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public void doGet(HttpRequest  request, HttpResponse response)  
 throws IOException, ServletException { 

// Execute SQL queries on the back-end database (or via EJBs) 
…

// Generate a web document 
 … 

// Return the web document to the client 
…

}
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Application J2EE
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Application J2EE 
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tolérance aux 

fautes (aspect 2) 

Tissage         d’aspects 
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(a)   aspect ServletExecution {
(b)      // Pointcut definition
(c)      pointcut doGetExecution()  :  
(d)           execution(   
(e)                   void HttpServlet+.doGet(  
(f)                           HttpServletRequest, HttpServletResponse)) ; 
(g)      // Advice definition
(h)      before() : doGetExecution() { ... traitement particulier   ...} 
(i)   } 
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// Fault detection
public void doGet(HttpRequest  request, HttpResponse response)  
 throws IOException, ServletException { 

try { 
// Normal execution of the software component 

  ... 
}

 catch (Exception e) { // A fault occurred

 } 
}
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(1) // Fault management
(2) public void doGet(HttpRequest  request, HttpResponse response)  
(3)  throws IOException, ServletException { 
(4) try {
(5)   // Normal execution of the software component
(6)   ... 
(7) }
(8) catch (Exception e) {
(9)   // Captured fault is managed
(10) String retry = request.getParameter(“JSR_RETRY”); 
(11)  If (retry == null) { 
(12)   try { 
(13)    // First time the error occurs: First retry
(14)    … Include JSR_RETRY as a request parameter … 
(15)    … Send request to first peer server … 
(16)    … Return response to client … 
(17)   } 
(18)   catch (Exception e2) { 
(19)    // Second time the error occurs: Second retry
(20)    … Include JSR_RETRY as a request parameter … 
(21)    … Send request to second peer server … 
(22)    … Return response to client … 
(23)   } 
(24)  } else { // Retry request received by a peer server
(25)    // Not the first time the fault occurs: fault managed by the origin server
(26)   throw e1 
(27)  } 
(28) }
(29) }  
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(1) // Main method in a Java Servlet
(2) pointcutmainMethodExecution(HttpRequest  request, HttpResponse response) : 
(3)  (execution (void HttpServlet+.doGet(HttpRequest, HttpResponse) 
(4)   throws IOException, ServletException 
(5)  || execution (void HttpServlet+.doPost(HttpRequest, HttpResponse)  
(6)   throws IOException, ServletException) 
(7)  && args(request, response);  

(8) // Top-level main method in a Java Servlet
(9) pointcut servletEntryPoint(HttpRequest  request, HttpResponse response) : 
(10) mainMethodExecution(request, response)  
(11)   && !cflowbelow(mainMethodExecution(HttpRequest, HttpResponse)); 
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(1) around(HttpRequest  request, HttpResponse response) 
(2)  throws IOException, ServletException : 
(3)   servletEntryPoint (request, response) throws IOException, ServletException { 
(4)  try { 
(5)   // Normal execution of the software component
(6)   proceed(request, response); 
(7)  } 
(8)  catch (Exception e1) { // Fault detection
(9)   // Fault management as described in the catch block of Erreur ! Source du 
renvoi introuvable.
(10)  … 
(11) } 
(12) }

&('*)5+�f=� � %´��lne'e)�${�e)pS��zxeh�Hk)�Skmzn�¥¨YpSe'�se#��o�tx{q��k)z�o}�c�)ehoqpsr��²o}pStneml

�Ïµ pS�ce�~�emzn����e�tO�HoP��o?oP�Hem�  ln�Qe=�Útx�_e=lwtO�skm�)zn��tneª�coqz��¥o �����qpSzxe �c¬�·®oq�cl��e=l������H�Semlªfª¸ $s§&pc�
�<{q���Ytx�)pst(�S{Hd8dAk�d-o}����%Oe�txaS{s�s¢Irsem�)pstn��{q��eml±t��sk)¤c�S����{HdAd8e�k�txoq�Yt(�Uµ e)r�k=��pstx��{H���se¡tn{qpStne&dAk)tnaS{s�se
�czn���c�����coq��e&�Ðµ pc�Se�~se)zx�Y��e�t=§��}µ eml±t±�°¸��°�s��zxeL��eml(d8k�tnac{��Seml
�s{ �he)t�{Hp��s{Hy�{Ylwt=¬Py
oqz�oq������e)pSz�l)§=k�t�o}�Yt��S{q�S�Sk
¨YpÏµ pS�SeOd8k)tnaS{s�se£�S{ �he�t��<e)pSt�e)����e)�Ud(�mdAe´oq�S�<e)��e)z�pS�ceOdAk)tnaS{s�se]�s{qy
{Hl±t£Ë e)t����Y�He)z�l±emd8e)�Yt�Ì�§I���
�²oqpc�sz�o}��tm§Ð�Soq�cl®�)eA�moqlm§C�SeA�mo}�stxpSzxe)z'¨HpceA�¥o��cznemdA��b)zxeAdAk)tnaS{s�se8¨YpS�L��{H�cl±tn��tnpSeA��eA�<{q���Ht#�Ðµ e)�Ytnzxk)e
e.-<e=�Útx�¦�I¸8��o-~�emzn����e�t=¬S·®oq�cl���eml������H�Seml �-¸fqfH§spS�$�Q{H���Yt���pst[�S{Hd8dAk#lne)zx����e)tn¢L�Ytnzxv�y
{q���Ht�e=lwtu�sk)¤c�S�
�){qd8d8e¡k)txo}�Yt��¶µ e�rskm�)pstn��{q�A�Ðµ pS�Se¡d8k)tnaS{s�se&�Szx���c�)���Qo}��e��se�~�e)zx����e)t&Ë¶�s{ �he)t�{Hp��s{qy
{YlwtÚÌÏ¨YpS���SeL� emzxoq�¦t
�QoqlI�sk±|±¸#�co}zntn��e��sp��c{qt¡�Ðµ e)rskm��pStn��{q�-�Ðµ pS�Seuoqpstnzxe�dAk)tnaS{s�seu�Szn���c�)���coq��e�Ë²e�t¡¨YpS�<��{q�Qlwtx�¦txpSe)z�o}��tL�s{q�c�
��e'�Q{H���Ytu�Ðµ e)�Ytxznkmehe.-<e=�Útx�¦�L¸A��o-~�emzn����e�tÚÌÚ¬

�����co}��e)d8e)�Yt=§Ïtn{Hpstne�o}�S�S���¥�)o�tx��{H�Î�Y�}¢L¢�pstn������lxo}�Yt��se=l�~�emzn����e�txl��HoP��o�<e)pst8o}pstx{qd-o�tx��¨YpSemdAem�Yt
«<k)�ck�¤Q�)��emz��se$��o£tn{H��kmzxoq�c��e$o}psrN�²o}pstxemlA� {qpczn�S��e�co}z8��e$lnvslwtxb)d8eO�Y~Si#§I�SpS�¥ln¨YpSeO�)e)��pS�¦�°�����ce��²oq�¦t
oqpc��pc�Se�aYv��<{}txaSbmlne�l±pSzI�Uµ o}�S�S���¥�)o�tx��{H��em����e�� d(�)d8e[¸h�co}zntI��e��²oq�¦t¡¨YpÏµ e)����e&pStn�����¥l±e��Uµ ���Ytnemz±�²oH��e�l±txo}�Q�So}z��
�Se#~se)zx�Y��e�t�l��HoP��oc¬

��� � � �BA	 ��BABA�259
�¡µ ���Ytnzx{��Spc�Útx��{H�8�Sp8lnvslwtxb)d8e[��~si ¸'pS�Se[o}�c�S���¥�)o}tn��{q�-����¢L¢��<e)pst�ln{qpc��em�qe)z
�S��pcln��empSz�lL¨YpSeml±tn��{q�cl

txem��aS�c��¨YpSe=l�{qp$��{q�Q��e)�StnpSem����eml��coqznd8�Ð��emlx¨YpSe)����e=l��S{qpQl�����tn{q�Ql���e=l�l±pc����o}�Ytxeml'Ê
� �sÈ » Ç ¹ ! » È ¾ Ç º�¾ ¬ ��{q�Ql±�¥�sk)zx{q�Ql���eO�)oql8lnpS���Poq�Yt$ÊIpc�Se$zne=¨Hp)��tneO�sk=�s��k)eO¸£pc�Se´~�e)zx����e)t8e=lwt-em�
��{HpSzxl��seOtnz�o}��tnemd8e)�Yt�l±pcz�pS� lne)zx�qempSz-e�t��){qd8d8e)�c�)e´¸�k)d8e�tntnzxe´��e£�sk)«cpst��sp zxkmlnpS��txo�t�¸
�¶µ pstx������lxo�txe)pSz=§L�Spc��l�pS�Se$�²o}pStne£lnpSzx�Y��e)�Yt��sk=����e)�c��aQo}�Yt-��e´d8k=�)o}�c��lnd8e$�SeOtnz�o}��tnemdAem�Yt��seO��o
�²o}pstxe®�Qo}z¡zxe�� e�rsk=��pstx��{H���se®�¥o�zxem¨Yp��)tneulnpSz&pS��oqpstnzxeulne)zx�qempSz¡�coq��z=§H�)e�tntne'l±e=��{q�Q�se[e�rsk=��pstx��{H�
l±e�tnemznd8���SeA�S{qzxd-o}��e)d8e)�Yt®e)th��eAznk=l±pS��txo}t®e=lwt'znem���q{�vqk�¸��¶µ pstx������lxo�txe)pSz=¬Ð�Ïe�tnz�o}��tnemdAem�Yth�seA��o
�²o}pstxe$�Ïµ oqpSz�o]�s{H�c���coql8k)tnktnz�o}�cln�coqznem�HtA�Q{HpSz8�¶µ pstx������lxo�txe)pSz-�cpS��lx¨YpSe$��e)��pS��� �)��zne=��em�Yz�o´pc�
�sk)«cpst��se´zxkmlnpS��txo}t��SpS�¥l-��e£znk=l±pS��txo}t�e)� em�Htx��emzm¬ ��eO�Szn{H«S��b)d8eOeml±t��S��pcl��coqz±tx���)pS����bmznemdAem�Yt
���Îo}p]�²o}��t�¨YpSe8�¶µ e)���q{H�I�se-znkm�Q{H�clneA¸�Uµ pstx�����¥lno}tne)pcz#eml±t�pS�Se8{q�<k)z�o�tx��{H�£��znzxk)�He)z�l±��«S��e�¨YpS�L�Se
�Qempst��Qoql �)tnzxe  ��sk)�²o}��tne
 em�/�)oHl��se$�²o}pStneq¬�y
{qpSz-�²oq��zxe$�²oq�)e£¸Î��e£�Szn{H«S��b)d8e´�seOd-o}�c¨YpSe

� � *��"!



� Á�¼ Æ�È » Ç º�¾A»�¿�����»�¿sÀ°¾Ú¹��q» Ç ¹��
	��� f/$

�se8tnz�o}�Ql±�coqznem�c��eH§Q�c{qpcl'�Szx{q�<{Hln{q�Qlh�Se8tne)d8�<{qzx��lne)z'�Uµ em���q{q�I�sp�zxkmlnpS��txo�t�¸�Uµ pstx�����¥lno}tne)pcz-ÊÏ��e
znk=l±pc�¦t�o�t��Se�lne)z�ozne)tn{HpSzn�ck�¸$�¶µ pstn������lxo�txe)pSz�¨YpÏµ pS�Se�� {q�¥l�¨YpSe��Uµ e)r�k=��pstx��{H�Î�se��¥o$zne=¨Hp)��tne-e=lwt
e -Cem��tn���qe)d8em�Ht�tne)zxd8���ck)eq§�l±{H�¦tA�So}�cl���e��moql�{qÉ�e)����e��Ïµ o´�coql#�Hk)�Skmznk��Se-�²o}pstxeq§
l±{H�¦t���{qz�lx¨Hpce
tn{Hpstne=l-��e=l8tnem�Ytxo�tx���Heml-�seOzxe�� e�rsk=��pstx��{H� lnpSz��seml�l±emzn�He)pSz�lA�co}��zxl8ln{q�Yt-tnemznd8���Sk)e=l)¬Iy
{HpSz-��o
d8��lne'e)�Ñ#pS��zne'�spzne)txo}z��semdAem�Yt&�se'�Uµ em�Y�H{q�Ð�spznk=l±pc�¦t�o�t�¸��Uµ pstn�����¥lxo�tnempSz=§Y�c{qpcl�pstx�����¥l±{H�cl��seml
��{H�clwtxznpQ�Útn��{q�Ql-�Ðµ  l±�<em��tx�Î¨YpS�[�<e)zxd8e�tntne)�Yt��Ðµ ���Htxe)z���em�stnemz-��e=l8{q�<k)z�o�tn��{q�QlA�YoP��o]l±txoq�c�Soqzx�Sl
�Ðµ e)���q{H�h�seªzxk)�<{q�clne #®`�`�y!e�tO�seªd8k)d8{qzx��lne)z���eªzxkmlnpS�¦t�o�t$¸?e)���H{�vqe)z�|wpcln¨YpÏµ ¸ ��o?¤c� �se
�¶µ e�rsk=��pstx��{H�$�Seh�¥o8zxem¨Yp���txeq¬

��� Á�� Æ)È ¾ Ç º�¾ ¬ �u�Se�oqpstnzxe�¨YpSeml±tn��{q�?¨YpS���Q{HpSzxzxoq�¦t��)tnzxe��Q{Yl±kme���{H�c��emzn�Qo}�Yt��¶µ ���Htxzn{s�spQ�Útn��{q�?�Spl±vsl±tnbmdAe]�Y~si ¸�pc�Se£o}�c�S���¥�)o}tn��{q� ����¢L¢ e=lwt��¥o?lnpS���Poq�YtneÎÊ¡e=lwtn� �)e£¨YpSe´��eOd8km�)oq�S�¥l±d8e£�se
tnz�o}��tnemdAem�YtI�Ïµ pS�ce��²oqpstne��coqz
zne)�Ue)r�k=��pstx��{H���se��¥ouzxem¨Yp��)tne�l±pcz�pc�Aoqpstnzxe&lne)zx�qempSz��co}��z
�Ïµ ���c�spc�¦t
�coql��Ðµ k�txo}t����c��{HaSk)zxe)�Yt��sp l±vsl±tnb)d8e´�H��{H«co}���  pstnzxe)d8e)�Yt$�s�¦t=§�e=lwtn� �)e´¨YpSe£��eO�²o}��t¨YpÏµ pS�Se
zne=¨Yp���txe&oq�¦tI��{HdAd8em�c��k&¸®lmµ e)rskm��pStne)z
lnpSz(pc��lne)zx�qe)pcz&Ë²�SpS�¥l�¨YpÏµ e)����e&oq�¦t
k�txk����Ytne)zxzx{qd8�SpSe&l±pS��tne
¸�¶µ {s�)��pcznzxe)�c�)eA�Ïµ pS�ce8�²o}pstxe=ÌÚ§4�SpS�¥l#��eA�²oq�¦t�¨YpSe8�¥o�d(�mdAe-zxem¨Yp��)tne-ln{q��t'zxe�� e�rsk=��pstxk)e8l±pSz#pc�
o}pstxznehl±emzn�He)pSz��co}��z¡�4µ ���c�spS��t��coql&�Ðµ k�t�o�t����c�){qaSkmznem�Ht��So}�Ql¡��e®lnvslwtxb)d8eu�H��{H«co}�U§qem���coqz±tx���)pS����e)z
�So}�Ql
��e=l(«Qoqlneml
�se��s{q�c�Sk)e=l�ln{qpQlw��|±oq�)e)�Ytne=l���¯°�seml±tI��d8�<{qzntxo}�YtI�se�zxoq�S�<e)��e)z
���)�S¨YpSe���e�l±vsl±tnbmdAe
�Y~Si/�Se®�²o}��t�¨YpSe ÂAÃÍÂ8¾ È#��e'��{Hd8�Q{Hz±txe)d8e)�Yt&�Ïµ pS�pstx������lxo�txe)pSz&a�pSd-o}����¨YpS�U§Y�²oq��eh¸�pc�Seu�²oqpstne
��{Hzxl��se'�Uµ e)rskm��pStn��{q�$�Ðµ pc�Se#zne=¨Yp���txehlnpSz�pS�$l±emzn�He)pSz=§Y�Q{HpSznz�o}��t[�se)d-oq�c�se)z Â-» Ç ¿c¾�¼Í¼�¾)Â-¾ Ç À �se
zne)�Ue)rskm��pStne)z��¥oAd(�)d8e#zne=¨Yp���txe'lnpSz�pS�´oqpstnzxe#l±emzn�He)pSz��coq��z=¬S·®{q�c�'�Uµ ���Ytnkm�qz�o�tn��{q��spOl±vsl±tnbmdAe
�se�tx{q��k)z�o}�c�)e�oqpsr��²oqpstne=l¡��~si ¸'pS�Seuoq�S�S�����mo�tx��{H�8����¢¡¢Î�Ïµ ���c�spc��z�o}��tL�coqlL�S��pQl¡�Ðµ ���Q��{qack)zxe)�c�)e
¸h�¶µ o}�S�c���¥�)o}tn��{q�Ï§�d-o}�¥l
� {HpSzn�c�¦tIe�rSoH�Útnemd8e)�YtI��e�d(�)d8e��S���qe=o}p8�se[��{HaSk)zxe)�c�)e&¨YpSe��Uµ o}�S�S���¥�)o�tx��{H�
{qzx���H���ce)����eH¬

� ��¾ È À¶Ã Ç ¾ Ç ºx¾ ¬ ��{H�cln���skmzn{H�clh��e��moql#lnpS���Poq�Yt�ÊÏpS�Se�oq�S�S�����mo�tn��{q�ªeml±t�km�)zn��tne��Se8tne)����e�l±{Hz±txe8¨YpSetn{Hpstne�e�rS�)e)�stx��{H��¨YpS��eml±t���e)�Hk)e&eml±t
�mo}�stxpSzxk)e¡e)tI�Szn�¥lne¡e)�8��acoqzn�HeL�co}z��Uµ oq�S�S�����mo�tn��{q�4¬ ��e=�����<e)pst
��txzne���p-��{qd8d8e�pS�8«S��{����YoP��o À È �(�±º�»�À°º�� �°À Á}¿sÀ"�°À�� ! ¾9� � � ¾���º�¾ ! À¶Ã²Á Ç�¨YpS�se)�S�H��{H«Qe&tx{qpstxe�dAk)tnaS{s�se
�Szx���c�)���Qo}��eA�seA�Uµ oq�S�S�����mo�tn��{q�_Ë �H{q��z �����qpSzxe�fHfq¬ oHÌÚ¬C·ho}�cl'��e-�moqlm§Q�Uµ ���Ytnzx{s�spc�Útx��{H�]�spªl±vsl±tnbmdAe
�Y~Si ¸��¶µ o}�S�c���¥�)o}tn��{q�-txe)����e'¨YpÏµ ������pcl±tnzxk)eh�coqz��¥o �����qpSzxe�fHfq¬ «��Seh�)o}�StnpSzxe)z�o�oqpc��pS�ceue�rS�)e)�stx��{H�
�HoP��o#e)t��Se®�Q{HpSzxzxo��S{q�c�u�coql¡e -Cem�ÚtxpSe)z��se®d8oHln¨Ypcoq�qe[�seu�²o}pstxeq¬�¢¡l±t±�°��eh¨Hpce[��ehl±vsl±tnbmdAeh�Y~Si
zne=lwtxe��<e)zntn���Se)�Yth�co}�cl®��e��moql�� 	[eAl±emzxoq�¦tn�U���Ï�coHl[�S��pcl¡|wpc�s�¥����e)psrO�¥�����se��mo}�stxpSznemz[��e�tnz�o}��txoq�Yt
�Ðµ e�rS��em�stn��{q��se®�Uµ o}�S�S���¥�)o�tx��{H���®e�t[�Ðµ v-���}|wem�Útxe)z���eutxzxoq�¦txe)d8e)�Yt��seu�²oqpstne=l&�co}z&d-oqlx¨HpQo}�qeAË em�
pstn������lxo}�Yt-��e=l8d8km�)oq�S�¥l±d8eml8oH�skm¨Ypco}txl8�se�Szn{H�qz�o}d8d-o�tx��{H�?�co}z-oHl±�<em��txl�ÌÚ§L�Ú�w¬ �����qpSzxeªfqfq¬ ���
	[{Hpcl®oP�H{q�clu��aS{q�¥l±�
�se��Se��coHlulnpS���Yzxe��)e�tntne��Se)zx�S��bmzne�o}�S�Szx{s��aSe��Spc��lx¨YpSe��S{Hpclh��{q�Ql±�¥�sk)zx{q�Ql
¨YpSe]ln�®pc�Se]oq�S�S�����mo�tn��{q�/�mo}�stxpSzxe´e)����e)�Ud(�mdAe´tn{qpStneml���eml�e�rS��em�stn��{q�clm§��qµ e=lwt¨Hp4µ em����e£�Szxe)�Q�
e)�/��acoqzn�He�tx{qpstxeml-��eml-�²o}pstxeml�e)t�¨YpSe´�¥o£tx{q��k)z�o}�c�)e´o}psrN�²o}pstxeml-�²oq�¦t��Qo}zntn��eO���Ytnkm�qz�o}�YtneO�se
�¶µ o}�c�S���¥�)o}tn��{q�Ï¬<¯°���Se��²oqpc�sz�o}��tm§Q�co}�clh��eA�)oqlm§c�Qoqluoq�¦txk)zxe)z®��o�� {q�c��tn��{q�S�coq����tnkA�se��Uµ o}�S�S���¥�)o�tx��{H�
e�tulxoA�Szn�¥lnehem�O��aco}zx�qeh�seml��²oqpstne=l)¬

��� � � ��8 � 	;25����8:95� � � � �7��B � ��	���	�5��B���
*� = � 67�� � �C95��8 ���259 B
�u���Szx{}tx{}twv��<e&�spAl±vsl±tnbmdAe��se&tn{H��kmzxoq�c��e&o}psr'�²oqpstne=lI�Y~siNeml±t�em�A�){qpSz�l��se�dA�¥lne�em��Ñ#pS��zxeq¬/�[�Se

km��o}��pco�tx��{H��e�rs�<k)zx��d8em�Ht�o}��e��se[��e�lnv�l±tnbmd8e�lne)z�o®e -Cem�ÚtxpSk)e[lnpSzL�s� -Ck)zxe)�Ytne=lIo}�S�S���¥�)o�tx��{H�cl
�Y�}¢L¢[§�txe)����e
� � �I (�����"��
D!	����!�- ���@A����9! �&�	��� < ����H4.6+<>4����><���� <��><� ��������� ���94 � ��< :���� L

*+*-,/. ���Y�q�



f � ����� Á}¿cº��c¾ Ç »��¾�À�»�¼ �

public void doGet(HttpRequest  request,  
  HttpResponse response)  
 throws IOException, ServletException 
{

// Normal execution of the component 
 try { 
  ... 
 } 
 catch (Exception e) { 

// All exceptions are captured 
  … 
 } 
}

public void doGet(HttpRequest  request,  
  HttpResponse response)  
 throws IOException, ServletException 
{
 try {  

// Normal execution of the cmpt 
  try { 
   ... 
  } 
  catch (Exception e) { 

// All exceptions are captured 
   … 
  } 
 } 
 catch (Exception e) { 

// Useless exception handler 
… fault masking … 

 } 
}

public void doGet(HttpRequest  request,  
  HttpResponse response)  
 throws IOException, ServletException 
{

// Normal execution of the component 
 try { 
  ... 
 } 
 catch (Exception e) { 

… fault masking … 

// All exceptions are captured 
  … 
 } 
}

(a) Application originelle (b) Solution avec JSR (c) Solution éventuelle
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