SNU 4541.664A Program Analysis
Spring 2005
Note 14

Prof. Kwangkeun Yi

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



E}l9] Al El Type-Based Analysis

E}¢) Al " Type-Based Analysis
Mg Z2a9 FALRA
B AlAE = F A =2 SR + 78 daEE

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



2
@
=
]
<
-
I
@
@
4]
@
5
[
TR
(|

Bl A2

NJr

3 unification) &1

]

o

Ho

|

SNU 4541.664A Program Analysis Spring 2005 Note 14

Prof. Kwangkeun Yi



E}l9] Al El Type-Based Analysis

B}l AT = =R a9 REE) BYS AR
o S W12 /321 2 (inference rules, proof rules)
A4 FHUY - 1 5UTAER SUHE
o BE AEL US W3 (soundness)E T, &
o AEUE 130 AYHEG 5
dreE = FHAIAEE A= 2SS
o X2 AES A Y F

Prof. Kwangkeun Yi

41.664A Program Analysis Spring 2005 Note 14



E}Q] Al Type-Based Analysis

[e]
- =
2opsl A ek & Wk

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



I
E}Q) Al ®) Type-Based Analysis ]‘_,\.‘)‘] "
3] A

B Al2H”l = S Y37 Ba

Yol 22
o =4 Wite} el
o =74 oju]e} el
o =4 Witel A9
o Fred 722 Py
o FEWH I

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



E}Q] Al Type-Based Analysis

4 23

A
vy

f — T|F
|
|
|
| f=Ff

Prof. Kwangkeun Yi 41.664A Program Analysis Spring 2005 Note 14




E}l9] Al El Type-Based Analysis E]_o]'
u

=214 ofn

Z YA A 9] compositional definition

[T] = true
[F] = false
[-f] = not[f]
[fi A fo] = [fi] andalso [f2]
[f1V fol = [fi] orelse [f2]
[fi=f] = [filimplies[fs]

QJele] =214 feo ojv)} Fo) © Al

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



E}¢] A|2 8 Type-Based Analysis

=} ig]/u XIHL/] 24'/]

=

Irh TEf THANS

L finfo Lk fi

A TEfivfe TU{fitrfs TU{fa}Ffs
IEfVf Tk f3

Tu{fi} f2 T-fi=f TFf
L'Efi=f LF fo

Fu{f}-r THf TF-f

CTEof T TrF

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



E}Q] Al Type-Based Analysis

@‘617@/]—2

tlo
=
[r
rlr
A
ol
e
N
o]):i
of,
ey
i

inference rules).

T'-f TFf
IEfinfa

s= 7HATEfAA Y] 8=

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



E}Q] Al Type-Based Analysis

59 e

{p—-pptFp——p {p—-pptkp
{p—-pp}tp {p— -p,p} - -p
{p—-pptFF
{p—-p}F-p

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



E}Q] Al Type-Based Analysis

Z9 739 Pt

AAZBEE {91, g} [ & T AEQAA )
[g1 A=+ Agn = f] = true A7}?
o 7]AlS] ¢+AAl soundness:

'k fo]ld [ = f] =true
o 7| A9l &A4 completeness:

'k f o] [I'= f] =true

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



E}l9] Al El Type-Based Analysis

14 A 2dol A =24

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

N

Type T — 1 primitive type
| 7 x7 product type
7 — 7 function type

|
| 7 pointer type
o Z2aY A5 4 doje B Hejw 2y
E —- n|xz| &z | zFE
| z:=F | E; E
| while Edo FE |
2, w9 YA

E:r

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



(s

E}l9] Al El Type-Based Analysis }g,] 2
o) A

B9 Al 2Elo] A el )4

S EELEEE

[E : 7] = true
iff

FE runs ok and its, if any, value has type 7

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



E}Q] Al Type-Based Analysis

| 29 7

o

I'kFn:int I‘I—x:rx:TeF
I'Fao:71 'te:mm—m I’HE:7
& x: 7+ I'FxE:my

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



E}Q] Al Type-Based Analysis

w7 2o HA Y

o TH: ERETHE: 7o thallA 59 (712, why?)

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



AE ) =17 < TFE:T

8
=2sta 1 PgAL Frh
o BHA Fr Pyol 1RH SLAZ R BY Aol 53

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 14



	Å¸ÀÔ ½Ã½ºÅÛ Type-Based Analysis
	°³°ý: ÇÁ·Î±×·¥ ºÐ¼®À¸·Î¼�
	Å¸ÀÔ ½Ã½ºÅÛ = Çü½Ä³í¸®ÀÇ Áõ¸í±ÔÄ¢ + ±¸Çö ¾Ë°í¸®Áò


