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t�g2vFt�Q8rb`[Z$]FZ�]F\iloloa|]b`cnol�no��Q8p|`[gRpbQ8\il
��no`[M¢ORg@�bnol�no`Da�noZ�Z�]bQPZP¥VL�MFQ��@QPvbQ8ecn�t&vF\m`[]Fe[Q&gm�µg@]FeV\mrCrFecg2\mtuM�\ilolog-��Z©Z[QPe[�_not�QPZ�`[g��/QRtP]FZ[`cg@ORno��Q8p
`[g�pbn�¶4Q8ecQ8v@`¦\mrFrblon�t�\i`[n�g2vFZP¥�·VvR`[MFQ�gm`�MbQPeµMC\mvFpK�_e[QPZ[g@]Fe�t�Q8Z�OT\@vF\i�@QPORQPv2`�n�Zf\mvRn�OTrCg2ec`�\mv2`�noZ�Z�]bQ�n�v
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��MFQPv¢`[MbQ|\@pF\mrb`�\i`[n�g2v¹n�ORrFl�noQPZ%`�MbQ|ORg_pFn­¬/tP\i`[n�g2v>gm�$\mrCrbl�n�t�\m`cnog@v�ZcQ8OT\mv2`cn�t�ZP¥Rºql�l�`�MbQPZ[QT�ªQP\m`[]Fe[QPZ
OT\@�iQ � g@l�NP´q«±\IMbno�@Mbloa»\mpF\@rb`[\@�bloQ>ZcabZ[`cQ8O¼]Cvbno¨_]bQ�n�v½`[MFQ¢ORg@�bnoloQ�t�g@OTrF]b`[novb�¾pbg@OT\mnovK¥�Lyg
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 � � QPZ�Q8v2�2n�e[g@vFvbQ8ORQPv2`[Z�O�g2�bnol�Q8Z�Z[Q�tP\me�\mt�`[YPe[noZ[QPv2`�rF\@e&l�\:�-\me[n�\m�bnol�no`cY�pbQ�e[QPZ�Z[g@]Fe�t�Q8Z
t�g@OTORQTlo\��F\@vFpbQ®rF\mZ�Z�\mv2`cQTpF]¯ecY8ZcQ8\m]K�KloQP]Cest�\mrC\mt�no`cYRlonoORno`cY�Q|vFgm`[\@OTO�Q8v2`VQ8v¯O�Y8ORgmn�ecQRQ�`�rFe[gi£
t�QPZ�ZcQ8]FeP�
\in�vFZ[n¦¨_]bQ(rC\me�loQP]Ce�pbYPr/QPvCpF\mvFt�Q(�_n�Z��:�_noZ�p�� ]FvbQ��C\i`c`[QPe[n�Q|r/g@]Ce�loQP]Fe��ªg@vFt�`cnog@vFvbQ8ORQPv2`�¥
� Q8Z�t�\@e[\@t�`cY8ecn�Z[`cn�¨2]FQPZ$v�� \=a2\mv2`§rF\mZ§YP`cYsrFe[noZ[QPZ§Q8v�t�g@OTrb`[QVlog@e�Z§pbQsl�\Rt�g@vFt�QPrb`[n�g2v�pFQPZ�\mrCrbl�n�t�\m`cnog@vFZ
Q�^bnoZ[`[\@v@`[QPZP�2t�Q�lol�Q8Zj£Dt�n¡vbQVZcg2v@`$rF\mZ$�bnoQPv�\mpF\@rb`cYPQPZ��R]FvbQ©Q�^bYPtP]b`cnog@v(pF\mvFZ§]Fv(t�g@v2`[Q�^b`cQVO�g2�bnol�Q@¥ � QPZ
\@rFrFe[gbtuMbQPZ©¨2]Fn�`[QPv2`cQ8v2`%p�� \@�Cg2e[pbQ8eqt�QRrFe[g@�Fl�N8O�Q��ªg@]Ce[vbn�Z�ZcQ8v@`VpbQPZ%Z[gml�]b`cnog@vCZ©pbY8pbnoY�QPZ%\@]>t�g2v2`cQ�^b`[Q
rC\me[`cn�t�]blon�Q8espbQ|l�� \@rFrblonotP\i`[n�g2vK��t�Q|¨_]bnflonoORno`cQ|l�\¹e[YP]b`[n�lon�Z[\m`cnog@v�pbQ(t�gbpbQ@¥��VQ(rbl�]FZP�
loQP]Ce[Z�O�n�Z[QPZsQ8v
g_Q8]b�becQ|Z[g@v2`�`�ecN8Z�n�O&�Fe[no¨_]bYPQPZ�pF\mvFZ&l�Q8Zs�ªg2vFt�`[n�g2vFvF\ilono`cYPZ�pbQPZR\mrCrbl�n�t�\m`cnog@vFZ&t�Q�¨_]bn¦l�Q8Z�e[QPvCp pbn­²T£
t�n�loQPZ��|pbY��@Q�log@rFr/QPe�Q�`��|OT\mnov2`cQ8vbn�e�¥��V\@vFZqt�Q�`q\@ec`[not�l�Q�vbg@]FZqrFecg2rCg2Zcg2vFZ§l�� ]b`[n�lon�Z[\m`cnog@v:p�� ]Fv��¤e�\mORQ�£
�$g@e��®g2ecnoQPv2`cYsg2�_hjQ�`P� � g@l�NP´q«��¡¨_]bn �ªg2]Fe�vbn�`©pbQPZ©ZcQ8ec�_n�t�QPZ§�@YPvbY8ecn�¨_]bQPZqpbQ&�F\@ZcQ�rF\@e�\m�CZc`�e[\@t�`cnog@v�pbQ
t�g@vFt�QPrb`�Z�Z[g@]b�@QPv2`�]b`cnolonoZ[YPZ�r/g@]Ce��mY8ecQ8e%lo\:ORg2�bn�lono`cYm¥ � QP`c`cQ(�mYPvFYPe[not�n�`[Y|rCQ8e[ORQ�`&lo\:Z�rCY8t�n�\ilonoZ�\i`[n�g2v
pFQPZ�Z[QPe[�_not�QPZ�r/g@]Fe�pFn­¶¡YPe[QPv2`[Zq`DabrCQ8Z�p�� \mrFrblon�t�\i`[n�g2vFZP¥��VQ&rbl�]FZ��/lo\T�@QPZ[`cnog@v�pbQ�e[QPZ�Zcg2]Fe�t�QPZ$YP`[\mv2`q]Cv
�¤\@t�`[QP]Fe¦noOTr/g@e[`[\@v@`§pbQ8Z¦Q8v2�2n�e[g@vFvbQ8ORQPv2`[Z¦O�g2�bnol�Q8Z��_l�� \@pF\mrb`�\i`[n�g2v|pF](�ªg@vFt�`cnog@vFvbQ8ORQPv2`$pFQPZ$ZcQ8ec�_n�t�QPZ
� gmloN�´q« \@]_^Rt�g@vFpbno`cnog@vCZ�p�� Q�^bYPt�]F`cnog@v��¤Q8v�`[QPe�ORQPZµpbQ�e[QPZ�Z[g@]Fe�t�Q8Z
pbn�Z�rCg2vbno�Fl�Q8Z��+pFQ��_n�Q8v2`�n�vFt�g@v2`cg2]Fej£
vC\m�bloQm¥ � QPZTZcQ8ec�_n�t�Q8Z�pbQ � g@l�NP´q« Z[g@v2`Tt�g2v! �]FZRr/g@]FeTr/QPe�O�QP`c`�ecQ�rbl�]FZcnoQP]Ce[ZR`DabrCQ8ZTp�� \@pF\mrF`[\i`[n�g2v
Q8v��ªg@vCt�`cnog@v>pbQPZV�CQ8Zcg@novCZqpbQ8Z©\@rFrblonotP\i`cnog@vCZq¨_]bn�l�Q8Z©]b`[n�lon�ZcQ8v@`P¥ � QP`c`[Q�rFe[g@rFe[noY�`cY�ecQ8vFp � g@l�NP´q«¸]Cv
Z[abZc`[NPORQ®MF\m]F`cQPORQ8v@`�\@pF\mrF`[\m�Fl�Q®r/QPe�O�QP`c`�\mv2`�]FvbQ®�@QPZ[`cnog@v¢`[e[NPZ%¬/vFQ|pbQPZ�e[QPZ�Z[g@]Fe�t�Q8Z©pbn�Z�rCg2vbno�Fl�Q8Z�¥
d+g2]Fefnololo]FZ[`[e[QPe$l�� ]F`cnol�n�Z[\m`cnog@v�pbQ � gmloN�´q«q�_vFg@]FZ§rFe[YPZ[QPv2`cg2vFZ¦l�Q%ZcQ8ec�_n�t�QVpbQVtuMC\me[�mQPORQ8v@`¦pbQst�\mtuMFQqQ�`
Z�\(Z�r/YPt�n�\ilon�Z[\m`cnog@v:r/g@]Fe%pbQ8]_^¹\mrFrblon�t�\i`[n�g2vFZVpbn­¶¡YPe[QPv2`[QPZP�¡]CvbQR\@rFrblonotP\i`[n�g2v:`[e�\mvFZ�\mt�`cnog@vFvFQ�lol�Q&Z�]Fe©l�Q
"�QP��QP`�]Fv�ZcabZ[`cNPORQspbQV¬/tuMbnoQPe�ZP¥
# Ä �8� Â �%$ 
 � QPv2�_noe[g@vCvbQPORQPv2`�Z$Z�\mvCZ$¬Cl��/ZcabZ[`cNPORQ8Z�\mpF\@rb`[\m`cn��¤Z��F\@rFrFe[g_tuMFQ©�@YPvbY8ecn�¨_]bQm¥
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L�MFQV]FZ[QVgi��r/g@e[`[\@�bloQVt�g@OTrF]b`[QPe�Z¦t�g@vFvbQ8t�`[QPp|`�MFe[g@]b�2M|��n�ecQPl�Q8Z[Z$vbQ�`D�$g@e��_Zf`[g&¬C^_Q8p(g2vbQPZ¦n�Z�e[\@rbnopFl�a
Z�rFe[QP\@pbnovF�C¥�L�MFQ(tuMF\me�\mt�`cQ8ecn�Zc`[notPZVgi��`[MbQ8ZcQ®��n�e[Q�loQPZ�ZsQPv2�_noe[g@vCO�Q8v2`[Z
3R\me[QTpFn­¶¡QPe[QPv2`s�¤e[g@O
`[Mbg2ZcQ®gm�
¬C^_Q8p¹Z[`[\i`[n�g2vFZqt�g@vFvFQPt�`[QPp:`�MFe[g@]b�2M���noe[QPp:lon�vF�_Z54 �76Ì¥©³jvFpFQ�QPp �4��n�e[Q�loQPZ�ZqvbQP`D�¦g2e[�_Z�Z�]_¶¡QPeq�¤ecg2O log-�
�C\mvFpb��n�pb`�MK�µMbno�@M��F\@vFpb��n�pb`[M��=\@ecn�\m�Fn�lon�`Da¯\mvCp rCQ8ecnogbpFZ&gm�qpbn�Z[t�g@vFvbQ8t�`[n�g2v pF]bQ(`[g¢e�\mpbnog:n�v@`[QPec�ªQ�£
e[QPvCt�QPZP¥ º�l�Zcg/��`[MbQ>r/g@e[`[\@�bloQ>t�g2ORrC]b`cQ8e®gi�ª`[QPv»MF\@Z(\¯lonoORno`cQPp \mORg@]Fv2`|gm��ecQ8Zcg2]Fe[t�QPZ98��ªQ�� e�\mO
ORQ8O�g2eca¯t�\@rF\mt�n�`Da@��Z[OT\ilol§\mvFp log-� e[QPZ[gml�]b`cnog@v Z�t�e[Q�Q8vK¥¢L�Mbn�ZR\-¶¡QPt�`�Z�\ml�l$`[MFQ�l�\=amQ8e[Zsn�v2�mg@l��@QPp¯n�v
`�MbQRQ�^bQPtP]b`cnog@v:gm�¦\mv>\mrFrblon�t�\i`[n�g2v:g@v¢\(r/g@e[`[\@�bl�QRt�g2ORrC]b`cQ8e��¡�¤e[g@O±`[MFQRrFM2abZ[notP\il+t�g@OTO�]Fvbn�t�\i`[n�g2v
l�\=amQ8e�]Fr:`[g|`[MbQR\mrFrFl�n�t�\m`cnog@v�Zcgm�ª`D�$\@ecQsno`[Z[Q�l��j¥�«µ�@QPv�n��fvbQ�� rFe[gm`[gbt�gml�Z�\m`�`[MbQRvbQ�`D�$g@e��|loQ��@Q�l `[QPvFp
`[g MbnopFQ�`�MbQ�Q�¶¡QPt�`®gi�VORg2�bn�lono`Da½��4 x76Ì��4 :;66�<4�SP�;6ª�u�¦\mrCrbl�n�t�\m`cnog@vFZTtP\mvFvbg@`®ecQ8OR\mnov�]FvFtuMF\@vb�mQ8pK¥¾°Cg@e
Q�^F\mOTrbloQm� logbtu�@n�vb�:ORQPtuMF\@vbn�Z[OTZ%��Mbn�tuM¯t�g@vCZc`[n�`�]b`cQ®`�MbQ|�F\mZ[n�ZV�ªg@esORg@Z[`sgi�§`[MbQ|t�g@vFZ[n�Zc`[QPvFt�a>\ilo�mgm£
e[no`[MFOTZ$nov�pF\i`�\m�F\@ZcQVZcabZ[`cQ8ORZP�b\me[Q©vbg@`$t�g@v2�mQ8vbnoQPv2`µn�v(`�MbQVORg2�bn�loQ%t�g@v2`[Q�^b`$\@Zf`�MbQVl�gbtu�2novF��r/QPe[n�gbpFZ
OT\=aT�CQ©�mQ8eca�l�g2vb�C¥�°/]Fe[`[MFQPeP�2ORg@�Fn�loQ©pbQP�_not�QPZfpFQPr/QPvFp®g2v®\slonoORno`cQPp(QPvbQ8ec�@a�Z�]FrFrbloam�_\��F\m`c`[QPe[am¥�ºqZ
Q8vbQPe[�ma�t�g2vFZ[]CORrF`cnog@v:pbQ8rCQ8vFpFZ©g@v�`[MFQ&\mt�`cno�2no`Da�gi�µpbQ��_n�t�Q8ZqZ�]FtuM:\mZq`[MbQRrFecgbt�QPZ�Zcg2e��Fpbn�Z��/�¡pbn�Z[rFlo\=a
g2e�vbQP`D�¦g2e[�>nov2`cQ8ej�¤\@t�Q@��\@rFrblonotP\i`cnog@vCZ��CQ8MF\=�_n�g2esZ[MFg@]bl�p \mpF\@rb`�`[g¹g@rb`[noORno��Q(e[QPZ[g@]Ce[t�QPZs]b`[n�lon��8\i`[n�g2v
\@vFpK��`�M2]CZ��fe[QPpC]Ft�Q�QPvbQ8ec�@a�t�g@vFZ�]FOTrb`cnog@v ¥¯L�MFQPe[Q��ªg@e[Qm�+`�MbQ�e[QPpFQPZ[n��2vK�µ\i`�l�Q8\mZ[`�rF\@ec`[no\ml�loam��gm�q`[MbQ
\@rFrblonotP\i`[n�g2vFZ§Z[Mbg2]bl�p��/QsQPv2�_n�Z[\m�mQPp ¥
k2g@lo]F`cnog@vFZ¦`cgT�F]bnolop�\mpF\@rb`cno�mQV\mrFrFl�n�t�\m`cnog@vFZµ�ªg@e$O�g2�bnol�QVQPv2�_noe[g@vCO�Q8v2`[ZfMC\=�mQq\mloe[QP\@pbaR�/Q�Q8v(rFe[gi£

r/g@Z[QPp ¥�³jv�g2]Fe§g@rbn�vbnog@vK�b`�MbQPZ[Q�Z[gml�]b`cnog@vFZ§tP\mv��CQ�pFn��_n�pbQPp�nov2`[g®`D�¦gTt�\m`cQ��@g@e[n�Q8Z�8

= k2gml�]b`[n�g2vFZs`[MC\i`�rFe[g-�_nopbQ®�F\@Zcn�t®ORQPtuMF\@vbn�Z[OTZ%`cg¹\ml�log-� \@rFrblonotP\i`[n�g2vFZ%`cg¹\@pF\mrb`%`[g¹tuMF\mvb�@novF�
Q�^bQPtP]b`cnog@v:t�g@vFpFn�`[n�g2vFZ�¥$³jv�`[MFnoZq`Da_r/Q�gm��Z[abZc`[QPOTZ�`�MbQ&�F]Fe�pbQ8v�gi��`[MbQ&�¦g2e[�|Z[`cnolol
e[QPOT\in�vFZ�g2v
\mrFrFl�n�t�\m`cnog@vFZ�pbQ��@Q�log@r/QPe�Z�¥yW�g-�mQ8e>4­S�?76FrFe[g-�2n�pbQ8ZK`[MbQ$W�QPl�gbt�\m`[\@�bl�Q��©abvF\@O�n�t�·V�_hjQPt�`[Z¦�¤W ��·VZ��
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t�g2v@`[Q�^b`�\mvFp�\@t�t�g2e[pFnovb�R`cg®\@rFrblonotP\i`cnog@vCZ�ecQ8¨2]Fnoe[QPORQPv2`�Z

= °+l�Q�^_n��bnol�no`Da(\@vFp|Q�^_`[QPvFZ[n��bn�lono`Da�8 � gmloN�´q«�MF\@Z$vFgm`§�CQPQPv�pbQPZ[n��2vbQPp�\mZ§\���t�log@Z[QPp�ZcabZ[`cQ8O��q�F]b`
\mZ©\��CQ�^_n��bloQ�g@vFQm¥�³D`V\ilol�g-��Z©\mrFrblon�t�\i`[n�g2vFZ�`[g(n�v=hjQPt�`©vbQP� t�g@OTr/g@vbQ8v2`[Z�n�v:`�MbQ�Z[abZc`[QPO±`[M_]FZ
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LoadRequest

refToDeferReply

Action

reply:bool

Com-

what:string

UnloadCmd

unload()

1
1

Request

req_id:int
appl_id:string

1
1

LoadReply Metadata
1 1..*

ReadCmd

read()

LoadCmd

load()
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Row

int size // size in bytes of the row
string location // database’s name + table’s name +

 the primary key of the row
byte[] content // value of each field of the row

void put() // INSERT SQL query
void delete() // DELETE SQL query

LoadRows

string what // SQL SELECT query
row[] load() // 1. apply the what query to the databaseserver;

// 2. create a Row object for each row of the result
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Block

int size // size in bytes of the block
string location // identifier given by the NFS system
byte[] content // content of the block

void put() // a write filesystem call
void delete() // a write filesystem call

ReadBlocks

string what // a NFS read request
block[] load() // 1. apply the what request to the NFS server;

// 2. create a Block object for each block of the result
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Unit é de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
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