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AN INTRODUCTION TO THE THEORY OF
PARALLEL COMMUNICATING CRAMMAR SYSTEMS

Cristian POF

Abstract. In our davs, a compiler to be efficient must be quick and
a method which appear more often irr this way 15 parallel caleulus,
mhnd_nmmahml through concurrent langnages and @ compilers. for
this. From here come e necessity to develop a formal model for parallel
calewlus. The resulis obtained are porallel commumcating grammar
systems, nofed from now GOCP

From peint of wew of formal lamymages, the study base on
Chomsky grammar. The GCCP will be compate in this way. will be put
together a lof of Chomsky prammniar {(same type or different type) wihich
will work stmultaneons and wiil comimunicate between them A way



H

well defined. The gransmars penerate words and will communicate
through transmitions of words from one o ancther prammar. OF course,
i Lthat moment appes many questions: when must a grammar fo deliver
a word to ancher grammar? The wond delivered is (he whole word
penerated Iroan source grammas or only a pant of 17 Where is put this
the current woed of the destination grammar? What will do the grarmmars
after delivering or receiving a word?. Starting from this questions we can
imagine a lot of (FOCT systems.

From now, we will consider communicating systems with request:
sometumes the some prammars idroduce the request symbols which in
the next step will be replaced by the generated wosds of prammars il
then, the grasmnars been identificate by requested symbois.

For this systems there is a lot of problems which must to be
investigate: capacily of pencration, propertics of closwe;, syncromsation:
symtactical analyss.

Tn general we will talk about the last class of problems.

Mow, we present the main types of GCCP:

#ccitral - which only a grammar request wonds ﬁ'muﬂl:r&

=umceniral - when masy prammars can request words from olhers:

shack 0 axiom - after delivering of word, the grammar which made
this thing backs 1o axiem {initial symball;

swithout back fo axsom - after delivering of word, ihe grammar
goes on 115 work frem it was before delivenng without back to 15 initial
symbinl;

ssyncronized - withoot wailing times when come requested
symbals;

=umsymeTomzed - with winbmg omes when come requested symbols:
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Definition 1: A GCCF system of demes n (neN") is a n-tuples
GGy, ) where Gi 18 a Chomsky grammae, G~(N, %, P50,
i=l.m, LX), =2 0 and there is a set K of special symbols regues:
symbols |

Kt Q1o ek (meN) K,
usid in dervation in this way:
For (02, Xk (¥, ) with %se(NUEY, =10 we write
(X%z, X )= (V0¥ . ¥n) if @ppear one of this cases:
0 af pel=0, =1 o and (9 i=1 .0 we have x,=v, in G; or 2%, and
Py,
aif (1) 16{1,2, n} we have thal [xg+0, then for each i (from this
kind) we write X=7 0 Zo0hs 7oy Frup, 21, =, =10+

a) i [xke=0 %9 j=1. { then

¥ Tk one . Zxe Toy and y;755, 111,
bY if for ene =1 .t we have that bji=0 then i
e} () =1, n for which y; wasn't defined like upper, we pat y=x.:

In words, an o-tuples (x),%3,..,) dircetly penerate (¥, 000 of
m the same ime we have'l a request symbol in x, x5, %, and we have a
derivation om componenrs xi=ys 1=1.n. [f we have a request symbol we
make an communication step like that:
= each O from x_ is replaced by x;;, if % don’t have an request symbol:
* after communication | the delivery word Xy replaces the request
symbaol O}, and (ke grommar G, go back 1o work started from 5.
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IN fhe vequested svmbels are nol satizsfied tooan communicsnon slep.
then will be sabisfed (o next communication step (the reqessted words

cans 1 v the requesy gvmbaols |

Definition X ; Let xove NS =1 dhen if e
Lo XX d e Dvva v 1 there 18 dhe diest dermvations
r
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’ -1 oy i i 1 4 1 ; = (It
o et = g G gt where 1=, 1=1n and x'=y

i=l n
+
2 WXy, o Bn = O, L 363D 130-1hal
I i
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v
¥
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S
(g ma., Mg b= (vp s, vl
T
Diefinition 3 - The generated language by v
L
Livi=ine X K850 Suoin g, ), where xe (NLE), inZon
- .
A demeatom s a repeted rewsing and sleps of colmumcating,
started from (5,5, 5.0

iy ry the main Eramenar of svstemn v and the other grammar aie the

secundpry pramrmar,



Pl uppes Selimtion i for systems witl Tach fo axiom

Definition 4 : A GUCP system withot back 1o amom s defined m
The same way, except oitly that the point wl& ) s withoa ¥y 5. -1 S0
al thes type of systems. after comimunication of the sequence x, m «, the
rammar G, don’t come back at 5, i moes on fo process the sequence
Sy 0T we ek e PeSTICTION R, g 00 2 then die 0T sy sienn s
ventralized

Let v=(03,,Gx,. Gy) a GOCP system of degree o I x,, vie (MUY,
=1 mamed me oy owe have the  derivation I;:m.'.,:'.':-._....x..'l—;- v vl and

Hee detrvation on SO S

ief
are %=y then dervation from ¢is el denvanon and we node:
(i,
lefi
LRI S Y = 0 N S I T P R B — LR O O
W ke

Theorem 1: In a GCCP syvstem for anv denvabion there is
cquivalem left denvation

Proof: In a prammar, for any dervabon there s a equivitlent et
derratinon We know the defimbons of dervaben on components and tye
defimitions of left denvahon, s the conclusion of the thearem i< obvipes,

Definition 5: Two GOCP systoms v oamd v owe sy that me
equivalent if fhev penerme the same language, Mt is Liv, —=Liy ).

Defimition &: A system s ambipuous, i© 03 we l (y) which admars
v distincely relation of demvation

(51,52, Gnl= (WX, . X ), where x, e (MUY =20
lett

Examples of GUCP svstems:
1y 108G



(R—f {5, Sa 3 dahel P wipers
Fy% o pakal)
Bo—rak i
Ca=t 455 0bdat S b, LS00 K-y

A terminal dervaten has the fllow foon

(50821203 8 b8k (a8 B S0 o 0 B, 1S g o
b i 1852520 = &% * ) Y S, BSas e (2R T B T K i b
R T S UL a0t e 8L wath b, K,
=Lt} Sp
Livek=4 a® b5 ah bR irzl, k=1 =1
Observation 1:Thie two granunar from y, are segular, bul Liv ) s
al reslar
e AT E PN
Lo 3 38 L, D |-3.|.I.';.=i‘-|"'|-‘:‘!-' !
Py S-ea8y E‘I'{_J:
Bp—+h' ()
-
Cig=i | B b b} § Sr—ab%,).5:)
U= [5ad A€} { 5252} Saband K= 0004}

The termmal dervation i y; is '

(39,52 52028, b8; o8 )=1a"S | BS, 'S oj—da™ i), b 1S, b1

a5 8™ S e (a™ b QS e Sk e 8 b S
=™ B75,,085) nzi

Lip:1={a"bme™|m=1!

Oibservation 2; The grammars G,,07..04 from Tz are repulars, bu

the: langaape [iva s not cepular, but is context -freg L.
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Bop by A SRl G20 n A L,
-0 {5 fgals - [ 5y karb=50 50 ad K= 001
A termunal derivaton i ¥ has the follow form. where we noted

coa'h

(51525 == 5 b+ 50 Bal= a5 b+ S e 156 =
=l St S e S =10 e 1 Sade -1 S
)™ (=08 S fe 1S i a1 (b T - O b S e 150
=iad b= T e - T B & S
(ra+)™ Yt ™ "u‘--:_c'— ™8 bt b=5; =5,

Mmake ca' b we obiaio

(50,5 500 a1 b= bt arbe " aih - S, aeb 5 ) ned

S0, the languare is '

LOrd=f (2t b imb = ar bt ' ylmiz )

Observation 3: In all examples the systems were with back to
axicam and centralized

A w154,

G 450.5,.0-1 1a b, 1 50, where

P& -sa% as:alk
So—saQ:b
Gi{[5:1. b} 1 5 +h% 1 5;), K={(!
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The system - is mmbipuoes because there st vword we-a'h’ from
Li+ For that there is two distinetly left denivation

20 05,5025 35, 1%, 1=4 0050 80 2’52 51— (a'h bz
letl =t leh ]

T Ry Sy ML ST PR A L B

= K | -
) Iq.,.!- leli e

REFERENCES

1) Péun Gheorshe - A0 Introdoction fo the Theooy of Paralle!

Communicating Gramunar Systems”, Pre-Pont Unsv. Buch 1989

2} Paun Gheorghe - “Cramatc Madriciale”™. Ed Stanuhen =i

Fuscactopedica, 1981

1} Rosenbrugh R. D., Wood [, - “Image theorems for smple
matnx lamguages and n-poralled languages”, Math Syst Theary.

B 201974 150-135
Reocerved 10 07 15598

Morth University of Tiaia Mare

Dieparmment of Mathematics of Computer Siences
Raia Mare, Viclome Th,

RO- 1800- Romani

E-mail: crisfipiluniver. wbm.ro



