(komuro@ori.hitachi-sk.co.jp)

v1.0: 2000/6/16, v1.1: 2000/11/28, v1.2: 2000/12/1, v1.3 2001/4/25

(Also Known As)

(Abstract Interpretation)

(Example)

(SQL)
[1]
SQL
L]
SoL SQL




SQL

SQL



SQL GUI

(Context)

(Problem)

(forces)

NP



(Solution)

€ AST D
€ :AST - D.
(Structure)

Element Element
CPO(Complete Partial Order) (Partially Ordered Set)

Element Compare Sup

D11D2 DlXDZ Dl

g D2 D

CompositeElement

Composite Pattern CompositeElement
CovariantElement ContravariantElement
Element CompositeElement,
CovariantElement, ContravariantElement
CompositeElement
CovariantElement ContravariantElement

CovariantElement  ContravariantElement
CovariantElement
ContravariantElement Element
CovariantElement ContravariantElement
CovariantElement
ContravariantElement
ContravariantElement Sup
Inf Sup



AbstractExpression

Client >

Element Interpret(Context)

TerminalExpression

NonTerminalExpression

Element Interpret(Context)

Element Interpret(Context)

Context
Ly Element LookUp()
Add()
Delete()
E use
Element | -mmmmmmmmmmmmmmomomomoeoeooooooooooooooo oo !
Compare()
Sup() 1.*
Operation()
CovariantElement | ContravariantElement CompositeElement
static const bottom static const bottom static const bottom
Compare() Compare() Compare()
Operation() Operation() Sup()
DualCompare() Operation()
DualOperation()

DualOperation();

Sup




ContravariantElement

CovariantElement
CompositeElement

Element

(Template Method

AST
Terminal NonTerminal
AbstractExpression AST
Composite 2] Abstract Expression
Interpret Interpret
Context Interpreter
2] Interpret Context
Element
CovariantElement ContravariantElement
bottom CompositeElement, Element
bottom Element bottom (Solution)
Element
(Dyamics)

client  Context Interpret
NonTerminalExpression

Interpret Interpret

NonTerminalExpression
Element Sup
TerminalExpression Interpret Context LookUp
Element

bottom



_ :NonTerminal :Terminal :Terminal aCElement:
Client Expression Expressionl Expression2 ~ Composite :Context
| 0 | Element |
Interpret <
Interpret >
LookUp 9
< element
Interpret P
< bottom
sup(element) >
< element
L __ i O I L_lnew ______ >
peration() P
oE < aCElement T T
| aCElement
(Implementation)
Interpreter
L 4 SQL
ny C Op :1<1>! L]

X opy X opc and, or, not



CompositeElement
Element

CompositeElement

CompositeElement

eD=D,-D,
L

(1)
(2)

c y>z, y=C

U

CompositeElement
Element
CompositeElement
Element
(induce)
Element

X <y



3) N

(4)
OR, AND, NOT
U [0,00) A UnA=
AnU=A,U A=A U=U [0,0) U=U
A U [0,0) U
L 4 €
P C
P
(acC e [P]=U
(b)C P C P=P(C)
e [PC)]= {x [0,0)]P(x) }
(2)P=not(P) P € [P1=[0,0) € [P(C)].
(3) ()

€ [P1and P2] =¢ [P1] n £ [P2],

€ [PlorP2]=¢ [P1] ¢ [P2],

€ [not(P1 and P2)] =¢ [not(P1)] ¢ [not(P2)],
€ [not(P1 or P2)] =¢ [not(P1)] n € [not(P2)].

e [P] D
D r X
r(x) r P
Satisfy(r,P) Satisfy(r,P)=true P r

Satisfy(r,P)=false

€ [P] {x [0,0)] Satisfy(r(x),P)=true}
€ [0,0) {U} U
[0,00) T : [0,0) {U}-[0,0) Ttee €' U [0,0)
¢



Interpret

2 Element
union,intersection
union, intersection

(Example Resolved)

[0,0)
a b (a,b)

(closed)
(open) [0,00)

(&) [atl,e



static const whole
static const empty

boolean
union()
intersection()
mergeablep
intervalp

Element
static const whole
static const empty

o

boolean

union()

intersection() topology
value
boolean
max()
min()

static const zero

static const infinite

A

boolean

boolean

(Structure)

, union,intersection

empty

rpl, rpt2

rptl rpt2

o

Element

Template Method

Iptl,1p2

rptl.value < rpt2.value or
rptl.value = rpt2.value and

( rptl.topology = rpt2.topology or

,max,min

min max

whole
min, max

rptl.topology = open and rpt2.topology = closed)




Ipl Ipt2
<:> Iptl.value < Ipt2.value or
def Iptl.value = Ipt2.value and
( Iptl.topology = Ipt2.topology or
Iptl.topology = closed and Ipt2.topology = open)

rpt Ipt (Ipt, rpt)
intervalp(lpt, rpt)
intervalp(Ipt, rpt)=
(Ipt. value < rpt.value) or
(Ipt.value = right..value and Ipt.topology = rpt.topology = closed)
2 (Ipt, rptl), (Ipt2, rpt2)
mergeablep

(Iptl.value < rpt2.value or
Iptl.value=rpt2.value and
(Iptl.topology =closed or rpt2.topology = closed))
and
(Ipt2.value < rptl.value or
Ipt2.value = rptl.value and
(Ipt2.topology =closed or rptl.topology = closed))

(Iptd,rptl),(Ipt2,rpt2) intersection,
union ((max(Iptl,lpt2), min(rptl,rpt2)) ((Min(lptl,lpt2),max(rptl,rpt2))

intersection, union

interpvalp, mergeablep

Element mergeablep
Element union,intersection
SQL
interpret
AND,OR interpret
AND,OR Element intersection, union
Context

Element union,intersection



union, intersection

8]

(Known Uses)

[4]
Jones [5]

static dynamic 2

Strictness Analysis

Strictness
Analysis[6] 2

Query Subsumption

query
subsumption

[7]

Query Subsumption

(Consequences)



(Variations)

- Visitor

Visitor Interpret

. Parser Generator

Interpreter
Generator

(Related Pattern)

Interpreter Pattern

Interpreter Pattern[2]
Composite Pattern
Element Element

Parser

Composite Pattern[2]



Interpreter Pattern
Template Method Pattern
Element
Template Method Pattern

[1]

62 No.3, pp.223-224, 2001.

[2] E. Gamma, R. Helm, R. Johnson, and J. Vlissides. Design Patterns — Elements
of Reusable Object-Oriented Software, Addison Wesley, 1995.

[3] J.E. Stoy. Denotational Semantics : The Scott-Strachey Approach to
Programming Language Theory, MIT Press, 1981.

[4] Y. Futamura. Partial Evaluation of Computation Process — An Approach to a
Compiler-Compiler. Systems, Computers, Controls, vol.2, No.5 , pp.45-50,
1971.

[5] N.D. Jones, P. Sestoft, and H. S¢ ndergaard. An experiment in partial
evaluation, Rewriting Techniques and Applications, LNCS 202, pp.124-140:
Springer-Verlag, 1985.

[6] J. Hughes. Analysing strictness by abstract interpretation of
continuations: In Abstract Interpretation of Declarative Languages,
pp.63-102 Ellis Horwood, 1987.

[7] K.C-C.Chang, H. Garcia-Molina, and A. Paepcke. Boolean Query Mapping Across

Heterogeneous Information Sources, IEEE Transaction on Knowledge and Data

Engineering, vol.8, No.4, 1996.

[8] : : to appear in SEA

2001



