








p(X, y)






pr(y)



pr(y)

px, y) =1+ x+y, X=2



X =X,

pr(y)

px, y) =1+x+y, Xx=2

® py(y)

=1+2+y



pr(y)

px, y) =1+x+y, Xx=2
® py(y)=3+Yy






([Ruf 93] )



P(y)=1+2+y



P,(y) = (if (known? 1) and (known? 2)
thenl1+2esel+2)+y



P(y)=3+Yy



P,(y) = If (known? 3) and (known? y)
then3+yese3+y



P(y) =3ty



(|[Bondorf 90] [Gomard 92] )



P(y)=1+2+y



P(Y)=1+2+y



p(Y) =3+y



dynamic typing



dynamic typing

static typing



dynamic typing

static typing

et f(2)=2z+1 in &(2),f ()



dynamic typing

static typing

et f(2)=2z+1 in & (2),f ()



dynamic typing

static typing

et f(2)=z+1 in & (2),f ()
® &+1,y+1i



dynamic typing

static typing

"let-insertion”



dynamic typing

static typing

"let-Iinsertion”
(lv.an,v,vi) (1+2+Yy)



dynamic typing

static typing

"|et-1nsertion”
(Iv.é,v,vi) (1+2+Y)
® &8+vy 3+y, 3+ Vi



dynamic typing

static typing

"let-insertion”

(Iv. &, v, vi) (insert-let(1+ 2 + y))
® letw=3+yinawn, w, wh



dynamic typing

static typing

"let-insertion”

let



&8,y + 1ii al+2,y+ 1N
X
If (known? 1)
and (known? j) |+ ]
theni +j

elseinsert-let(i +j)| insert-let(i +j)







. soft typing
. let-insertion
e Cogen



. soft typing
° let-insertion
e Cogen



— "known"
known?



— "known"
known?

let-1nsertion



— "known"
O: never, w: always, T:

0) . W,

1:intWo + 2 : intw.0)



























Yy - unknown
el +2+y



Yy - unknown
o 1:intw0 + 2:intwo + y:int@d



Yy - unknown

o 1:intw0 + 2:intwo + y:int@b
b 1+2+y



Yy - unknown

o 1:intw0 + 2:intwo + y:int©d
b 1+2+y
® 3+y



Yy - unknown

e let f(=z+1in &(2),f(y)



Yy - unknown

o let f(z:intD)=z+1 in & (2),f (y)i



Yy - unknown

o let f(z:int(WD)=z+1 in & (2),f (y)i
b letf(2)=if (known?2z)thenz+1€elsez+1
ind& (2), f (y)i



Yy - unknown

o let f(z:int(WD)=z+1 in & (2),f (y)i
b letf(2)=if (known?2)thenz+1€elsez+1
ind& (2), f (y)i
® &#+1,y+1i



Yy - unknown

o let f(z:int(WD)=z+1 in & (2),f (y)i
b letf(2)=if (known?2)thenz+1€elsez+1
ind& (2), f (y)i
® &8,y+1n



e (lv.v) (1+2+Yy)



e (Iv:int@Gh v) (1+2+Yy)



e (Iv:int@Gh v) (1+2+Yy)
b (Iv.v)(1+2+y)



e (Iv:int®h v) (1+2+Yy)
b (Iv.v)(1+2+y)
® 3ty



e Iv.avr,v,v) (1+2+Yy)



e (Iv:intoW, &, v,vi) (1+2+Y)



o (Iv:intOW &, v,vf) (1+2+Yy)
b (Iv.a,v, v (insert-let(1 + 2+ y))



o (Iv:intOW &, v,vf) (1+2+Yy)
b (Iv.&,v, V) (insert-let(1 + 2 + )
® letw=3+yinaw, w, Wi






(T.w)

(w,0) (O,w)

o [Sperber-96] (w,0), (O,w), (T,w)
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match?2
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B Original(=1)
1 Online

E Offline

L] Sperber’'s
B Ours

Imp matchl match2 power






Binding-Time Analysis ([Henglein91] )
(w,0) (O,w)

BTA with "Unknown" [Sperber 96]

(T.w)

BTA with "Both" [ 99]
(W,w)

Abstract Occurrence Counting Analysis
[Bondorf 90]

(0.1)










e Cogen Approach

e State-Based L et-Insertion

when & how?



— A Generalized Deadlock-Free Process
Calculus (HL CL'98)

— Online Type-Directed Partial Evaluation
for Dynamically-Typed Languages (PPL'99)

— Online-and-Offline Partial Evaluation:
A Mixed Approach (PEPM'00)



Freguently Asked Questions (1)




Freguently Asked Questions (2)




Freguently Asked Questions (3)
[Q]

[A] Maybe.



Freguently Asked Questions (4)
[Q]

[A] No.
e Let-insertion

let Inline
cf. [Ashley 97]




Freguently Asked Questions (5)

Q)
Al Yes.

future work
effect system
(cf. [Thiemann & Dussart])



Freguently Asked Questions (6)
[Q] Reasoning

[A] Maybe.



Freguently Asked Questions (7)
[Q] "known?" let-insertion

[A]



Freguently Asked Questions (8)




Freguently Asked Questions (9)
[Q] trivial

[A] No.



Freguently Asked Questions (10)




