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Benton-Hur: Problem 2
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Our Approach: Fixes Problem 2
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Our Compller: System F to TAL
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F+C: Interoperability semanti
with type abstraction in both
languages

C+A: Interoperability when
compiler pass allocates code
tuples on heap

A+T. Whatise ? Whatis ?
How to debne contextual
equiv. for TALcomponen®s
How to dePne logical relation’

Thursday, November 8, 12



Challenges / Roadmap for rest of talk

F+C: Interoperability semanti
with type abstraction in both
languages

C+A: Interoperability when
compiler pass allocates code
tuples on heap

A+T. Whatise ? Whatis ?
How to debne contextual
equiv. for TALcomponen®s
How to dePne logical relation’

Thursday, November 8, 12



os= ot funit |int [T N [ # | ut | %
e == 1
t o= x| (O | n|tpt|ifottt | #](xT).t | t[r]T

packd ,t%as#" .! | unpack$' ,x% tint | foldy: ~ t
unfoldt | &%]| $;(t)

p:=+ | & |
vi= ()| n| #"I(XTT).t | packd ,v¥as#" .! | foldyr » v | 3%
;") el | where! == 4|! ," and " ;= 4|",x:!

Thursday, November 8, 12



=" Junit | int [ P[T]()" O AT | utt | $T%
e = t
t 1= x| () | n|tpt |[ifOottt | #["](XTD).t |t[]t

t[!'] | pack $ ,t%as#" .! | unpack $' ,x%=tint

fold y1 » t | unfoldt | $t%]| $;(t)

o= e |

v = () | n|#[](XTT).t | pack ! ,v%as#" .!
| fold y1 » v | %] V[!]

L) e

S SHED IS
L) AT Lt ["_]_(1_—)--' i

Thursday, November 8, 12



Closure Conversion: F to C
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Interoperability: F and C

| Operational Type Translation
#1.(M)$ !
= | " | !
= 1" % .! = I
unit = u" N — I
int = M, e = 31 In
L =

Type Substitution: ! " "[t /"] = !
;" &e:! |IncludeF andC rules, with environments replaced by;
o &ed " &e:l
;" & FCe:! | ;" &CF'e:!

Thursday, November 8, 12



Challenges / Roadmap

F+C: Interoperability semanti
with type abstraction in both
languages

C+A: Interoperability when
compiler pass allocates code
tuples on heap

A+T. Whatise ? Whatis ?
How to debne contextual
equiv. for TALcomponen®s
How to dePne logical relation’

Thursday, November 8, 12



I = | unit | int | "0 | u" .l | box#

# o= "["l.(M#E ! | H,.., %

e == (t,H) |t

t = x| () | n|tpt |ifOttt | S|ttt | t[!]
| pack$! ,t%as! " . | unpack$' ,x%= tint | fold, .t
| unfoldt | balloc $t%| read[i] t

p =+ | & [

v = () | n| pack® ,v¥%as! " .l | foldy .~ v | $| v[!]

H = a| H,$—h

h === AW (XT).t | (v,..., V)

IH | e" #%6 1H' | " |Reduction Relation (selected cases)

IH | (t,H)"  #®0!(H, H) |t" dom(H) & dom(H') =

IH | E[S[T T]V]" #86 1H | E[t[T T/ [V X]]" H($) = W ](XT).t

Thursday, November 8, 12



Allocation: C to A

A
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Interoperabllity: C and A
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Interoperabllity: C and A
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“lunit |int | o] Type
ref "1 ,...,1 #| box #

' 1{%;% 9 | "',...,1 # Heap value type
al $,r:! Register file type
&l ¥|! =% Stack type
“lr 1| end! ;% Return marker
al! " |, & Type variable environment
Ll %] g Instantiation of type variable
rl | r2 | add r7 | ra Register
code[! {$:;% 9.0 | "w,...,w# Heap value
) | n]) | pack "! ,w#as! " .! Word value
fold pa.+wW | W[(]

w | r | pack "! ,u#as! " . Small value
fold pa.+U | U[(]

*1 | jmpu | retq,r Instruction sequence



aop

S IO IIMm«< o

aoprgqg,rs,u | bnzr,u | mvrg, u Instruction
ralloc rg,n | balloc rgq,n | Id rg,rsfi] | st rgli],rs
unpack (o, rq) u | unfold rq,u | salloc n | sfree n

sld rgq,1 | ssti,rsg

add | sub | mult Arithmetic operatior
(I,H) || Componen
ret q,r Term value
(E,, a Evaluation contex
E Instruction evaluation conte:
al H,£Z—h Heap or Heap fragmer
al R, r —m w Register bl
nil | w:$S Stack
(H,R,S: o) Memory

IM | e" #P6 ! M' | e'"
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Well-typed Componentsin T
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Equivalence of T Components: Tricky!

Logical relations: related inputs to related outputs
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Interoperabllity: A and T

L :"#:4) cend[" T ) THer T !
Lt () ;out#!ATe:";)!

"AT(M.M .R(r) , M) = (v, M)

"M | E[ AT ret end["" " ;) 1,r]()& 'M' | E[V|(
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Interoperabllity: A and T

& = dafimport rq,' TA' e

TA' (VM) =(w,M"

'M | E[import rq, " TA viI1O)& "M E[mvrg, wl](



Conclusions

¥ Compiler veribcation methodology that

- guarantees correct compilation of components, not |t
whole programs

- works for multi-pass compilers

- supports reasoning about whole programs produced by
linking with arbitrary target code

¥ Interoperability semantiggrovides specibcation of when
source and target code are related

- easler to understand compiler correctness theorem
- but, have to get all the languages to bt together!
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