML Kit >e $G $N <B83 7k 2L$K$h$k$H!":GBg$G 2 G\0J>e$NB.EY8~>e$rF@$F$*$j!":G0-$N>l9g$G$b0-2=$O$[$H$s$I$7$F$$$J$$!# 4 HV30JT (W orkshop Reception) 25 F|$NLk$K%[%F%k$G3+$+$l$? reception part y !#A0F|$N tutorial $GJ9$-F($7$?ItJ,$b4^$a$F$$$m$$$mJ9$-$?$$$3 $H$,$"$C$?$N$G!"$A$g$C$H$,$s$P$C$F Lero y $H$*OC$r$7$?!# A0$+$i5?Ld$K;W$C$F$$$?$N$@$,!" o caml $N$h$&$J statically t yp ed $J8@8l$G$J$< tagging $,I,MW$J$N $+!# t yp e passing $r$9$l$P p olymorphism $,$"$C$F$b GC $J$I$G$O:$$i$J$$$N$G$O!# C $H$N in ter- face $r$H$k$N$K$b<YKb$G$O$J$$$+!# $H$$$&$3$H$rJ9$$$?$i!" tagging $O<B:]$K$O$+$J$j e�cien t $K<BAu$G$-$k$7!" t yp e passing $r$9$k$H7?$rI=8=$7$?$b$N$r GC ;~$K in terpret $7$J$$$H$$$1$J$$$N$G!" ML $N$h$&$K GC $,IQHK$K5/$3$k8@8l$G$O8zN($,0-$$!# $H$N$*Ez$(!#$=$3$G!"Pq2H7/$NB4O@$r$U$^$($F $8$c$"!"IaCJ$O region-based $J%a%b%j4IM}$r9T$$!"$H$-$I$- GC $r$9$l$P$$$$$N$G$O!# $H$$$&$H!" $=$l$@$H dangling p oin ter $H$$$&LdBj$,$"$C$F!" GC $,$&$^$/$$$+$J$$!# $HM=A[DL$j$NH?1~$@$C$?$N$G!" $3$l$O?M$N <u$1Gd$j$J $s$@$1$I!"$= $b$=$b dangling p oin ter $,H/@8$9 $k$N$O region inference $GF@$i $l $? @EE* $J >p Js $r Mx MQ $7 $? 7k 2L $J$N $@ $+ $i!" $= $l $r GC $K $b 65$( $F $d $l $P 2r 7h $G $- $k $H $$$& OC $, $" $k $N$@$,!# $H$$$C$F$_$?$i!" "That ma y b e go o d." $H$N$*8@MU$@$C$?!# o caml $N metho d dispatc h $N<BAu!JFC$K fun obj -> obj # meth;; $N$h$&$J4X?t$N>l9g!K$K$D$$$F$bCN$j$? $$$3$H$,$"$C$?$N$@$,!"$=$N$H$-$OJ9$-K:$l$F$7$^$C$?!# 6 Lero y $HOC$7$?B>$O!"BgKY@h@8$K p olymorphic record calculus $N<ALd!J R � em y $N$HBgKY@h@8$N$H$N0c$$$J$I!K$r$7 $?$j!"$*Cc$N?e=w;RBg$N:4F#$5$s$H$$$& J}$H$*OC$r$7 $?$j!"$=$l$+$i!J$b$A$m$s!K0{$_?)$$$b$7$?$j$7$F2a$4$9!# 5 Bh 2 F| (4/26) 5.1 In vited talk: Region-Based Memory Managemen t, Mads T ofte (Univ ersit y of Cop en- hagen) region inference $N$*OC!#FC$K L\?7$7$$$H$3 $m$O$J$+$C$?$H ;W$&!#!V$b$&$9$0 ML Kit 3 $,=P$k!W$H$$$& $3$H$0 $i$$$+!# 6 8e$G caml $N%a!<%j%s%0%j%9%H$KEj$2$?$i!" R � em y $,Ez$($F$$$?$,!# 5

5.2 A T yp e-Based Seman tics for User-De�ned Marshalling in P olymorphic Languages, Do- minic Duggan (Stev ens Institute of T ec hnology) $4$a$s$J$5$$!"$3$NH/I=$OA4A3M}2r$G$-$^$;$s$G$7$?!#!V$I$s$J7?$N ob ject $KBP$7$F$b$&$^$/F/$/0lHLE*$J mar- shalling function $r Dj 5A $9 $k $N $O IT 2D G= $K 6a $$ $N $G!" 7? $K 1~ $8 $? marshalling function $r!" t yp ecase $r ;H$C $F user $, de�ne $G $- $k $h $& $K $7 $h $&!" $H $$ $& 4{ B8 $N 8& 5f $, $" $k $,!" $= $l $r $U $^ $( $F !D!W $H $$ $& 46 $8 $N =P $@ $7 $G ;O $^$C $? $N $G $9 $,!" $= $N 8e $4 $A$c $4 $A$c $H $7 $? syn tax $d $i rule $d $i $, <!!9 $H =P $F $- $F!" 7k 6I $I $& $$ $& 9W 8% $, $"$C $?$N$+$^$C$?$/$o$+$j$^$;$s$G$7$?!# 5.3 Stac k-Based T yp ed Assem bly Language, Greg Morrisett, Karl Crary , Neal Glew, and Da vid W alk er (Cornell Univ ersit y) T AL (T yp ed Assem bly Language) $K stac k $r $D $1$/ $o $( $^$7 $?!" $H$$ $& $* OC!# T AL $O !JCf 4V8@ 8l $H$7 $F $N 2>A[E* $J!K%"%; %s%V %j$K 7?$r $D$1 $F!"@5 Ev@- $r<( $7$?$j :GE, 2=$r 9T$C$? $j$9 $k$N $KMx MQ$7 $h$&$H $$$& $b$N!# $=$l $K explicit $K stac k $rIU$12C$($F!" heap $G$O$J$/ stac k allo cation $b<h$j07$$!" Ja v a $d P ascal $b%5%]!<%H$G$-$k $@$1$NI=8=NO$rF@$?$H$7$F$$$k!# 5.4 F ormalizing Resource Allo cation (Preliminary Rep ort), P eter Thiemann (Univ ersit � at T � ubingen) A-normal form $H$$$&$N$OCf4V8@8l$N0l<o$G!"$?$H$($P (+ (* x (+ 1 y)) (* 2 z)) $r let t0 = (+ 1 y) in let t1 = (* x t0) in let t2 = (* 2 z) in (+ t1 t2) $N$h $& $K JQ 49 $7 $? $b $N!# CPS $N $h $& $K I> 2A =g =x $d con trol o w $, explicit $G!" 7W ;; $N ES Cf 7k 2L $K $b $9 $Y $F L> A0 $,$D $$ $F $$ $k!# :# 2s $N OC $O!" A-normal form $N %3 %s %Q %$ %k $K $* $1 $k register allo cation $d spilling $J $I $N OC $r formalize $7$F!"$=$N@5$7$5$J$I$r>ZL@$7$^$7$?!"$H$$$&$b$N!# 5.5 In vited talk: T yp e-based Analysis of Concurren t Programs, Naoki Koba y ashi (Univ ersit y of T oky o) >.NS$5$s$N$*OC!# pro cess calculus $K$*$1$k linearit y $d deadlo c k-freedom $N$? $a$N t yp e system $H!" $=$l$K 4p$E$/ reasoning $d:GE,2=$J$I!#:#2sM#0l$NJBNs4X78$NOCBj$@$C$?!# 5.6 Determination of Dynamic Metho d Dispatc hes Using Run-time Co de Generation, Nobuhisa F ujinami (Son y Computer Science Lab oratory , T oky o) run-time co de generation $O!"<B9T;~$K$O$8$a$FF@$i$l$kCM$rMxMQ$7$F partial ev aluation $r9T$&$H$$$&$b$N!# @EE*$J2r@O$G$O IT2DG=$J:G E,2=$r9T $&$3$H$,$G $-$k!JFC$K run-time constan t $,B8 :_$9$k>l9g!K!# $3$NOC$O C++ $K$*$1$k virtual function dispatc h $N o v erhead $r!" run time co de generation $G 7Z8:$9$k$H$$ $&$b$N!#$?$H $( $P%l%$%H%l$N%W%m%0%i%‘$G$O 1.4 G\$NB.EY8~>e$,F@$i$l$?$H$N$3$H!# 6

5.7 Strong Normalization b y T yp e-Directed P artial Ev aluation and Run-Time Co de Gener- ation, Vincen t Balat ( � Ecole Normale Sup � erieure de Cac han) and Olivier Dan vy (BRICS, Univ ersit y of Aarh us) TDPE (t yp e-directed partial ev aluation) $K$*$$$F!" text $N$+$o$j$K b yteco de $r=PNO$5$;!"$=$l$r o caml $N 5!G=$rMx MQ$7 $F load $9 $k$H$$ $&OC!# $?$H$( $P!J6K C<$JNc $@$H ;W$&$,!K c h urc h ?t$r Dj5A$7 $F!"M? $($i$l $? c h urc h ?t$r 1000 A}$d$94X?t$rDj5A$7!" TDPE $r9T$C$F normalize $9 $k$H!"$=$N$^$^E,MQ$7$?>l9g $HHf$Y$F 4,800 G\$N B.EY$,F@$i$l$k$=$&$@!#$b$A$m$s TDPE <+BN$K$+$+$k;~4V$O$"$k$,!"2?EY$b;H$&4X?t$KBP$7$F$OM-8z$@$m$&!# 6 Bh 3 F| (4/27) 6.1 In vited talk: A T o olkit for Constructing T yp e-Based Program Analyses, Alex Aik en (Univ ersit y of California, Berk eley) BANE $H$$$&!" constrain t-based $J%W%m%0%i%‘2r@O$r9T$&%D!<%k$N@kEA!# 0lHL$K t yp e system $K4p$E$$$F%W%m%0%i%‘$r2r@O$9$k$H$-$O7??dO@$r$9$k$3$H$K$J$k$,!" f : � ! � x : � f x : � $H$$$& simply t yp ed � -calculus $N7?IU$15,B’0l$D$r$H$C$F$_$F$b!" e $N0z?t$N7?$H f $N7?$O0EL[$N$&$A$KEy$7$$ $3$H$,MW5a$5$l$F$$$k!#$=$l$r f : � ! � x : � 0 � = � 0 f x : � $H$$$&Iw$K � = � 0 $H$$$& explicit $J constrain t $r$D$1$F9M$($l$P!"7??dO@$b con train t solving $H9M$($i$l$k!# $=$3$G BANE $O=89g$K4X$9$k constrain t $r2r$/ scalable $J engine $rM?$($F$/$l$k!"$N$@$=$&$@!# 7 6.2 Ho w Generic is a Generic Bac k-End? Andrew Bernard, Rob ert Harp er, and P eter Lee (Carnegie Mellon Univ ersit y) TIL T $H $$$& ML %3%s %Q%$ %i $H!" $=$N bac k end $N MLRISC $N OC!#$I $&$$ $& no v elt y $,$"$k $N$+ $O$h $/$o $+ $i$J$+$C$?!# 6.3 Optimizing ML Using a Hierarc h y of Monadic T yp es, Andrew T olmac h (P ortland State Univ ersit y) ML $N $h$&$J call-b y-v alue $GI{:n MQ$b$" $k8@8l $K$*$$ $F!":G E,2=$J $I$N%W %m%0%i %‘JQ49 $r naiv e $K9T$& $H!"Dd ;_$9 $k $O $: $N 4X ?t $, Dd ;_ $7 $J $/ $J$C $? $j!" I{ :n MQ $N 5/ $3 $j J} $, JQ $o$C $F $7 $^$C $? $j $9 $k $* $= $l $, $" $k!# $= $3 $G ef- fect inference $N $h $& $J $3 $H $r $7 $F I{ :n MQ$r 8+ @Q $b $j!" @5 $7 $$ JQ 49 $, 9T $( $k $h $& $K $7 $h$& $H $$ $& OC!# Ia DL $N e�ect inference $h$j$b simple $@$H<gD%$9$k$,!"6qBNE*$K$I$3$,$I$&0c$&$N$+$OITL@!# 6.4 T yp e-Directed Con tin uation Allo cation, Zhong Shao and V alery T rifono v (Y ale Univ er- sit y) $? $H$($P ML $H C $N $h$& $K!"Fs$D $N0[ $J$k8@ 8l$G =q$+$l $?4X ?t$r8_ $$$K 8F$S9g $&$H$- $K2r 7h$9$k I,MW $N$"$k Ld Bj!"FC $K call/cc $N 07$$ $K $D $$$F!# Fs $D$N 8@ 8l$r 0l $D$N t yp ed $J Cf4V 8@ 8l$K JQ 49 $7!"$= $N >e$G c hec k $r 9T $&$3 $H 7 $J$*!"O@J8$K$O \The distribution ma y b e obtained from the BANE home-page at h ttp://bane.cs.b erk eley .edu." $H$"$k$,!"$= $3$r8+$F$b$$$^$@$K8x3+$O$5$l$F$*$i$: "The alpha distribution of BANE is still in preparation. It will de�nitely b e a v ailable early Ma y ." $H=q$+$l$F$$$k!# 7

$K$h$j!" ML $+$i C $N4X?t$r8F$s$G$$$k$h$&$J>l9g$G$b$"$^$j e�ciency $rB;$J$o$:$K safet y $,J]>Z$G$-$k$H$N $3$H!# 7 46A[ H/I=Cf$bIQHK$K<ALd$,=P$?$j5DO@$,5/$3$C$?$j$7$F$$$?$N$,0u>]E*$@$C$?!# 8 8 $"$H!"5~Bg$NKLGr@n3X<K!J0lGq 1,600 1_!K$O0U30$H$^$H$b$J=IGq;\@_$@$C$?!# 8