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Why!?

Abstract Parsing is
a powerful static analysis technique
which has many applications.
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Why Powerful?
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Abstract Parsing
Combine Two Powerful Techniques
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Why Powerful?
Many Applications

® Syntax Check of Generated Programs

in Two-Staged Languages v ‘ . /
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® Shape Analysis using Abstract Parsing —~—___
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Why Powerful?

Many Applications
® |Syntax Check of Generated Programs| |
in Two-Staged Languages g ‘ ’ ) /
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® Shape Analysis using Abstract Parsing —~___ :CQ e €
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Motivation

® [wo-staged languages with Concatenation:
Program generates programs

® Want to check:
Syntax of generated programs
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Syntax

Semantics

cFle=w

0|—061:>v

Language: Syntax & Semantics

e € Fxp:=x|letxeies|oreiex | rexe; ez es|

f € Frag::=x|let|or|xe| (|) | fi.fo]

oz = o(x)

oz — o] F¥ eg = 0

o Y let zej ea = v

0"061:>1)

0'|—062:>?)

0 0
ok ore; e = v ol oreies = v

0'|_061:>’U

olz — v] F? loop z ez e3 = '

o 0

U|—062:>’U

/
rex el €a €3 =V

olz — v] F° loop x ez e3 = v’

o 0

/
loop x e2 €3 = v

O'|—063:>1)

o0

loop x es e3 = v

o f=w

R:— SAEC center

Research On Software Analysis for Error-free Computing
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o’ f=w

ok f=w
(variable)
oH =2 o F' let = let
(let binding)
o F' or = or oF re = re
(branch) o (= ( A
O‘|_1f1:>’()1 0|—1f2:>v2
(loop) okt fi.fa = vive
ok e =
o H1 ,€6 = U
(back quote)

(token)

(concatenation)

(comma)
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Language: Example

let x "a let x = "a re x a b x
let y b let y = b
or Xy "X.Y.,Y

=> da => XYyb => d

| b | b
re x a (b.,x) x re x a Cor . ,x) (C,x . b)

| b a | or a b

| b b a | or or a b

| b bba | or or or a b

I

R&: SAEC center
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Language: Collecting Semantics

Code = Token sequence
o € Env = Var — Code
[[6]]0 c 2Env N QC’ode

[[f]]l c 2Em) N 2C’Ode

[2]°% = {o(z) | o € %}
[letzere]’S= )] ] [e2]’{olz— ]}
TED cele1]%{c}
[or e1 €2]°% = [e1]°Z U [e2]°%

[re z e1 ez e3]’% = U [es3]{o]z — ]| c €

fixAC.[e1]°{o} U [e2]{o[z — ]| ¢ € C}}

= | J{ay |z € [A]'{o} Ay € [f2]' {o}}

oeX
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Language: Collecting Semantics

® Example

re x a Cor . ,x) (,x . b)

=>ab
| or ab
| or or ab
| or or or a b

[re = ‘a (‘or . ,x) (“,x . b)]° {00}

= {ab,orab,ororab,orororab,...}

m\\\,
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LR Parsing

® Determine whether input string S conforms to
the grammar G

® |n our case, the reference grammar is

e€ Exp:=x|letxeiex|oreies|rexereses

® | R parser generator builds a state machine for
the given grammar.

ﬂ“l\l I
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sl4:E->orEE.

f

E

| S4:E->let.idEE |¢—

s10:E->orE.E
id\
. s9:E->letid.EE
id
/ id let
E->id.
s3 > id E
let
id
id ( s13:E->letidE.E —E | s17:E->letidEE.
let /
|d\ (
E re
or re
s8:S-> E.|«—E —[s1:S->.E let (
| or
id
— /\(
or id ot let re s7:E->(.E) E—|s12:E->(E.)
re |
id /( )
id
or *
or \/
s16:E->(E).
\sS:E->or.EE re
re—w70- | (
E ( $6:E->re.idEEE
(
or or
or
s2:E->reidEEE. id
re
\ | _re /
E
re si1:E->reid . EEE
) E
S18:E->reidEE.E . g

s15:E->reidE.EE

R%SAEC center Goto controller of the LR(0) parser for the reference grammar

Research On Software Analysis for Error-free Computing I 3/62
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LR Parsing

sl4:E->orEE.

+
or E
sh:E->or.EE or

s10:E->orE . E

A |
or id id
| \ '
s1:S->.E id s3:E->id.
|
E
s8:S-> E.

Part of goto controller of the LR(0) parser for the reference grammar

l\\\\‘Y‘\\\,
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LR Parsing

® Atomic function : parse_action : Token — P — P

Algorithm 1 parse_action algorithm Sh . f t

1: procedure parse_action(p, t) |

2: Stop <— the state on top of stack p s 1

3. if ACTION[stop, t] = shift s then ] ]

4: push s onto the stack p 1 > [

5: return p 1 1

6: else if ACTION [Stop, t] =reduce A — (3 then

7: pop | 3| symbol off the stack p Reduce

8: Stop <— the state on top of stack p 1

9: push GOTO[s¢0p, A] onto the stack p 1
10: return parse_action(p,t) 1 1
11: end if [_1—>[___1—>[___]
12: end procedure 1 1 1

i

)

R&: SAEC center
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LR Parsing

® Parsing is composition of parse action

Code
parse A
Token Token Token

! ! !

B . g parse_action famdl parse_action famdl parse_action Eug

il

parse : Code — P — P

i
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software Analysis for Error-free Computing
d A

<4
Research On S
AT EQo| £H%

16/62



n\\‘ ,,,\.\\,

RE

4___$JI°‘I

® Example

LR Parsing

B

s14:E->orEE.

y
E

s10:E->orE . E

|
id

v

SAECcen’rer

s3: E->id.
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LR Parsing

¢ Example si4:E->orEE.
A
R N T

35:E->\or.EE }a/or\ s10:E->orE . E
T \ |

or id id

| \ v
s1:S->.E id s3:E->id.

E
i
s8:S-> E.
or . ab S5S51

R&SAE C center
alysis for Error-free Computing
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LR Parsing

® Example

s14:E->orEE.

A

C |
"') KE\ |
sb:E->or.EE }« or s10:E->orE . E

—— |

or id id

| v
s1:S->.E id s3:E->id.

E
Y
s8:S-> E.
ora.b 5355951

R&SAE C center
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LR Parsing

¢ Example si4:E->orEE.
A
R N T

35:E->\or.EE }a/or\ s10:E->orE . E
ot \id i(lj

| \ v
s1:S->.E id s3:E->id.

E
i
s8:S-> E.
ora.b S5S51]
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LR Parsing

® Example

s14:E->orEE.

A

D E
v /E\
sb:E->or.EE }« or s10:E->orE . E

— O\

or id id

| \ v
s1:S->.E id s3:E->id.

E
Y
s8:S-> E.
ora.b 5105551

R&SAE C center
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LR Parsing

® Example

s14:E->orEE.

A

D E
v /E\
sb:E->or.EE }« or s10:E->orE . E

'\

or id id
| \ t
s1:S->.E id s3:E ->id.
|
E
v
s8:S-> E.
or ab . 5351055951

|‘)

I
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LR Parsing

® Example

s14:E->orEE.

A

D E
v /E\
sb:E->or.EE }« or s10:E->orE . E

— O\

or id id

| \ v
s1:S->.E id s3:E->id.

E
v
s8:S-> E.
or ab . S10S5951

R&SAE C center
alysis for Error-free Computing
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LR Parsing

® Example

s14:E->orEE.

K

D E
v /E\
sb:E->or.EE }« or s10:E->orE . E

'\

or id id
| \ v
s1:S->.E id s3:E ->id.
|
E
v
s8:S-> E.
or ab . S1451055S51

|‘)

I
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LR Parsing

® Example

s14:E->orEE.

A

D E
v /E\
sb:E->or.EE }« or s10:E->orE . E

— O\

or id id

| \ v
s1:S->.E id s3:E->id.

E
v
s8:S-> E.
or ab . S10S5951

R&SAE C center
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LR Parsing

¢ Example si4:E->orEE.
A
R N T

35:E->\or.EE }a/or\ s10:E->orE . E
ot \id i(lj

| \ v
s1:S->.E id s3:E->id.

E
v
s8:S-> E.
or ab . S=S1

R&SAE C center
alysis for Error-free Computing
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LR Parsing

® Example

s14:E->orEE.

y

(2 T

E\
sb:E->or.EE <or s10:E->orE . E
4 |

or id id

| \ v
s1:S->.E id s3:E->id.

E
v
s8:S-> E.
or ab . S1

R’—f-:s SAE C center
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LR Parsing

® Example

s14:E->orEE.

A

(2 T

E\
sb:E->or.EE <or s10:E->orE . E
4 |

or id id

| \ v
s1:S->.E id s3:E->id.

E
4
s8:S-> E.
or ab . S3S1

R&SAE C center
alysis for Error-free Computing
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LR Parsing

® Example

s14:E->orEE.

y

(2 T

E\
sb:E->or.EE <or s10:E->orE . E
4 |

or id id
| \ v
s1:S->.E id s3:E->id.
.
:
s8:S-> E.
or ab . S3S1 Accept!

R%‘ SAE C center
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Abstract Parsing: Idea

® |nstead of executing the program and parsing
the result,

[e]°Y = {ci,¢0,...,¢,} parse(c;) =0/X

® Define abstract semantics using parse stack and
execute the program on it.

ﬂeﬂoz{pinit} — {p17p27 . 7pn}

N

R:—‘SAE C f
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Code as Parse Stack Transition Function

® Q: What should be the abstract value for Code c?

® Al:Parse Stack: parse(pinit,c) : P

Code c

!

S

il

Pinit

parse(Pinit, C) : P

® Example

or — 5155
a— S1S8

R":SAE C center
n Software Analysis for Error-free Computing 3 I /62
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Code as Parse Stack Transition Function

® Q: What should be the abstract value for Code c?

® Al:Parse Stack: parse(pinit,c) : P

Code c
]
[51 ] —> parse S %
DPinit [ 1

parse(Pinit, C) : P

® Problem: Parse Stack Concatenation

il

oY — 5185 L1 4+
1
a— 5158 4
R—; SAECcen’rer ot < 32/62
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Code as Parse Stack Transition Function

® Q: What should be the abstract value for Code c?

® A2:Parse Stack Transition Function : \p.parse(p,c) : P — P

or a

or
+ eo0e0 => eoo
5185 /> §155510 S1 /> 5155510

S1 > 5155

Code concatenation => Function Composition

33/62
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Code as Parse Stack Transition Function

® Q: What should be the abstract value for Code c?

® A2:Parse Stack Transition Function : \p.parse(p,c) : P — P

orxr a
I:I:I I:I:I -+ I:IIZI I:I:I
1 | > | 1 | —> |
— 1 | cnene | —
— — — —
— — — — —
— 1 | —> | O 1 | —> |
— — — —

fa © for

Code concatenation => Function Composition

i

b

|

R :‘SAEC center
On Software Analysis for Error-free Computing 34/62
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Concrete Parsing Semantics

® Using the abstraction from Code to P — P

. , | ;
establish a Galois connection 2¢0de == Vp =28—7F

® Derive concrete parsing semantics
o€ bknvp = Var—>

[e]? € Envp —>
[[f]]llD c Envp —|Vp

[2]po = o(x)
[1et 2 1 e2]po = [e2] p(ofx — [ex]po])
[or e1 ex]po = [e1]Po U [ex]po
[re x €1 es e3]po = [es]p(o[z —

fix )\k.[[el]]?aa U [[62]]93(0[:1: — k])])
[ f1po = [f]po
[tlpo =[{\p.parse_action(p,t)}
[f1-f2lpo ={{p20op1 | p1 € [filpo A p2 € [fo]po}

SAECCen‘rer [.elpo = [e]po 35/62
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re Analysis

First Abstraction

e First,we abstract 2°~" to 27 — 2F by,

e Semantics:

-3 SAEC center

s for Error-free Computing

CYQP—>P__>(2P_>2P)

= [ AFAP{f(p)| f e FApe P}

[e]% € Envp —
[/15 € By —

o€ knvp = Var —

[[x]]P = o(z)

[let = e1 e

[[OI‘ €1 €2

[re x e1 ez e3

[ /]
[]
[f1- /2]

[ el

Ip0 = [e2lp(ofz + [er]po])

[%0 = AP.[ei] po P U [e2] po P

Ip0 = [es]p(ofz

fix ANk AP.Je ] hoP U [e2] % (o[x — K])P])
0 = [flbo
0 =|\P.Parse_action(P, )
p0 =|lf2lpo o [fi]po

pO = [[6]](1)50'

36/62



Need More Abstraction

® Since Pis infinite, computing f : 2" — 2" may

not terminate.

® Example:

re x (Cor x) (C,x )

=>ab
or ab
or or ab

[re = ‘a (‘or . ,x) (,x . b)]poo{s1}
= (AP.PA(P,b) o (fit \k.AP.(PA(P,a) Uk o PA(P,or)))){s1}
R%:L; SAECcen’rer 37/62



Need More Abstraction

o Examp|e; re x Cor . ,x) (C,x . b)

[re = ‘a (‘or . ,x) (,x . b)]poo{s1}

= (AP.PA(P,b) o (fit Ak.AP.(PA(P,a) LUk o PA(P,or)))){s1}

si14:E->orEE.

i

or E

(2

sh:E->or.EE <or s10:E->orE . E
A |

or id id

| \ '
s1:S->.E id s3:E->id.

|
E

v

s8:S-> E.

R 3 SAEC cen‘rer

n\mi\l\“l

38/62



Need More Abstraction

o Examp|e; re x Cor . ,x) (C,x . b)

[re = ‘a (‘or . ,x) (,x . b)]poo{s1}

= (AP.PA(P,b) o (fit Ak.AP.(PA(P,a) LUk o PA(P,or)))){s1}

si14:E->orEE.

i

or E

(2

sh:E->or.EE <or s10:E->orE . E
A |

or id id

| \ '
s1:S->.E id s3:E->id.

|
E

v

s8:S-> E.

SAECcen’rer

n\\‘ ,,,\.\\,

R
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Need More Abstraction

o Examp|e; re x Cor . ,x) C,x . b)
[re = ‘a (‘or . ,x) (,x . b)]poo{s1}
= (AP.PA(P,b) o (fit Ak.AP.(PA(P,a) LUk o PA(P,or)))){s1}
s14:E > or EE. {31} — {3831}
i
or E
Q E\ |
s:E->or.EE or s10:E->orE . E
A |
or id id
| v
s1:S->.E id \ s3:E->id.
|
E
v
s8:S-> E.

40/62
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Need More Abstraction

;) (7,x . b)

® Example: re x Cor .

b)]poo{s1}
(fitAk.AP.(PA(P,a) Uk o PA(P,or)))){s1}

[re z ‘a (‘or . ,x) (‘,x .

— (AP.PA(P,b) o
s14:E->orEE. {81} — {3831}Uk({3531})
o !
VRS g |
s:E->or.EE or\ s10:E->orE.E
4 |
or id id
| \ {
s1:S->.E id s3:E->id.
é
v
s8:S-> E.
R‘:fi: SAECcen‘rer 41/62



Need More Abstraction

o Examp|e; re x Cor . ,x) C,x . b)
[re = ‘a (‘or . ,x) (,x . b)]poo{s1}
= (AP.PA(P,b) o (fit Ak.AP.(PA(P,a) Uk o PA(P,or)))){s1}
s14:E > or EE. {31} — {3831}
i
g E E| {8551} + {S108551}
s:E->or.EE or\ s10:E->orE . E
A |
or id id
| v
s1:S->.E id \ s3:E->id.
|
E
v
s8:S-> E.
R‘:fi: SAECcen‘rer 42/62



Need More Abstraction

;) (7,x . b)

® Example: re x Cor |

b)]poo{s1}
(fitAk.AP.(PA(P,a) Uk o PA(P,or)))){s1}

[re z ‘a (‘or . ,x) (‘,x .

= (AP.PA(P,b) o
s14:E->orEE. {31} — {8881}
5
Co) E T {5531} — {8108581} U k({353531})
s5:E->or.EE or\ s10:E->orE.E
5 |
or id i
| \ '
s1:S>.E id s3:E->id.
E'
v
s8:S-> E.
R‘:f‘i SAECCen‘rer 43/62



Need More Abstraction

;) (7,x . b)

® Example: re x Cor .

b)]poo{s1}
(fitAk.AP.(PA(P,a) Uk o PA(P,or)))){s1}

[re z ‘a (‘or . ,x) (‘,x .

= (AP.PA(P,b) o
s14:E > or EE. {31} — {3831}
5
g E E| {8551} + {S108551}
\
sS:E->or.EE or s10:E->orE . E
X < | {353581} — {810858581}
or id id
| \ v
s1:S->.E id s3:E->id.
|
E
v
s8:S-> E.
R‘:fi: SAECcen‘rer 44162



® Example:

[re x ‘a (‘or .

or

(2

Need More Abstraction

re x CCor .

;) (7,x . b)

z) (4%

- D) poo{s1}

= (AP.PA(P,b) o (fit Ak.AP.(PA(P,a) LUk o PA(P,or)))){s1}

si14:E->orEE.

sh:E->or.EE

i

E

*

or

s10:E->orE . E

s1:S->.E

|
id

v

|
E

v

s3:E->id.

s8:S-> E.

\l\“l

R2 SAEC center

ﬂ‘\‘

{51} — {sss1}

{s551} +— {s105551}

{858581} — {810358581} U /{({85858581})

45/62



Need More Abstraction

o Examp|e; re x Cor . ,x) (C,x . b)

[re = ‘a (‘or . ,x) (,x . b)]poo{s1}

= (AP.PA(P,b) o (fit Ak.AP.(PA(P,a) LUk o PA(P,or)))){s1}

s14:E->orEE. {31} — {8881}
Y

D . 18551} 151055511
s5:E->or. EE <°r\ SOEorE 858551} F {510855551 |

A |

Olr id\ T {85858581} = ...
s1:S->.E id s3:E->id.

I

E

v
s8:S-> E.

\l\“l

R2 SAEC center

ﬂ‘\‘
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Need More Abstraction

o Examp|e; re x Cor . ,x) (C,x . b)

[re = ‘a (‘or . ,x) (,x . b)]poo{s1}

= (AP.PA(P,b) o (fit Ak.AP.(PA(P,a) LUk o PA(P,or)))){s1}

s14:E->orEE. {31} — {8881}
Y

D . 18551} 151055511
s5:E->or. EE Ki::}J\\\A SOEorE 858551} F {510855551 |

A |
or id id
| ¥ {35858581}*—+...

s1:8->.E id\ s3:E->id. eee
| )
i Not Terminated.

s8:S-> E.

R%‘ SAECcen’rer 6



Parameterized Framework

Instead of providing particular abstract domain for 2°,
Parameterize an abstract domain with the conditions it
should satisfy.

CX Wl jam
OSlakespeare

AS YOU LIKE IT

Ré SAEC cen’rer
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Parameterized Framework

We can abstract 2F — 2P to D' — Df

if D* satisfies the following conditions.

. (DY,C,U,Lp:) is CPO

2. 2P and D! are Galois connected viacsr . pi andVpt_oP

3. parse_actiont : Token — D! — D! is a sound abstraction of

parse_action : Token — 28 — 2¥ . That is,

Va € Token VP € 2F.

aor . pi({parse_actionap | p € PY) T parse_action® a csr_, pi (P)

ﬂ“l\l I

n Software Analysis for Error-free Computing
Z2H A4

Resea (0)
ADE S
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Hlof £
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Parameterized Framework

We define abstract semantics function [-]p:
o€ bnvpy = Var — 1%
[[e]]%ﬂ € Envpy — 1%
[[f]]i)ﬁ € Fnvpy — 1%

[z] pro = o(x)

[let z e1 e2]pi0 = [e2] D (oz +— [er]pio])
[or e1 e2] pio = [er] pro U [e2] pio
[re z €1 e2 es]pio = [es]pi (ofx —

fix Mk.[ex]peo U [e2]pe (o] — K))])
[ flpso = [flpso
[t]}:0 = AD.Parse_action® (D, t)
[f1-f2lpso = [felpro o [filpro

Lelpeo = [e]pro

Then [1o: is a sound approximation of ['] ~.
Ve € Exp.Vo € Envp.

avpevﬂ([[e]]pa) - [[eﬂDﬂ(aEn’Up—)En’UDﬂ (9))

‘l\;\l\“l

|,\‘\|}

RSAEC center
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

IDEA : limit the length of parsing stack with k

sl
o) 3-cutting N
>
s3 s2
s4 —
515258354 S1859—

i

b

|

On Software Analysis for Error-free Computing
44 94
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

| . Define Abstract Parse Stack

- " Example
P={p--[peX’} P
[sZ_]
P=PUP $18283— = =
[—1
p1 E5 po et prefix(p1) starts with prefix(p2) S$4858¢ L S4—
Jg itpe P
prefix(p) = < S1...8n ifp==51...8,—
e (empty string) p = —

\\\,

i

i)

R":SAE C center
n Software Analysis for Error-free Computing 52/62
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

2. Define Abstract Domain D
D = {norm(d) | d € 2"’}

di C d> derm € dy.3p2 € da.ps L 5 p2

dl |_|622 dif norm(dl Udg)
norm(d) = {ped|Vp' €dpZpp'}

Example
normi{s;—, $182, 815384} = {s1}

53/62
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

. . y ~
3. Galois Connection 2 == D
o = 1d
v = Ad. Ezpand(d)

itpe P Ezpand(d) = U expand(p)

{ {r}
{prefit(p)-p|pe P} ifpeP ed

expand(p) =

Example
v{s1—} = {s152,5183,...,515283 ... }

54/62
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

4 Parse_action

Algorithm 2 parse_action algorithm

1: procedure parse_action(p, t)

2: if p = — then
3: return p C— J—[_—1
4: end if
5: Stop <— the state on top of stack p
6: if ACTION [St0p,t] = shift s then
7: push s onto the stack p
8: return p
9: else if ACTION |[stop,t] =reduce A — (3 then
10: pop | 3| symbol off the stack p
11: Stop <— the state on top of stack p
12: if stop = — then s
13: return p [ ] ﬂ
14 |endif = — =
15: push GOT'O|[stop, A] onto the stack p
16: return parse_action(p,t)
17: end if

18: end procedure

R S AE C -center 55/62
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

5.Widening

A.Define wideningon D

A\ p B = {norm(cutx(p)) | p € AU B}
if [p] <k

0
fp=51...8-1Sk...8n.

cutk(p) = §1...8Kk—1—

Example
{515283} V p 154515253} = {515253, 5451}

N

B. Define wideningon V =D — D
f(d)Vpg(d) ifVped|p| <1

g = Ad.
Vv g { {-} otherwise.

56/62
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

® Example:

re x Cor .

x) C,x . b) k = 3

[re z ‘a (‘or . ,x) (‘,x

= (AP.PA(P,b) o

b)]poo{s1}

(fiz Ak AP.(PA(P,a) Uk o PA(P,or)))){s1}

| st iteration

si14:E->orEE.

{51} — {sss1}

i

E

{s551} +— {s105551}

s10:E->orE . E

s5:E->or.EE < \

|
id

v

{353551} = {3535_}

s1:S->.E id

s3:E->id.

|
E

v

s8:S-> E.

SAECcen‘rer
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

® Example:

re x Cor .

x) C,x . b) k = 3

[re z ‘a (‘or . ,x) (‘,x

= (AP.PA(P,b) o

b)]poo{s1}

(fiz Ak AP.(PA(P,a) Uk o PA(P,or)))){s1}

2nd iteration

si14:E->orEE.

{81} — {58317 81085—}

i

E

{s551} +— {S108551, S555—, —}

s10:E->orE . E

s5:E->or.EE < \

|
id

v

{853581} = {8535—7 —}

s1:S->.E id

s3:E->id.

|
E

v

s8:S-> E.

SAECcen‘rer
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

® Example:

re x Cor .

x) C,x . b) k = 3

[re z ‘a (‘or . ,x) (‘,x

= (AP.PA(P,b) o

b)]poo{s1}

(fiz Ak AP.(PA(P,a) Uk o PA(P,or)))){s1}

3rd iteration

si14:E->orEE.

{81} — {38317 5105551, S555—, —}

i

E

{8581} — {5108551, S555—, — |

s10:E->orE . E

s5:E->or.EE < \

|
id

v

{853581} = {8535—7 —}

s1:S->.E id

s3:E->id.

|
E

v

s8:S-> E.

SAECcen‘rer
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Instantiation of DF
D:Abstract Parsing Stack with k-cutting

® Example:

re x Cor .

x) C,x . b) k = 3

[re z ‘a (‘or . ,x) (‘,x

= (AP.PA(P,b) o

b)]5oo{s1}

(fiz Ak AP.(PA(P,a) Uk o PA(P,or)))){s1}

4th iteration

si14:E->orEE.

{81} — {38317 5105551, S555—, —}

i

E

{8581} — {5108551, S555—, — |

sb:E->or.EE < s10:E->|orE.E {S5S5Sl}|—>{3535—,_}
id
v
s1:S->.E id §3: E ->id . Fixed Point!
|
E
Y
s8:S-> E.
SAECcen’rer
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Conclusion

® We formalize and generalize abstract parsing in
the abstract interpretation framework.
Parameterized

Concrete First Step Abstract
Collecting Parsing Abstraction Parsing
Semantics Semantics Semantics Semantics
oF _, oF D! 5 Dt

ZC’ode 2P—>P
Abstraction Steps for the Value Domain

® Apply abstract parsing to the two-staged

languages.
61/62
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Thank you
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