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The Design of a Functional Language which has an
Annotation Syntax and Implmentation of the Front-end of
the Translator for the Language
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Abstract

There are two major method for expressing parallelim in functional languages. The one is
the strictness analysis and the other the annotation. The strictness analysis is a method that a
compiler detects parallelism and expresses the detected information in the object program. The
annotation is a method that a programmer detects parallelism and expresses in the source
program. This study is on the annotation and is aimed at construction of a translator for a
functional language which has an annotation syntax. The translator translates a source
program to enriched lambda-calculus graphs. The translator is implemented in C using
compiler development tools such as YACC and Lex, under UNIX environments. In this paper
we present the design and implementation techniques for developing the front-end of the

translator.
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Table 1 The syntax of the source functional language

<SubMiranda> = '{’ <equations> '}’ <expr>
<equations> ::= <equation> | <equations> <equation>
<equation> = <id> <parameters> <equation body> <where clause>

<equation body> = ‘=’ <expt> <guard>
<guard> = € | ', <boolean expr> <equation body>
<where clause> = & | ‘where’ '{' <equations> '}’

<parameters> ::= € | <parameters> <parameter>
<parameter> ::= <strict annotation> <id> |'(’ <strict annotation> <id> <tuples> ')’
<tuples> := <tuple> | <tuples> <tuple>
<tuple> = " <d>
<expr> = <expr> <strict annotation> <arithmetic op> <expr>
| <expr> <strict annotation> <list op> <expr> | '# <expr>
| <strict annotation> <id> <function call argument>
| <constant> | '(’ <expr> ) <list>
<list> == '[' <list element> '}V | 'null’ | 7" <id>
<list element> = <expr> | <list element> '.." <list element>
| <list element> ’,’ <list element>
<funtion call argument> = € | ‘(' <argument list> ')’
<argument list> = <expr> | <argument list> <expr>
<boolean expr> ::= <boolean expr> <strict annotation> <logica1 op> <boolean exp>
">’ <boolean expr> | ‘(" <boolean expr> ')’ | <boolean term>
<eXﬁ)r> <stnct ar}notat10n> <relational op> <expr>

<boolean term> =
<arithmetic op> =
<list op> 1= "++" |
<logical op> W
<relat10nal op> = == | O | >0 ] > ] =
<id> <letter> { <letter> | <digit> }*

<constant> = { <digit> }*

<letter> = [ ‘a -2 JI[A -2 ]

<digit> = ['0' -~ '9']

<strict annotation> = € | '%’
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Table 2 Source programs of the translator
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I\:Ilg?rlllée Nurlriur?ézsr of Comments
parer.y 400 YACC input file
scanner.l 139 Lex input file
parser.c 1177 YACC output file
scanner.c 905 Lex output file
lambda.c 1240 |Brriched A-calculus
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- file name : sampled.deb

Welcome to the SubMiranda compiler !
Pass 1 -- Parsing & making lambda-calculus graph

ASTtable[ 0 ] = function( f ) :
(1?0) fH1(165a)1(165b)1 (B0 @) 1(B0 @)1 (204 ADD) 1 (0)
r (0
r (50 @) 1360 @)1 (5BS gl
r (0)
r (59 a) | (0)
r (0)
(59 b)Y 1 (Q)
(0)
r Eg()) @)1 G0 @) 1(202h1
r
r 556()) @) 1GBG0@16MULT 1O
r
r (59 a) 1 (0)
r (0
r (0 2)1(0)
r (0)
r 8()) @)1 G0 @)l 6 MULT) I (O
r
r (59 b) 1 (0)
r (0)
r (0 2)1(0)
r (0)
r (0)
r (0)
r (0)
ASTtablel 1 ] = function( @ ) :
(50 @) 1 (B0 @)1 (B9 ) 1 (0
r (0)
r (0 1)1
r (0
r (02)1 ()
r (0)

#Compilation finished !

¥ 59 TP By Ax

Fig. 5 The result of transiating the example program
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