
                                                                                  
!
!
!
!

!
!
!
!

"#$%&'(!)$*!+,-./00123!
!

!"#$$%&'(
!

+)(&4#5(&6!"#$%&'(!
78+9:+;<!=;:!">?@?-+;<!=!9+;8A.7=,B:!?"B>=-+;<!,C,-B@!-?!,8""?>-!D+>-8=9!

?><=;+E=-+?;,!F?>!;BA-!<B;B>=-+?;!<>+:,!
! ! ! ! !
!

)$*+,-(./("0$(1#20+"$2"3#$(/.#(1445+21"+.-($6$23"+.-(%1-1,$%$-"(+-(
!"#$$%&'(
)78789(

!
:G&!65(&!$H!6&IJK&#5LI&M!!

='(G5I!NGLOJNNJ$)!65(&M!PG)&!1(QR!S//2!
!
!

Start date of project- .une 1st 2006 
 

Type- Deliverable  
WP number-3A3 

Task number (optional)-3A3A2 
 

Eame of responsible- Toni Cortes 
Editor H editorIs address- .ulita Corbalan 

Jarcelona Supercomputing Center 
!

!
!
!

D&#NJ$)!T*/U!95N(!&6J(&6!LV!-$)J!W$#(&NU!PG)&!1(QR!S//2!
!
!

:#.;$2"(2.</3-=$=(>?("0$(@3#.4$1-(A.%%+**+.-(B+"0+-("0$('+6"0(C#1%$B.#D(:#.,#1%%$(!

)+**$%+-1"+.-(E$F$5((

:G( "GLIJ'! !!

::( >&N(#J'(&6!($!$(Q&#!X#$4#5OO&!X5#(J'JX5)(N!YJ)'IG6J)4!(Q&!W$OOJNNJ$)!,&#KJ'&NZ!
! !

H@( >&N(#J'(&6!($!5!4#$GX!NX&'JHJ&6!LV!(Q&!'$)N$#(JGO!YJ)'IG6J)4!(Q&!W$OOJNNJ$)!,&#KJ'&NZ!
! !

A&( W$)HJ6&)(J5IR!$)IV!H$#!O&OL&#N!$H!(Q&!'$)N$#(JGO!YJ)'IG6J)4!(Q&!W$OOJNNJ$)!,&#KJ'&NZ!!
! !

!



+,-./00123! ! ! !

A(#&&O?,!.!+)(&4#5(&6!"#$%&'(! ! SUT[!

I$?B.#=(E+*"M!!
!
!
!
!
H$F+*+.-(0+*".#?J(!
!

K$#*+.-( )1"$( L3"0.#*( M-*"+"3"+.-( '$2"+.-*(L//$2"$=(N(A.%%$-"*(

T*/! /2U/\UT/! PGIJ(5!W$#L5I])! 7,W! FJ#N(!6#5H(*!!

S*/! /2U/\US2! <#&4$#!"JX5)! A9=7! >&N$G#'&!
6&N'#JX(J$)U%>&N@5#'QJ)4!

0*/! /2U/1U/0! -$)J!W$#(^N! ! 7,W! +)(#$6G'(J$)UB_&'*!,GOO5#V!

\*/! /2U/1U0T! PGIJ(5!W$#L5I5)! 7,W! >&KJ&`N!J)'IG6&6!

1*/! /2U/3U/1! -$)J!W$#(^N! ! 7,W! FJ)5I!'Q&'aJ)4!

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



+,-./00123! ! ! !

A(#&&O?,!.!+)(&4#5(&6!"#$%&'(! ! 0UT[!

@6$23"+F$(*3%%1#?(
+)! :0*0*T! (Q&! IJN(! $H! N&#KJ'&N! H$#! (Q&! =XXIJ'5(J$)! B_&'G(J$)!@5)54&O&)(! Y=B@Z! NVN(&O! J)! A(#&&O?,!`&#&!
X#&N&)(&6*!+)!(Q5(!IJN(!O5)V!X&#.%$L!5)6!X&#.#&N$G#'&!N&#KJ'&N!`&#&!X#&N&)(&6*!+(!JN!)$`!(Q&!(JO&!($!N&&!Q$`!5II!
(Q&N&!N&#KJ'&N!'5)!L&!JOXI&O&)(&6!`J(Q$G(!5!NJ4)JHJ'5)(!$K&#Q&56!5N!H5#!5N!#&N$G#'&!'$)NGOX(J$)!JN!'$)'&#)&6*!
+)! (QJN! 6&IJK&#5LI&R! `&! X#&N&)(! (Q&! 5#'QJ(&'(G#&! $H! (Q&! =B@! N&#KJ'&N! 5N! (Q&V! `JII! 5XX&5#! J)! (Q&! A(#&&O?,!
$X&#5(J)4!NVN(&O*!
!-Q&!=B@!N$H(`5#&!`JII!L&!6JKJ6&6!J)($!'IJ&)(!5)6!NVN(&O!'$OX$)&)(N*!
!-Q&!'IJ&)(!NJ6&!$H!(Q&!=B@!JN!J)!'Q5#4&!$H!X#$KJ6J)4!(Q&!'$OO5)6N!(Q5(!(Q&!GN&#!`JII!GN&!($!&_&'G(&!5XXIJ'5(J$)N!
5N! `&II! 5N! (Q&! '5II! ($! A(#&&O?,! ($! &_&'G(&! 5)6! O5)54&! %$LNR! 5)6! ($! O5)54&! #&N$G#'&N*! -QJN! '$OX$)&)(! JN!
6JKJ6&6!J)!(Q#&&!I5V&#NM!'IJ&)(!="+R!75NJ'!FG)'(J$)5IJ(V!5)6!W$OOG)J'5(J$)!I5V&#*!
!-Q&!NVN(&O!NJ6&!(5a&N!'5#&!$H!JOXI&O&)(J)4!5II!HG)'(J$)5IJ(V!$HH&#&6!($!(Q&!'IJ&)(!NJ6&*!-Q&!A?,:!65&O$)!`JII!
L&!J)!'Q5#4&!$H!(QJN!(5Na*!-QJN!65&O$)!JN!6JKJ6&6!J)($!(Q#&&!(Q#&56N*!-Q&!AP$L@)4!JN!5!(Q#&56!$H!(Q&!A?,:!(Q5(!
#&'&JK&N!5)6!X#$'&NN&N!5II! (Q&!#&bG&N(N!H$#! (Q&! %W$)(#$II&#R! %@$)J($#R! %,'Q&6GI&#R! %WQ&'aX$J)(&#R! %@J4#5($#R!5)6!
%BK&)(*! -Q&! A>&N@)4! (Q#&56! Q5)6I&N! 5II! (Q&! #&bG&N(N! '$)'&#)J)4! #&N$G#'&N*! +(! &_X$#(N! (Q&! #=II$'5($#R! (Q&!
;&4$(J5($#R!(Q&!%>&N@5('QJ)4!5)6!(Q&!#@$)J($#!J)(&#H5'&N*!-Q&!AB_&'@)4!(Q#&56!JOXI&O&)(N!(Q&!HG)'(J$)5IJ(V!
$H! (Q$N&! N&#KJ'&N! J)K$IK&6! J)! (Q&! &_&'G(J$)! $H! (Q&! %$L! Y5II! $#! X5#(! $H! (Q&! HG)'(J$)5IJ(VZM! %B_&'@)4R! %BK&)(R!
%@$)J($#R!5)6!%WQ&'aX$J)(&#*!-Q&!AB_&'@)4!O5)54&N!(Q&!%$LN!Y$#!G)J(N!$H!%$LNZ!#G))J)4!J)!(Q&!)$6&*!
!=IN$!J)!(Q&!NVN(&O!NJ6&R!LG(!`J(Q!4I$L5I!KJ&`!YA?,:!Q5N!5!I$'5I!#&N$G#'&U%$L!KJ&`Z!`&!Q5K&!(Q&!P$L!:J#&'($#V!
(Q5(!`JII!a&&X! (#5'a!$H!5II! (Q&! %$LN! J)!5!D?*!-Q&!P$L!:J#&'($#V!`JII!L&! JOXI&O&)(&6!GNJ)4!5!:J#&'($#V!N&#KJ'&!
$HH&#&6!LV!c"0*S!5)6!(Q&!5#'QJ(&'(G#&!`JII!L&!6&HJ)&6!J)!(Q5(!`$#a!X5'5a54&*!
!FJ)5IIVR! `&! X#&N&)(! Q$`! (Q&! =B@! '$OX$)&)(N! J)(&#5'(! `J(Q! $(Q&#! '$OX$)&)(N! NG'Q! 5N! D?@! $#! ;$6&!
@5)54&O&)(*!
!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



+,-./00123! ! ! !

A(#&&O?,!.!+)(&4#5(&6!"#$%&'(! ! \UT[!

Table of contents 

@!@AGOMK@('GPPLHQ(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(7!

MROH&)GAOM&R(8888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(S!

EM'O(&C('@HKMA@'(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(S!

&K@HKM@T(&C(OU@(L@P(LHAUMO@AOGH@(8888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(V!

AEM@RO('M)@(LHAUMO@AOGH@(888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(W!

'Q'O@P('M)@(LHAUMO@AOGH@J(!OH@@P&'()L@P&R(X!&')Y(88888888888888888888888888888888888888888888888888888888(Z[!
!\&]PR^(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(ZZ!

!H@'PR^(8888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(ZZ!

!@!@APR^(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Z9!

\&])MH@AO&HQ(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Z9!

\H@'PLOAUMR^(8888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Z9!

MRO@HLAOM&R(]@OT@@R(L@P('G]<A&P:&R@RO'J(@!LP:E@'(888888888888888888888888888888888888888888(Z7!

MRO@^HLOM&R(&C(OU@(L@P(TMOU(&OU@H(!OH@@P&'(A&P:&R@RO'(888888888888888888888888888888888888888(Z_!
KMHOGLE(&H^LRM`LOM&R(PLRL^@P@RO(888888888888888888888888888888888888888888888888888888888888888888888888888(Z_!

R&)@(PLRL^@P@RO(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Za!

E&ALE(H@'&GHA@(PLRL^@P@RO(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Za!

MRO@HLAOM&R( ]@OT@@R( L@P( LR)( &OU@H( !OH@@P&'( A&P:&R@RO'J( 'MP:E@( \&](

'G]PM''M&R(G'@(AL'@(8888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Za!

:@R)MR^(LHAUMO@AOGHLE(M''G@'(888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Zb!
CLGEO(O&E@HLRA@(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Zb!

\&])MH@AO&HQ(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Zb!

\H@'PLOAUMR^(88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Zb!

:G]EM'UN'G]'AHM]@(8888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Zb!

H@C@H@RA@'(8888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888(Zb!
!

!

!

!



+,-./00123! ! ! !

A(#&&O?,!.!+)(&4#5(&6!"#$%&'(! ! 1UT[!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



+,-./00123! ! ! !

A(#&&O?,!.!+)(&4#5(&6!"#$%&'(! ! 3UT[!

M-"#.=32"+.-(
-QJN! 6$'GO&)(! 6&N'#JL&N! (Q&! 5#'QJ(&'(G#&! H$#! (Q&! =XXIJ'5(J$)! B_&'G(J$)! @5)54&O&)(! Y=B@Z! '$OX$)&)(! J)!
A(#&&O?,*!!
+)! :0*0*T! (Q&! IJN(! $H! N&#KJ'&N! H$#! (Q&! =XXIJ'5(J$)! B_&'G(J$)!@5)54&O&)(! Y=B@Z! NVN(&O! J)! A(#&&O?,!`&#&!
X#&N&)(&6*!+)!(Q5(!IJN(!O5)V!X&#.%$L!5)6!X&#.#&N$G#'&!N&#KJ'&N!`&#&!X#&N&)(&6*!+)!(QJN!6&IJK&#5LI&R!`&!X#&N&)(!(Q&!
5#'QJ(&'(G#&!$H! (Q&!=B@!N&#KJ'&N!5N! (Q&V!`JII! 5XX&5#! J)! (Q&!A(#&&O?,!$X&#5(J)4!NVN(&O*!c&!Q5K&!6&'J6&6! ($!
4#$GX! N&K&#5I!$H! (Q&N&! N&#KJ'&N! J)! %GN(!$)&!65&O$)! Y$)&!X#$'&NNZ!X&#!)$6&!5)6!D?*!-QJN! NVN(&O!65&O$)R! (Q&!
A?,:R!`JII!L&!'$OX$N&6!$H! (Q#&&! (Q#&56N! YAP$L@)4R!AB_&'@)4!5)6!A>&N@)4Z! (Q5(!`JII! JOXI&O&)(! 5II! (Q&!
N&#KJ'&N!X#&N&)(&6!J)!:0*0*T!&_'&X(!(Q&!P$L:J#&'($#V*!!B5'Q!A?,:!`JII!O5)54&!X5#(!$H!(Q&!%$LN!NGLOJ((&6!5)6!
&_&'G(J)4! J)! (Q&! D?! 5)6! HG)'(J$)5IJ(V! '$)'&#)J)4! (Q&! #&N$G#'&! J(N&IH*! +)! (QJN! `5VR! #5(Q&#! (Q5)! Q5KJ)4! O5)V!
X#$'&NN&N!#G))J)4!X&#!)$6&! ($!$HH&#! (Q&!=B@!N&#KJ'&N!`J(Q! (Q&!5O$G)(!$H! #&N$G#'&N! (QJN! JOXIJ&N!5)6!`J(Q! (Q&!
N&'G#J(V!X#$LI&ON!5NN$'J5(&6R!`&!'&)(#5IJd&!J)!%GN(!$)&!X#$'&NN!X&#!)$6&!5)6!D?*!
-QJN!6$'GO&)(! JN!$#45)Jd&6!5N!H$II$`NM!FJ#N(R!`&!`JII! #&H#&NQ! (Q&! IJN(!$H!N&#KJ'&N!6&N'#JL&6! J)!:0*0*T*!-Q&)R! J)!
,&'(J$)!0R!`&!`JII!X#&N&)(!(Q&!4I$L5I!5#'QJ(&'(G#&!(Q5(!`JII!L&!6&(5JI&6!J)!,&'(J$)N!\!Y'IJ&)(!NJ6&Z!5)6!/!YNVN(&O!
NJ6&Z*!+)!,&'(J$)!3R!`&!`JII!X#&N&)(!(Q&!J)(&#5'(J$)!$H!(Q&!=B@!'$OX$)&)(N!`J(Q!$(Q&#!'$OX$)&)(N!NG'Q!5N!D?@!
$#!;$6&!@5)54&O&)(*!FJ)5IIV!`&!`JII!X#&N&)(!5!N&(!$H!X&)6J)4!6&'JNJ$)! (Q5(!`JII!L&! (5a&)! I5(&#! J)! (Q&!X#$%&'(!
Y,&'(J$)!2Z*!

E+*"(./(*$#F+2$*(
" P$L!@5)54&O&)(!,&#KJ'&N!YP@,NZ!

o %W$)(#$II&#!Q$I6N!(Q&!%$L!J)H$#O5(J$)!5)6!J(N!(Q#&&!O5J)!4$5IN!5#&!HJ#N(R!($!&)NG#&!(Q5(!
(Q&!N'Q&6GIJ)4!54#&&O&)(!L&(`&&)!(Q&!%$L!!5)6!(Q&!#&N$G#'&N!JN!5''$OXIJNQ&6R!N&'$)6R!
($!K5IJ65(&!(Q&!%$L!JN!&_&'G(J)4!5N!&_X&'(&6R!5)6!(QJ#6R!($!5'(!5N!5!45(&`5V!H$#!(Q&!%$L*!
-Q&!%W$)(#$II&#!Q$I6N!O$N(!$H!(Q&!J)H$#O5(J$)!5NN$'J5(&6!($!(Q&!%$L!5)6!J(!JN!(Q&!$)IV!
N&#KJ'&!(Q5(!Q5N!5!4I$L5I!KJNJ$)!$H!J(*!+(!JN!(Q&!N&#KJ'&!(Q5(!X#$KJ6&N!N&IH.O5)54&O&)(!($!
A(#&&O?,!%$LN*!

o %,'Q&6GI&#! N'Q&6GI&N! $)&! %$L*! -Q&! %,'Q&6GI&#! #&'&JK&N! 5! X#&.N&I&'(J$)! $H! #&N$G#'&N!
H#$O! (Q&! %>&N@5('QJ)4! L5N&6! $)! %$L! #&N$G#'&! #&bGJ#&O&)(N! 5)6! J)! 5! N&'$)6! N(&X! J(!
X&#H$#ON! 5! )&4$(J5(J$)! `J(Q! X#&.N&I&'(&6! #&N$G#'&N! J)! $#6&#! ($! 6&'J6&! (Q&! HJ)5I!
5II$'5(J$)*!-Q&!%,'Q&6GI&#!N&#KJ'&! JN!N(5(&I&NN!5)6!H#$O!$)&!%$L!N'Q&6GIJ)4!($!5!)&_(!
$)&!)$!N(5(GN!JN!N($#&6*!

o %@$)J($#!'$II&'(N!J)H$#O5(J$)!H#$O!5II!(Q&!X#$'&NN&N!$H!(Q&!%$L!5)6!566N!(Q&O!J)!5!%$L!
L5NJN*!?)&!$H!(Q&!4$5IN!$H!(Q&!%@$)J($#!JN!($!X#$KJ6&!5!O$)J($#J)4!N&#KJ'&!5N!X$`&#HGI!
5)6!HI&_JLI&!5N!X$NNJLI&R!5II$`J)4!56K5)'&6!K&#NJ$)N!$H!A(#&&O?,!($!566!)&`!O&(#J'N!
`J(Q$G(!'Q5)4J)4!&J(Q&#!(Q&!="+!$#!(Q&!NVN(&O!5#'QJ(&'(G#&*!

o %B_&'@)4! JN! 5! 6JN(#JLG(&6! N&#KJ'&! (Q5(! JOXI&O&)(N! O&(Q$6N! H$#! O5)54J)4! (Q&!
&_&'G(J$)!$H!(Q&!%$L*!!

o %BK&)(!JN!J)!'Q5#4&!$H!#&.6JN(#JLG(J)4!%$L!&K&)(N!5)6!X&#H$#OJ)4!(Q&!#&bGJ#&6!5'(J$)!($!
N&)6!5)6!#&'&JK&!NJ4)5IN*!

o %@J4#5($#! 5)6! %WQ&'aX$J)(J)4! O5)54&! OJ4#5(J$)! 5)6! 'Q&'aX$J)(J)4! HG)'(J$)5IJ(V!
4GJ6&6! LV! %$L! #&bGJ#&O&)(N*! :G#J)4! (Q&! %$L! NGLOJNNJ$)! (Q&! GN&#U5XXIJ'5(J$)! `JII!
NX&'JHV! OJ4#5(J$)! 5)6! 'Q&'aX$J)(J)4! QJ)(! (Q5(! `JII! L&! GN&6! 5N! 5! L5NJN! H$#! (Q&N&!
N&#KJ'&N*!

" >&N$G#'&!@5)54&O&)(!,&#KJ'&N!Y>@,NZ!

o ;&4$(J5($#*!B5'Q!#&N$G#'&!Q5N!5NN$'J5(&6!$)&!;&4$(J5($#!N&#KJ'&! (Q5(! JN!5`5#&!$H! (Q&!
I$'5I!X$IJ'V!5NN$'J5(&6!($!(Q&!#&N$G#'&!Y$)&!#&N$G#'&!'$GI6!L&!J)!O$#&!(Q5)!$)&!D*?*Z*!
-Q&! ;&4$(J5($#! JN! 5! a&V! N&#KJ'&! J)! A(#&&O?,! NJ)'&! J(! `JII! J)(&4#5(&! I$'5I! #&N$G#'&!
X$IJ'J&N! `J(Q! D*?*! X$IJ'J&NR! L&J)4! $)&! $H! (Q&! O5J)! '$)(#JLG(J$)N! $H! (Q&! X#$%&'(*!
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A(#&&O?,!.!+)(&4#5(&6!"#$%&'(! ! 2UT[!

:&X&)6J)4! $)! (Q&! I$'5I! X$IJ'J&N! (Q&! ;&4$(J5($#! $H! 5! #&N$G#'&! `JII! $HH&#! &_'IGNJK&!
5''&NN!($!(Q&!#&N$G#'&R!6JHH&#&)(!N'Q&6GIJ)4!X$IJ'J&NR!&('*!!

o #@$)J($#!JN!GN&6!($!4&(!6V)5OJ'!J)H$#O5(J$)!5L$G(!#&N$G#'&NR!5)6!($!#&X$#(!(Q&!K5IG&N!
($!$(Q&#!N&#KJ'&N!(Q#$G4Q!XGNQ!5)6!XGII!O&'Q5)JNON*!

o #=II$'5($#! X&#H$#ON! (Q&! #&bGJ#&6! 5'(J$)N!`Q&)! NGLOJ((J)4! (Q&! %$L! ($! 5! #&N$G#'&! 5)6!
`Q&)! 566J)4! $#! #&I&5NJ)4! #&N$G#'&N*! +(! `JII! '$)(5'(! (Q&! D*?*!@5)54&#! H$#! GX65(J)4!
#&N$G#'&N!5''$G)(J)4!5NN$'J5(&6!($!(Q&!%$L*!

" <I$L5I!N&#KJ'&N!

o P$L:J#&'($#V!JN!5!6JN(#JLG(&6!+)H$#O5(J$)!,&#KJ'&!(Q5(!O5J)(5J)N!(Q&!IJN(!$H!%W$)(#$II&#!
566#&NN&N*! ,J)'&! &5'Q! %$L! JN! '#&5(&6! LV! 5! 4#J6! GN&#! J)! (Q&! '$)(&_(! $H! $)&!D*?*R! (Q&!
P$L:J#&'($#V! N&#KJ'&N! O5)54&N! (Q&! 5NN$'J5(J$)! Y%$L+:! e! %W$)(#$II&#f566#&NN! e! GN&#!
'#&6&)(J5INZ*!-QJN!N&#KJ'&!`JII!L&!5''&NN&6!&5'Q!(JO&!(Q&!%W$)(#$II&#!566#&NN!5NN$'J5(&6!
($! 5! %$L+:! JN! #&bGJ#&6*! +(!`JII! J)'IG6&! %$L!5''&NN! #J4Q(N!K5IJ65(J$)!5NN$'J5(&6! ($!GN&#!
'#&6&)(J5IN*!-Q&!P$L:J#&'($#V!JN!5!a&V!'$OX$)&)(!J)!(Q&!=B@!5#'QJ(&'(G#&!L&'5GN&!J(!
JN!(Q&!$)IV!$)&!(Q5(!Q5N!5!4I$L5I!IJN(!$H!%$L+:gN!J)!5!D?!Y`J(Q!(Q&!N&'G#J(V!J)H$#O5(J$)!
5NN$'J5(&6ZR!L&J)4!(Q&!$)IV!`5V!($!4&(!(Q&!IJN(!$H!%$L+:gN!$H!5!GN&#!J)!5!D?*!!

o %>&N@5('QJ)4!JN!5!#&N$G#'&!O5('QJ)4!4I$L5I!N&#KJ'&!!GN&6!($!N($#&!5)6!45(Q&#!#&N$G#'&!
J)H$#O5(J$)R!`QJ'Q!O5a&N!N&)N&!($!'5'Q&!J)!$#6&#!($!#&6G'&!bG&#V!I$56!$)!(Q&!NVN(&O*!!
+(! X#$KJ6&N! 5''&NN! X$J)(! .! ="+! ($! (Q&! %,'Q&6GI&#R! 5)6! X#$KJ6&N! 5! N&(! $H! '5)6J65(&!
#&N$G#'&NR!`QJ'Q!O5('Q!#&bGJ#&O&)(N!X5NN&6!($!(Q&!N&#KJ'&*!!

&F$#F+$B(./("0$(L@P(1#20+"$2"3#$(
-Q&!5#'QJ(&'(G#&!$H!(Q&!=B@!'$OX$)&)(!JN!O5J)IV!6JKJ6&6!J)($!(`$!X5#(NM!(Q&!GN&#!$#!'IJ&)(!NJ6&!5)6!(Q&!N&#K&#!$#!
NVN(&O!NJ6&R!N&&!FJ4G#&!T*!-Q&!GN&#!NJ6&!L5NJ'5IIV!$HH&#N!(Q&!="+!($!5''&NN!=B@!N&#KJ'&N*!!=(!(QJN!X$J)(!$H!(Q&!
X#$%&'(R!`&!'5II!(Q&!JOXI&O&)(5(J$)!$H!=B@!N&#KJ'&N!hNVN(&Oi!&K&)!JH!(QJN!X5#(!$H!(Q&!=B@!JN!)$(!&_&'G(&6!J)!
#$$(!O$6&*!!
-Q&!GN&#U'IJ&)(!NJ6&!J)'IG6&N!(Q&!JOXI&O&)(5(J$)!$H!(Q&!'$OO5)6!IJ)&!5)6!(QJ#6!X5#(V!IJL#5#J&N!NG'Q!5N!,=<=!($!
L&!LGJI(!$)!($X!$H!(Q&!75NJ'!A(#&&O?,!="+*!-QJN!I5V&#!O5J)IV!X#&.X#$'&NN!5#4GO&)(NR!'5IIN!(Q&!NVN(&O!NJ6&!5)6!
X$N(.X#$'&NN!#&NGI(N*!
-Q&!NVN(&O!NJ6&!JN!O5J)IV!'$OX$N&6!$H!(Q&!A?,:!YA(#&&O?,!:5&O$)Z!5)6!N$O&!6JN(#JLG(&6!N&#KJ'&N!NG'Q!5N!
(Q&! P$L:J#&'($#V! 5)6! (Q&! %>&N@5('QJ)4*! ! =II! (Q&! O&NN54&N! 4$J)4! J)! 5)6! $G(! $H! (Q&! )$6&! 5#&! #&'&JK&6! 5)6!
4&)&#5(&6!(Q#$G4Q!(Q&!A?,:!J)!$#6&#!($!OJ)JOJd&!N&'G#J(V!X#$LI&ON!'$)'&#)J)4!$X&)J)4!X$#(N*!!
!
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C+,3#$(ZL@P(L#20+"$2"3#$(.F$#F+$B(

!

!
&
')
(

!
P$L#!

A
.
=
"
+!

!
&
')
(

P$L:J#&'($#V!

%>&N@5('QJ)4!

;?:B!=!

P$L:J#&'($#V!

%>&N@5('QJ)4!

;?:B!7!

!
P$L#!

A
.
=
"
+!

!
P$L#!

A
.
=
"
+!

!
P$L#!

A
.
=
"
+!

AP$L@)4!

A>&N@)4!

AB_&'@)4!

AP$L@)4!

A>&N@)4!

AB_&'@)4!
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A(#&&O?,!.!+)(&4#5(&6!"#$%&'(! ! jUT[!

C+,3#$(9(A5+$-"(*+=$(./("0$(L@P(1#20+"$2"3#$(

!

A5+$-"(*+=$(1#20+"$2"3#$(
-Q&! 'IJ&)(! NJ6&! $H! (Q&! =B@! 5#'QJ(&'(G#&! JN! 6JKJ6&6! J)! (Q#&&! I5V&#NM! 'IJ&)(! ="+R! 75NJ'! FG)'(J$)5IJ(V! 5)6!
W$OOG)J'5(J$)! I5V&#R! N&&!FJ4G#&!S*! !-Q&! 'IJ&)(!="+! J)'IG6&N! '$OO5)6! IJ)&!="+! 5)6! JOXI&O&)(5(J$)!$H! GN&#!
IJL#5#J&N!NG'Q!5N!,=<=!k1l!(Q5(!`JII!L&!LGJI(!$)!($X!$H!(Q&!A(#&&O?,!75NJ'!="+*!-Q&!A'$OO!I5V&#!X#$KJ6&N!(Q&!
#&bGJ#&6!HG)'(J$)5IJ(V!($!'$)(5'(!`J(Q!(Q&!A?,:!N&#K&#*!
c&!Q5K&!H$II$`&6!5!NJOJI5#!5XX#$5'Q!($!(Q5(!&_JN(J)4!J)!9J)G_!NVN(&ON!`Q&#&!(Q&!'IJ&)(!NJ6&!O5J)IV!$HH&#N!N$O&!
IJL#5#J&N!(Q5(!JOXI&O&)(N!(Q&!J)J(J5I!X#$'&NN!$H!5#4GO&)(NR!(Q&!'5II!($!(Q&!NVN(&OR!5)6!(Q&!X$N(.X#$'&NN!$H!#&NGI(N!
YNG'Q! 5N! (Q&! &##)$! &##$#! '$6&Z*! +)!A(#&&O?,R! system call! 5#4GO&)(N! '5)!L&! 5! LJ(!O$#&! '$OXI&_R! H$#! J)N(5)'&!
Q5KJ)4!5!A@9!N'Q&O5!`Q&)!NGLOJ((J)4!5!%$L!YJ*&*!5!P,9:!HJI&Z*!
-Q&!75NJ'!I5V&#!X#$KJ6&N!(Q&!HG)'(J$)5IJ(V!6&N'#JL&6!J)!:0*0*T!k3l!`J(Q!N$O&!NO5II!O$6JHJ'5(J$)!J)(#$6G'&6!($!
NGXX$#(!(Q&!GN&#!#&bGJ#&O&)(N!J)!(&#ON!$H!#&N$G#'&!O5)54&O&)(R!5)6!N$O&!OJNNJ)4!HG)'(J$)5IJ(V!J)!(&#ON!$H!%$L!
'Q&'aX$J)(J)4!5)6!OJ4#5(J$)*!-5LI&!!T!NGOO5#Jd&N!(Q&!A(#&&O?,!L5NJ'!HG)'(J$)5IJ(V*!c&!%GN(!Q5K&!J)'IG6&6!(Q&!
)5O&R! (Q&!'$)(&_(! ($!`QJ'Q! (Q&! HG)'(J$)!5XXIJ&N! Y%$LR!4I$L5IR**ZR!`Q&(Q&#! J(! JN!)&`!$#!Q5K&!L&&)!O$6JHJ&6!`J(Q!
#&NX&'(!($!(Q&!'$)(&)(!$H!:0*0*T!5)6!5!L#J&H!6&N'#JX(J$)*!!
!

O1>5$((Z!"#$$%&'(]1*+2(L:M(Z(

R1%$( A.-"$6"( A01-,$=( )$*2#+4"+.-(
\.>('3>%+**+.-(

W#&5(&f%$L! P$L! V&N! W#&5(&!5!)&`!%$L!
>G)f%$L! P$L! )&`! ,(5#(!5)!&_JN(J)4!%$L!
'#&5(&"#$'&NN! P$L! )$! W#&5(&!5!X#$'&NN!H$#!5!%$L!J)!5!#&N$G#'&!

\.>(P1-1,$%$-"(
%$LW$)(#$I! P$L! )$! B)'5XNGI5(&N! `5J(P$LR! &)6P$LR! ,GNX&)6P$LR!

>&NGO&P$LR!W5)'&IP$L!5)6!WQ5)4&8+:!
GX65(&P$L>&bGJ#&O&)(N! P$L! )$! +)'IG6&NM! #&b@$#&>&N$G#'&NR!!!

#&I&5N&>&N$G#'&N!5)6!OJ4#5(J$)mJ)(N!
&_J(P$L! P$L! )$! FJ)JNQ!5II!(Q&!X#$'&NN&N!$H!(Q&!P$L!
5((5'Q"#$'&NN! P$L! )$! =66N!5!8;+A!X#$'&NN!($!5!X#&KJ$GNIV!'#&5(&6!%$L!
N&)6BK&)(! P$L! )$! ,&)6!&)!&K&)(!($!5!P$L!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! !ew functions are still under internal definition, they could be modified 

 
 
 
 
Xsub 
Xps 
Xkill 
Xmig 
Xwait 
Xtrace 
Xrestart 
Xckeckpoi
nt 

Command 
line API 

!
Job  
Job_service  
 

Client API (SAGA)

!
Xjob 
Xjob_service 
 
 

>asic API A
'$
O
O!

!
A?,:!

WIJ&)(!,J6&!
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R1%$( A.-"$6"( A01-,$=( )$*2#+4"+.-(
`5J(F$#BK&)(! P$L! )$! 7I$'a! 5! X#$'&NN! G)(JI! J(! #&'&JK&N! (Q&! NX&'JHJ&6!

&K&)(!
566BK&)(W5IIL5'a! P$L! )$! ,GLN'#JL&!($!5!%$L!&K&)(!

\.>(P+,#1"+.-(
OJ4#5(&P$L! P$L! ;&`! @J4#5(&N!5)!&_JN(J)4!%$L!H#$O!5!N&(!$H!#&N$G#'&N!($!

5! )&`! $)&! NX&'JHJ&6! LV! 5! N&(! $H! #&N$G#'&!
#&bGJ#&O&)(N! YX$(&)(J5IIV! ($! X#&.#&N&#K&6!
#&N$G#'&NZ!

#&N(5#(P$L! P$L! ;&`! >&N(5#(! 5! %$L! '$)(&_(*!W#&5(&N! 5! )&`! %$L! 5)6! #&.
N'Q&6GIJ)4!JN!6$)&*!

'Q&'aX$J)(P$L! P$L! ;&`! WQ&'aX$J)(!5!%$L*!
\.>(P.-+".#+-,(

4&(%$L+6N! ,VN(&O! )$! >&(G#)!(Q&!P$L+6N!O5('QJ)4!(Q&!'$)6J(J$)N!
4&(P$L+)H$! P$L! )$! >&(G#)! (Q&! J)H$#O5(J$)! $H! (Q&! IJN(! $H! %$L+6N!

#&'&JK&N!5N!X5#5O&(&#!
O$)J($#J)4W$)(#$I! P$L! )$! ,(5#(R!N($X!$#!'Q5)4&!I&K&I!$H!O$)J($#J)4!
566=(#JLG((&! P$L! )$! =66!5((#JLG(&!($!P$L!+)H$!
566W5IIL5'a! P$L! )$! ,GLN'#JL&! ($! 5! '&#(5J)! 'Q5#5'(&#JN(J'! YWm=;<BR!

Bn8=9-?R!<>B=-B>-m=;R!9B,,-m=;Z!$H!5!O$)J($#J)4!
5((#JLG(&!

H$*.3#2$(P1-1,$%$-"(

>&N@5('QJ)4! <I$L5I! ;&`! >&(G#)N!5!N&(!$H!#&N$G#'&N!IJN(!(Q5(!HJ(N!J)!5!'&#(5J)!
#&N$G#'&!#&bGJ#&O&)(N!

N&(>&N&#K5(J$)! >&N$G#'&! ;&`! W#&5(&NUO$6JHJ&N!5!#&N$G#'&!#&N&#K5(J$)!
#O>&N&#K5(J$)! >&N$G#'&! ;&`! >&O$K&N!5!#&N$G#'&!#&N&#K5(J$)!
-Q&! A'$OO! I5V&#! X#$KJ6&N! (Q&! '$OOG)J'5(J$)! HG)'(J$)5IJ(V! L&(`&&)! (Q&! 'IJ&)(! NJ6&! 5)6! (Q&! NVN(&O! NJ6&!
YA?,:Z*!=II!(Q&!O&NN54&N!N&)(!LV!(Q&!'IJ&)(!NJ6&!($!#&bG&N(!5!N&#KJ'&!5)6!(Q&!#&NX$)N&N!(Q5(!5#&!#&'&JK&6!H#$O!(Q&!
NVN(&O!NJ6&!5#&!Q5)6I&6!LV!(QJN!I5V&#*!=II!(Q&!'$OOG)J'5(J$)!JN!&)'5XNGI5(&6!J)!(QJN!&I&O&)(R!N$!(Q5(!(Q&#&!JN!5!
G)JbG&!HG)'(J$)!($!N&)6!#&bG&N(N!($!(Q&!NVN(&O*!?)'&!(Q&!'$OOG)J'5(J$)!JN!J)J(J5IJd&6!($!N&)6!5!#&bG&N(!H$#!(Q&!
J)H$#O5(J$)!$H!5!%$L!JN!5N!&5NV!5N!$)&!IJ)&!$H!'$6&R!J*&*!($!5Na!H$#!(Q&!J)H$#O5(J$)!$H!5!%$LR!`Q&#&!V$G!a)$`!(Q&!
%$L+6R!(Q&!4&(P$L+)H$!#&bG&N(!OGN(!L&!N&)(!($!(Q&!A%$L@)4!5N!H$II$`NM!
%$L+)H$! o! _'$OO*N&)6#&'K! Y)&`! >"W#&'&JK&#! YAP$L@)4*'I5NN*4&(;5O&YZR! p,$"\.>M-/.pR!
>"W-VX&N*`J(Q#&(G#)ZR!;.>+=Zq!

'?*"$%(*+=$(1#20+"$2"3#$J(!"#$$%&'()1$%.-(X!&')Y(
-Q&! NVN(&O! X5#(! $H! (Q&!A(#&&O?,!=B@! '$OX$)&)(! J)'IG6&N! (Q&! JOXI&O&)(5(J$)! $H! (Q&! =B@!="+! 5)6! 65(5!
O5)54&O&)(!$H!%$L!J)H$#O5(J$)!5)6!6V)5OJ'!#&N$G#'&!J)H$#O5(J$)!YN(5(J'!J)H$#O5(J$)!`JII!L&!O5)54&6!LV!;$6&!
@5)54&O&)(!N&#KJ'&N!k2lZ*!!
,&#KJ'&N! 6&N'#JL&6! J)! N&'(J$)! /! 5#&! $HH&#&6! LV! $)&!A?,!:5&O$)! YA?,:Z! X&#! )$6&*! B5'Q!A?,:! '$)(5J)N! 5!
NGLN&(!$H!(Q&!($(5I!5O$G)(!$H!J)H$#O5(J$)!5L$G(!%$LN!5'(JK&N!J)!(Q&!D?!Y'$)'&#)J)4!&_&'G(J$)!O5)54&O&)(Z*!B5'Q!
A?,:!`JII!O5)54&S! J)H$#O5(J$)! 5L$G(! %$LN! NGLOJ((&60! J)! (Q&! )$6&R! #G))J)4! J)! (Q&!)$6&R! 5)6! 5L$G(! (Q&! )$6&!
J(N&IH!Y$)&!)$6&!JN!5!#&N$G#'&Z!*F$#!(Q&!#&N(!$H!(Q&!'5N&NR!(Q&!A?,:!`JII!&J(Q&#!a)$`!`Q$!JN!(Q&!$`)&#!Y(Q&!A?,:!
oLning!(Q&!65(5Z!$#!`JII!5Na!(Q&!P$L:J#&'($#V!`QJ'Q!N($#&N!(QJN!J)H$#O5(J$)R!N&&!N&'(J$)!/*!!
=II!(Q&!#&bG&N(N!H$#!5!N&#KJ'&!5#&!#&'&JK&6!LV!(Q&!A?,:!Y5N!(QJN!JN!(Q&!$)IV!&)(#V!X$J)(!($!(Q&!NVN(&O!NJ6&Z*!B5'Q!
(JO&!(Q&!A?,:!#&'&JK&N!5!#&bG&N(!H$#!5!N&#KJ'&R!J(!#&6J#&'(N!(Q&!#&bG&N(!($!(Q&!AP$L@)4R!(Q&!A>&N@)4R!$#!(Q&!
AB_&'@)4!Y&5'Q!$)&!`JII!L&!5!(Q#&56Z*!!-Q&N&!(Q#&&!&_&'G(J$)!HI$`N!$HH&#N!(Q&!="+!H$#!5II!(Q&!%$LN!5)6!#&N$G#'&N!
J)!(Q&!<>+:*!!
-Q&! 'G##&)(! K&#NJ$)! $H! (Q&! A?,:! JN! JOXI&O&)(&6! J)! %5K5! &_'&X(! N$O&! XJ&'&N! $H! (Q&! AB_&'@)4! (Q5(! 5#&!
JOXI&O&)(&6!J)!W!L&'5GN&!`&!)&&6!5!HJ)&!4#5J)!'$)(#$I! (Q5(! JN!)$(!X#$KJ6&6!LV!(Q&!P5K5!DJ#(G5I!@5'QJ)&*!-Q&!
AB_&'@)4! JN! (Q&! $)&! (Q5(! GN&N! I$'5I! N&#KJ'&N! YNVN(&O! '5IINZ! ($! '#&5(&! X#$'&NN&N! YH$#ar&_&'ZR!O5)54&! 9J)G_!
NJ4)5IN!YNJ4)5IR!aJIIR!&('ZR!&('*!!,J)'&!`&!`5)(!($!X#$KJ6&!5!6&&X&#!'$)(#$I!$)!#&N$G#'&!GN54&R!`&!'5)!)$(!I&(!(Q&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
# This is the default data managed by each AOSD, but information concerning the jController services 
could be migrated in advanced versions due to node failures 

3 We will also refer to these jobs as controlled or owned by this node, it is the information associated 
to the jController 
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JOXI&O&)(5(J$)!$H! (Q&N&!$X&#5(J$)N! ($! (Q&! %5K5!KJ#(G5I!O5'QJ)&R!`QJ'Q!6$&N)g(! &_X$#(R! H$#! J)N(5)'&R! (Q&!XJ6!$H!
'#&5(&6! X#$'&NN&N*!7&'5GN&! $H! (Q5(R!`&! 6&'J6&6! ($! JOXI&O&)(! (Q&! GN54&! $H! 9J)G_! NVN(&O! '5IIN! GNJ)4! (Q&! %J))J!
O&'Q5)JNO!k>BFl*!!

!\.>P-,(
-Q&!AP$L@)4!JN!5!(Q#&56!$H!(Q&!A?,:!(Q5(!#&'&JK&N!5)6!X#$'&NN&N!5II!(Q&!#&bG&N(N!H$#!(Q&!%W$)(#$II&#R!%@$)J($#R!
%,'Q&6GI&#R!%WQ&'aX$J)(&#R!%@J4#5($#R!5)6!%BK&)(*!-Q&!%W$)(#$II&#!5)6!%,'Q&6GI&#!5#&!HGIIV!JOXI&O&)(&6!LV!(Q&!
AP$L@)4!`Q&#&5N! (Q&!#&N(!5#&!6JN(#JLG(&6!L&(`&&)!AP$L@)4!5)6!AB_&'@)4q! (Q&!L5NJ'!HG)'(J$)5IJ(V!YNG'Q!5N!
'#&5(&! 5! X#$'&NN! $#! N&)6! 5! NJ4)5IZ! JN! O5J)IV! JOXI&O&)(&6! LV! AB_&'@)4! `QJI&! (Q&! AP$L@)4! '$)(#$IN! $#!
544#&45(&N! 65(5! J)! 5! %$L! L5NJN*! -Q&! L5NJ'! J6&5! JN! (Q5(! (Q&!AP$L@)4! decides! 5)6! (Q&!AB_&'@)4! executes! J(N!
6&'JNJ$)N*!!AP$L@)4!Q$I6N!5)6!N($#&N!65(5!H$#!(Q$N&!%$LN!controlled!LV!(QJN!)$6&*!7V!6&H5GI(R!5!%$L!NGLOJ((&6!J)!
;$6&!=!`JII!L&!Controlled!LV!;$6&!=*!!
AP$L@)4!O5)54&N!(Q&!AP$L,VN!'I5NN!`Q&#&!O5J)!J)H$#O5(J$)!5)6!HG)'(J$)5IJ(V!'$)'&#)J)4!%$LN!JN!#&X#&N&)(&6*!
+)H$#O5(J$)!'5)!L&!N(5(J'!NG'Q!5N!(Q&!P,:9!N'Q&O5!NGLOJ((&6!`J(Q!(Q&!%$L!$#!6V)5OJ'!NG'Q!5N!(Q&!IJN(!$H!O&(#J'N!
5)6!(Q&!IJN(!$H!Q$N(N!`Q&#&!(Q&!%$L!JN!#G))J)4*!-Q&!IJN(!$H!O&(Q$6N!X#$KJ6&6!JN!(Q&!N5O&!&_X$#(&6!J)!(Q&!75NJ'!="+!
XIGN!N$O&!J)(&#)5I!O&(Q$6N*!FJ4G#&!0!NQ$`N!(Q&!O5J)!65(5!5)6!O&(Q$6N!O5)54&6!LV!(Q&!AP$L@)4*!

C+,3#$(7(!\.>P-,(A51**(=+1,#1%((

!
-Q$N&! #&bG&N(N! ($! P@,N! '$)'&#)J)4! %$LN! )$(! '$)(#$II&6! LV! (Q&! )$6&! 5#&! #&6J#&'(&6! ($! (Q&! )$6&! $`)J)4! (Q&!
%W$)(#$II&#!$H!(Q&!%$L*!-QJN!J)H$#O5(J$)!JN!N($#&6!5(!(Q&!P$L:J#&'($#V*!!

!H$*P-,(
-Q&! A>&N@)4! Q5)6I&N! 5II! (Q&! #&bG&N(N! '$)'&#)J)4! #&N$G#'&N*! +(! &_X$#(N! (Q&! #=II$'5($#R! (Q&! ;&4$(J5($#R! (Q&!
%>&N@5('QJ)4!5)6!(Q&!#@$)J($#!J)(&#H5'&N*!-Q&!A>&N@)4!$H!;$6&!=!&_X$#(N!HG)'(J$)5IJ(V!5)6!65(5!H$#!;$6&!=!
5)6!#&6J#&'(N!'5IIN!($!(Q&!#&N(!$H!)$6&N*!!
:5(5!5)6!O&(Q$6N!GN&6!LV! (Q&!A>&N@)4!5#&! JOXI&O&)(&6!LV! (Q&!A>&N$G#'&!'I5NN*!=II! (Q&! N(5(J'! J)H$#O5(J$)!
'$)'&#)J)4! (Q&! #&N$G#'&! JN! )$(! N($#&6! Q&#&! L&'5GN&! J(! `JII! L&! O5J)(5J)&6! LV! (Q&! ;$6&! @5)54&O&)(! N&#K&#!
X#$KJ6&6!J)!c"0*S!k2l*!FJ4G#&!\!NQ$`N!(Q&!O5J)!65(5!5)6!O&(Q$6N!5NN$'J5(&6!`J(Q!(Q&!A>&N@)4*!

C+,3#$(_(!H$*P-,(A51**(=+1,#1%(

!
:V)5OJ'! J)H$#O5(J$)! `JII! L&! 45(Q&#&6! GNJ)4! 5! XIG4.J)! O&'Q5)JNO! J)! (Q&! #@$)J($#J)4! N&#KJ'&! (Q5(! `JII! L&!
J)N(5)(J5(&6!`Q&)!#&bGJ#&6*!+)H$#O5(J$)!45(Q&#&6!$)!(Q&!#&N$G#'&N!5)6!(Q&!X#$'&NN&NR!5NN$'J5(&6!`J(Q!<#J6!%$LNR!
Q5K&!($!L&!#&(#J&K&6!H#$O!(Q&!$X&#5(J)4!NVN(&O*!B*4*!J)H$#O5(J$)!5L$G(!X#$'&NN!N(5(GN!'5)!L&!#&(#J&K&6!(Q#$G4Q!
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X#$'HN!Y9J)G_!XN&G6$!HJI&!NVN(&OZ*!7&NJ6&N!GNJ)4!5I#&56V!5K5JI5LI&!J)H$#O5(J$)!$)!(Q&!#&N$G#'&!5)6!(Q&!X#$'&NNR!
A>&N$G#'&! `JII! 5IN$! NGXX$#(! 6V)5OJ'5IIV! I$56&6! XIG4.J)N! H$#! 45(Q&#J)4! K5#J$GN! NVN(&O! X5#5O&(&#N! YJ*&!
X&#H$#O5)'&! O&5NG#&O&)(N! NG'Q! 5N! @F9?",R! $#! W5'Q&! OJNN&N! (Q5(! '5)! L&! '$)N(#G'(&6! L5N&6! $)! N(5)65#6!
IJL#5#J&N!NG'Q!5N!"="+!k[lZ*!!
-Q&!J)H$#O5(J$)!$HH&#&6!LV!(Q&!A>&N@)4!6$&N)g(!)&&6!($!L&!H5GI(!($I&#5)(!L&'5GN&!JH!J(!JN!)$(!5K5JI5LI&R!J(!`JII!
O&5)!(Q5(!(Q&!#&N$G#'&!JN!6$`)*!!

!@6$2P-,((
-Q&!AB_&'@)4!JOXI&O&)(N!(Q&!HG)'(J$)5IJ(V!$H!(Q$N&!N&#KJ'&N!J)K$IK&6!J)!(Q&!&_&'G(J$)!$H!(Q&!%$L!Y5II!$#!X5#(!$H!
(Q&!HG)'(J$)5IJ(VZM!%B_&'@)4R!%BK&)(R!%@$)J($#R!5)6!%WQ&'aX$J)(&#*!-Q&!AB_&'@)4!O5)54&N!(Q$N&!%$LN!Y$#!G)J(N!
$H!%$LNZ!running! J)!(Q&!)$6&*!-Q&!AP$L8)J(!'I5NN!NQ$`)!J)!FJ4G#&!1!&_X$#(N!65(5!5)6!O&(Q$6N!5NN$'J5(&6!`J(Q!
(Q&!#G)(JO&!6&(5JIN!$H!5!%$L*!!!

C+,3#$(a(!@6$2P-,(251**(=+1,#1%(

!

\.>)+#$2".#?(
-Q&! P$L:J#&'($#V!`JII! L&! JOXI&O&)(&6!GNJ)4! 5!:J#&'($#V! N&#KJ'&*!-QJN!:J#&'($#V! N&#KJ'&!`JII! L&! JOXI&O&)(&6!
$K&#! 5! :JN(#JLG(&6! m5NQ! -5LI&! Y:m-Z! kjl\*! F#$O! (Q&! =B@! X$J)(! $H! KJ&`! J(! X#$KJ6&N! 4I$L5I! J)H$#O5(J$)!
'$)'&#)J)4!%$L+:sNR!GN&#!'#&6&)(J5IN!5)6!AP$L@)4!'$)(5'(!566#&NN*!!

;H$*P1"20+-,(
-Q&!XG#X$N&!$H!(Q&!%>&N$G#'&@5('QJ)4!N&#KJ'&!JN!($!X#$KJ6&!J)H$#O5(J$)!#&45#6J)4!(Q&!5K5JI5LI&!#&N$G#'&N!($!(Q&!
%,'Q&6GI&#!(Q#$G4Q!5!N&(!$H!`&II!6&HJ)&6!="+N*!!
-Q&!J)H$#O5(J$)!45(Q&#&6!LV!(Q&!%>&N@5('QJ)4!N&#KJ'&!'5)!L&!'$5#N&IV!6JKJ6&6!J)($!(`$!4#$GXN*!-Q&!HJ#N(!4#$GX!
$H!J)H$#O5(J$)!JN!$H!N(5(J'!)5(G#&R!`QJ'Q!6$&N!)$(!'Q5)4&!H#&bG&)(IV!YJ*&*!W"8!H#&bG&)'VZR!5)6!(Q&!N&'$)6!4#$GX!
'$)NJN(!$H!QJ4QIV!6V)5OJ'!J)H$#O5(J$)!YJ*&*!'G##&)(!W"8!I$56R!bG&G&!I&)4(QR!tZ*!75N&6!$)!(QJN!H5'(R!`&!Q5K&!5IN$!
6JKJ6&6!(Q&!5XX#$5'Q!$)!Q$`!($!HJ)6!(Q&!J)H$#O5(J$)*!!
,&5#'QJ)4! H$#! *"1"+2( +-/.#%1"+.-( JN! 6$)&!LV! (Q&!;$6&!@5)54&O&)(! N&#KJ'&R!`QJ'Q! JN! 5! 4$NNJX! L5N&6! N&#KJ'&R!
6&KJN&6!J)!c"0*SR!`Q&#&!(Q&!O5J)!XG#X$N&!$H!(Q&!X#$($'$I!JN!($!X#$KJ6&!#&IJ5LI&!N&#KJ'&R!`QJ'Q!4#5'&HGIIV!Q5)6I&!
J)(&#OJ((&)(!O&OL&#NR!QJ4Q!'QG#)! #5(&N!5(! NO5II!$K&#Q&56!)&(`$#a! (#5HHJ'*!-Q&!;$6&!@5)54&O&)(!N&#KJ'&!`JII!
X#$KJ6&! 5)! ="+R! `QJ'Q! `JII! L&! 5''&NN&6! LV! %>&N@5('QJ)4! N&#KJ'&! J)! $#6&#! ($! 45(Q&#! (Q&! '5)6J65(&! IJN(! $H!
#&N$G#'&NR!`QJ'Q!`JII!O5('Q!bG&#V!#&bGJ#&O&)(N!J)!N(5(J'!5((#JLG(&N*!
=H(&#! (Q&! J)J(J5I! IJN(! JN! #&(#J&K&6R! (Q&! N&#KJ'&!`JII! 'Q&'a! (Q&! 5K5JI5LJIJ(V! $H! #&N$G#'&N! 5)6! HJI(&#! 5`5V!
(Q$N&!`QJ'Q!6$!)$(!O5('Q!`J(Q!(Q&!N&5#'Q!'#J(&#J5!$H!6V)5OJ'!X#$X&#(J&N*!=(!(QJN!N(&X!(Q&!'Q&'a!JN!5IN$!
X&#H$#O&6!$)!#&N$G#'&!#&NX$)NJK&)&NN!5)6!O5('QJ)4!X&#OJNNJ$)N!`J(Q!D?!X$IJ'V!O5)54&#!Y6&KJN&6!J)!
c"0*1Z*!
-Q&! N$! 45(Q&#&6! J)H$#O5(J$)! 5L$G(! #&N$G#'&N! JN! #&(G#)&6! ($! %,'Q&6GI&#R! `QJ'Q! I5(&#! $)! 5II$'5(&N! #&N$G#'&N! ($!
NX&'JHJ'!(5NaN!(Q#$G4Q!#=II$'5($#*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$ This decision is still pending. It will be decided based on the work done in WP3.2 
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>&N$G#'&!6&N'#JX(J$)!u!<98B!N'Q&O&!!
c&!Q5K&!6&'J6&6!($!GN&!<98B!N'Q&O&!kSl!($!6&N'#JL&!#&N$G#'&!X#$X&#(J&N!5)6!'Q5#5'(&#JN(J'N*!-Q&#&!5#&!O5)V!
6JHH&#&)(!5XX#$5'Q&N!($!6&N'#JL&!5)6!N&5#'Q!#&N$G#'&N!Y>:F!k0lR!WI5NN=66N!kTlR!W+@!k\ltZR!LG(!`&!Q5K&!6&'J6&6!
($!GN&!<98B!N'Q&O&!L5N&6!$)! (Q&! H5'(R! (Q5(!`&!`$GI6! IJa&! ($!Q5K&! NJOXI&! IJ4Q(!`&J4Q(! #&N$G#'&!6&N'#JX(J$)R!
`QJ'Q!`JII!5II$`!X&#H$#OJ)4!&HHJ'J&)(!N&5#'Q&NR!5)6R!J)!$G#!$XJ)J$)R!>:F!JN!($$!4&)&#J'!5)6!W+@!($$!'$OXI&_*!+)!
$G#! $XJ)J$)!<98B! N'Q&O&! JN! X#$KJ6J)4! %GN(! (Q&! #J4Q(! 5O$G)(! $H! J)H$#O5(J$)! 5L$G(! 5! #&N$G#'&!`J(Q! (Q&! #J4Q(!
5O$G)(!$H!HI&_JLJIJ(V*!

M-"$#12"+.-(>$"B$$-(L@P(*3><2.%4.-$-"*J($61%45$*(
FJ4G#&! 3! NQ$`N! 5! NJOXI&! ANGL! '$OO5)6! &_&'G(J$)*! -Q&! HJ#N(! X5#(! &_&'G(&6! J)! (Q&! 'IJ&)(! NJ6&! JN! `Q&#&! (Q&!
'$OO5)6!JN!I5G)'Q&6!LV!5!GN&#R!(Q&!P,:9!HJI&!JN!X5#N&6!5)6!(Q&!J)H$#O5(J$)!JN!N&)(!($!(Q&!'$##&NX$)6J)4!A?,:!
KJ5!(Q&!A'$OO!I5V&#*!-Q&!#&bG&N(!JN!#&'&JK&6!LV!(Q&!A?,:!(Q5(!#&6J#&'(N!J(!($!(Q&!AP$L@)4*!!
cQ&)!(Q&!createNjob!#&bG&N(!JN!#&'&JK&6!LV!(Q&!AP$L@)4!5!P$L+6!JN!4JK&)!($!(Q&!P$L!5)6!J(!JN!#&4JN(&#&6!`J(Q!(Q&!
566#&NN!$H!J(N!AP$L@)4!YvP$L@)4Z!J)!(Q&!P$L:J#&'($#V!Y#&X#&N&)(&6!J)!(Q&!XJ'(G#&!$G(NJ6&!5)V!)$6&!L&'5GN&!JN!
5!6JN(#JLG(&6!N&#KJ'&Z*!

C+,3#$(S(]1*+2(*$c3$-2$(./(!*3>(2.%%1-=($6$23"+.-(

!
?)'&! (Q&! '$)(5'(! J)H$#O5(J$)! JN! J)! (Q&! P$L:J#&'($#V! 5! )&`! A%$L,VN! $L%&'(! JN! '#&5(&6! ($! N($#&! (Q&! N(5(J'!
J)H$#O5(J$)!$H!(Q&!%$L!5)6!(Q&)!5!#G)!$#6&#!JN!N&)(!($!J(*!-Q&!P$L,VN!`JII!5Na!H$#!5K5JI5LI&!5)6!NGJ(5LI&!#&N$G#'&N!
($!(Q&!A>&N@)4!(Q5(!`JII!GN&!(Q&!%>&N@5('QJ)4!6JN(#JLG(&6!N&#KJ'&!($!HJ)6!(Q&O*!!
?)'&! (Q&! #&N$G#'&N! 5#&! N&I&'(&6R! (Q&! AP$L,VN*NGLOJ(! O&(Q$6! `JII! N&)6! 5! NGLOJ(! #&bG&N(! ($! (Q&! AB_&'@)4!
J)'IG6J)4! (Q&! 566#&NN! $H! (Q&! (5#4&(! #&N$G#'&N*! -Q&! AB_&'@)4!`JII! H$#`5#6! (Q&! #&bG&N(! ($! (Q&! '$##&NX$)6J)4!
AB_&'@)4!KJ5!(Q&!A?,:*!
cQ&)!(Q&!AB_&'@)4!#&'&JK&N!5!NGLOJ(!$#6&#!Y566#&NN&6!($!J(Z!J(!'#&5(&N!5!AP$L8)J(!$L%&'(!($!N($#&!(Q&!6V)5OJ'!
J)H$#O5(J$)!'$##&NX$)6J)4!($!(Q&!X5#(!$H!(Q&!P$L!L&J)4!&_&'G(&6!J)!(Q5(!)$6&!5)6!N(5#(N!(Q&!&_&'G(J$)*!
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C+,3#$(V(]1*+2(*$c3$-2$(./(!4*(2.%%1-=($6$23"+.-(

!
FJ4G#&!2!NQ$`N!(Q&!L5NJ'!N&bG&)'&!$H!N(&XN!`Q&)!&_&'G(J)4!5!AXN!$H!(Q&!X#&KJ$GNIV!NGLOJ((&6!%$L!A!Y5N!NQ$`)!J)!
FJ4G#&!\Z*!-Q&!N&bG&)'&!N(5#(N!`Q&)!5!GN&#!I5G)'Q&N!5)!AXN!.%!w%$L+:x!5)6!(QJN!L&'$O&N!5!4&(P$L+)H$!#&bG&N(!J)!
(Q&!AP$L,&#KJ'&*!!
-Q&!4&(P$L+)H$!#&bG&N(!JN!#&6J#&'(&6!($!(Q&!AP$L@)4!$H!(Q&!)$6&!&_&'G(J)4!(Q&!AXN!YJ)!$G#!&_5OXI&!;$6&!0ZR!(Q&!
AP$L@)4!'Q&'aN!JH!(Q&!%$L!JN!O5)54&6!LV!QJO!YJ*&*!(Q&!ANGL!`5N!&_&'G(&6!J)!(QJN!)$6&Z*!+H!)$(!YJ)!$G#!&_5OXI&!
(Q&!O5)54&#!$H! (Q&! %$L! JN!;$6&!TZ! (Q&!AP$L@)4!`JII! 5Na! (Q&! P$L:J#&'($#V! (Q&!566#&NN!$H! (Q&!)$6&! (Q5(! JN! (Q&!
O5)54&#!$H!(Q&!%$L*!!
cQ&)!(Q&!566#&NN! JN!a)$`)!5!4&(P$L+)H$!#&bG&N(! JN!N&)(! ($! (Q&!AP$L@)4!$H! (Q&!)$6&!O5)54J)4! (Q&! %$L*!?)'&!
545J)! (Q&!AP$L@)4! 'Q&'aN! JH! (Q&! P$L! JN! J)! QJN! IJN(! $H!O5)54&6! %$LN! 5)6!X5NN&N! (Q&! 4&(P$L+)H$! #&bG&N(! ($! (Q&!
'$##&NX$)6J)4! AP$L,VN*!!
-Q&!AP$L,VN!`JII!N&)6!5!4&("#$'+)H$!#&bG&N(!($!(Q&!AB_&'@)4!H$#!&5'Q!6JHH&#&)(!)$6&!(Q5(!JN!#G))J)4!5!X#$'&NN!
$H!(Q&!%$L!Y$)IV!$)&!X#$'&NN!J)!(QJN!&_5OXI&Z*!!
cQ&)! (Q&! AB_&'@)4! #&'&JK&N! 5! 4&("#$'+)H$! 'Q&'aN! JH! Q&! JN! (Q&! (5#4&(! $H! (Q&! #&bG&N(! Y'$OX5#J)4! (Q&! (5#4&(!
566#&NN! 5)6! QJN! $`)Z! JH! )$(R! #&6J#&'(N! J(! ($! (Q&! AB_&'@)4! $H! (Q&! (5#4&(! )$6&! Y;$6&! S! J)! $G#! &_5OXI&Z*!!
?)'&!(Q&!AB_&'@)4!Q5N!#&'&JK&6!(Q&!4&("#$'+)H$!#&bG&N(!$H!5!X#$'&NN!#G))J)4!J)!J(N!)$6&!J(!5NaN!H$#!(Q&!X#$'&NN!
J)H$#O5(J$)!($!(Q&!'$##&NX$)6J)4!AP$L8)J(*!

M-"$,#1"+.-(./("0$(L@P(B+"0(."0$#(!"#$$%&'(2.%4.-$-"*(

K+#"315(&#,1-+d1"+.-(P1-1,$%$-"(
=B@!N&#KJ'&N!5#&!$X&#5(&6!J)!(Q&!'$)(&_(!$H!5!D?!`J(Q!(Q&!NGXX$#(!$H!D?!O5)54&O&)(!N&#KJ'&N!Y5a5*!D?@Z*!
D?@!JN!5!I$4J'5I!#&X#&N&)(5(J$)!$H!5!'$II&'(J$)!$H!D?!J)H#5N(#G'(G#&!N&#KJ'&NR!`QJ'Q!J)'IG6&R!LG(!)$(!IJOJ(&6!($R!
O&OL&#NQJXR!J6&)(J(VR!5)6!X$IJ'V!O5)54&O&)(!N&#KJ'&N*!!

<&)&#5I!N&'G#J(V!#&bGJ#&O&)(N!H$#!=B@!N&#KJ'&N! !
-Q&#&!5#&!(`$!HG)65O&)(5I!N&'G#J(V!#&bGJ#&O&)(N!H$#!5II!=B@!N&#KJ'&NM!TZ!$)IV!#&4JN(&#&6!GN&#N!5#&!5II$`&6!($!
5''&NN!=B@!N&#KJ'&N*!=!#&4JN(&#&6!GN&#!O&5)N!(Q5(!(Q&!GN&#!JN!#&4JN(&#&6!`J(Q!5!D?!O&OL&#NQJX!N&#KJ'&q!5)6!SZ!
HJ)&.4#5J)&6!5)6!N'5I5LI&!5''&NN!'$)(#$I!NQ$GI6!L&!J)!XI5'&!($!&)NG#&!=B@!N&#KJ'&N!5#&!5K5JI5LI&!($!5G(Q$#Jd&6!
GN&#N! 5)6! (Q&V! '5)! X&#H$#O! &HHJ'J&)(IV! &K&)! J)! (Q&! X#&N&)'&! $H! 5! I5#4&! )GOL&#! Y&*4*! (Q$GN5)6NZ! $H!D?!GN&#N*!
-Q&#&! 5#&! (`$! I&K&IN! $H! '$)(#$INM! $)&! JN! (Q&! '$)(#$I! $H! =B@! N&#KJ'&N! (Q&ON&IK&N! Y&*4*! %W$)(#$II&#! 5)6!
P$L:J#&'($#VZR! 5)6! (Q&! $(Q&#! JN! (Q&! '$)(#$I! $H! (Q&! J)H$#O5(J$)! X#$KJ6&6! LV!=B@! N&#KJ'&N! Y&*4*! 5''$G)(J)4! $#!
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