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An Approach to Support Abstraction Facilities
in Existing Languages

Yoshiaki FUKAZAWA

An approach to support abstraction facilities is described.
In program design, abstraction techniques are very effective. But current familiar languages does

not support various kinds of abstraction facilities.

In order to add abstraction facilities to existing

programming languages, a macro language MACLAM (A Macro Language for Abstraction Mechanisms)
has been designed and implemented. MACLAM is a general-purpose and syntax-directed macro lan-
guage, and attention of this language is focused on data as well as on control. The MACLAM processor
is implemented as a complete pre-processor for various kinds of base language processors.

MACLAM supports three kinds of abstraction techniques: (1) procedural abstraction, (2) data
abstraction, for which a user can define new data types, define associated operations, and protect them
from illegal operations, and (3) syntactic abstraction to develop powerful mode of expressions and to
give a method for sequencing arbitrary actions. MACLAM offers a procedure and some special functions

for these abstraction techniques.

The purpose of this paper is to illustrate the utilities of abstractions supported by MACLAM and
to provide an informal introduction to MACLAM with some examples.
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#ZBODY™ DECLARE ZPARM2 "ZPARMTYPE" ] (D*)
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FULL : PROC ( SIEVE 1 3
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END ;
END FULL 3
DELETE : PROC ( NUMBER o SIEVE I} 3
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DCL. NUMBER BIN FIXED [ 15,0 } 3
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END DELETE ;
IN : PROC { NUMBER , SIEVE ) RETURNS ( BIT ( 1 ) § ;
DCL SIEVE SET ; ,
DCL NUMBER BIN FIXED { 15,0 ) 3
IF SIEVE ( NUMBER ) = '1'B
THEN RETURN ( *1¢B ) ;3
ELSE RETURN ( *0'B ) ;
END IN ;
PRINT : PROC ( SIEVE ) 3
DCL  SIEVE SET
DCL COUNTER  BIN FIXED [ 15,0 ) 3
DO COUNTER = 0 TO 1000 3
IF SIEVE ( COUNTER ) = *1°8
THEN PUT LIST ( COUNTER ) ;
END 3
END PRINT
END ABSTRACT DATA DEFINITION ;
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DELETE (1 , SIEVE )
DO WHILE ( NEXT <= SQRT (1000) ) .;

DO TARGET = 2¢NEXT TO 1000 BY NEXT ;

, DELETE { TARGET , SIEVE ) ;
END
REPEAT NEXT = NEXT + 1 ;
UNTIL IN [ NEXT , SIEVE ) ;
END 5 .
PRINT U STEVE ) 3
END PRIME ;
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FuULL : PRUC ( SIEVE ) 3 .
DCL SIEVE ( 0:1000 ) B8IT (1) 3
DCL COUNTER BIN FIXED ( 15,0 ) 3
DO COUNTER = 0 TO 1000 ;
SIEVE ( COUNTER ) = '1'8 ;

END
END FuLL 3
DELETE : PROC ( NUMBER , SIEVE ) 3
OCL SIEVE

( 0:1000 ) BIT ( L ) 3
DCL  NUMBER BIN FIXED { 15,0 )} 3
SIEVE ( NUMBER ) = 'Q0'B ;
END_ DELETE. ;
IN 2 PROC ( NUMBER , SIEVE ) RETURNS { BIT ( 1) ) 3
we ~=..DCL...SI1EVE. .{..0:1000 ) BIT (1} ;
DCL NUMBER BIN FIXED ( 15,0 ) ;
IF SIEVE ( NUMBER ) = '1¢'3
THEN RETURN { '1'B ) ;
eeme - ELSE RETURN ( *0'B ) ;
END iN ;
LPRINT.. 2. PROC ( .SIEVE ) 3
OCL SIEVE ( 0:1000 ) BIT ( L ) 3
DCL. COUNTER BIN FIXED ( 15,0 ) 3
D0 COUNTER = Q0 TO 1000 ;
IF SIEVE (. COUNTER )} = *'1'8
THEN PUT LIST ( COUNTER ) ;
END ;. ..
END PRINT ;
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