
HAL Id: inria-00074419
https://inria.hal.science/inria-00074419

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

On the fly testing of regular patterns in distributed
computations

Eddy Fromentin, Michel Raynal, Vijay K. Garg, Alex Tomlinson

To cite this version:
Eddy Fromentin, Michel Raynal, Vijay K. Garg, Alex Tomlinson. On the fly testing of regular patterns
in distributed computations. [Research Report] RR-2252, INRIA. 1994. �inria-00074419�

https://inria.hal.science/inria-00074419
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

appor t  
de  r ech er ch e 

1994

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

ON THE FLY TESTING OF REGULAR
PATTERNS IN DISTRIBUTED

COMPUTATIONS

Eddy Fromentin, Michel Raynal, Vijay K Garg and Alex Tomlinson

N˚ 2252
Avril 1994

PROGRAMME 1

Architectures parallèles,
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u7gPkl}{z{xWj=x�wygP��|\j�x�wc|º¾?mQ|Tx\vbwc|l}?j=x\x\mEf\�.)ò¯&PPmQu7x�wygP�-�;wc|n�bmE�PgPx\mQ�Gxhg,xhv{m�}{f\mQ|�mE�bxWj=x�wygP��g=¨�j
�bmEx\mQu7x�w�g]�,jR~yiPgPf�w�xhv{k�¨ägPf�f\mEiPzb~cj=f�}?j�x\x\mEf\�?|E¯

� * �� ���	 ���  !� #��� ��&��!���� ()��* �½�!�;���É�"��� 

����� ���������! ��#"%$'&�(���)+*,&�*,-%�/.

°�v{mTz{�?�bmEf�~y�]wy�{i,|��{|�x\mEk�xhv?j=xCm7�{mQu7z{x\mQ|��]wc|�x\f�w��{z{xhmQ�±}{fhgPiPfWj=k²|»wc|�u7gPkn}?gb|�mQ��g=¨10¼�{g��bmQ|
x\v?j�x¿uEj���m7�òuhv?j=�{iPm�knmQ|h|\j=iPmQ|E¯>9�m7wyx\v{mEf�|�v?j=f\mQ�²knmEklgPf\�n�{gPf�j�i=~ygP�?jR~·uh~yg{u;7²wc|�jR��j�w�~cj=�b~ymP¯
=´mQ|\|\j�iPmQ|�j=f\m�m7�òuhv?j=�{iPmQ�²x\v{fhgPz{iPv²f\m7~�w§j��b~�m��{z{x��{gPx��{mQu7mQ|\|\j=f�w�~y�32<I42 3�u\v?j=�{�{m7~c|E¯3°"fWj��?|�¸
kTwc|\|�w�g]�¼�bm7~cjR�{|�j=f\m�¾?�bwyx\m��{z{xCz{�{}{f\mQ�]wcu7xWj��b~�mP¯
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s��]wc|�x\f�w��{z{xhmQ�T}{f\gPiPf7j=k-w§|¡k²jP�bm[g=¨/0T}{f\g{u7mQ|\|�mQ|
C>D{«�vbwcuhvpu7gPknkTz{�bwcuEj=x\m�j=�?��|��b�?u\v{f\g]�bw21Em
gP�b~y���b�CklmQj=�?|"g�¨9knmQ|\|\j�iPmN}?jP|\|ºwy�{i?¯Ks��]w§|�x\f�wy�{z{x\mQ�#u7g]kn}{z{xWj=x�wygP�T�bmQ|\u7f�wy�?mQ| x\v{m»m7��mQu7z{x�wygP�
g=¨[jn�]wc|�x\f�w��{z{xhmQ�±}{fhgPiPfWj=k´¯

EGFHEIF'J K ¤?£R¢ML§¤ P�Ç1£=È Â�£TÇ>N�ÂPO�Â#N?¢Q 
°�v{m;jPu7x�wy�]w�x��Gg=¨CmQjPuhv�}{f\g{u7mQ|\|QC D wc|Tkng{�bm7~�mQ� �9��j
|�mQ¹]z{mE�?u7m±g�¨CmE�PmE�bxW|QR D uEjR~�~ymQ�-x\v{m
vbwc|�x\g]f\�Tg=¨�C D ;PR DTSVUMWD UMXD UZYD�[M[,[ ³º«�v{mEf\m UZ\D w§|»x\v{m^]=_a`�mE�PmE�bx[m7�{mQu7z{x\mQ�l�9�QC D ¶7¯Ps��nmE�PmE�bx
wc|#j²|�mE�?�´mE�PmE�bxQ��jnf\mQu7m7wy�PmlmE�PmE�9x�gPf�j=�´wy�9x\mEfh�?jR~ mE�]mE�9xQ¯Gb�mExdce �?mTx\v{mnuh~cjP|\|�w§uEj�~[�bw��?j�f\�
f\m7~cj=x�w�g]�,�bm7¾?�{mQ���b�fb"j=kn}3gPf\x�gP��mE�PmE�bxW|�+yoMg?/<; Uh\D ce Uhij wlkTm STn j=�?�f]po�o Srq ³äwy�´x\v?j=x
uEjP|�m�«µm0�{gPx\m U \DQs cDlt UZij ¶W�]gPf U \D wc|�xhv{mr|�mE�?�]wy�{ing�¨vu�j��?� UZiD x\v{mCfhmQu7mE}{x�wygP��g=¨vu;�bgPfxw Uhyz
|�z?uhv±xhv?j=x U \D ce U y z{ 0G| U y z ce U ij ¯

b�mEx3} �?m;x\v{m
|�mEx�g�¨pjR~�~#x\v{m;mE�PmE�9x7|E¯[s¬�]wc|�xhf�wy�{z{x\mQ�'u7g]kn}{z{xWj=x�wygP� wc|�jG}?j=f\x�wcjR~�~y�
gPf7�bmEf\mQ�±|�mEx©³�}?g9|�mExE¶3~} S ³�}3��ce ¶�¯

EGFHEIFHE K ¤?£R¢ML§¤ P�Ç1£=È Â�£TÇ>N PyÇ"¥=¤ P� K¢E¤{¢EÂ� 
�»jPu\v²}{f\g{u7mQ|\|�C D wc| w��bwyx�wcjR~�~y��wy��x\v{m0~yg�uEj�~ |�xWj=x\m��h�D ¯��N�PmE�bx Uh\D xhfWj=�?|º¨ägPf\kÀ|!C D :V| ~yg�uEj�~ |�xWj=x\m
� \���WD wy�9xhg�� \D ¯Pb�mEx^�
�?m�x\v{m�|�mEx[g�¨1~yg{uEjR~·|�xWj=xhmQ|Ng=¨·jR~�~"x\v{m�}{f\g{u7mQ|\|�mQ|K¯ =´gPfhmEg��]mEfQ�R~ymEx��e �?m
x\v{m�¨Ig=~�~yg=«�wy�{i;�bw��?j�f\�;f\m7~cj=x�wygP�
gP�¼~�g{uEjR~µ|�x7j=x\mQ|E��� \D �e � ij wlk�gP�{mlg=¨µx\v{m�¨Ig=~�~yg=«�wy�{i±v{g=~c�0;
m STn j=�?��]po½o Srq ³äwy�;x\v?j=x�uEjP|�mT«�m#�{g]x\mn³4� \D s �Dlt � ij ¶W�3gPf U \M�GWD wc|�x\v{mn|�mE�?�]wy�{i´g=¨1u
j=�?� UhiD x\v{m�f\mQu7mE}{x�wygP�´g=¨@u;�ògPf^wP� y z |�z?uhv±x\v?j=x�� \D �e � y z { 0I|�� yz �e � ij ¯°�vbwc|Nf\m7~cj=x�wygP�lgP��~�g{uEjR~1|�x7j=x\mQ| wc|�b"j�kn}?gPfhx :V| f\m7~cj=x�wygP�Àj=}{}b~�wymQ�lx\g�~yg�uEjR~1|�xWj=x\mQ|E¯=s-}?g9|�mEx
~� S ³������e ¶»wc|#jP|h|�g�uhwcj=xhmQ�±«¿w�xhv
mQjPuhv¼�]wc|�xhf�wy�{z{x\mQ�
u7gPkn}{z{x7j=x�wygP� ~} S ³4}3��ce ¶\¯�2 w�i]z{f\m�o
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2 wyiPz{f\m²oQ;bs$�]wc|�xhf�wy�{z{x\mQ�´m7��mQu7z{x�wygP�

�]wc|�}b~cjR��|»j��]wc|�x\f�wy�{z{x\mQ�lm7��mQu7z{x�w�g]�Twy�nx\v{m�uh~cjP|\|ºwcuEjR~"|�}?jPu7mE¸äx�wyknmC�]wcj=i]fWj=k�³��b~cjPu;7nuhwyfWuh~ymQ|[j�f\m
mE�PmE�bxW|E�]«�vbwyx\m�|\¹Pz?j�f\mQ|Nj=f\m�~yg{uEjR~·|�xWj=xhmQ|7¶W¯=°"g�gP�{xWjRwy�nx\v{m�f\mE}{f\mQ|�mE�9xWj�x�wygP�ng=¨·j=�Àj]|\|�g{uhw§j�x\mQ�
}3g9|�mEx ~}¬g]ff~�_«�mpu7g]�?|ºwc�bmEfCgP�b~y��f\m7~ymE�=j=�9x�m7~ymEknmE�bxW|©³�m7wyx\v{mEf�mE�PmE�9x7|�gPf0~�g{uEjR~ |�xWj=x\mQ|7¶�j=�?�
jP�{�´jR~�~·mQ�biPmQ|��bz{m�x\gnx\f7j=�?|ºwyx�wy�Pwyx��P¯

EGFHEIF
	 1lÂ�È 4"¥=¢MLyÇ>N�Ç���¤
È�LA E¢Q£�LA��4�¢EÂ{È½Â� Â�¥>4�¢ML§Ç�N
�»jPu\v�}3g9|�mEx ~} S ³4}��1ce ¶¼uEj=���3m'jP|\|�g{uhwcj=x\mQ��«�wyx\v�jÉf\m7~cj=x�wygP��uEjR~�~ymQ� K0¸äf\mQ�bz?u7x�wygP�"�
�}�� S ³�}3��ce �R¶W��«�v{mEf\mTf\m7~cj=x�w�g]� ce ��w§|©f\m7~cj=x�wygP� ce ¨äf\gPk�«�vbwcuhv
v?jR�PmT�?mEmE�_|�z{}{}{f\mQ|\|�mQ�0;
jR~�~[x\f7j=�?|ºwyx�wy�Pwyx��±mQ�bi]mQ|C�bz{mTx\g²x\v{mTx\fWj=�?|�w�x�w��]mpuh~yg9|�z{f\mlg=¨ s cDlt j=�?�±jR~�~[x\f7j=�?|ºwyx�wy�Pwyx��±mQ�bi]mQ|
u7gP�{�{mQu7x�w��{i�mE�]mE�9xW|µ¨If\g]k!x�«�gn�]wc|�x�wy�?u7xC}{fhg�u7mQ|\|�mQ| W ¯

2 w�i]z{f\m,�G�]wc|�}b~cjQ�{|�xhv{m K0¸äf\mQ�bz?u7x�wygP��jP|\|�g{uhwcj=x\mQ�-«�wyx\v½x\v{m;u7gPkn}{z{xWj=x�w�g]�+|�v{g=«�� w��
2 wyiPz{f\m�oG³�mQ�bi]m_³ U XW � U YY ¶nv?jP|²�3mEmE�'|�z{}{}{f\mQ|\|�mQ�+j]|lw�x²wc|�jGx\f7j=�?|ºwyx�wy�Pwyx���mQ�bi]m=¶W¯µ°¿v{m PP¸f\mQ�bz?u7x�w�g]� � ��� S ³�� � �e �Q¶Nwc|��bm7¾?�{mQ�±|ºwykTw�~cj=f�~y�Ã¨If\g]k ~�[¯

s!uEj=z?|\j�~[}?j=x\v;g=¨ ~} ³�f\mQ|�}{xQ¯ ~�[¶»wc|#j��]wyf\mQu7x\mQ�¼}?j=x\v´wy�
x\v{mnjP|\|�g{uhwcj=x\mQ� K0¸äf\mQ�bz?u7x�wygP�
�}��l³�f\mQ|�}{xR¯{wy�
x\v{mnjP|h|�g�uhwcj=xhmQ� PP¸äfhmQ�bz?u7x�wygP� � ���Q¶W¯ �}��T³�fhmQ|�}{xQ¯ � ���E¶�«¿w�~�~��?mTz?|�mQ�;x\g²f\mQjP|�gP�
j=�3gPz{x#|�mQ¹]z{mE�?u7mQ|�g=¨[fhm7~�mE�=j=�bx�mE�PmE�9x7|�³�fhmQ|�}{xQ¯�|�mQ¹Pz{mE�?u7mQ|©g=¨N~yg�uEj�~µ|�xWj=x\mQ|0|\j=x�wc|º¨ä�Pwy�{i±|�g]knm
}{f\mQ�]wcuEj=xhmQ|7¶W¯
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2 wyiPz{f\m#� ;3°�v{m K�¸äfhmQ�bz?u7x�wygP�;g=¨·x\v{m�}?g9|�mEx ~}

� ��������	���� ��������������

�
��� 	��#)���$�AI"�?�A#-�-%�/"%�

s�f\mEi]zb~§j�fn}?j=x\x\mEfh� C w§|²jÃ~cj=�{iPz?j=iPmª³�|�mExTg=¨�«�gPfW�{|7¶#�bm7¾?�{mQ��g]��j;�Pg{uEj=�{zb~cj=f\��
n� �9�
j¼¾?�bwyx\m
|�xWj=x\m;j=z{x\gPk²j=x\gP�"¯N°�v{m´f\mEiPzb~cj=f²}?j=x\x\mEf\�½j=�?��xhv{m¼u7g]f\f\mQ|�}3gP�?�]wy�{iG¾?�bw�xhm¼|�xWj=x\m
j=z{xhgPkÀj=x\g]��j=fhm�i=wy�PmE�±x\v{m#|hj=knm��?j=knm	Cl¯

�
�5� �^AG9��/$�$8(���)

Iº�_gPf7�bmEf�x\g�f\mQu7gPiP�bwL1EmÀj²}?j�x\x\mEf\�
g]�¼j��]wc|�xhf�wy�{z{x\mQ�
m7�{mQu7z{x�wygP�"� wyx�wc|#�{mQu7mQ|h|\j=f\�´x\g²~cj=�?m7~
mE�PmE�bxW|�³�g]f�~�g{uEjR~µ|�x7j=x\mQ|7¶�«�wyx\v_|��bkT�?g=~c|�g=¨
²¯.Iº�
gPfW�bmEf�x\g²wyiP�{g]f\m�w�fhf\m7~ymE��j=�bxTmE�PmE�9x7|�³�gPf
~yg{uEjR~ |�xWj=x\mQ|7¶Nx\v{m�mEkl}{x���|��bkT�?g=~��0�?m7~ygP�{i9|0x\g�
l¯

°�v{m�~cj=�3m7~�~�wy�{i´¨Iz{�?u7x�w�g]���±jP|h|�g�uhwcj=xhmQ|�«�wyx\v´mQjPuhv±mE�PmE�bx U ³�fhmQ|�}{xQ¯{x\g²mQjPuhv�~yg{uEjR~ |�xWj=x\m
�]¶·j�|�mExNg=¨3~cj=�?m7~c|���³ U ¶¡³�f\mQ|�}{xR¯��1³��=¶�¶W¯>=[gP�?|�w§�bmEf�w��{i�x\v{mCuEj=z?|hjR~�}?j�x\v�� SrU,WhUMXhUZY [,[M[ ���1³��T¶
f\mE}{fhmQ|�mE�9x7|[xhv{mr|�mEx�� ] W ] X ] Y [M[M[�� ] D�� ��³ U D ¶��9¯"I��²gPx\v{mEfW| «�gPfW�{|���³���¶�wc|[xhv{mr|�mEx»g=¨·jR~�~"x\v{m
«�gPfW�{|¿x\v?j=x�uEj=�±�3m#�{zbw�~c�Ã¨If\g]k��%«�wyx\v,j�~�~¡}?g9|\|�w��b~ym�~cj=�?m7~�~�wy�{i9|E¯

�
� � 67�=-%�/:�-%(8<>�;<"!A ?�A#-�-%�/"%�

s�}?j=x\x\mEf\��C%w§|��]mEf�w�¾?mQ�´wy�¼j²�]wc|�x\f�wy�{z{x\mQ�ªu7gPkn}{z{xWj=x�w�g]� ~} w�¨�x\v{mEf\m�wc|�jÀuEj�z?|\jR~N}?j=x\v#�
|�z?uhv;x\v?j=x#j=�´m7~ymEknmE�9x�g=¨��³��T¶ w§|©f\mQu7gPiP�bwL1EmQ�;�b�3Cn¯QIä¨�C%w§|©gP�±mE�]mE�9xW|K�$��wc|�j²}?j=xhv±g=¨
�}��5@bw�¨1CÉwc|�g]�²~�g{uEjR~ |�xWj=x\mQ|�$wc|�jT}?j=x\v�g�¨ ����=¯
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� �òj=kl}b~�m J
=[gP�?|ºwc�bmEf�x\v{m�¨äg=~�~yg=«�wy�{i�|�mQ¹]z{mE�?u7m#g�¨"~yg�uEjR~¡}{f\mQ�]wcuEj=x\mQ|�� W S	� W � X � Y +HGb�.-b�"oQ�?/�¯{°�vbwc||�mQ¹]z{mE�?u7mn�bmQ|\u7f�wy�?mQ|�j�}?j=x\x\mEf\�²x\v?j=x¿w§|0�PmEf�w�¾?mQ��w�¨[xhv{mEf\m�wc|CjnuEj�z?|\jR~·}?j=xhv²w�� ����0w��´«�vbwcu\v

x\v{mEfhm�wc|[j�~yg{uEjR~1|�xWj�x\m�g=¨ C \�
 W� |\j=x�wc|º¨ä�]w��{i � W ¨Ig=~�~yg=«�mQ�T�9�nj0~yg{uEjR~�|�x7j=x\m�g=¨ C \�
 X�� |\j=x�w§|�¨I�]wy�{i� X ¨äg=~�~yg�«�mQ�²�b�±j�~yg�uEj�~ |�xWj=xhmCg=¨�C \�
 Y�� |hj=x�wc|º¨ä�Pwy�{i � Y ¯s�~�~"~yg{uEjR~·|�xWj=x\mQ|»g=¨
C \�
 D � x\v?j=x�|\j=x�wc|º¨ä� � D j�f\m�~cj=�3m7~ymQ� � D ¯Q3�x\v{mEfC|�x7j=x\mQ|[j�f\m�~cj=�3m7~ymQ�#�K¯
� W wc|0x\f\z{m�w�¨[x\v{mEf\m�m7�bwc|�xCjnuEj�z?|\jR~·}?j=xhv�x\v?j=x�kÀj=xWuhv{mQ|�x\v{m�fhmEiPzb~cj=fCm7�{}{f\mQ|\|�w�g]� � W � X � Y ¯

� �òj=kl}b~�m E
=[gP�?|ºwc�bmEf�x\v{m�kngPf\mC|�gP}{vbwc|�x�wcuEj=x\mQ�²}{f\mQ�]wcuEj=xhm�� X S +�� W / � X +�� Y / ��� +����C/?«�v{mEfhm�� D j=�?� � jj=fhm�~yg�uEj�~ }{f\mQ�]wcuEj=xhmQ| +H-J/�¯�� X wc|0x\f\z{m�w�¨[x\v{mEfhm�wc|CjluEj=z?|\jR~N}?j=x\v²wy�;«�vbwcu\v;jP|0�?m7¨ägPf\m#xhv{mEf\mwc|Tjl~yg�uEjR~�|�xWj=xhm � X wy� C \�
 X�� |\j=x�w§|�¨I�]wy�{i � X j=�?�ªjl~�g{uEjR~�|�xWj=x\m�����wy� C \�
 � � |\j=x�wc|º¨ä�]w��{i � �j=�?�ªjP�{�]wyx�wygP�?jR~�~y�_gP�ªx\vbwc|#uEj=z?|\j�~[}?j=x\v
jR~�~[~yg{uEjR~¿|�x7j=x\mQ|�}{f\mQu7mQ�]wy�{i � X �bg±�{g]x��PmEf�w�¨I��� W �jR~�~�~yg�uEj�~ |�xWj=x\mQ| w����3mEx�«µmEmE�f� X j=�?��� � �bg#�{gPx��PmEf�w�¨ä��� Y j=�?�²jR~�~?~yg{uEjR~·|�xWj=xhmQ|¡¨äg=~�~�g=«�wy�{i � ��bg²�{gPx��PmEf�w�¨ä��� � ³�|�mEm + -0/�¨IgPf0kngPf\m#�bmExWj�w�~c|�j=�?g]z{xCj=x\gPk�w§u�|�mQ¹Pz{mE�?u7mQ|0g=¨N}{f\mQ�]wcuEj=x\mQ|7¶W¯
s)~yg�uEj�~ |�x7j=x\m#xhv?j=xr|hj=x�wc|º¾?mQ|�j�~�g{uEjR~[}{f\mQ�]wcuEj=xhm��²g]f � w§|0~cj=�3m7~ymQ�
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