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REZUMAT. - Generarea structurilor de contral. Lucrarea prezinth o modahitate de a defini

specificapitle fonmale cu ajutorn! uner gramatict necontextuale

1. Intreduction. The aparition of the programming environments generates an
accentuated grow of progiammers productivity With such a sofiware instrument many acttons
can be performed editing a source file, comptling and hinkediting of a progiam, execution,
debugging even others facilities for files viewed as entities In fact, the apantion of
microcomputers and programming envitonments made a combination of the programming
work with the operating worl 1n a calculus system The abandon of the "batch" working style
and working interactively 1impose a specific tiaining in operating a computer If the first
programniing environment have had restricted functions, the recent ones, as TURBO PASCAL
or BORLAND C (considered in top of the classification), are very complex and are few
spectalists who can handle them completely However, the programming languages from these
environments (PASCAL, C, C++) may be consideied universal languages (solve a great
number of problems technical, scientifical problems, problems which had to work with many

informations and so, with files, graphical problems, object-otiented programming) and, that’s
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why handling all (;f the language facilities became difficult Fron. another point of view
languages as PASCAL, C++, COBOL or DBASE [V have thicker nstructions, from the
syntactical aspect, as FORTRAN We though that an instrument fo automatic generation of
control structures 1n a fixed language may be addéd as an important function mn a
programming environment

The problem of automatic generation of programs 18 not recent, and program generators
exist 1n some systems and software products As an example we mention DBASE 1V system
which has a program generator based on graphical specification

We propose a model for generating some control structures of a program ustng context
free grammars (1) A problem which hasn’t been solved efficently is the specification of the

structures

2. Control structures. For Digkstra structures (see for example (2))and for other
structures we will intioduce the following operators

a) C(s,,s,) - operator for concatenation structures 8, and s, 1n this order ,

, B

b) A(b,s,,s,) - operator associated to the complete alternetive structure (complete IF) with
the semnification

IF b THEN
8y
ELSE
. SZ

ENDIF,

c) k(b,s) - operator associated to the alternative structure with one alternative (suuple 1I9)

!

with semmfication 1F b THEN s ENDIF,

14



d)

f)

18]
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*(b,s,, .s,) - operator associated to the generalized alternative structure (CASE)
U(b,s) - operator associated to pretested loop with the semmification

WHILE b DO
Q(s,b) - operator assoctated to posttested loop with the semnification

REPEAT

]

UNTIL b,
Are required some explanations
the three Dyjkstra arc D={ C, A, U} and are considered fundamental, with them any
algonthm can be described,
we usociate operators for structures D’={ C, A, &, *, O, R} which are in fact the
structures from the PASCAL language,
any other structure to which a sumilar operator can be asociated may be simulated with

D or D' (for example LOOP-EXIT or LOOP-EXITIF-ENDLOOP stiuctures),

we may intioduce the A symbol for the empty stiucture

3. Proprieties of the asociated operstors

C(s,8,) = C(s,,8,) - concatenation of structures s, and s, 1sn’t comutative
C(3,,C(35,5,)) = C(C(s,,3,),5,) - concatenation 1s asoctative

C(sh) = C(h3) =5 - the symbol of the emply structure 13 playing the role of the neutral

element for concatenation

C(A(bs,,5,).55) = A(D,C(5,,8,),C(5,,8;)) - concatenation 1s nght distributed to alternative
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structure

5 C(s,A(b,55,8;)) = A(b,C(5,,8,),C(s,8;)) - concatenation 1s distributed to left to altenative
structure 1f and only if s, structure doesn’t have any effect on b predicat

6 U(b,s) = A(b,C(b,U(b,s)),\) = A(b,C(s,A(b,C(5,0(b,5)),\)),A) = - this propriety shows that
the three D structure can be reduced to only two structures concatenation and the
alternative structure

7 Reducing D’ structures to D structures
8) k(b,5) = A(b,s,))
b) &(b,s) = A(b,s,U(c,s))
¢) *(b,s,, s,) = A(by,8,,A(b2,8,,A( ,A(b,.1,8,080) )

where b 13 formed from b,, b_,

d) Q(s,b) = C(s,U(~b,s)), wheie —b 15 the negation of b

8. Some equivalence proprieties

a) A(b,s,,8,) = C(b="T",C(Obab,,C(b,="F s,)), Oba—b,,C’(b,="F,3,)))

A could be reduced to the operators C by 1ntroducing a new boolean variable b, ( '1”

13 the value TRUE and 'F’ 1s the value FALSE)

b) A(b,s,8,) = C(k(b,s,),b("b,8,)) mentioning that s, doesn’t modify b

4. Generating grammars for control stroctures. With the introduced notation we
try to define a grammar which generates programms containing only control structures whose
assoctated operators have been descnbed One may give more than one grammar but we’ll

reffer only to the structures C, A, b, ¥ and Q
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Having n structures s,, ,s, (which may be considered the simplest ones, namely
attnibuting) and 2k predicates b,, b, and —b;, ,~b, we give a grammar which generates all
programms over the objects considered above

Let G = (N,X,P,S), where

N = {§,B} 13 the neterminals set
2={CARTUQ(,)s sb b b b}
1s the alphabet of the grammar

P S > C(5,8)[0®B,9)|€(5,B)le(B,5)|AB,S,5)ls,| s,
B ~>by| [bib)| [b
13 the set of production rules

S -us the source symbol, SE€ N

We consider the following examples

FExample 1 The word

C(3,,C(8,,C k(b ,85),C(5,, 0(b,,8,0)))
which belongs to L(G) over s,,5,,85,54,b;,b,,7b,, b, may be obtained through "=>" 1n this way
S => C(8,8) => C(5,C(8,8)) => C(5,C(5,C(5,9)) =>
C(8,C(5,C((B,S),C(8,50)) => C(5,,C(5,,C(t(b,8,),C(s5, V(—by,s N
“and 1t 1s equivalent with the following program
51,
8,,
IF b, THEN s,,
S5,
WHILE -b, DO

54
ENDWHILE,
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Example 2 Let’s constder the following word
C(s,, Alb,, (b,,8,). £2(8,,7,)))

€ L(G), which 1s obtamned 1n this way
§=>C(5,8)=>C(8,A(B,S,S)) => C(S,A(B, (B,S),0(S,B))=>
=>C(8,A(b,, (b,,3,).9(s,7b)))

and .t 18 equivalent to the following program

8y,
IF b, THEN

WHILE b, DO

5,
ENDWHILE
ELSE
REPEAT s,

UNTIL —b,
ENDIF

The introduced grammar has the following properttes ,
- 18 a simple precedence grammar

- theie are no conflicts 1n grammar

We may prove that for any progiam (written 1n any language) only with structures C,

A b, Uand Q exsts one single wotd from L(G), which reproduces the program through

operators

Different generators may be construct now having as input a word from L(G) and as

output a program written tn PASCAL, C, C++, COBOL, FORTRAN and so on The problem

which hasn’t been solved properly 1s the specification of the word from L(G) at input
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