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E}l9] Al El Type-Based Analysis

E}Q] A]2H® Type-Based Analysis
N Zgaw BAo A

ge) A

sd = YAred $97H + 78 dnE

A
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E}Q] Al Type-Based Analysis

o B N2’ = 22 ad REES gL dAse
o 5"t /51 A (inference rules, proof rules)
o AA FHWY = 1 FYFAEE $HH
o BE AEL2 WSS soundness)E Y, &
S EEETEE L EEEL
o TN = FHFHEE BEoA L AET
o B2 AES Aitetes daFE
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E}l9] Al El Type-Based Analysis

2 o5} 4 2)

e gy AN2"EL Q o3| A (abstract interpretation). Wk
A, 2RI FAo= g ok ¢ H)?

e CPO, a1 A (fixpoints), ZZ o} A (Galois connection),

=AY /53] 7] (widening /narrowing), 1178 7
&1 8] & (fixpoint algorithm)
I,
o 2ol AL $l9) 7t ohth
o wElHow B4 gl oz HEA 4B
o 2 o3
&
2]
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E}l9] Al El Type-Based Analysis

o =24 A3t Ao
o =24 ou]e] Aol

o 4 Wge 4
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E}l9] Al El Type-Based Analysis

o4 A
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E}l9] Al El Type-Based Analysis

w24 o)

Z YA A 9] compositional definition

[T] = true
ha| false
[-/] not[f]
[fi A fo] [1] andalso [ 2]
[f1V fo] [f1] orelse [ f2]
[f1 = f2] = [f1] implies [f2]

Qelel w24 fof gnjzt gl @ A,
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B b OEZ TES) 9 A%

I'FF M'e—f

rrr rrf /et Trf Trf
PEf TEf LANAf
'Efinf T f
' fi F'Efivfe TU{fi}Ffz TU{fa}F f3
'Efivf 'k~ f3
Tuiftt fe I-fi=fo TFA
'k fi=fa 'k fo
FU{f}FF THf Dk-f
TF—f IFF
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3959 AT vEE AGF (“FH7

1" inference rules).

T-fi Tk f
L finf

=< 7ML TE fin 8] 8=

o
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E}l9] Al El Type-Based Analysis

55 4%

{p—-pptFp——-p {p—-pptkp
{p—-pptFp {p — —p,p}F-p
{p—-pp} - F
{p—-p}F-p
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E}l9] Al El Type-Based Analysis

Zv 749 37}

lgi A+ A gn = f] = true Q1717

o 7|A19] ¢+AA soundness:
'k fo]lH [I'= f] =true
o 71A9] &AA completeness:

'k f o] [I'= f] = true
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E}l9] Al El Type-Based Analysis

B9 A

{int, real, bool, intx, int — bool, int X int,---}

N

Type T — primitive type
| 7 x7 product type
| 7 — 7 function type
| 7 pointer type

o 2239 A5 4 Aols B Ao B
E — n|lz| &z | zFE
| z:=FE | E; E
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[E : 7] = true
iff

FE runs ok and its, if any, value has type 7
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£ 393 74
I'kFn:int Fl—x:Tx:TGF
ThFo:7 I'tz:mm—-m THE: 7
& x: 7+ I'FxE:m
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