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Automatic Compiler Generator for Visual Languages using
Semantic Actions based on Classes

Kyung-Ah Kim'

ABSTRACT

The syntax-directed translation using semantic actions is frequently used in construction of compiler
for text programming languages. It is very useful for the language designers to develop compiler back-end
using a syntax structure of a source programming language. Due to the lack of the integrated rep-
resentation method for a parse tree node and modeling method of syntax structures, it is very hard to
construct compiler using syntax—directed translation in visual languages. In this paper, we propose a visual
language compiler generation method for constructing a visual languages compiler automatically, using
syntax-directed translation. Our method uses the Picture Layout Grammar as a underlying grammar
formalism. This grammar allows our approach to generate parser efficiently using And-Or-Waiting Graph
and encapsulating syntax definition as one unit. Unlike other systems, we suggest separating the spec—
ification and the generation of semantic actions. Because of this, it provides a very efficient method for
modification.
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<Expr_Tree> = <lhs:Variable><rhs:Child>
{ print(lhs.value);

when  touches_R(lhs,rhs); }
<Node>:<Rectangle>::=<rect:Rectangle><str: Text>
{ Syn value;

Node.value = 0;

when  contains(rect,str): }
<Subtree>:<Node> ::= <plus:Plusnode>
{ )
<Subtree>:<Node> = <minus:Minusnode>
{ )
<Const>:<Node> := Case
{ Constvalue = stoi(str.string)

when is_integer(str.sval) }
<Binop>:<Node>:=<left:Child><op:Node><right:Child>
{ Syn opcode : char;

Binop.opcode = op.sval;

when  touches_R(left,op) && touches_R(right,op); }
<Plusnode>:<Binop> = Case
{ Plusnode.value = left.value + right.value;

when stremplop.sval, "+");  }
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Algorithm And -Or-Waiting Graph Construction
begin
repeat
get a production;
repeat
get a token;
agse (a kind of token)
lhs'make new node for lhs:
rhsicase (a kind of rhs)
class lists'repeat
get a token:
asse (a kind of token)
rhsilink Ths's node to rhs’s propagation list;
end case;
until class lists;
CASE : find its super class:
link lhs's node to super class node’s propagation list:
end case;
end case;
until End of a production;
until End of file;
end
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Algorithm Class Generation
begin
repeat
get a production:
repeat
get a token
case (a kind of token)
Ihsidefine a new class:
rhsideclare a member variable:
declare and define a makeobject function using AOW Graph:
declaration statement:declare a member variable:
assignment statement.declare a semantic function and define it:
constraint'declare a constraint_check function and define it;
end case;
until End of a production:
declare and define a backtracking function using AOW Graph:
until End of file:
end.
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%%

<CONSTANT> == {SYN

char code[MAXSIZE]:

LOCAL
char temp[NMAXSIZE]

BEGIN
strepy(value, CONS->value);
strepy(temp, "PUSH 7).
streat(temp, value);
strcat(temp,\n"):
strepy{code, "\n"):
strecat(code, temp):

<SUBTREE>:<TIMESNODE> :=

char code[MAXSIZE]:
BEGIN
strepy(value, SUB.times->value)y
strepy{code, "\n");

strepy(code, SUB.times - >code):

<SUBTREE>:<DIVIDENODE> =
{ SYN

char code{MAXSIZE];
BEGIN
strepy (value, SUB.divide ->value):
strepy(code, "\n");

strepy(code, SUB.divide->code);
END.

"

T3 9 ETLY ofo] 8 2= MoD| UM oo LR

<CONSTANT> =
{SYN
char code[MAXSIZE]:
LOCAL
char temp[MAXSIZE]:
BEGIN
strepy(value, CONS ->value):
strepy(temp, "PUSH ")
strcat(temp, value)
strcat(temp, "\n")
strepy(code, "\n")
streat{code.temp);
END.

)

)

<CONSTANT> Z# £ 9]
X

&
BEES EROELEE

void CONSTANTCls:action()
{char temp{NMAXSIZE};
strepy(value, CONS->value):
strepy(temp, "PUSH ")
streat(temp, value);
streat(temp, "\n"),
strepy(code, "\n");
strcat{code, temp):

<CONSTANT>¢]

BEEL L PN D

class CONSTANTCls_Sem {
public :

char code[MAXSIZE]
)

<CONSTANT>9] ¢]n|
8 Fda A4
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Algorithm Action Generator
begin
repeat
get a production:
repeat
case (class name)
declaration statement:
case (kind)
SYNideclare a member variable:
LOCAL:declare a local variable of action function:
end case;
description statement:
define a member function whose name is action():
end cuse;
until End of a production;
until End of filel
end.
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