J PS cwiczenia 8.

Budowa drzewa sktadniowego

W\ W

© Michat Lentner
Polsko-Japoriska Wyzsza Szkota Technik Komputerowych




Terminologia

emp where salary = |00 and name = “Kowalski”

nazwa operator nazwa operator literat liczby operator nazwa operator literat taricucha
(identyfikator) where (identyfikator) binarny catkowitej binarny (identyfikator) binarny znakéw




Cel do osiggniecia

emp where salary = 100 and where

name = “Kowalski’’; / \
mp

e and

SBQLProgram = / \=
| PN TN

ExpressionStatement salary 100 name  “Kowalski”

WhereExpression

R

|dentifierExpression(ldentifier("emp”)) BinaryExpression(Operator.opAnd)

D

BinaryExpression(Operator.opEquals)  BinaryExpression(Operator.opEquals)

IdentifierExpression(ldentifier(’salary”)) IdentiﬁerExpression(Identiﬁer(”name\

StringExpression(StringLiteral (’Kowalski”)
IntegerExpression(IntegerLiteral(100))




Organizacja kodu zwigzanego z AST

Klasa z ktérej

dziedziczq wszystkie

klasy reprezentujgce

wezty AST Pakiet zawierajgcy
klasy reprezentujgce

Interfejs zawierajqcy terminale (literaty

deklaracje metod Visit, % . i niektére operatory)
bedgcych jgdrem

odra.sbql.ast.terminals
mechanizmu

. ASTVisitor
przechodzenia po AST %
Pakiet zawierajgcy
dra.sbql.ast odra.sbql.ast.statements -
Adapter dla ASTVisitor. odra.sbdlas ‘ : klasy kre.prezenquce
Zawiera niekompletne 5 instrukcje

implementacje metod
zadeklarowanych w ] odra.sbqgl.ast.expressions
AST Visitor ‘ K
Pakiet zawierajgcy

Wezet AST klasy reprezentujgce
reprezentujgcy
program SBQL

Pakiet zawierajgcy catq el

funkcjonalno$é zwigzang
z drzewem sktadniowym




Pakiet odra.sbql.ast.terminals

Terminal

Identifier Operator
V : String opPlus : Operator
opMinus : Operator
opMultiply : Operator
BooleanLiteral opDivide : Operator
V : boolean opEquals : Operator

spell()

StringLiteral
V : String IntegerLiteral
V:int

RealLiteral
V : double




Przyktady

lerminal.j

|5 Terminal.java: 14

Terminal.java
Odra

hal Lenther on B

15 PIIIT. All rig

packoge odra.sbgl.ast.terminals;
import odra.sbgl.ast.*;

public obztroct closs Terminal {

¥

|3 Identifier.java: 18

Identifier.java

ichal Lentner on BE-A4-16.

PIOIIT. &Ll ri

= Terminal




QOperator.java

DA

P rzy kl’ a d y 7 I Operator java:37 class Operator

Operator. java
Odra

Creoted by HMichal Lentner on B5-84-16.
Copyright 2885 PJIIT. All rights reserved.
package odra.sbql.ast.terminals;

public claoss Operator extends Terminal
private int opcode;

private Operotor{int o) {
opcode = 0;
1

i| BooleanlLiteral.java

V{\ e ”L':r" — public String spell{) {
) th; il s : return opstr [opcode] ;

b

private final stotic String[] opstr =

BooleanLiteral.jova 43 wn
ddra . .
L)

g

Created by Michol Lenthner on BE-B4-16. x5 wn

Copyright ZB@5 PJIIT. &ll rights reserved. 37 13

|J1 BooleanLiteral.java:18

=]

private final static int PLUS = 83
private final static int MINUS = 1
private final static int MULTIPLY
private final static int DIVIDE =

pockaoge odra.sbgl.ast.terminals;

=

2
<3

public clazs BooleanLiteral extends Terminal {
public boolean V;

L
T
s

[

public stotic Operator opPlus = new Operator{PLUS);

public stotic Operator opMinus = new Operator(MINUSY;
public stotic Operator opMultiply = new Operator(MULTIPLY);
public stotic Operator opDivide = new Operator (DIYIDE);

e

public BooleanLiteral(boolean ) {
Vo= vy

=3}
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Pakiet odra.sbql.ast.statements

ASTNode
]




Przyktady

public c
pub L




Pakiet odra.sbql.ast.expressions

ASTNode

T

IntegerExpression
L : IntegerLiteral UnaryExpression
E : Expression
Expression O : Operator

T —
StringExpression

L : IntegerLiteral

BinaryExpression
E1 : Expression
E2 : Expression
IdentifierExpression O : Operator
| : Identifier

JoinExpression AsExpression
E1 : Expression E : Expression
E2 : Expression | : Identifier

CommaExpression

E1 : Expression GroupAsExpression

E2 : Expression E : Expression
WhereExpression | : Identifier

E1 : Expression

E2 : Expression




i| Expression.java =

;,Expression._iava:ls = <MNo sele = s #y

J| AsExpression.java

v{v{ E"

Expression.java

‘ v dro - L As Expres sion_java:11 = <No sel s
NI . . 2| A4 AsExpression.jova

5 /¢ Creoted by Michal Lenther on BE-B4-16. 3| /¢ Odra

6| /¢ Copwright 2885 PJIIT. All rights reserved. : Py

; 5| /¢ Created by Michal Lenther on BE-B4-16.

- 6| /¢ Copyright 2885 PJIIIT. All rights reserved.

package odra.sbql.ast.expressions;

-
. O

import odra.sbgl.ast.*;

0| package odra.sbql.ost.expressions;
0

public obstract class Expression extends ASTNode |

11 import odra.sbgl.ast.*;
12| import odra.sbgl.ost.terminals.*;

il IntegerExpression.java ] alalé il WhereExpressi 14 public closs AsExpression extends Expression {
- ) - 1 15 public Expression E;
K\ A =) —_— A, A = 16 public Identifier I;
NN A =l W
[} IntegerExpression.java:25 4 . o L . [1) WhereExpression.java:25 f? public AsExpression{Expression e, Identifier i} {
3 4 5] B 19 E = e;
2| /¢ IntegerExpression.jova 2| /¢ WhereExpression.java ff I=1i;
3| /¢ Odra 3| /¢ Odra 21 ¥
al 4l A - N . . . .
5 /¢ Creoted by Michal Lenther on B5-B4-16, 5 /¢ Creoted by Michal Lenther on @ f° public DhJECF uc;ept{ASTU1s1tqr vis, Dhje?t obj) {
6| /¢ Copyright 2685 PJIIT. ALl rights reserved. 6| /¢ Copyright 2685 POIIT. ALl righ 2* return vis.visitdsExpression(this, obi);
7| s 7| 2 2 ¥
g g 26 1
o) packoge odra.sbgl.ast.expressions; o packoge odra.sbgl.ast.expressions; =
10 10
11 import odra.sbgl.ost.#®; 11 import odra.sbgl.ost . #;
12 import odra.sbgl.ast.terminals.*; 12
13 13 public clazs WhereExpression extends Expression {
14| public clozs IntegerExpression extends Expression | 14 public Expression E1, EZ;
15 public IntegerlLiteral L; 15
16 16 public WhereExpression{Expression el, Expression e2) 1
17 public IntegerExpressionIntegerliteral L) 17 El = el;
18 L =1; 18 E2 = e2;
19 ¥ 19 ¥
20 20
21 pubilic Object accept{&STVisitor wis, Object obidy 21 pubilic Object accept{ASTVisitor vis, Object objdy
22 return wis.visitIntegerExpression{thiz, obj); 22 return vis.visitWhereExpression{thiz, obj);
pE} 1 pE} 1
4 ¥ 24 ¥
25 25
2




Przyktady

i BinaryExpression.java
i| AsExpression.java YEXp java

= =1 Y

Ll

— P = -
[J) AsExpression.java: 11 ST AT B BinaryExpression.java:1l7 class BinaryExpre
BinarvExpression.java

zExpression. jova dra

Odra

Created by Michal Lentner on B5-A4-16.
Copwright 2885 PJIIIT. All rights reserved.

package odra.sbql.ost.expressions; packoge odra.shql.ost.expressions;
import. odra.sbgl.ast.*;

) e
tnport odra.sbql.ast.¥; import odra.sbql.ost.terminals.*;

import odra.sbql.ast.terminals.*;

public clozs BinarvExpression extends Expression {
public Expression E1, EZ2;
public Operator 0O;

public clazs AsExpression extends Expression {
public Expression E;
public Identifier I;

public BinarvExpression{Expression el, Expression e2, Operator o) §
El = el;
Ez2 = e2;
0=n0;

=

public AsExpression{Expression e, Identifier i} {
E =e;
I =1i;

[
LT

[X]

i

public Object occept{ASTWisitor wis, Object obj) {
return vis.visitAsExpression(thiz, obj);

ks

public Object accept(ASTMisitor wis, Object obj) {
return vis.visitBinaryExpression{this, obj);
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Tworzenie AST

1+2+3

SBQLProgram prg = new SBQLProgram(
new ExpressionStatement(
new BinaryExpression(

new IntegerExpression(new IntegerlLiteral(1)),

new BinaryExpression(
new IntegerExpression(new Integerliteral(2)),
new IntegerExpression(new Integerliteral(3)),
Operator.opPlus),

Operator.opPlus)));

employee where name = “Kowalski”
SBQLProgram prg = new SBQLProgram(
new ExpressionStatement(
new WhereExpression(
new |dentifierExpression(new Identifier("employee”)),
new BinaryExpression(
new |dentifierExpression(new Identifier("name”)),
new StringExpression(new Stringliteral(”Kowalski”)),
Operator.opEquals))));



Pakiet odra.sbgl.ast

ASTNode
accept (vis : AST Visitor, attr : Object) : Object

SBQLProgram '

S : Statement
accept (vis : AST Visitor, attr : Object) : Object
S —

:

visitSBQLProgram(node : SBQLProgram node, attr : Object) : Object
visitExpressionStatement(stmt : ExpressionStatement, attr : Object) : Object
visitintegerExpression(vis : IntegerExpression, attr : Object) : Object
visitStringExpression(vis : StringExpression, attr : Object) : Object

ASTVisitor

visitSBQLProgram(node : SBQLProgram node, attr : Object) : Object
visitExpressionStatement(stmt : ExpressionStatement, attr : Object) : Object
visitintegerExpression(vis : IntegerExpression, attr : Object) : Object
visitStringExpression(vis : StringExpression, attr : Object) : Object

ASTA(Ijapter

visitSBQLProgram(node : SBQLProgram node, attr : Object) : Object
visitExpressionStatement(stmt : ExpressionStatement, attr : Object) : Object
visitintegerExpression(vis : IntegerExpression, attr : Object) : Object
visitStringExpression(vis : StringExpression, attr : Object) : Object

visitSBQLProgram(node : SBQLProgram node, attr : Object) : Object
visitExpressionStatement(stmt : ExpressionStatement, attr : Object) : Object
visitintegerExpression(vis : IntegerExpression, attr : Object) : Object
visitStringExpression(vis : StringExpression, attr : Object) : Object




Wzorzec projektowy Visitor

Zaktada oddzielenie struktury drzewa od kodu operujgcego na nim.

Zamiast umieszczaé metode eval w kazdym wezle drzewa, wszystkie je
umieszczamy w osobnej klasie zapewniajqgcej okreslong funkcjonalnosé
(interpreter, type checker, optymalizator, pretty printer, itp.). Metody te
nazywamy visitXXX, gdzie XXX oznacza nazwe wezta. Argumentem jest
wezet drzewa. Rezultat i drugi argument sq opcjonalne - czesto nie sq w
ogéle wykorzystywane.

Wszystkie metody visit deklarujemy w interfejsie ASTVisitor. Wygodnie jest
stworzyé sobie adapter zawierajgcy pseudoimplementacje

W klasie kazdego wezta drzewa umieszczamy metode accept. Argumenty:
instancja klasy implementujgcej ASTVisitor, opcjonalne dane przekazywane
do visit. Wynik zwraca rezultat visit.

Odpalenie interpretera: prg.accept(new SBQLInterpreter(), null));




866

[} ASTVisitor java:6l 2 visitSequentialDeclaration()

o7 T TOE L CgiTG

Przyktady

Li| ASTVisitor.java

amw

OO T oL I T e FLL L LGS LGS0 v

9| packoge odra.sbql.ast;

11| import odra.sbgl.ast.expressions.*;

12| import odra.sbgl.ast.statements.#;
12| import odra.sbgl.ast.declarations.*;

15| public interfoce ASTWisitor {

16 public
18 public
19 public
20 public
21 public
22 public
23 public
24 public
25 public
26 public
27 public
28 public
29 public
30 public
n public
32 public
33 public
34 public
s public
36 public

37 vk e

Object

Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object

Okcicet

vizit3BOLProgram{SEOLProgram prg, Object obji’;

visitIdentifierExpression{IdentifierExpression expr, Object obj’;
vizitBooleanExpression{Boo leanExpression expr, Object obj);
visitDotExpression{DotExpression expr, Object obj);
vizitForanyExpression{FordnyExpression expr, Object obj);
visitForAl [Expression{Fordl lExpression expr, Object obj);
visitOrderByExpression{OrderByExpression expr, Object obj);
vizitUnaryExpression{UnaryExpression expr, Object obj);
vizitBinaryExpression{BinarvExpression expr, Object obj);
vizitCommoExpression{CommaExpression expr, Object obj);
visitJoinExpression{JoinExpression expr, Object objd;
vizitGroupAsExpression{GroupAsExpression expr, Object obj);
visitasExpressioniAsExpression expr, Object obid;
vizitRealExpression{RealExpression expr, Object obj);
visitStringExpression{5tringExpression expr, Object obj);
visitIntegerExpression{IntegerExpression expr, Object obj);
vizitWhereExpression(WhereExpression expr, Object obj);
vizitToReferenceExpression{ToReferenceExpression expr, Object obj);
vizitToRealExpression{ToRealExpression expr, Object obj);
visitToBoo leanExpression{ToBooleanExpression expr, Object obj);

wizitTaletanarEviracssicnd TalntanarEvmraccion avine  Mhdart Ak

L

TR N

i| WhereExpression.java

K al -

4| WhereExpression.java:25 = <No st - -
£
S7 WhereExpression. java
A4 Odra
£

/¢ Created by Michal Lenthner on B5-84-16.
A4 Copyright 2885 PAIIIT. All rights reserved.

package odra.sbqgl.ast.expressions;
import odra.sbql.ast .*;

public clazs YhereExpression extends Expression {
public Expression E1, E2;

public WhereExpression{Expression el, Expression e2) {
El = el;
E2 = e2;

b

public Object accept(ASTVYisitor wis, Object obj) {
return vis.visitWhereExpression{this, obj);

¥




Przyktady

006 li| ASTVisitorAdapter.java

|1 ASTVisitorAdapter_java:38  § visitBooleanExpression()
H

public Object visitAdHocExpressionStatement{AdHocExpressionStatement node, Object obi) {
System.out.print (n{"The node "
return null;

}

public Object wisitIdentifierExpression{ldentifierExpression node, Object obj) {

System.out.println{"The node " + node.getClass().getNone() + " has not been implensnted i

return null;

}

public Object wizitBooleonExpression{BooleanExpression node, Object objy £
System.out.print ln{"The node "
return null;

¥

public Object wisitDotExpression{DotExpression node, Object obid
System.out.print ln{"The node "
return null;

¥

public Object visitFordnyExpression{ForanyExpression node, Object obj) {
System.out.print ln{"The node "
return null;

¥

public Object wisitForAllExpression{ForAl lExpression node, Object obj) {
Syztem.out .print ln{"The node "

+ node.getClass().getNaned) + " haz not been implemented i

+ node.getClass().getNone]) + " hos not been implemented i

+ hode.getClass().getMane] ) + " hos not been implemented i

+ node.getClass().getManed) + " hos not been implemented i

+ hode.getCloz=(d.qethane!) + " hoz not been implemented i

.getClazs () .getMame ) ;

thiz.getClass().gethame )0

JgetClass ) .getMome ) ;

JgetClass( O .getMame ) ;

.getCloss{ ) .getMame ) ;

thiz.getCloss{y.qetNome () ;
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