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 :B,>+"-+?;!?F!">?-?-"B!************************************************************************************************!
* [?7!=;=<BB;-!,B>D+B,!****************************************************************************************!
* >B,?8>B!=;=<BB;-!,B>D+B,!*****************************************************************************!

 =B!=>+-B-8>B!*********************************************************************************************************!
* :=-=!F9?!*****************************************************************************************************************!
* =B!=>+-B-8>B!!,B>D+B!,-=<B!**********************************************************************!
*0 >B=-+;<!=!;B!,B>D+B!*******************************************************************************************!0
*^ 9+;+;<!BA-B>;=9!,B>D+B,!-?!-B!=B!***************************************************************!^

0 A=-+!A->BB?,!=""9+=-+?;!-??9+-!+;-B>F=B!*****************************************************!1
0* >+-+;<!A=-+!=""9+=-+?;,!************************************************************************************!1

^ +;,-=99=-+?;!=;:!?;F+<8>=-+?;!<8+:B!***********************************************************************!2
^* ,,-B!B;D+>?;B;-!***********************************************************************************************!2
^* +;,-=99+;<!=B!F>?!,D;!***************************************************************************************!2
^*0 +;,-=99+;<!=B!=,!B9+",B!">?[B-***********************************************************************!
^*^ +;,-=99=-+?;!?F!.9+7>=>+B,!***********************************************************************************!
^*1 +;,-=99=-+?;!?F!<=;<9+=!?;+-?>+;<!F>=B?>!*********************************************!
^*3 +;,-=99=-+?;!?F![=D=!D3!******************************************************************************************!
^*2 >8;;+;<!A?,!:=B?;!.!?;F+<8>=-+?;!*****************************************************************!
^* ?!-?!>8;!A?,!:=B?;!***************************************************************************************!/

1 8,B>!<8+:B!************************************************************************************************************************!
1* A?=;:,!=;:!A=-+!B-?:,!*****************************************************************************!
1* [?7!,87+,,+?;!**********************************************************************************************************!0
1*0 >B,?8>B!=;=<BB;-!********************************************************************************************!^

3 ?;98,+?;,!=;:!F8-8>B!?>!*************************************************************************************!3
2 7+79+?<>="!*******************************************************************************************************************!2
=""B;:+A!!>B,?8>B!=;=<BB;-!?;,?9B!*********************************************************************!2
=""B;:+A!!>B,?8>B!=;=<BB;-!?;,?9B!*********************************************************************!
=""B;:+A!!BA-B>;=9!9+7>=>+B,!*******************************************************************************************!03

!
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/ ;$+-#,1",03(0/(1#0"0"B1$(

* [$!5)54&&)(!&#KJ'&!

=II! (&! &#KJ'&! #$KJ6&6! J)! (J! #$($(&! 5#&! 6&J4)&6! 5KJ)4! J)! J)6! ($! (&! $H!
'&)5#J$*!&!JII!#&H&#! ($! (&!HJ#(!$)&!5!!5)6!(&!&'$)6!$)&!5!
*!!$(!$H!(&!G&#!JII!$#_!J)!(&!&II!'&)5#J$!GJ)4!5(!&!'5II!!($!
GJ(!5)6!$)J($#!%$!&&!FJ4G#&!*!5_J)4!5!5#5II&IJ!J(!9J)G!J(!J!(&!(#56J(J$)5I!
&&'!'$5)6j!5!$H!$#_*!!-$!$#_!J)!(J!'&)5#J$!&!#$KJ6&!5!&(!$H!'$5)6!
J(!(&!$(!G&6!HG)'(J$)5IJ(*!+)!(&!'G##&)(!#$($(&!&!J)'IG6&!5!&II!'#J(!(5(!$HH&#!
G&#! 5! $#_J)4! &)KJ#$)&)(! JJI5#! ($! 5! 8;+A! &II! (&! xconsole*! +)! &'(J$)! 1*! $&!
&5I&!'5)!&! H$G)6!5$G(!$! ($!G&! J(*!-&!xconsole!$HH&#!5!#$(!&#&!G&#! '5)!
&&'G(&!(&!6JHH&#&)(!'$5)6!&J(J)4!J)!(&!#$($(&!$(!H$#!%$!5)54&&)(!5)6!H$#!
#&$G#'&!5)54&&)(*!

-&! 5IJ'5(J$)! '&)5#J$! J! 5! '$)(&(! &#&! 5)! 5IJ'5(J$)! H$#! J)(5)'&! 5! ,=<=k1!
5IJ'5(J$)!5'(!5!5)!$#'&(#5($#!!GJ((J)4!5)6!5)54J)4!%$!&&!FJ4G#&!*!F$#!(J!_J)6!
$H!5IJ'5(J$)!&!JII!#$KJ6&!5!$#&!'$I&!5)6!$&#HGI!="+*!$&K&#! J)! (J!5J'!
#$($(&!5!G&(!$H!(&!'$5)6!5)6!=B!="+!J!#$KJ6&6*!-&!#$($(&!JI&&)(!
(&!=B!5#'J(&'(G#&!5)6!="+!&'5)J!($!&!G&6!J(![5K5!5IJ'5(J$)*!+)!)&(!#&I&5&!
G$#(!H$#!!5IJ'5(J$)!JII!&!#$KJ6&6*!

!

+)!(J!6$'G&)(!&!#&&)(!(&!="+!J)!J(!'G##&)(!(5(G!$)I!J(!H&5(G#&!G$#(&6*!$(!
$H!(&!JII!'5)4&!J)!(&!)&(!#&I&5&!G$#(J)4!&(&)6&656K5)'&6!HG)'(J$)5IJ(*!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!F#$!)$!$)!(&!$I!%!JII!#&#&&)(!(&!#$(!$H!(&!,&II*!

#include <XATI.h> 
void main(int argc,char ** agrv) 
{ 
 int ret; 
 jobID j1,j2; 
 statusJob exit1,exit2; 
 ret=createJob(»test1.jsdl«,&j1); 
 if (ret<0) ... 
 ret=createJob(»test2.jsdl«,&j1); 
 if (ret<0)  ... 
 waitjob(j1,&exit1);  
 waitJob(j2,&exit2); 
 printStatus(exit1);printStatus(exit2); 
} 

G,:4#$(/(+8$22(+-$3*#,0(

G,:4#$(0(1112,-*",03(+-$3*#,0(

%vi example.jsdl 
%xsub –f example.jsdl 
801929a6-9ac1-4f1b-8c18-0267958a0a4a has been submitted 
%xps –j 801929a6-9ac1-4f1b-8c18-0267958a0a4a 
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-&! #$($(&! J)'IG6&! GJJ$)! $H! &G&)(J5I! 5)6! 5#5II&I! %$*! [$! GJJ$)! '5)! &!
6$)&!&J(&#!! (&!=B!="+!createJob!5)6!runJob!$#! (#$G4! (&!&'JHJ'!'$5)6! IJ)&!
xsub*![$!5#&!6&'#J&6!GJ)4!5![,:9!HJI&!k!(5(!J)'IG6&!(&!6&'#J(J$)!$H!(&!&&'G(5I&!
5)6!#&$G#'&!#&GJ#&&)(*!&!$)I!G$#(!&&'G(J$)!$H!5#5II&I!%$!&#&!(&!=B!(5#(!
(&!HJ#(!#$'&!$H!(&!%$!5)6!(&!#&(!J!'#&5(&6!!(&!HJ#(!$)&*!+)!(&!'5&!$H!"+!%$!$)I!
5#5II&I!%$!#G))J)4!J)!5!J)4I&!#&$G#'&!J!G$#(&6*!&!JII!5I$!#&H&#!($!5IJ'5(J$)!GJ)4!
(&!=B!="+!5!A=-+!A(#&&?,!=IJ'5(J$)!-$$I_J(! +)(&#H5'&!5IJ'5(J$)!J)'&!(J! J!
(&!)5&!$H!(&!5G($5(J'!H#5&$#_!G&6!!=B!6&K&I$&#!($!5G($5(J'5II!4&)&#5(&!(&!
=B!="+*!

$)'&#)J)4! '&6GIJ)4! 5! HJ#(! '&6GIJ)4! 5I4$#J(! J! #$KJ6&6! &#&! (&! HJ#(! #&$G#'&!
5K5JI5I&!J!&I&'(&6*!+)!(&!'G##&)(!#$($(&!)$!56K5)'&6!#&&#K5(J$)!5#&!#$KJ6&6!$!(&!
$)I!'#J(&#J5!($!&I&'(!(&!#&$G#'&!JII!&!#&$G#'&!#&GJ#&&)(*!!

[$!,GJJ$)!JII!#&(G#)!5!%$+:!J(!H$#5(!88+:!k0*!+)!5!JJI5#!5!($!"+:!J)!9J)G!
_&#)&I!(&!%$+:!J!G)JG&!J(J)!(&!D?!5)6!J!(&!5)6I&#!(5(!5II$!G&#!($!5)54&!(&!
%$!5H(&#!(&!GJJ$)!%$!'$)(#$I!$&#5(J$)*!

$)'&#)J)4!%$!$)J($#J)4!5J'!&#KJ'&!5#&!#$KJ6&6!H$#!5''&J)4!%$!J)H$#5(J$)*!+)!(&!
'5&!$H!5!&II!'&)5#J$!&!#$KJ6&!5!xps!'$5)6!(5(!#&(G#)!J)H$#5(J$)!H$#!5II!(&!%$!$H!
5!G&#!J)!5!D?!$#!H$#!5!J)4I&!%$*!+)!(&!'G##&)(!#$($(&!&!#&(G#)!(&!%$+:!(&!IJ(!$H!
)$6&! &#&! (&! %$! J! #G))J)4! (&! IJ(! $H! #$'&&! (&! (5(G! $H! (&! %$!
GJJ$)G&#(&!(J&!5)6!(&!&J(!(5(G*!!

+)!(&!5IJ'5(J$)!'&)5#J$!&!#$KJ6&!(&!5&!HG)'(J$)5IJ(!G(!6JKJ6&6!J)!($!=B!'5II!
getJobID! #&(G#)! (&! IJ(! $H! 5II! (&! %$+:! $H! (&! G&#! 5)6! getjobInfo! #&(G#)! (&!
J)H$#5(J$)!5K5JI5I&!H$#!(&!%$*!

$)'&#)J)4! %$! '$)(#$I! $&#5(J$)! &! G$#(! '5)'&IIJ)4! %$! 5)6! JIJ'J(! &J(! $H! %$*!
,&)6#&'&JK&!8;+A!J4)5I!J!5I$!G$#(&6*!

* >&$G#'&!5)54&&)(!&#KJ'&!

+)! (&! 'G##&)(! #$($(&! $(! $H! (&! #&$G#'&! 5)54&&)(! HG)'(J$)5IJ(! J! J)(&#)5I! ($! (&!
=B*! +)! (&! 56K5)'&6! K&#J$)! &! I5)! ($! &$#(! $&! $H! (&! HG)'(J$)5IJ(! G$#(&6!
J)(&#)5II!J)!(&!=B!="+*!!!

G##&)(! #&$G#'&!&I&'(J$)! J!5J'5II!5! HJI(&#!$H!5((#JG(&*!,J)'&!&!5#&!GJ)4! (&![,:9!5!
GJJ$)!I5)4G54&!&!G$#(![,:9!#&$G#'&!#&GJ#&&)(!J)!(&!'G##&)(!#$($(&!5)6!&!
JII!J)'IG6&!$&!&(&)J$)!($!G$#(!&'JHJ'!A(#&&?,!#&GJ#&&)(!G'!5!4&$4#5J'5I!
IJJ(5(J$)! J)! (&! )&(! #&I&5&*! -&! #&$G#'&! HJI(&#J)4! #$'&! J! 6$)&! !"0**! -&!JII!
#$KJ6&! 5! IJ(! $H! #&$G#'&! (5(! HGIHJII! %$! #&$G#'&! #&GJ#&&)(! ($! (5#(! (&! )&4$(J5(J$)!
#$'&*!-&!IJ(!$H!5((#JG(&!'G##&)(I!G$#(&6!J)!(&![,:9!'&5!J!

• B'IGJK&B&'G(J$)!

• ?&#5(J)4,(&!5&!(J!$GI6!&!J4)$#&6!5)6!#&(#J'(&6!($!A(#&&?,!

• "8=#'J(&'(G#&!

• +)6JKJ6G5I"8,&&6!

• +)6JKJ6G5I"8$G)(!

• +)6JKJ6G5I;&($#_75)6J6(!
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• +)6JKJ6G5I"J'5I&$#!

• +)6JKJ6G5IDJ#(G5I&$#!

• -$(5I"8$G)(!

• -$(5I"J'5I&$#!

• -$(5IDJ#(G5I&$#!

• -$(5I>&$G#'&$G)(!

+)! (&! 'G##&)(! #$($(&! &! G$#(! (#&&! H&5(G#&! #&$G#'&! &I&'(J$)! 5&6! $)! [,:9!
#&GJ#&&)(! &J4(&6! #&$G#'&! #&$G#'&! &I&'(J$)! 5&6! $)! [,:9! #&GJ#&&)(! 5)6! 5J'!
#&$G#'&! $)J($#J)4*! -&! #&$G#'&! $)J($#J)4! J! 5&6! $)! <5)4IJ5! k^*! ! +)! (&! 'G##&)(!
#$($(&!&!$)I!G$#(!#&$G#'&!&I$)4J)4!($!5!J)4I&!D?*!!

>&$G#'&! 5II$'5(J$)! J! G$#(&6!J($G(! #&&#K5(J$)! 5)6! )$! &(&#)5I! #&$G#'&!5)54&#!
=8+!,98>!5#&!G$#(&6*!>&$G#'&!5II$'5(J$)!5)6!&)H$#'&&)(!J!5&6!$)!(&!fork!
5)6!ptrace!(&!'5II*!!
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0 1C.(*#-8,"$-"4#$((
-J! &'(J$)! 6&'#J&! (&! 5J)! '5)4&! H#$! 5(! 5! 6&'#J&6! J)! :0*0*! J)! #&45#6!
&54&!'$G)J'5(J$)!5)6!&#KJ'&!JI&&)(5(J$)*!&!5K&!6&'J6&6!($!H$II$!(&!,B:=!
'$)'&(! k! ($! JI&&)(! '$$)&)(!6&'#J&6! J)! (&! 5#'J(&'(G#5I! 6$'G&)(! &&! 2C##0#3(
40(+$($3-4$3"#*($2(0#,:$3(7$(2*(#$/$#$3-,*=*!!

=B!5#'J(&'(G#&!J!5&6!$)!(&!(54&6!&K&)(!6#JK&)!5#'J(&'(G#&!!,B:=!'$)'&(!k!HJ#(!
GIJ&6! ! 5((! &I*! -&! 5#'J(&'(G#&! &)5I&! G! ($! 6&'$GI&! '$I&! &#KJ'&! J)($!
(54&! 5)6! G&! '$)'&(! $H! &K&)(! ! &54&! 5J)4! H$#! '$G)J'5(J$)! &(&&)! (&*! +)!
566J(J$)!G'!5#'J(&'(G#&!#$K&!($!&!J4I!'5I5I&!5)6!#$KJ6&!4$$6!&#H$#5)'&!G)6&#!
J4!I$56*! +)!5!)G(&II!,B:=!J!5!&(!$H!'I5&!J'!JI&&)(!&K&)(!5)6I&#!J'!J!
5G($5(J'5II! (#J44&#&6! 5! $$)! (&#&! 5#&! $&! J)'$J)4! &54&! 5)6! &54&! G&G&!
J'!J!'5II&6!!5!(54&!J'!5)(!($!&)6!5!&54&!($!5!5#(J'GI5#!(54&*!

G,:4#$(<(1C.(1#-8,"$-"4#$(

!

1C.('C;1(*#-8,"$-"4#$(,+(-0%10+$7(0/(/0220E,3:(05 $-"+,(

• !!! J! 5! #$$(! $%&'(! J'! J! G&6! ($! I$56! (54&! 5)6! '$))&'(!
G&G&*!
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• 5((J! 5)! $%&'(! J'! #$KJ6&! '$G)J'5(J$)! '55JIJ(J&!
&(&&)! K5#J$G! (54&*! +(! 5#&! (#$G4! &54&! &56&#! 5)6! 5&6! $)! (&!
J)H$#5(J$)!H$G)6!&)6!&54&!($!(&!5#$#J5(&!&#KJ'&*!!

• !!! J! G&6! ($! &)6! 5)6! #&'&JK&!&54&! H#$! (&! )&($#_!
J)(&#H5'&*!

• !! 5)! &#KJ'&! J'! J! 5)6I&6! ! (&! ,B:=! &#K&#! J! '$))&'(&6! ($!
&54&!G!(#$G4!5!JI&!J)(&#H5'&*!

+)!$#6&#!H$#!=B!($!#G)!(&#&!5K&!($!&!#G))J)4!5(!I&5(!H$II$J)4!(54&!!$G)J'5(J$)!
,(54&!5)6!&54&7G!,(54&*!-&&!($!(54&!5#&!(5#(&6!!6&H5GI(!5)6!'5)!)$(!&!(G#)&6!
$HH*!F$#!&5'!G&#!&#KJ'&!6&K&I$&6!5!)&!(54&!J!'#&5(&6!5!H$#!&5I&!J)H$#5(J$)!5$G(!
65&$)!)&($#_!:5&$)!,(54&*!,&&!&I$!H$#!$#&!J)H$#5(J$)!5$G(!'#&5(J)4!5!&#KJ'&*!

4$"E0#9( -0%%43,-*",03! 7! 6&H5GI(! $G)J'5(J$)! ,(54&! '#&5(&! 5)! 5#$#J5(&! $%&'(!
J'! JI&&)(! +,&#K&#! J)(&#H5'&! &&! $G)J'5(J$)F5'($#! 5)6! ,&#K&#;+?! 5)6!
#$KJ6&!)&($#_!'$))&'(JKJ(*!+,&#K&#!J!(5#(&6!J)!&5#5(&!(#&56!5G($5(J'5II!6$)&!$!!
$G)J'5(J$),(54&!5)6!6$&!IJ(&)!($!&I&'(&6!$#(*!+)!5#5II&I!($!+,&#K&#!$%&'(!5!+,&)6&#!
$%&'(! J!'#&5(&6!J'! J!G&6!($!6J5('!$G(!$G)6!&54&!($!)&($#_!6&KJ'&!.!JJI5#!
5#$5'!J(!H5'($#!J!G&6!&#&*!

C.$3"(.$++*:$+!-&#&!5#&!^!J$#(5)(!&54&!(&!6&HJ)&6!J)!(&!'$#&!5#'J(&'(G#&!

• 
• 
• 
• 

* :5(5!HI$!
FJ#(!5!&54&!J!#&'&JK&6!$)!5!)&($#_!6&KJ'&!5)6!&)(!($!,&#K&#;+?*(,&#K&#;+?!5'_54&!
'5II! '5II5'_! GIJ&6! ! $G)J'5(J$),(54&! J(! H$II$J)4! J)H$#5(J$)!ByteBuffer 
message, SocketAddress localAddress, SocketAddress 
remoteAddress*! =H(&#! (J! &54&! J! H$#5#6&6! ($! $G)J'5(J$)! ,(54&! (#$G4! 5!
'5II5'_! J! '5II&6! (&! J)H$#5(J$)! J! 5'_54&6! J)($! ! 5)6! &)6! ($!
&54&7G,(54&*!=(! (J! $J)(! (&!&54&! J! J)! (&!&54&7G,(54&! G&G&! 5)6!JII! &!
5)6I&6!5!$)&!$H!(&!H$II$J)4!_J)6!$H!&54&!J'!5#&!5''&(&6!!&54&7G,(54&!
*!!

• =!6&'#J&6!&5#IJ&#!&#&!J)!(&!'5&!$H!!(#J!$G(!(&!
&54&!GHH&#!5)6!&#J5IJ&!J(!($!,&#KJ'&&54&!J'!J!(5)!6J5('&6!($!(&!
5#$#J5(&!&#KJ'&*!!

• ?)&!5!&54&!J!#&'&JK&6!!5!,&#KJ'&!&#&!(&!&54&!J!$H!!(&!
5!J('!J!G&6!($!'5II!5#$#J5(&!&($6*!!!

• &)!$&!J)H$#5(J$)!J!($!&!&)6!$G(J6&!(&!65&$)!5!!J!
'#&5(&6!J'!&&6!,&#KJ'&&54&!5)6!$JI!5II5'_&54&!5)6!(&)!J)!
JJI5#!G(!#&K&#&6!5!6J5('&6!($!$G)J'5(J$),(54&!J'!G&!+,&)6&#!
$%&'(!($!&)6!(&!&54&!($!)&($#_!6&KJ'&*!

* =B!5#'J(&'(G#&!!,&#KJ'&!,(54&!
-&! 6&J4)! $H! (&! =B! J! &5)(! ($! &! JI&! G(! #$KJ6&! 4$$6! 5)6! (5I&! G$#(! H$#!
#G))J)4!K5#J$G!&#KJ'&!J*&*![$!5)54&#*!=!,B:=!$%&'(!5K&!5I#&56!&&)!6&'#J&6!
&!5II!H$'G!$)!(&!6&J4)!$H!(&!,&#KJ'&!(54&*!
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!

-&#&!5#&!&K&#5I!G(JIJ(J&!'$$)&)(!J'!&I!J)!(&!#$'&!$H!#J(J)4!5!&#KJ'&*!!

• 15+"*-"( +"*:$+! .! #$KJ6&! 5J'! (54&! HG)'(J$)5IJ(! J(! $#! J($G(! J)G(! $G(G(!
&54&!G&G&!5)6!5)6I&#*!!

• '$#.,-$( ?#0-$++0#! .! 4&)&#5(&! (&! ="+! #&GJ#&6! ($! 5II$! '5IIJ)4! (&! &#KJ'&! H#$!
$(&#!&#KJ'&!$#!H#$!G&#!'$6&*!

• F0+7! BK&)(5'J)&! $G)J'5(J$),(54&! &54&7G,(54&! 5#&! H5'JIJ(J&! J'!
#$KJ6&! 5''&! ($! )&($#_! 6&KJ'&! 5)6! 5)6I&! 5II! (&! (&6J$G! $#_! J(! '#&5(J)4!
(#&56!5)6IJ)4!G&GJ)4!&)6J)4!5)6!#&'&JKJ)4!&54&*! !

=(!(&!&)6!$H!(&!65!(&!4$5I!$H!(&!H#5&$#_!J!($!#$KJ6&!6&K&I$&#!5II!)&'&5#!($$I!
J'! $GI6! &&6! G! (&! &#KJ'&! 6&K&I$&)(! 5)6! #&6G'&! G))&'&5#! (J&! &)6J)4!
6&G44J)4! 6J(#JG(&6! 5#'J(&'(G#&*! FJ4G#&! ^! $! $&! $H! (&! 'G##&)(! (54&! J)! =B!
5#'J(&'(G#&*!#$)! &#KJ'&! J! 5!)&! &#KJ'&!G&6! ($! '&6GI&! (&! &&'G(J$)!$H! 5)! '$6&! &&!
=&)6J!H$#!$#&!6&(5JI*!!

*0 #&5(J)4!5!)&!&#KJ'&!

,&#KJ'&! ! 6&HJ)J(J$)! 5! ($! JI&&)(! +,(54&! J)(&#H5'&! J'! 5II$! (&! (&! ($! &!
5)6I&6! ! &K&)(! 5'J)&*! F$#! (&! 6&K&I$&#! '$)K&)J&)'&! &! 5K&! #$KJ6&6! &K&#5I!
5(#5'(&6!K&#J$)!$H!(&!(54&!J'!5I#&56!JI&&)(!$&!'$$)!HG)'(J$)5IJ(*!

• 15+"#*-"'"*:$!.!#$KJ6&!5J'!(#&56!5)6IJ)4!!

• 15+"#*-"J$-$,.,3:'"*:$!.!&(&)6!=(#5'(,(54&!5)6!#$KJ6&!H5'JIJ(J&!($!#&'&JK&!
#&G&(!J)'$J)4!G&G&!5(#5'(!&K&)(!5)6I&#!H$#!(&!J)'$J)4!&54&*!
+)'$J)4!G&G&!J!&)!G&6!J)!$6!5G($5(J'5II!'$))&'(&6!($!&54&7G!,(54&!
J'!JII!5G($5(J'5II!H$#5#6!5II!#&'&JK&6!&54&!566#&&6!($!(J!&#KJ'&*!

• 15+"#*-"0E*B'"*:$!.!&(&)6!=(#5'(>&'&JKJ)4,(54&!J(!&)6J)4!'55JIJ(J&!
&#&!(&!$G(4$J)4!G&G&!)5&6!J)_!J!IJ)_&6!($!&54&7G!,(54&!&54&7G!
,(54&!JII!#&'&JK&!5II!(&!&54&!&)6!!(J!(54&*!

6%12$%$3"*",03(0/(*(+$#.,-$!

!
"

#
#

$
%

&!'
(&"

%
)*

('+
,)

#
,**'+

,)-
$

*)





,B>D+B!,-=<B!
BAB;<!

,B>D+B!,-=<B!
>B,;<!

,B>D+B!,-=<B!
[?7;<!



,B>D+B!,-=<B!
>B,!?;+-?>!

,B>D+B!,-=<B!
>?;!,B>D*!

G,:4#$(>(1C.(+"*:$+(
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-&!,&#KJ'&!_&I&($)!&&!FJ4G#&!1!6$&!JI&&)(!5J'!&#KJ'&!J'!'5)!&!J)'IG6&6!J)!
(&!$6!65&$)!

!

!

FJ#(!$H!5II!:5&$)!'I5!&(&)6!$)&!$H!(&!#$KJ6&6!5(#5'(!(54&!J'!4JK&!J(!K5#J$G!
'55JIJ(J&*!=66J(J$)5II!&!5K&! ($! (54! (&!$I&!'I5!J(!@XOSDGLOBALSERVICE!J'!
JII!4&)&#5(&!H$II$J)4!'$6&!

• 'pwd'/service/${Name}Handler.java!! 9J)_54&!'$6&!($!(&!&54&7G,(54&!

• 'pwd'/service/${Name}CB.java!! ! &($6!($!'#&5(&!&'J5IJ&6!
5II5'_&54&!

• !eu/xtreemos/xati/API/${Name}.java! A=-+!J)(&#H5'&!H$#!'IJ&)(!#$4#5!
6&K&I$&#!'$)K&)J&)'&!

,&'$)6! J$#(5)(! J)H$#5(J$)! J'! (&! 6&K&I$&#! 5! ($! #$KJ6&! J! J)H$#5(J$)! $H! (&!
&($6!KJJJIJ(*!!

A=-+! 5''&! +)! $#6&#! H$#! A=-+! ($! 5''&! 5! HG)'(J$)! J)! (&! &#KJ'&! 5! &($6! 5! ($! &!
5))$(5(&6!J(!"@XOSDXATICALL!&&!FJ4G#&!1*!=H(&#!'$I&(J)4!(&!&#KJ'&!$G!5K&!HJ#(!($!
#G)!&#KJ'&!#$'&$#!J'!JII!4&)&#5(&!(&!5H$#&&)(J$)&6!HJI&!J'!JII!5II$!#J(J)4!
5II!(&!'$6&!J'!'5II!(&&!&#KJ'&*!

*^ 9J)_J)4!B(&#)5I!,&#KJ'&!($!(&!=B!

-&!=B!&#KJ'&!6&&)6!5I$!$)!&K&#5I!&(&#)5I!&#KJ'&!!J*&*!6J#&'($#!&#KJ'&!$#!#&$G#'&!
&I&'(J$)!&#KJ'&!#$KJ6&6!!"0**!-&!5''&!($!(&&!&#KJ'&!J!#$KJ6&6!(#$G4!#$!
&#KJ'&! J'! 6&'$GI&! (&! =B! '$6&! H#$! 5)! ="+! #$KJ6&6! ! 5! &'JHJ'! &#KJ'&*!
+)(&4#5(J$)!J(!&(&#)5I!&#KJ'&!JII!(5#(!5H(&#!$)(!*!

@XOSDGLOBALSERVICE 
public class Daemon extends Abstract2wayStage { 
 
 public Daemon(){ 
  // this constructor provides name to the 
thread 
  super(getShortName(Daemon.class.getName()));  
 } 
  
 public void init(){ 
  //TODO: provide initialisation for the 
service 
 } 
 
  
 @XOSDXATICALL 
 public ArrayList<CommunicationAddress> getDaemons(){ 
  return list; 
 } 
 
 public void handleEvent(Object event) throws 
Exception{} 
 public String getHandledEventType(){return "";} 
  
}     

G,:4#$(7(CF*%12$(0/(+,%12$(F0+(+$#.,-$(
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< !1-6,(!"#$$%&'(1112,-*",03(-0029,"(63"$#/*-$((
=B!="+! J! 5G($5(J'5II! 4&)&#5(&6! ! (&!A=-+! H#5&$#_! 6&K&I$&6! J)! (&! '$)(&(! $H!
"0*0*! A=-+! H#5&$#_! JII! #$KJ6&! 5)! &5! 5''&! ($! (&! GIJ'! 5#(! $H! (&! =B!
HG)'(J$)5IJ(!&#&!'G##&)(I!&!H$#&&&!G$#(J)4!A=-+!H$#![5K5!5)6!!5IJ'5(J$)*!=(!(&!
'G##&)(!(J&!J(!J!$)I!5K5JI5I&!H$#!(&!%5K5!="+!$&K&#!&!I5)!($!5K&!J(!5''&JI&!5I$!
H$#!!'$6&*!<&)&#5I!A=-+!5#'J(&'(G#&!J!6&J'(&6!$)!FJ4G#&!3!

!

FJ#(!J$#(5)(!H&5(G#&!$H!A=-+!J!(5(!J(!J!'55I&!$H!$&#5(J)4!J)!($!6J(J)'(!$6&*!+)!(&!
HJ#(!$6&!A=-+!J!'$$&6!$H!5![5K5!'IJ&)(!J6&!J'!J!'55I&!$H!#5J)4!A=-+!'5II!
($!)5(JK&!A?,:!H$#5(!&#&!$)!(&!$(&#!5)6!&!5K&!!5IJ'5(J$)!J'!6$!)$(!5K&!
'55JIJ(! ($! '#&5(&! [5K5! $%&'(! 5)6! (&#&H$#&! '$G)J'5(&! J(! A?,:! (#$G4! 5! A9!
H$#5((&6!&54&*!-J!6J(J)'(J$)!J!#&&)(&6!J)!(&!HJ4G#&!5$K&*!+)!(J!#$($(&!&!JII!
$)I!#$KJ6&![5K5!J)(&#H5'&!$&K&#!(&!5&!&'5)J!J!GJ(5I&!H$#!5)!$(&#!I5)4G54&*!

0* #J(J)4!A=-+!5IJ'5(J$)!

=! &! 5K&! &)(J$)&6! &H$#&! &#KJ'&! 6&I$&6! J)! A?,:! '5)! &5JI! 5))$(5(&! &($6! 5!
A=-+!&($6!J'!JII!4&)&#5(&!A=-+!'IJ&)(!'$6&!J'!J!(5)!'5II&6!!(&![5K5!'IJ&)(*!
=)!5IJ'5(J$)!(5(!5)(!($!'$G)J'5(&!J(!A?,:!$)I!5!($!'5II!5#$#J5(&!&($6!
5)6!5II!(&!#$'&J)4!J!6$)&!J)!(&!5'_4#$G)6!&&!FJ4G#&!2*!

A
=
-+.=

"+.[5K5!

[5K5!5IJ'5(J$)!!

."
*/

0'1&)
."*/)



#
$%
&
$%'
(


!5IJ'5(J$)!!

+
232456 

)7898):;726<)

."*)=>265?56)
14:<:6: )0).#A)

B898)
:;726<)

.#
A0.'(&)

=249562)

C&%D"E)
C!:FF83GE)6428<2B:;CH6:FF83GE)
) C>848FE)0?)CH>848FE)
) C>848FE)IF532=J7=G )CH>848FE)
CH&%D"E)

B8980.'(&)

&3<24?862))

G,:4#$(X(!1-6(*112,-*",03((1C.(,3"$#/*-$(
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!

:&K&I$&#!J!#$KJ6&6!(&!$I&!$%&'(!$6&I!J'!&)5I&!'$JI&!(J&!'&'_!$)!(&!'5II!
($!(&!A?,:*!+)!&'(J$)!1!&!#&&)(!5J)!A=-+!&($6!$HH&#&6!J(!(J!#$($(&*!

public class XATItest { 
 /** 
  * @param args 
  */ 
 public static void main(String[] args) { 
  ArrayList resourceList = 
(ArrayList)ResMng.getAllResources(); 
  System.out.println(resourceList);  
 } 
}  

G,:4#$(Y(CF*%12$,()+,3:(!1-6("0(-*22(1C.(!&';(
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> 63+"*22*",03(*37(-03/,:4#*",03(:4,7$((
-J! J! 5! 6&'#J(J$)! $H! $! ($! J)(5II! (&! =B! '$6&! 5)6! ($! 5K&! J(! #G)*! +)(5II5(J$)!
J)(#G'(J$)!H$#!K5#J$G!9J)G!6J(#JG(J$)!J4(!K5#!&&'J5II!H$#!(&!5(!$#!(&!
K5#J5I&! G(! 5&6! $)! (&&! J)(#G'(J$)! J(! $GI6! &! &5! ($! 565(! ($! $(&#! 6J(#JG(J$)*!
,(&!($!5K&!5!#G))J)4!=B!&)KJ#$)&)(!5#&!!

• $)HJ4G#&!(&!(&!&)KJ#$)&)(!

• +)(5II!=B!A?,:!%5K5!'$6&!&J(&#!H#$!(&!+;>+=!K)!$#!5!&'IJ&!#$%&'(!

• $JI&!!IJ#5#J&!G&6!J)!B&'G(J$)!5)54&#!,&#KJ'&*!

• +)(5II!<5)4IJ5!$)J($#J)4!H#5&$#_!G&6!!(&!>&$G#'&!5)54&#!&#KJ'&*!

• >G)!(&!=B!A?,:!65&$)!

^* ,(&!B)KJ#$)&)(!

• 9J)G!!

• [5K5!DJ#(G5I!5'J)&!K3!&&!=&)6J!![5K53!

• B'IJ&!K0*!

• 4''!K^!

• GK&#J$)!'IJ&)(!

• 566J(J$)5I!%5K5!IJ#5#J&!&&!=&)6J!!B(&#)5I!9J#5#J&!

^* +)(5IIJ)4!=B!H#$!K)!!

• #&5(&!5!H$I6&#!G)6&#!$G#!$&!6J#&'($#!(~/wp3.3!H$#!=B!($!&!'&'_&6!$G(*!
• <&(!=B!$G#'&!'$6&!H#$!(&!J)#J5!K)!&#K&#!

%svn checkout 
%svn+ssh://<user>@svn.gforge.inria.fr/svn/xtreemos/WP3.3/xOS/trunk 

• -J!#&GI(!J)($!(&!H$I6&#!xOS-Code!&J)4!'#&5(&6!J(!GH$I6&#!
-&!'&'_$G(!$GI6!'#&5(&!5(!I&5(!H$II$J)4!H$I6&#!J)!$G#!6J#&'($#!

• 1220-*",03.3:!.!=II$'5(J$)!5)54&#!5!&#KJ'&!

• D;1.3:!.!5)!J)(&#H5'&!&#KJ'&!($!5''&!:=!HG)'(J$)5IJ(!6&K&I$&6!!0*1!

• ;*$%03+!.!5!(&!&#KJ'&!J'!($#&!5II!(&!'G##&)(I!'$))&'(&6!A?,:!

• :05.3:!.![$!5)54&#!

• J$+.3:!.!>&$G#'&!5)54&#!

• J$+04#-$.03,"0#!.!5!$)J($#J)4!&#KJ'&!J'!'$II&'(!J)H$#5(J$)!H#$!45)4IJ5!
5)6!(#5)H$#!J(!($!<98B!'&5k3*!>&$G#'&!5)54&#!G&!(J!J)H$#5(J$)!($!
#$KJ6&!6)5J'!J)H$#5(J$)!5$G(!(&!#&$G#'&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

! -&!<98B! ,'&5! J! 5)! 5(#5'(!$6&IJ)4! H$#! <#J6! #&$G#'&! 5)6!5J)4! ($! '$)'#&(&!
'&5!(5(!'5)!&!G&6!J)!<#J6!+)H$#5(J$)!,&#KJ'&!
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• '4110#"!.!%5#!)&&6&6!($!'$JI&!(&!#$%&'(!

• [&?'!.!D?!"$IJ'!,&#KJ'&!.!$(I!5#(!$H!(&!0*1!HG)'(J$)5IJ(*!

• !.(\*--$++!.!(J!JII!&!&#4&6!J(!A9+,&#KJ'&!5)6!#$KJ6&!5#J)4!
HG)'(J$)5IJ(!($!6&'$6&!(&!A9*!

• !.(CF"#*-"0#!.!5!I$!I&K&I!A9!5#J)4!&#KJ'&!J'!J!'55I&!$H!(#5)H$#J)4!
[,:9!<98B!5)6!$(&#!A9!'&5!5&6!A9!HJI&!#$5I!$IJ'!I5)4G54&!***!

• !&'\'C;1!.!,(54&6!BK&)(!:#JK&)!=#'J(&'(G#&!.!'$#&!65&$)!H#5&$#_!J'!J!
'55I&!$H!6)5J'5II!I$56!5)!&#KJ'&*!+(!5I$!J)'IG6&!)&($#_!'$G)J'5(J$)!
I5&#*!

• !&'7!.!(5#(J)4!$H!(&!65&$)!.!'$)HJ4G#5(J$)!

• !&'7D0%%03!.!$&!A9!5#J)4!HG)'(J$)5IJ(!J'!JII!&!J)(&4#5(&6!($!$&!
$(&#!#$%&'(!

• !'$#.,-$?#0-$++0#!.!4&)&#5($#!$H!(&!=G($5(J'5II!4&)&#5(&6!'$6&!J)'IG6&!
'$)HJ4G#5(J$)!'I5!4&)&#5($#!!

+)!(&!,D;!5#&!5I$!$&!566J(J$)5I!#$%&'(!J'!5#&!#&GI(!$H!(&!'$6&!4&)&#5(J$)!#$'&!

• !1-6!.!+)(&#H5'&!H$#!'IJ&)(!J6&!5IJ'5(J$)*!

• !&'\'$#.,-$+!.!+)(&#H5'&!H$#!'$G)J'5(J$)!&#KJ'&..&#KJ'&!

• D03/,:(/,2$+!&&!5&)6J!!

^*0 +)(5IIJ)4!=B!5!B'IJ&!"#$%&'(!

• B)G#&!%5K5!'$JI&#!$H!K&#J$)!3!J!G&6o!J)6$"#&H&#&)'&[5K5$JI&#*!
,&&!&'(J$)!!^*3!H$#![5K5!K3!J)(5II5(J$)!

• B5'!$H!(&!$J)(!&)(J$)&6!&H$#&!'#&5(&!$)&![5K5!#$%&'(*!-$!J$#(!=B!$G#'&!
'$6&!J)($!)&!B'IJ&!#$%&'(!

o <$!($!)&!#$%&'(!J5#6!!

o &I&'(!,D;!#$%&'(!(&!G'IJ&!#&GJ#&6!H$#!&#H$#J)4!'&'_!$G(!6J#&'(I!
J)!B'IJ&!

o B)(&#!5H$#&&)(J$)&6!,D;!8>9!J)($!(&!#&$J($#!5(!

o ,&I&'(!#$%&'(!$G!5)(!($!?!

o FJ)J*!

o +)!(&!$#_5'&!$G!5K&!($!6&HJ)&!5!G&#!IJ#5#!A?,9+7,!J'!J)'IG6&!
5II!(&!%5#!#$KJ6&6!J)!(&!,G$#(!GH$I6&#*!!

^*^ +)(5II5(J$)!$H!.9J#5#J&!

-&! B&'G(J$)! 5)54&#! G&! $&! ! '$6&! H$#! I$! I&K&I! #$'&! 5)54&&)(! #$'&!
'#&5(J$)!$)J($#J)4!&('*!-$!G&!J(!$G!5K&!($!'$JI&!J(*!
    %cd ~/wp3.3/xOSCode/ExecMng/JNI 
    %gcc XExecMng.c -o XExecMng.so -shared -I $JAVA_HOME/include/  
         -I $JAVA_HOME/include/linux/ -o libXExecMng.so  
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^*1 +)(5II5(J$)!$H!<5)4IJ5!$)J($#J)4!F#5&$#_!

<5)4IJ5k^! J! 5! '5I5I&! 6J(#JG(&6! $)J($#J)4! (&! H$#! J4.&#H$#5)'&! '$G(J)4!
(&!G'!5!'IG(&#!5)6!<#J6*!+(!J!5&6!$)!5!J&#5#'J'5I!6&J4)!(5#4&(&6!5(!H&6&#5(J$)!
$H!'IG(&#*!+(!I&K&#54&!J6&I!G&6!(&')$I$4J&!G'!5!A9!H$#!65(5!#&#&&)(5(J$)!A:>!
H$#!'$5'(!$#(5I&!65(5!(#5)$#(!5)6!>>:($$I!H$#!65(5!($#54&!5)6!KJG5IJ5(J$)*!+(!G&!
'5#&HGII!&)4J)&&#&6!65(5!(#G'(G#&!5)6!5I4$#J(! ($!5'J&K&!K&#! I$!&#.)$6&!$K&#&56!
5)6!J4!'$)'G##&)'*!&!G&!<5)4IJ5!5!(&!5J!H$#!#&$G#'&!$)J($#J)4*!!

+)(5IIJ)4!<5)4IJ5!J!&I&&)(5#*!+)!$&!9J)G!6J(#JG(J$)!$G!'5)!JI!HJ)6!(&!<5)4IJ5!
5'_54&!J)!$G#!5'_54&!5)54&#!$H!'$J'&!=,-!,)5(J'****! +H!)$(!$G!'5)!6$)I$56!
(&! $G#'&! 'G##&)(I! ganglia-3.0.5.tar.gz! H#$!
(($G#'&H$#4&*)&(#$%&'($HJI&*4#$GJ6^0/t5'_54&J601/! $#! H$II$!
(&!6$)I$56!IJ)_!$)!((*45)4IJ5*J)H$*!+)!(&!'5&!$H!5'_54&!J)(5II!(&#&!J!)$(J)4!
($!6$!G(!'IJ'_!?*!

!+)(5II5(J$)!H#$!$G#'&!5$G)(!($!
% ./configure 
% make 
% make install 

!

+(! J! )$(! )&'&5#! ($! J)(5II! gmetad! $)I! gmond! ! <5)4IJ5! $)J($#J)4! 65&$)! H$#!
>&$G#'&5)54&#!($!$#_*!?)'&!(&#&!J!5!gmond J)5#!J)!(&!/usr/sbin!6J#&'($#!(&!gmond!
J!(5#(&6!!(J)4!
% ./gmond 

!+)(5II5(J$)!'5)!&!(&(&6!!(J)4!
% telnet localhost 8649 

+H! (&! J)(5II5(J$)!5! G''&HGI! 5)6! 4$)6! J! #G))J)4! $G! $GI6! &&! 5)!A9!J(! (&!
6&'#J(J$)!$H!(&!$)J($#&6!5'J)&*!F$#!$#&!6&(5JI&6!J)(#G'(J$)!&&!=&)6J!<5)4IJ5.!
+)(5II5(J$)!<GJ6&*!!

^*3 +)(5II5(J$)!$H![5K5!K3!

[5K5! 3! J! G&6! J)(&56! $H! [5K5! 1*!&! #&'$&)6!GJ)4!,8;! [5K5! ($! &! G&6! ($! #G)!=B!
$6GI&*!

5)G5I!J)(5II5(J$)!<&(!(&![:!H#$!((%5K5*G)*'$%5K5&6$)I$56J)6&*%!jdk-
6u2-linux-i586.bin!5)6!&&'G(&!J(*!$!#&GI(J)4!H$I6&#!($!/usr/lib/jvm*!,&(!IJ)_!($!)&!
%5K5!%5K5!%5K5'!

%cd /us r/bin/ 
%ln -s /usr/lib/jvm/jdk1.6.0_02/bin/java java 
%ln -s /usr/lib/jvm/jdk1.6.0_02/bin/javac javac 
%ln -s /usr/lib/jvm/jdk1.6.0_02/bin/javah javah 
Enter bash.bashrc and export path to new jdk: 
%cd /etc 
%export JAVA_HOME=/usr/lib/jvm/jdk1.6.0_02 

^*2 >G))J)4!A?,!65&$)!.!'$)HJ4G#5(J$)!

&)!#G))J)4!(&!=B!A?,:!&#K&#!5!'$)HJ4G#5(J$)!HJI&!($!J)J(J5IJ&!65&$)!K5#J5I&!'5)!
&!#$KJ6&6!
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• rootaddress!J'!J!'$#J&6!$H!+"!566#&$#(*!

• services!J!IJ(!$H!(#J)4!J'!&)5I&!G&#!($!'$$&!J'!(54&!65&$)!
5#'J(&'(G#&!JII!I$56!5(!(5#(.G*!

8&#! '5)! )$(! '5)4&! +"! ! &'5G&! J(! J! $G)6&6! ($! (&! I$'5I!5'J)&!&#&!
65&$)! J(! &#KJ'&! J! (5#(&6! &5)JI&! ! #$&#(! '5)! &! 5)! 5#J(#5#!
K5IG&*! ! #$&#(! J! 5&6! J)($!! 'I5! &#&! &#K&#! J!
(5#(&6!$)!#$KJ6&6!$#(!K5IG&*!

+H!G&#!6$&!)$(!#$KJ6&!'$)HJ4G#5(J$)!HJI&!5!6&H5GI(!HJI&!J!'#&5(&6!J)!daemons!$&!6J#&'($#*!
D5IG&!$H!6&H5GI(!K5#J5I&!J'!JII!&!#J((&)!J)!)&I!'#&5(&6!HJI&!5#&!&(!5G($5(J'5II*!
9J(J)4!$H!5G($5(J'5II!'#&5(&6!XOSDConfig.conf!J!$)!J)!FJ4G#&!!
!!

!

!
+H! G&#! 5)(! ($! #G)! %G(! $&! $H! (&&! (54&! &&! $GI6! #&$K&! IJ)&! J'! '$)(5J)!
&#KJ'&!&!6$&!)$(!5)(!($!#G)!)G&#J)4!$#6&#!$H!&#KJ'&!J!)$(!#&(#J'(&6!G(!$GI6!&!
I&!(5)!T!#$&#(*!!

^* $!($!#G)!A?,!65&$)!
,'#J(! H$#! #G))J)4! A?,! :5&$)! J! I$'5(&6! J)! ! Support/runscript! H$I6&#*! B&'G(&! (&!
H$II$J)4!IJ)&!J)!5!5!&II!
!
$ xosd_run.sh 

!
:5&$)!J!)$!#G))J)4*!+)!Support/runscript!)&!HJI&!5#&!'#&5(&6!!

• support_bin_dirs!! IJ(!$H!#$$(!J)5#J&!$H!5II!#$%&'(!

• support_jars!!! IJ(!$H!%5#!H#$!,G$#(!#$%&'(!

• XOSdConfig.conf!! '$)HJ4G#5(J$)!HJI&!&&!:0*0*0!6&IJK&#5I&!H$#!6&'#J(J$)!
6$'G&)(5(J$)!$H!'$)HJ4G#5(J$)!'I5&!5#&!J)!
Support/Documentation/configGenerator.txt!

-&&! HJI&! 5#&! G&6! ! xosd_run! '#J(! ($! #G)! %5K5! 'I5! A?,6! J(! XOSdConfig.conf!
'$)HJ4G#5(J$)! HJI&! JH! $&(J)4! 4$&!#$)4! G&#! '5)! '5(! (&&! HJI&! ($! &&! JH! 5II! 5(! 5#&!

#Properties File for the client application 
#Thu Nov 15 11:14:32 CET 2007 

rootaddress.host=/84.88.50.104 
services.8=eu.xtreemos.service.test.service.TestHandler 
services.7=eu.xtreemos.xosd.execMng.service.ExecMngHandler 

services.6=eu.xtreemos.xosd.jobDirectory.service.JobDirectoryHandler 
services.5=eu.xtreemos.xosd.jobmng.service.JobMngHandler 

rootaddress.port=60000 
services.3=eu.xtreemos.xosd.resourcemonitor.service.ResourceMonitorHandl
er 

services.2=eu.xtreemos.xosd.xmlextractor.service.XMLExtractorHandler 
services.1=eu.xtreemos.xosd.resmng.service.ResMngHandler 

services.size=10 
services.0=eu.xtreemos.xosd.daemon.DaemonGlobal 
xosdRootDir=/home/martag/workspace-xos 
 

G,:4#$(](1C.(!&';(-03/,:4#*",03(/,2$(
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'$##&'(*! +(! J! J$#(5)(! (5(! 6&K&I$&#! 5! 6J#&'($#! (#G'(G#&! $H! #$%&'(! IJ_&! $)! =B!
#&$J($#*!!
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7 )+$#(:4,7$(

1* A'$5)6!5)6!A=-+!&($6!

-5I&!!5)6!-5I&!!5_&!5!#J&H!6&'#J(J$)!$H!'$5)6!5)6!A=-+!&($6!G$#(&6!J)!
(&!'G##&)(!#$($(&*!!!

-*52$(/(!-0%%*37+(+4110#"$7((

A'$5)6! :&'#J(J$)!

Xsub -f jobdefinition.jsdl +)!(&!'G##&)(!#$($(&!&!#$KJ6&!5!'$5)6!xsub!
H$#! %$! GJJ$)*! +(! #&'&JK&! 5! [,:9! HJI&! )5&! 5!
5#5&(&#*!-&!xsub!'$5)6!'#&5(&!5)6!#G)!(&!%$*!
+(!5J(!G)(JI!(&!%$!J6!J!#&(G#)&6!5)6!#J)(!J(*!

Xps –j jobID 

Xps –a 

.,$! (&! J)H$! H$#! (&! %$! J(! J6! %$+:!

.,$!(&!J)H$!H$#!5II!(&!GJ((&6!%$!

Xwait jobID +(!5J(!H$#!(&!HJ)5IJ5(J$)!$H!5!&'JHJ'!%$!&'JHJ&6!!
%$+:!

Xkill event jobID ,&)6! (&! &'JHJ&6! &K&)(! 'G##&)(I! 8;+A! J4)5I! ($!
(&!%$+:!

xrs –a 

xrs -f jsdl_file 

.,$! 5II! (&! #&$G#'&! 5K5JI5I&!
!
.,$! (&! IJ(! $H! #&$G#'&! (5(! HJ(! J)($! (&! [,:9!
#&GJ#&&)(!

xrs  
–cpu architectureName  
–numcpu cpuCountInterval  
–ghz cpuSpeedIntervalGHz  
–os osName  
-ram RAMSizeIntervalGB 

.!,$!(&!IJ(!$H!#&$G#'&!(5(!HJ(!(&!G&#!&#&&6!
J)!(&!'$5)6!IJ)&*!=(!I&5(!$)&!$H!(&!'G!)G'G!
4!$!$#!#5!5#5&(&#!5!($!&!#$KJ6&6*!-&!K5IG&!
$H!'G$G)(+)(&#K5I!'G,&&6+)(&#K5I!5)6!
>=,J&+)(&#K5I!'5)!&!&J(&#!5!J)4I&!K5IG&!&*4*!*1!
$#!5)!J)(&#K5I!&*4*!*1.0*!F$#!&5I&!
#!.'G!3!.$!9J)G!.#5!.0!!
&I&'(!5II!#&$G#'&!J(!3!5#'J(&'(G#&!9J)G!
$&#5(J)4!(&!5)6!J(!J'5I!&$#!&(&&)!!
5)6!0!<7!

xmonctr -node address -m .!,$!(&!IJ(!$H!5((#JG(&!(5(!5#&!&J)4!$)J($#&6!5(!
(&!)$6&*!-&!566#&!5!(&!H$#!$H!+"$#(*!-&!$#(!
'5)!&!$(5J)&6!GJ)4!(&!xrs -a!'$5)6*!!

xmonctr -node address –i .!,$!(&!6&(5JI!$)!(&!)$6&!!IJ(J)4!(&!K5IG&!$H!
(&!$)J($#&6!#&$G#'&!5((#JG(&*!!-&!566#&!5!(&!
H$#!$H!+"$#(!
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-*52$(0(!1-6(%$"807+(+4110#"$7(

'-01$( !1-6(-*22( ;$+-#,1",03(

[$!
,GJJ$)!

createJob(String jsdlFilePath, 
boolean run) #&5(&! 5! %$! 5&6! $)! 5! %$!

6&HJ)J(J$)! %6IFJI&"5(!
5#5&(&#*!+H!#G)!J!(#G&!(&!%$!
J! '#&5(&6! 5)6! GJ((&6! H$#!
&&'G(J$)*! ?(&#J&! J(! J! $)I!
'#&5(&6*!

runJob(String jobId) 
,(5#(!(&!&&'G(J$)!$H!(&!%$+6!

[$!$)(#$I! jobControl(String jobID, int 
operation) ?)I! =;B9! $&#5(J$)! J!

JI&&)(&6!

[$!BK&)(! sendEvent(String jobId, int event) 
,&)6! (&! &'JHJ&6! &K&)(! $)I!
8;+A!J4)5I!($!(&!%$+:!

[$!
$)J($#J)4!

getJobIDs() 
>&(G#)!(&!IJ(!$H!%$+:!$H!%$!
&J(J)4!J)!(&!(&!

getJobInfo(String jobID) 
>&(G#)! (&! 5((#JG(&! 5$'J5(&6!
J(!(&!%$+:!

>&$G#'&!
5)54&&)(!

getResources(String jsdlQuery) 
>&(G#)!(&!#&$G#'&!(5(!5('!
(&!#$KJ6&6!#&$G#'&!G&#*!

>&$G#'&!
$)J($#J)4!

getResInfo(CommunicationAddress 
nodeAddress) >&(G#)! (&! J)H$#5(J$)! $)! (&!

)$6&=66#&*!-&!#&(G#)&6!K5IG&!
'$)J(!$H!(&!#&$G#'&!5((#JG(&!
'G##&)(I! &I&'(&6! 5)6! (&J#!
K5IG&*!

getResMetrics(CommunicationAddress 
nodeAddress) >&(#J&K&! 5! IJ(! $H! (&! )$6&!

5((#JG(&!(5(!5#&!'G##&)(I!&J)4!
$)J($#&6*!

1* [$!,GJJ$)!

• ,(5#(!(&!=B: 

%cd ~/Support/runscript/ 
%./xosd_run.sh  
%./xconsole.sh 

• -J!#&GI(!J)($!(&!H$II$J)4!$G(G(!(&!A'$)$I&!'$J)4!G!
XTreemOS Console 
Version 1.0 
$ 

• ?)'&!(5#(&6!(&!A'$)$I&!$G!JII!4&(!5!#$(!&#&!'$5)6!'5)!&!&&'G(&6*!
;$!$G!'5)!GJ(!5!%$!H$#!&&'G(J$)!GJ)4!G!'$5)6!&&!FJ4G#&!!H$#!5!
[,:9!&5I&!!
%xsub -f tests/kmines.jsdl 
Job submitted succesfully: 53c92b29-9a58-4620-b7ab-2dc6d363de35 
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• -&!$G(G(!'$)HJ#!5!%$!5!&&)!GJ((&6!G''&HGII*!!

• +)!$#6&#!($!6JI5!(&!#$'&!&J)4!J)!(&!(&!JG&!!'$5)6!$)!(&!
A'$)$I&!xps –a!($!$!5II!(&!#$'&&*!

• ?G(G(!J!
 

$xps -a 
JOB ID      -  COMMAND -      JOB STATE   * RESOURCE ADDR:PORT  
           + PID    - USER TIME - SYS TIME - PROC STATE  
 
53c92b29-9a58-4620-b7ab-2dc6d363de35 -/usr/games/kmines -           Done  
95f6ad50-b918-4b71-8795-18ab78efe67a -office -LocalSubmited * 84.88.50.104:60000  
          +   9164 - 00:01.29 - 00:00.13 -          S  
          +   9149 - 00:00.00 - 00:00.00 -          S 
 

1*0 >&$G#'&!5)54&&)(!

+)!(&!5&!'$)$I&!$G!'5)!(&!!
$ xrs –a 
  Address = [:///192.168.0.178:60000] 
  Address = [:///192.168.0.219:60000]  

-&! $G(G(! $! ($! #&$G#'&*! -$! 4&(! (&! 6&(5JI! $)! (&! #&$G#'&!&! HJ#(! '&'_!J'!
5((#JG(&!5#&!&J)4!5(!$)&!$H!(&!#&$G#'&*!
$ xmonctr -node 192.168.0.178:6000 –m 
    operatingSystemName 
    processorArchitecture 
    CPUCount 
    RAMSize 

&!(&)!G&#!(&!6&(5JI!$)!&5'!$H!(&!)$6&*!
$ xmonctr -node 192.168.0.178:60000 -i 
[hostIP={Address = [:///192.168.0.178:60000]}, hostUniqueID={localhost}, 
operatingSystemName={Linux}, processorArchitecture={x86}, CPUCount={1.0}, 
RAMSize={2.146435072E9}] 
 
$ xmonctr -node 192.168.0.219:60000 -i 

<?xml version="1.0" encoding="UTF-8"?> 
    <JobDefinition xmlns="http://schemas.ggf.org/jsdl/2005/10/jsdl"> 
        <JobDescription> 
            <JobIdentification> 
                <Description>Execution of Kmines KDE game</Description> 
                <JobProject>BSC_Test</JobProject> 
            </JobIdentification> 
            <Application> 
                <POSIXApplication 
xmlns:ns1="http://schemas.ggf.org/jsdl/2005/06/jsdlposix"> 
                    <Executable>/usr/games/kmines</Executable> 
                    <Output>out_kmines.txt</Output> 
                    <Error>err_kmines.txt</Error> 
                </POSIXApplication> 
            </Application> 
        </JobDescription> 
    </JobDefinition> 
</JobDefinition> 
 

G,:4#$(^(CF*%12$(0/(:';((/,2$=(G,2$(kmines.jsdl(8*+("0(5$(+*.$7(437$#(
~/workspace/xOS/tests/ 
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[hostIP={Address = [:///192.168.0.219:60000]}, hostUniqueID={localhost}, 
operatingSystemName={Linux}, processorArchitecture={x86}, CPUCount={1.0}, 
RAMSize={7.43440384E8}] 

+H!&!$GI6! IJ_&! ($!&I&'(! (&! #&$G#'&!J(!J'5I!>=!&(&&)!!<!5)6!^!<!&!
J)K$_&!
$ xrs –ram 1-4 
  Address = [:///192.168.0.178:60000] 

!
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X D03-24+,03+(*37(/4"4#$(E0#9(
+)! (J! 6&IJK&#5I&! &! 5K&! #&&)(&6! (&! HJ#(! #$($(&! H$#! (&! =IJ'5(J$)! B&'G(J$)!
5)54&&)(!=B!&#KJ'&!%$!5)6!#&$G#'&*!+)!(J!K&#!J)J(J5I!#$($(&!&!G$#(!(&!
&&'G(J$)!$H!$(!&G&)(J5I!5)6!5#5II&I!5(&#I5K&!%$!G(!5I5!#&(#J'(&6!($!5!J)4I&!
#&$G#'&!5I($G4!J(!'5)!&!5!'IG(&#*!&!'5)!5I$!&)6!&K&)(!($!5!%$!'G##&)(I!5II!9J)G!
J4)5I*!=)6!HJ)5II!J(!J!5I$!$JI&!($!#&G&(!J)H$#5(J$)!$)!(&!(5(G!$H!5!%$!5)6!$H!5!
#&$G#'&*!

+(!J!J$#(5)(!($!_&&!J)!J)6!(5(!(&!'G##&)(!#$($(&!5!)$(!&&)!J)(&4#5(&6!J(!(&!#&(!
$H!#$($(&!5)6!(G!#G)!J)!5!(5)65I$)&!5*!+)(&4#5(J$)!J(!$(&#!&#KJ'&!G'!5!D?!
DJ#(G5I!?#45)J5(J$)!5)54&#!5)6!=:,!=IJ'5(J$)!:J#&'($#!,&#KJ'&!JII!&!&#H$#&6!
J)!(&!)&(!3!$)(*!

+)! 566J(J$)! J)! (&! )&(! 3!$)(!&! I5)! ($!$#_! $)! (&! H$II$J)4! JG&! $#(J)4! $H! (&!
A=-+!J)(&#H5'&!($!!J)'IG6J)4!(&!G$#(&6!'$5)6!J)!5!(5)65I$)&!!)$(![5K5!!K&#J$)!
(5#(! 6&K&I$J)4! K&#! 5J'! #&&#K5(J$)! 5)6! ,9=!&'5)J! J#$KJ)4! (&! &5)(J'! ($!
&)6!&K&)(!5)6!(5#(!6&HJ)J)4!(&!$)J($#J)4!5)6!)&4$(J5(J$)!5#'J(&'(G#&!!

!
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Y ),52,0:#*18B(
k!5((!&I!,B:=!=)!=#'J(&'(G#&!H$#!J4I!$)'G##&)(!,&#K&#!=IJ'5(J$)!

8>9!((*&&'*5#K5#6*&6G6#$%&65!

k![,:9!&'JHJ'5(J$)*!((*44H*$#46$'G&)(<F:*13*6H!

k0!88+:!*!((&)*J_J&6J5*$#4J_J88+:!

k^!<5)4IJ5*!((45)4IJ5*$G#'&H$#4&*)&(!

k1!-*<$$65I&!,*[5!*5J&#!-*J&I5))!"*I&J%&#!<*K$)!95&_J_!*!9&&!=*&#_!
*>5%J'! [*,5IH*! ,=<=! =! ,JI&! ="+! H$#! <#J6! =IJ'5(J$)*! J4.9&K&I! =IJ'5(J$)!
"#$4#5J)4!$)!(&!<#J6*!((J_J*''(*IG*&6G545!

k3!<98B!'&5*!8""1,__:24$+-8$%*=/0#:$=-3*/=,3/3=,"_!!
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"##$%&'(!)!*$+,-./$!01%12$3$%4!5,%+,6$!

A>&$G#'&$)$I&! J! 5)! G(JIJ(! (5(! &)5I&! (&! 5''&! ($! (&! HG)'(J$)5IJ(! $H! (&!>&$G#'&!
5)54&#!&#KJ'&!5)6!$(&#!#&I&K5)(!&#KJ'&!G'!5!(&!>&$G#'&!$)J($#!&#KJ'&*!-&!G(JIJ(!
$HH&#! 5! '$5)6! IJ)&! J)(&#H5'&! J)! &J(&#! 5)! J)(&#5'(JK&! $6&! $#! (#$G4! '$5)6! IJ)&!
5#5&(&#*!8J)4! (J!G(JIJ(!&!'5)!5)G5II! (&(! 5)!)&!HG)'(J$)5IJ(!&! J)(#$6G'&! H$#!
#&$G#'&!5)54&&)(! 5)6!$)J($#J)4*!&! J)'IG6&! J(! 6&'#J(J$)! 5! 5&)6J! &'5G&! J(! J!
J)'IG6&6!J)!(&!'$6&!#$($(&*!!!!

4*%$(
xrc!!A>&$G#'&$)$I&!5!G(JIJ(!H$#!5)54J)4!(&!#&$G#'&!H#$!(&!'$)$I&*!

'B301+,+(
xrc [OPTION]... 

&1",03+(
-I!!! ! ! ! >G)!J)!5)!J)(&#5'(JK&!$6&*!

-l!!! ! ! ! 9J(!5II!5K5JI5I&!)$6&!566#&&*!

-s JSDL_FILENAME 9J(!)$6&!&I&'(&6!!5!#&$G#'&!G&#*!8&!(&!HJI&!J(!)5&!5)6$#!5(!
[,:9F+9B;=B!5!5)!J)G(!H$#!(&!#&$G#'&!G&#*!-&!HJI&!5!($!'$)(5J)!5)!A9!H$II$J)4!
5![,:9!'&5*!

CF*%12$+(

63"$#*-",.$(%07$(
+)(&#5'(JK&!$6&! $H!A>&$G#'&$)$I&! '$)J(! $H! 5! &(! $H!&)G! (5(! I&(! (&! G&#! H$#! 5!
#&$G#'&!G&#!5)6!(&(!J(!IJK&!J(!(&!'G##&)(I!5K5JI5I&!'$G(5(J$)!)$6&*!-&!H$II$J)4!
&)G!5#&!5K5JI5I&!

• 5J)!&)G!
o G&#!&6J(J)4!

 ,(#J)4!'$)(5)(!&I&'(J$)!

 ;G&#J'5I!#5)4&!&I&'(J$)!

 8&#!$G)6!&I&'(J$)!

 9$&#!$G)6!&I&'(J$)!

 >5)4&!&I&'(J$)!

 B5'(!K5IG&!&I&'(J$)!

o =((#JG(&!&I&'(J$)!H$#!$#6&#J)4!(&!#&GI(!

o =((#JG(&!&J4(!&I&'(J$)!H$#!'$#J)4!(&!G&#!J(!

.*,3(%$34(
-&!5J)!&)G!5!(&!H$II$J)4!$(J$)!
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 k  edit current query 
 n  create new query 
 a  list all nodes 
 s  list selected nodes (using current query) 
 o  list ordered selected nodes (using current query) 
 w  list selected nodes (using current query) ordered by hit scores 
 m  print this menu 
 q  quit 

B)(&#J)4! (&! I&((&#!)&(! ($!5)!$(J$)!&)(&#!5! G&)G!$#!&#H$#! (&! &I&'(&6!$(J$)*!-&!
$(J$)!J)!(J!&)G!5#&!5!H$II$!

• B6J(!'G##&)(!G&#!!&)(&#!5!&)G!H$#!5)54J)4!(&!'G##&)(!#&$G#'&!G&#*!

• #&5(&!)&!G&#!!'I&5#!(&!'G##&)(!#&$G#'&!G&#!5)6!&)(&#!5!&)G!H$#!5)54J)4!
(&!G&#*!

• 9J(!5II!)$6&!!'5II!(&!>&$G#'&!5)54&#!($!$(5J)!5II!(&!5K5JI5I&!)$6&!5)6!IJ(!
(&J#!566#&&*!,($#&!(&!#&GI(!5!(&!'G##&)(!IJ(!$H!)$6&*!

• 9J(!&I&'(&6!)$6&!!G&!(&!'G##&)(!G&#!($!'5II!(&!>&$G#'&!5)54&#!&#KJ'&!($!
$(5J)!(&!IJ(!$H!)$6&!&I&'(&6!!(&!G&#*!,($#&!(&!#&GI(!5!(&!'G##&)(!IJ(!$H!
)$6&*!

• 9J(!$#6&#&6!&I&'(&6!)$6&!!G&!(&!'G##&)(!G&#!($!'5II!(&!>&$G#'&!5)54&#!
&#KJ'&!($!$(5J)!(&!IJ(!$H!)$6&!&I&'(&6!!(&!G&#!5)6!$#6&#&6!!5((#JG(&!5!
6&HJ)&6!!(&!'G##&)(!$#6&#J)4*!:JI5!(&!IJ(!5)6!($#&!(&!#&GI(!5!(&!'G##&)(!
IJ(!$H!)$6&*!

• 9J(!&I&'(&6!)$6&!$#6&#&6!!J(!'$#&!.!G&!(&!'G##&)(!G&#!($!'5II!(&!>&$G#'&!
5)54&#!&#KJ'&!($!$(5J)!(&!IJ(!$H!)$6&!&I&'(&6!!(&!G&#*!-&!#&GI(!5#&!
$#6&#&6!!(&!J(!'$#&!J)!(&!6&'&)6J)4!$#6&#*!:JI5!(&!IJ(!5)6!($#&!(&!
#&GI(!5!(&!'G##&)(!IJ(!$H!)$6&*!

• "#J)(!(J!&)G!!#J)(!545J)!(&!$(J$)!$H!(&!&)G*!

• GJ(!!&J(!(&!A>&$G#'&$)$I&*!

`4$#B($7,",3:(
-&!&)G!H$#!&6J(J)4!(&!#&$G#'&!G&#!&)5I&!5)!J)(&#5'(JK&!5!($!566!(&!G&#!&)(#J&*!
-&!G&#! J! (#G'(G#&6! 5!5)!A9! (5(! H$II$!5! [,:9!'&5!5)6! (&!&)G! #&HI&'(! (&!
'&5!(#G'(G#&*!-&!G(#G'(G#&!#&I&K5)(!($!(&!)$6&!&I&'(J$)!J!(&!>&$G#'&!(#G'(G#&!
J(!&)(#J&!(5(!#&#&&)(!&J(&#!(#J)4!(&!$#![,:9x!>5)4&D5IG&-&!(#G'(G#&*!-&!&)G!
&)5I&! &)(&#J)4! (&!G&#J&! H$#! (&! #&$G#'&! 5((#JG(&! 'G##&)(I! G$#(&6!! (&!>&$G#'&!
5)54&#!&#KJ'&*!!

&)!&!&)(&#!(&!&)G!&!4&(!(&!H$II$J)4!$(J$)!
 p  print the current query 
 o  select OS 
 i  select CPU instruction set 
 c  select CPU clock speed 
 n  select the number of CPUs 
 r  select the RAM size 
 m  print this menu 
 x  exit this menu 

B)(&#J)4!(&!I&((&#!)&(! ($!5)!$(J$)!&)(&#!5!G&)G!$#!&#H$#!(&!&I&'(&6!$(J$)*! !-&!
$(J$)!J)!(J!&)G!5#&!5!H$II$!

• "#J)(!(&!'G##&)(!G&#!!6JI5!(&!A9!(#G'(G#&!'G##&)(I!&)(&#&6!!(&!G&#*!!
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• ,&I&'(!?,!!&)(&#!(&!(#J)4!'$)(5)(!&I&'(J$)!&)G!H$#!&I&'(J)4!(&!$&#5(J)4!
(&!)5&!#&GJ#&6!!(&!#&$G#'&!G&#*!!

• ,&I&'(!"8!J)(#G'(J$)!&(!!&)(&#!(&!(#J)4!'$)(5)(!&I&'(J$)!&)G!H$#!&I&'(J)4!(&!
J)(#G'(J$)!&(!#&GJ#&6!!(&!#&$G#'&!G&#*!!

• ,&I&'(!"8!'I$'_!&&6!!&)(&#!(&!)G&#J'5I!#5)4&!&I&'(J$)!&)G!&#&!(&!G&#!
'5)!&I&'(!5''&(5I&!K5IG&!H$#!(&!"8x!'I$'_!&&6*!-&!K5IG&!&)(&#&6!5#&!J)!<*!

• ,&I&'(!(&!)G&#!$H!"8!!&)(&#!(&!)G&#J'5I!#5)4&!&I&'(J$)!&)G!&#&!(&!G&#!
'5)!&I&'(!5''&(5I&!K5IG&!H$#!(&!)G&#!$H!J'5I!"8!$#!(&!5K5JI5I&!'$#&*!!

• ,&I&'(!(&!>=!J&!!&)(&#!(&!)G&#J'5I!#5)4&!&I&'(J$)!&)G!&#&!(&!G&#!'5)!
&I&'(!5''&(5I&!K5IG&!H$#!(&!J'5I!&$#!J&*!-&!K5IG&!&)(&#&6!5#&!J)!*!

• "#J)(!(J!&)G!!#J)(!545J)!(&!$(J$)!$H!(&!&)G*!

• BJ(!(J!&)G!!#&(G#)!($!(&!#&KJ$G!&)G*!

• =((#JG(&!&I&'(J$)!H$#!$#6&#J)4!(&!#&GI(!
-J!&)G! I&(! (&! G&#! &)(&#! (&! &G&)'&! $H! #&$G#'&! 5((#JG(&! J'! (&! )$6&! JII! &!
$#(&6!*!-&!HJ#(!5((#JG(&! J)! (&!&G&)'&!JII!6&HJ)&! (&!#J5#!$#6&#J)4!$H! (&!#&GI(*!
-&!)$6&!(5(!5K&!&G5I!K5IG&!$H!(&!HJ#(!5((#JG(&!5#&!(&)!$#(&6!!(&!&'$)6!5((#JG(&!J)!
(&!&G&)'&!&('*!+)!(J!&)G!(&!G&#!'5)!5I$!&I&'(!(&!6J#&'(J$)!$H!(&!$#6&#J)4!5'&)6J)4!
$#!6&'&)6J)4*!

-&!&)G!5!(&!H$II$J)4!$(J$)!
 p  print the current attribute sequence 
 z  restart the ordering attribute sequence 
 o  append attribute: OS name, ascending 
 O  append attribute: OS name, descending 
 i  append attribute: CPU instruction set, ascending 
 I  append attribute: CPU instruction set, descending 
 c  append attribute: CPU clock speed, ascending 
 C  append attribute: CPU clock speed, descending 
 n  append attribute: number of CPUs, ascending 
 N  append attribute: number of CPUs, descending 
 r  append attribute: RAM size, ascending 
 R  append attribute: RAM size, ascending 
 m  print this menu 
 x  proceed 

B)(&#J)4! (&! I&((&#!)&(! ($!5)!$(J$)!&)(&#!5! G&)G!$#!&#H$#! (&! &I&'(&6!$(J$)*!-&!
&I&'(J$)!I&((&#!5#&!'5&.&)J(JK&*!-&!$(J$)!J)!(J!&)G!5#&!5!H$II$!

• "#J)(!(&!'G##&)(!5((#JG(&!&G&)'&!!6JI5!J)!(&!'$)$I&!(&!&G&)'&!$H!5((#JG(&!
&)(&#&6!!(&!G&#!$!H5#*!

• >&(5#(!(&!$#6&#J)4!5((#JG(&!&G&)'&!!'I&5#!(&!&G&)'&!$H!5((#JG(&!&)(&#&6!!
(&!G&#!$!H5#!I&((J)4!(&!G&#!($!&)(&#!5!)&!&G&)'&*!

• =&)6!5((#JG(&!y5((#JG(&!)5&z!5'&)6J)4!!(&!)&(!5((#JG(&!J)!(&!&G&)'&!JII!
&!(&!$)&!6&)$(&6!!(&!5((#JG(&!)5&!5)6!(&!$#6&#J)4!JII!&!5'&)6J)4!&*4*!/!
!!****!

• =&)6!5((#JG(&!y5((#JG(&!)5&z!6&'&)6J)4!!(&!)&(!5((#JG(&!J)!(&!&G&)'&!
JII!&!(&!$)&!6&)$(&6!!(&!5((#JG(&!)5&!5)6!(&!$#6&#J)4!JII!&!6&'&)6J)4!
&*4*!^!^!^/!****!

• "#J)(!(J!&)G!!#J)(!545J)!(&!$(J$)!$H!(&!&)G*!

• "#$'&&6!!'$)HJ#!(&!'G##&)(!&G&)'&!5)6!#$'&&6!J(!(&!$#_HI$*!
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1""#,54"$(E$,:8"(+$2$-",03(/0#(+-0#,3:("8$(A4$#B(8,"+(
-&! &)G! H$#! &I&'(J)4! (&! 5((#JG(&! &J4(! I&(! (&! G&#! ($! &I&'(! (&! J$#(5)'&! $H! (&!
#&$G#'&!5((#JG(&!5! (&! (5_&!5#(! J)! (&! #&$G#'&!G&#*!B5'!5((#JG(&x!&J4(! J!5!K5IG&!
H#$! (&! J)(&#K5I! k/**! &#&! 5! J4&#! K5IG&! &5)! 5! J4&#! J$#(5)'&*! -&! G! $H! 5II!
5((#JG(&{!&J4(!5!($!&G5I!*/*!

-&!&)G!#&&)(!G!J(!(&!H$II$J)4!$(J$)!
 p  print the current attribute weights 
 z  reset to uniform weights 
 o  set weight for OS name 
 i  set weight for CPU instruction set 
 c  set weight for CPU clock speed 
 n  set weight for number of CPUs 
 r  set weight for RAM size 
 x  proceed with selected weights 
 u  proceed without selected weights (uniform weights) 

B)(&#J)4! (&! I&((&#!)&(! ($!5)!$(J$)!&)(&#!5! G&)G!$#!&#H$#! (&! &I&'(&6!$(J$)*!-&!
$(J$)!J)!(J!&)G!5#&!5!H$II$!

• "#J)(!(&!'G##&)(!5((#JG(&!&J4(!!6JI5!J)!(&!'$)$I&!(&!'G##&)(I!&)(&#&6!
5((#JG(&!&J4(*!

• >&&(!($!G)JH$#!&J4(!!&(!5II!5((#JG(&{!&J4(!($!J6&)(J'5I!K5IG&*!

• ,&(!&J4(!H$#!y5((#JG(&!)5&z!.!5J4)!5!&J4(!H$#!(&!5((#JG(&!J(!5((#JG(&!)5&*!

• "#$'&&6!J(!&I&'(&6!&J4(!!'$)HJ#!(&!&J4(!5)6!G&!(&!J)!(&!#$'&&6J)4!
J(!(&!$#_HI$*!

• "#$'&&6!J($G(!&I&'(&6!&J4(!!#$'&&6!J(!(&!$#_HI$!G(!J($G(!(&!
&J4(!'G##&)(I!5J4)&6!($!(&!5((#JG(&*!-J!&HH&'(JK&I!$#_!5!JH!(&!5((#JG(&!
(5(!(5_&!5#(!J)!(&!#&$G#'&!G&#!5#&!&(!($!5)!&G5I!)$).&#$!&J4(!JI&!(&!
5((#JG(&!)$(!J)!(&!G&#!5K&!&#$!&J4(*!

)+*:$($F*%12$(
-&!H$II$J)4!&5I&!$!5!$JI&!G54&!$H!A>&$G#'&$)$I&*!&!HJ#(!(5#(!(&!G(JIJ(!
J)!(&!J)(&#5'(JK&!$6&*!&!(5#(!!IJ(J)4!5II!5K5JI5I&!)$6&*!
 k  edit current query 
 n  create new query 
 a  list all nodes 
 s  list selected nodes (using current query) 
 o  list ordered selected nodes (using current query) 
 w  list selected nodes (using current query) ordered by hit scores 
 m  print this menu 
 q  quit 
 
# a 
Getting resources 
Found the following resources: 
 - Address = [:///192.168.0.178:60000] 
 - Address = [:///192.168.0.190:60000] 

-&! '5II! #&GI(&6! J)! 5! IJ(! '$)(5J)J)4! ($!)$6&! $)&!J(! !<7!>=!5)6! 5! J)4I&! 0!<!
"8!5)6!5)$(&#!$)&!5)!$I6!'$G(&#!J(!13!7!>=!5)6!//!!"8!'I$'_*!&!
#$'&&6!J(!'#&5(J)4!5!G&#!(5(!JII!HJI(&#!$G(!(&!I$&#!'$G(&#*!
 k  edit current query 
 n  create new query 
 a  list all nodes 
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 s  list selected nodes (using current query) 
 o  list ordered selected nodes (using current query) 
 w  list selected nodes (using current query) ordered by hit scores 
 m  print this menu 
 q  quit 
 
# n 

-J!G(!G!J)!5!&)G!&#&!&!'5)!&I&'(!(&!5((#JG(&!($!&!G&6!J)!(&!G&#*!
Edit query menu: 
 p  print the current query 
 o  select OS 
 i  select CPU instruction set 
 c  select CPU clock speed 
 n  select the number of CPUs 
 r  select the RAM size 
 m  print this menu 
 x  exit this menu 

&!$GI6!IJ_&!(&!&I&'(&6!)$6&!($!G&!5)!3!"8!5#'J(&'(G#&*!
# i 
CPU Instruction Set selection 
 0  sparc 
 1  powerpc 
 2  x86 
 3  x86_32 
 4  x86_64 
 5  parisc 
 6  mips 
 7  ia64 
 8  arm 
 9  other 
Please type the number next to the selected architecture: 2 
 
Edit query menu: 
 p  print the current query 
 o  select OS 
 i  select CPU instruction set 
 c  select CPU clock speed 
 n  select the number of CPUs 
 r  select the RAM size 
 m  print this menu 
 x  exit this menu 

 

&!5)(!(&!&I&'(&6!)$6&!($!5K&!(&!"8!'I$'_!J4&#!(5)!!<!5)6!I$&#!$#!&G5I!($!1!
<*!
# c 
Menu for Range_Type of the CPU speed [GHz] 
 u  upper bound 
 l  lower bound 
 r  range 
 e  exact value 
 m  print the menu 
 x  exit menu 
 
# r 
Range entry 
Lower bound: 1 
Exclusive lower bound: [y/n] y 
Upper bound: 5 
Exclusive upper bound: [y/n] n 

 

-&!&'IGJK&!$G)6!$6JHJ&#!&(!&(&#! (&!$G)65#!K5IG&!$GI6!&!J(J)!5''&(5I&!
K5IG&!&'IGJK&!$G)6!B!$#!)$(!&'IGJK&!$G)6!3*!
Menu for Range_Type of the CPU speed [GHz] 
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 u  upper bound 
 l  lower bound 
 r  range 
 e  exact value 
 m  print the menu 
 x  exit menu 

;&(!&!$GI6!IJ_&!($!&(!(&!'$)6J(J$)!H$#!(&!&$#!J&!#&$G#'&!5((#JG(&*!
# x 
Left current menu. 
Edit query menu: 
 p  print the current query 
 o  select OS 
 i  select CPU instruction set 
 c  select CPU clock speed 
 n  select the number of CPUs 
 r  select the RAM size 
 m  print this menu 
 x  exit this menu 
 
# r 
Menu for Range_Type of the RAM size [GB] 
 u  upper bound 
 l  lower bound 
 r  range 
 e  exact value 
 m  print the menu 
 x  exit menu 

 

&!)&&6!(&!'$G(&#!($!5K&!5(!I&5(!1!7!$H!J'5I!&$#*!
# l 
Range entry 
Lower bound: 0.5 
Exclusive lower bound: [y/n] n 
Menu for Range_Type of the RAM size [GB] 
 u  upper bound 
 l  lower bound 
 r  range 
 e  exact value 
 m  print the menu 
 x  exit menu 
 
# x 
Left current menu. 
Edit query menu: 
 p  print the current query 
 o  select OS 
 i  select CPU instruction set 
 c  select CPU clock speed 
 n  select the number of CPUs 
 r  select the RAM size 
 m  print this menu 
 x  exit this menu 

 

&!6JI5!(&!A9!(5(!H$#!(&!G&#!&!5K&!GJI(*!
# p 
Printing the current query: 
 
 
Done printing the current query. 
 
Edit query menu: 
 p  print the current query 
 o  select OS 
 i  select CPU instruction set 
 c  select CPU clock speed 
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 n  select the number of 
CPUs

 
 r  select the RAM size 
 m  print this menu 
 x  exit this menu 

 
# x 
Left current menu. 
 k  edit current query 
 n  create new query 
 a  list all nodes 
 s  list selected nodes (using current query) 
 o  list ordered selected nodes (using current query) 
 w  list selected nodes (using current query) ordered by hit scores 
 m  print this menu 
 q  quit 

 

FJ)5II!&!IJ(!(&!)$6&!&I&'(&6!!$G#!#&$G#'&!G&#*!
# s 
Getting selected resources 
Found the following resources: 
 - Address = [:///192.168.0.178:60000] 

 

-$!GJ(!(&!#$4#5!&!&)(&#!A*!
 
 k  edit current query 
 n  create new query 
 a  list all nodes 

<?xml version="1.0" encoding="UTF-8"?> 
<JobDefinition xmlns="http://www.example.org/" 
  xmlns:jsdl="http://schemas.ggf.org/jsdl/2005/11/jsdl" 
  xmlns:jsdl-posix="http://schemas.ggf.org/jsdl/2005/11/jsdl-posix" 
  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"> 
<JobDescription> 
 <JobIdentification> 
  <JobName>Interactive Test Job</JobName> 
 </JobIdentification> 
 <Application> 
  <POSIXApplication> 
   <Executable>/usr/temp/test</Executable> 
  </POSIXApplication> 
 </Application> 
 <Resources> 
  <IndividualPhysicalMemory> 
   <Range> 
    <LowerBound>5.36870912E8</LowerBound> 
   </Range> 
  </IndividualPhysicalMemory> 
  <IndividualCPUSpeed> 
   <Range> 
    <LowerBound 
exclusiveBound="true">1.073741824E9</LowerBound> 
    <UpperBound>5.36870912E9</UpperBound> 
   </Range> 
  </IndividualCPUSpeed> 
  <CPUArchitecture> 
   <CPUArchitectureName> 
    x86 
   </CPUArchitectureName> 
  </CPUArchitecture> 
 </Resources> 
</JobDescription> 
</JobDefinition> 

!
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 s  list selected nodes (using current query) 
 o  list ordered selected nodes (using current query) 
 w  list selected nodes (using current query) ordered by hit scores 
 m  print this menu 
 q  quit 
 
# q 
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"##$%&'(!)!7(4$.%16!8'9.1.'$+!

9J(!$H!(&!IJ#5#J&!G&6!J)!(&!=B!

!"#$%&'()*(+&,-.-/!)00 8&6!($!#&(#J&K&!5#5&(&#!)5&!$H!&($6!J)!
A,&#KJ'&"#$'&$#!

1/(2&,-3-3-/!)0 0 6&#&'5(&6!-&!:[&!'$II&'(J$)!$H!5'_54&!$HH&#!5!
)G&#!$H!&(&)J$)!($!(&!(5)65#6![B"!5'_54&!IJ#5#!
H$#!&#&J$)!&K5IG5(J$)!

45665*$&+577#*7&!2#&,-,-/!)0 9$44J)4!H5'JIJ(!="+!
/8*#9&:-:-/!)0 [8)J(!(&(J)4!H#5&$#_!
;#;!+1#<#=-/!)0 9J#5#!H$#!DJK5I6J!G$#(!
6#*!&45)(&,-,-%-/!)0 +;=!'$#&!'$G)J'5(J$)!IJ#5#!
$+>:/&!2#&,-:-.-/!)0 ,JI&!9$44J)4!H5'JIJ(!
;(+54#9?&,- -/!)0 D&I$'J(!IJ#5#!H$#!'$6&!4&)&#5(J$)!A,&#KJ'&"#$'&$#!
45665*$&+577#*7&,-,-/!)0 9$44J)4!'$#&!H5'JIJ(!
+57:/&,-%-,:-/!)0 =5'&!I$44J)4!H5'JIJ(!
45665*$&+577#*7&!1!29()$&
,-,-/!)0

=5'&!'$$)!I$44J)4!#$KJ6&!(J).#5&#!9$4!
JI&&)(5(J$)!H$#!I$4^%!

;$8#9(&>#*1=87$&3-:=-/!)0 !6&#&'5(&6!D,GJ(&!J!5!#$%&'(!(5(!5J!5(!HJ)6J)4!5)6!
#&$#(J)4!#$I&!J)!$G#![5K5!'$6&!!

156:/&,-A-,-/!)0 A9!5#J)4!H#5&$#_!
=42)5;&/1',A&,.B-/!)0 -&!7$G)'!5(I&!#($!="+!H$#![5K5!!
955+$-/!)0 $$)!($$I!'I5&!G&6!J)!=B!A,&#KJ'&"#$'&$#!
/!;!C482&3-,3'-/!)0 "5#J)4!($$I!!
$8*"!46+-/!)0 A=9!G$#(!D?",!
;(+54#9?&1(2&,- -/!)0 D&I$'J(!IJ#5#!6&&)6&)'J&!
=!6=55-/!)0 75$$!.!:-!JI&&)(5(J$)!
5*4)24-/!)0 8&6!!75$$!="+!!
$+>:/&+57:/,%&,-:-.-/!)0 9$44J)4!H5'JIJ(!
/(2&%-.-3-/!)0 [5K5!B#&J$)!"5#&#!
6#*!&>#+9()&$$+&,-,-.-/!)0 ,,9!HJI(&#!H$#!,,9!G$#(!J)!+;=!'$G)J'5(J$)!

IJ#5#!!

!
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111$37,F(5(D#03('$#.,-$(
#$):5&$)! J! 5! &#KJ'&! (5(! #$KJ6&! HG)'(J$)5IJ(! ($! '&6GI&! (&! &&'G(J$)! $H! 5)! G&#!
'$6&*!:&&)6J)4!$)!(&!(&!$H!(&!&)(#!(&!'$6&!J!&&'G(&6!5(!5!6&HJ)&6!(J&!$#!#&&5(&6!J)!
$&!#&6&HJ)&6!J)(&#K5I*!-&!&)(#J&!'5)!5I$!&!(544&6!5_J)4!J(!&5!($!6J(J)4GJ!5)6!
4#$G! 6JHH&#&)(! &)(#J&*! ! &! 4JK&! 5)! $K&#KJ&! $H! (&! 5#'J(&'(G#&! 5)6! (&! '$$)&)(!
HJ)JJ)4!J(!$&!'$6&!&5I&!$!(&!#$):5&$)!&#KJ'&!'5)!&!G&6*!

C3"#,$+(
-&!G&#!6&HJ)&!(&!&&'G(J$)!'$6&!!&(&)6J)4!$)&!$H!(&!5J'!'I5&!$)!J)!(&!FJ4G#&!!
*!-&!5J'!5)6!$(!#JJ(JK&!'I5!J!(&!#$):5&$)B)(#!'I5*!-&!#$):5&$)B)(#!
6&HJ)&!(&!(J&!$H!&&'G(J$)!&#&!(&!'I5!J(&IH!J!&&'G(&6!$)I!$)'&*!!
!

!

G,:4#$((/()*+,-(-2*++$+(/0#(-#03(7*$%03(

-&!G&#!'#&5(&!5)!&(&)6&6!'I5!$H!#$):5&$)B)(#!5)6!$K&##J6&!&&'G(&!&($6*!=)!
&5I&!$H!5)!&(&)6&6!'I5!5)6!J(!G54&!

!
!

+H!(&!'$6&!)&&6!($!&!&&'G(&6!#&&5(&6I!(&!#$):5&$)B)(#>&'G##!'I5!J!G&6!J'!
6&HJ)&! (&! J)(&#K5I! J)! JIIJ&'$)6! $H! &&'G(J$)! 5)6! (&! (5#(J)4! 5)6! &)6J)4! (J&! $H!
&&'G(J$)*!+H!(&!&)6J)4!(J&!J!)$(!6&HJ)&6!J(!J!&&'(&6!(5(!(&!&)(#!6$&!)$(!5K&!5!(J&!
IJJ(*!=)!&5I&!$H!G54&!

class MyCronEntry extends CronDaemonEntry { 
 public MyCronEntry(GregorianCalendar at) { 
  super(at); 
  //todo: add your initialization code here 
 } 
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!
!

=)! &5I&! $H! 5)! &)(#! (5(! (5#(! J(J)! )&(! 1! J)G(&! 5)6! &)6! 5H(&#! 5)! $G#! 5)6! J!
&&'G(&6!&K&#!!&'$)6!!

!

&)! (&! ($(5I! (J&H#5&! J! )$(! _)$)! &(! (&! &)6! (J&! ($! )GII*! -&! #$):5&$)! J!
J)H$#&6! ($!)&K&#! #&$K&! (&!&)(#!! J(&IH!5)6!5J(! H$#! (&!G&#! ($!5)G5II! #&$K&! (&!
&)(#!
cron.addEntry(new MyRecurrCronEntry(startAt, null, 2000)); 
 

7$(! (&! $H! &)(#J&! 6&'#J&6! $! H5#! '5)! &! &&)! 5! 5)$)$G! &)(#J&*! -&! '5)! )$(! &!
6J(J)4GJ&6! 5)6! (&#&H$#&! '5)! )$(! &! J6&)(JHJ&6! 5)6! 5'(&6! G$)*! +)! $#6&#! ($! #$KJ6&!
566J(J$)5I! J)H$#5(J$)! #$):5&$)B)(#-544&6! 'I5! G(! &! G&6*! -&! 'I5! #$KJ6&!
(544J)4! HG)'(J$)5IJ(! H#$! 5J'! 88+:! ($! G&#! 6&HJ)&6! '$I&! (54*! -&!
#$):5&$)B)(#-544&6>&'G##!#$KJ6&!(&!5J!H$#!#&'G##J)4!(544&6!&)(#J&*!

-&!(544J)4!J!#$KJ6&6!!(&!#$):5&$)-54!'I5*!-&!(54!'5)!5I$!5K&!$)&!$#!$#&!
$%&'(!5$'J5(&6!J(!J(*!?)&!'5)!G&!(54!5!5!6&'#J(J$)!$H!5)!5'(JKJ(!JI&!(&!K5IG&!$H!
(&!(54!6&'#J&!6JHH&#&)(!5((#JG(&!$H!(&!5'(JKJ(*!F$#!&5I&!5)!&)(#J&!'5)!&!(544&6!
5!(&(!J(!K5IG&!6&'#JJ)4!(&!(54&!$H!(&!(&(J)4!4JKJ)4!(&!G&#!'$I&(&!'$)(#$I!$K&#!
(&!&&'G(J$)!#$'&*!!

B)(#J&!'5)!&!J6&)(JHJ&6!!

• 88+:!

• JI&!(54!)$!K5IG&!

• 5!&(!$H!(54!5)6!(&J#!6&&)6&)(!K5IG&*!
!

+)!(&!I5(!'5&!(&!&)(#!J!5!5('!JH!(&!4JK&)!&)(#J&!5)6!(&J#!K5IG&!5#&!#$&#!G&(!$H!
&)(#J&!(54!(&#&!J!)$!G'!(54!$#!K5IG&!(5(!J!#&&)(!J)!(&!G&#!G(!)$(!J)!(&!&)(#*!

GregorianCalendar startAt = new GregorianCalendar(); //set to now 
startAt.add(GregorianCalendar.MINUTE, 5); 
GregorianCalendar endAt = (GregorianCalendar)startAt.clone(); 
endAt.add(GregorianCalendar.HOUR, 1); 
cron.addEntry(new MyRecurrCronEntry(startAt, endAt, 2000)); 
 

class MyRecurrCronEntry extends CronDaemonEntryRecurr { 
 public MyCronEntry(GregorianCalendar startAt, GregorianCalendar finishAt, 
int interval) { 
  super(startAt, finishAt, interval); 
  //todo: add your initialization code here 
 } 
 ... 
}                                         
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=)!&5I&!$H!5J'!88+:!(544J)4!
!

!

!
=)!&5I&!$H!$#&!'$I&!(544J)4!
!

!

=)!&5I&!$H!(54!&5#'!
!

!

D#03(1#-8,"$-"4#$(
-&!#$):5&$)!&#KJ'&!J!6&J4)&6!($!5)6I&!5!5)!JGI(5)&$G!#&G&(!H$#!&&'G(J$)!
5!$JI&*!-&!&)(#J&!5#&!566&6!($!(&!$#(&6!G&G&!H#$!(&!&)(#J&!(5(!JII!&!&&'G(&6!
$$)&#!J)!(&!H#$)(!5)6!(&!$)&!&&'G(&6!I5(&#!J)!(&!5'_!$H!(&!G&G&*!-&!HJ#(!&)(#!$H!(&!
G&G&!6&(&#J)&!(&!(J&!$H!&&'G(J$)*!-&!#$):5&$)!$I6!5!&'J5I!(#&56!J'!5J(!
J)! G&)J$)! G)(JI! (&! HJ#(! &)(#! J! '&6GI&6*! =H(&#! (J! 4JK&)! J)(&#K5I! (&! 5J(-#&56!
)$(JHJ&! (&!#$):5&$)! (5(! J(!)&&6! ($!#$'&! J(! HJ#(! &)(#*!-&!#$):5&$)!'#&5(&!5!
&'J5I!&&'G(J$)!(#&56!5)6!&&'G(&!(&!&)(#J&!'$6&!J)J6&!(J!(#&56!'$)(&(*!=!$$)!5!
(&! &&'G(J$)! (#&56! J! '#&5(&6! 5)6! (&! HJ#(! &)(#! J! #&$K&6! H#$! (&! G&G&! (&! 5J(J)4!
(#&56! J! )$(JHJ&6! $H! )&! G&)J$)! (J&! 6&HJ)&6! ! (&! )&! ($! &)(#! J)! (&! G&G&*! -&!
#$'&!J!$)!J)!(&!FJ4G#&!!*!
!

class MyTaggedEntry extends CronDaemonEntryTagged { 
 ... 
} 
 
MyTaggedEntry myTagged = new MyTaggedEntry(...); 
myTagged.getTags().generateUUID(); 
CronDaemonEntryUUID uuid = myTagged.getTags().getUUID(); 
//TODO: store the uuid for later use     
 

myTagged.getTags().addSimpleTag("testing process"); 
GregorianCalendar startTime = new GregorianCalendar(); 
myTagged.getTags().addTag("Process A", startTime) 
 
mySecondTagged.getTags().addSimpleTag("testing process"); 
int numThreads = 100; 
mySecondTagged.getTags().addTag("Process B", numThreads); 
 
myThirdTagged.getTags().addSimpleTag("testing process"); 
numThreads = 50; 
myThirdTagged.getTags().addTag("Process B", numThreads); 
 

ArrayList<CronDaemonEntry> group =  
cron.gorupByTags("testing process"); 
//return all three entries 
 
ArrayList<CronDaemonEntry> group = cron.gorupByTags("Process B"); 
//return only second and third 
 
ArrayList<CronDaemonEntry> group = cron.groupByTags("Process B", 50); 
//returns only the third one 
 


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!

!

/= G,:4#$((0(D#03(*#-8,"$-"4#$(

8&#!&)(#J&!'5)!&!J)&#(&6!J)($!(&!G&G&!5(!5)!4JK&)!(J&!(&#&H$#&!5)!&)(#!(5(!J!566&6!
#J4(!J)!(&!&4J))J)4!$H!(&!G&G&!G(!J)(&##G(!(&!5J(J)4!(#&56!5)6!H$#'&!)&!G&)J$)!
(J&!#&'5I'GI5(J$)*!-&!6&'#J&6!#$'&!J!$)!$)!FJ4G#&!!0*!
!

!

G,:4#$((<(63+$#",03+(,3("8$(-#03(A4$4$(

7&J6&! 566J)4! &)(#J&! ($! (&! G&G&! (&! #$):5&$)! 5I$! #$KJ6&! (&! H$II$J)4!
HG)'(J$)5IJ(!

• 5G&#&G&!

• #&$K&!5II!&)(#J&!

• #&$K&!(544&6!&)(#J&!
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• 4#$G!(544&6!&)(#J&!
-&! I5(! ($!H&5(G#&!&)5I&! (&!G&#! ($!'$)(#$I! (&!&)(#J&! (5(!6&&)6! ($!5!'&#(5J)!#$'&*!
F$#!&5I&!(&!G&#!'5)!#&$K&!5)!&)(#!6&HJ)&6!!J(!88+:*!<#$GJ)4!$H!(544&6!&)(#J&!
&)5I&!(&!G&#!($!5'(!$)!5!4#$G!$H!&)(#J&!5!$)!J)!FJ4G#&!!^*!F$#!&5I&!$)&!'5)!4#$G!
5II!&)(#J&!J(!5!&'JHJ'!(54!$#!(54!K5IG&!5)6!(&)!'$##&'(!(&!#&'G##&)'&!J)(&#K5I!$#!566!)&!
(54!$#!JI!#&$K&!(&!4#$G!$H!&)(#J&!H#$!(&!#$):5&$)*!!
!
!

!

G,:4#$((>(B#041,3:($3"#,$+(

-&!4#$GJ)4!$H!(544&6!&)(#J&!J!G&HGI!&&'J5II!J)!'5&!$H!&)(#J&!(5(!&I$)4!($!5!'&#(5J)!
#$'&!J)!(&!(&*!,G$&!G&#x!%$!J!'$$&6!$H!(#&&!G(5_!(5_!=!(5_!7!5)6!*!
B5'!$H!(&!(5_!#&GJ#&!#&'G##&)(!&&'G(J$)!$H!$&!'$6&!6G#J)4!(&!(5_x!#$'&J)4!(J&!
G'!5!$)J($#J)4!J(!#$4#&!45(&#J)4!(5(J(J'5I!65(5!&('*!&)!(&!(5_!(&#J)5(&!(&!
#$):5&$)!G(!#&$K&!6&&)6&)(!&)(#J&!5)6!$JI!'5)4&!(&!&)(#J&!H#$!(&!$(&#!
(5_!&#&!(&!6&'#J&6!HG)'(J$)5IJ(!'$&!($!G&*!!

!

!


