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7. ---Certicrypt, a framework that enables the [T1& Ch//’?@‘C/’?@Ck GOI

construction and VEITHICALION of code-based Droo /S (G
Barthe et al. , POPL 2009]

2 -—a compiler from Cminor to PowerPC assembly code, using the Coqg

broof assistant ot for DrOSTaMIMINE the compiler
and for PI'O \//ﬂg [X. Leroy, POPL 2006]

3 - accurate semantics for x86 -+ mGC/”Ia//?/:SeO/ in HOL. ---For

programs ---we O OV in HOL that their behaviour is sequentially
consistent. [S. Sarkar et al, POPL 2009]

4. --- formal verification of an SR parser generator:--. [his conversion also
illustrated the gap between simple textbook definitions and a

verifiable executable implementation ina
theorem prover.[M. Schifer et al, ESOP 2009]
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int[] gsort( 1nt[] xs ) {
1f( xs.size <=1 )
return Xs
else {
int[] 1s = xs[1l..-1].select{]|x|x<xs[0]}
int[] gs = xs[1l..-1].select{|x]|x>=xs[0]}
return gsort(ls) + [xs[0]] + gsort(gs)

}
(MA—FEAA—STT : (Ruby+C)<2 <BLNDIRAES IE

“gsort MIR{EIF T —FFH(ISLIE
[Zi A THD)” &rEERILTHS

}
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(int[],sorted(.)) gsort( 1nt[] xs ) {

L [ BMORE TRAEET IHS
e & T DESIAY —EHEZEDELA |
DRTERT K5IEE
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(int[],sorted(.)) gsort( 1nt[] xs ) {
1f( xs.size <=1 )
return (xs, “EFENLEMURNISHAsorted”)

L (AR L LT 0B
Besl&. sortedi CEDEEBAZ IR KOIZF 5,
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(int[],sorted(.)) gsort( int[] xs ) {

1f( xs.s1ze <=1 )

return (xs, “EFDLEMURSTS5HAsorted”)
else {

int[] 1s = xs[1l..-1].select{|x|x<xs[0]}
int[] gs = xs[1..-1].select{|x|x>=xs[0]}
(int[] T1ss, sorted(u) 1sp) = gsort(ls)
(int[] g5s, sorted) 1sp) = gsort(gs)

}
1 gsort D BIFENIEEFI EEFHDAR T ERLET
HEIIINEFE->TEAEDsortedZEERAZ1ES !
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(mfi:maﬁor@«wsoned@%mEﬂé«%! J

(int[] 125, sorted(n.) Isp) = qgsort(ls)

(Aint[] ggs, sorted(n.) Isp) = qgsort(gs)

return (lss + [xs[0]] + gss, 777)
(55*50(? J

S1E> T D3RI
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BEFThEEO TS Sorted BIERE S |

(int[] 125, sorted(n.) Isp) = qgsort(ls);
(Aint[] ggs, sorted(n.) Isp) = qsort(gs);
return (1ss + [xs[0]] + gss, “YV—FFEHS

BN — RBEAHRBINEDRITEHY — FEMHIC
REODTDUD A, RI-"(Tsp,gsp) )
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BEFThEEO TS Sorted BIERE S |
(int[] 125, sorted(n.) Isp) = qgsort(ls)

(Aint[] ggs, sorted(n.) Isp) = qsort(gs)

return (1ss + [xs[0]] + gss, “YV—FFEHS

BN — RBEAHRBINEDRITEHY — FEMHIC
REODTDUD A, RI-"(Tsp,gsp) )

T R HEWNWTT ! !

{5l : [4,5,6] + [1,2,3] == [4,5,6,1,2,3]
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|

Iss & xs[0] &KW/INEKT, gss [ xs[0] AL
HATEING, FABRIEITIEXESENE !

(1nt
XS
(1nt
XS
(I1nt
(int

&
(] 1s, small(..) Issmall) =

)

1. —11 selec | x<xs[0]}

] gGs b1g(D ) 9gsBig
(1..-1].select{|x|x>= xs[O]}

] 1ss, sorted(.) 1sp) = gsort(ls)

'] gss, sorted(.) gsp) = gsort(gs)

return (Iss + [xs[0]] + gss, “xs[0]D
NSV — BBHDBEHICEXs[0] L ED

Y —

~NEAEIEETEOY — FBEHTREDOTD

U, RHL-"(1ssmall,gsBig, 1sp,gsp))
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(int[] fg smaﬂ(D ) IsSmall) =

xs[1. —1] selec x<xs[0]}
(int ] ég b1g(D ) gsBig
Xxs[1l..-1].select{|x|x>= xs[O]}

(1nt ] 1ss sorted(.) l1Isp) = gsort(ls)
(int[] gss, sorted(.) gsp) = gsort(gs)
return (I1ss + [xs[0]] + gss, “xs[0]K0V)

INSVNY — FBHDEIIEXxs[0]IA ED

V— RBAEINERETICEEY — FBEHTRE

O CD

U A, RA-"((l1ssmall,gsBig, I1sp,gsp))

(T K. EEATETT ! ! shxs[0] &Y

INELIBED T, IsshHIxs[0] LY /NSULVEIT RS LKA ? J
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gsort L= TEDSEEMNEHSIDHITEL LA ! !
> MEEBR ILERLNED MNALRLY |

(int[],sorted(.),sameRange(..)) gsort(int[] xs) {
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CEFLE!

(int[],sorted(.),sameRange(..)) gsort(int[] xs) {
1f( xs.size <=1 )
return (xs,”BMURNZSIRY — EH”,
"SIBZDEFIRUTCDATEDSEDZEHIEIZSRAE L)
else {
(int[] 1s, range(.,min(.)~.) IsSmall)
= xs[1l..-1].select{|x]|x<xs[0]}
(int[] gs, range(.,.~max(.)) gsBig)
= xs[1l..-1].select{|x|x>=xs[0]}
(int[] 1ss, sorted Isp, sameRange sl) = qgsort(ls)
(int[] gss, sorted gsp, sameRange sg) = qgsort(gs)
return (Iss + [xs[0]] + gss, “BoHol\V—~FEHE
A=W —RBHEZETEESY — ~BH, S
- (lsp,gsp, IsSmall,gsBig,sl,sqg),

"TTDEHEHICING > CTRAEHEL 2 DIFTEDSED
TTDEEHEICUNFE D" (1ssmall, gsBig, sl, sg)) }3
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(1nt® ), sam@ D)) gsort(int[] Xs)
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e 1nt* bsearch(int[] xs, 1nt key)
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e INt*

bsearch f\

(int[] xs, sorted(.) prf, 1nt key)
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