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2)1(O&!I$(0&H! &IWHSKIE&!5! S&(I$H! 44161 SI4)518! GBF (I IH(O&! %$LS*1?) LS(O(O8EB@! SVS(&N!
“JINWHSKIB&! (O5(I5IIIWHS'&SS&SISHISI%$L1#&'&IK&IWO&!S&)(1SI4)51*
|

D1@8$*8#90*RIBAH) *19+B1$S1 14+ AQERIEH GHHEH! (0&1)&&6&6!($SIS! HEH! (O8I INWIGNE)(5(J$)!$H!
“$#[HI$ SILVI(OI#6!W5#(I&S!=B @ISHBREHH5'&! ($IN5)54&! (O&I#&I5(I$)SOIWSISH!I%SLS*

[2X P9$(K899O

-O&IGS&!'5S&S! (5#4&(&6!LV!I(0JS!(5S[!'5)!L&!6IKI6&E | INB EIMMBEIKE! (O&!'SO&SIS)I$H! (O&IWHS' &SSES!
$HI51%$LI#G))J)41)| (O 15)86H! &) 5L1&! (O&!#&I5(I$)SOIWILE( &&)16JHHEHR) APHHCIRAEY S (&N*!

-O&IL5SJ'IGS&I'5S&SI5HEM

—  &)BI(0&IA?,j,+<jYTO:!($!(O&IWHS' &SSE&SISHISISLI"O&)!I5IWHS' &SSIHI)ISO&S*
—  =66!51#&I5(J$)SOIWISHI6EWE)6&) &ILE&( SEPBILEB!5! (54*

~ <&(15111(0&!%S$LS!(O5(16&W&)6!H#SNI5I%SLI4IKE) HSHISISWE IH' | (54*
B_5NWI&SI$SHIN$#&!I'SNWI&_IGS&!'5S&SM

—  Y#&5(&I5!$H#[HIS IN5)5A&HIHS#IDSLS*

— ,&)6!51SJ4)511($!5111(0&!%SLS!(O5(I5#&!6&WE&)6&) [ HHSNIS)&*

[21 )#:>:"$:"CHSB@=(%/E$SU$@"S(:-@

h*0*T,J4)5I9

-0&!=B@! INWI&N&)(S!5!)& 1 SI4)511A?,j,+<jYTI:*1-0ISI SIA)511 "IN L&! S&)(! ($! 511! (O& WS &B !
%S$LISJINSIIK&! 0&)!$)&ISH! (O&IWHS'&SSESISH! (O&!%$L!&)6S*-OISIHES(GH&! JIIN&&6!($!&_(&)6!(O&![&H)&I
(0JSH& 1SIA)5I*IF$#I (OISIWHS(S(VWE! &!'05)4&!(0&!SIA)51!($!,+<>-@+:;*!

|

a0&)! 5! WH$'ESS! $H! 51 %S$L! #G))J)4! J)! AH&EN?,! HI)ISDE.FKNSH®B IS! #8'8&IK&EZP! 5!
A?,j,+<jYT9:1SI4)511 JIIL&!IS&)(I($!511H(O&IWHS' &S S&SISH! (O&!%S$LII)I5! (#5)SW5E#&)(IN5))&#1J)6&WE&)6&) (V!
$H! O&H#&! (O&V! 5#&! #G))J)4*! =)V! A(HESBIR! SWWIJ'5(IS)! '5('0! (0JS! SIA)5I! ($! N5)54&! J(S!
WHS$'&SS&S*

|

F$#1(O&#&S(1$H! (O/SSRIBHSIIS J)413) (&#H5'&1ISIWHSKI6&6!($!S&8)6!5)VISIA)51($!51%SLH
|

- (:2%2'0&T;'0"Z$:0L Y%+ (<LOSBUOHOOTE $#": OV $$#70: 2"X 0B "V ZEAGI'S"): #"%/2'FEMD
|

|

h*0*Q.&W&)6&) KBS

-0&! J)(&#H5'&! ($! N5)54&! 6&WEHR)L&('&&)! %S$LS! "Il WHSKI6&! (BBNWESS! “J(O! (0&! ($$IS! ($!
INWIENE)(I$#[HI$ S*-0&!16&WE)BS) JIIIL&!$#45)Ic&6 A/R(O5(1 JINI&5SE&! (O&! GS&ISH! 6&KRB)6&)'
LVI6IHH&H#&)(HI5VE&#SH-0&! (54S! Il L& HEWH&S&)(&6!5S!5! S(#J)4P!5)6! &5'01#&15(J$) SOIW! $H! 6&WE)6E&)'&!
5SS$'J5(&6(015! 641

|

8W&)6&)B.S! 5#8!5"&SSILI&! )| L$(O! 6J#8'(J$)S* -OIS! ) HS#NS(I$)! Il L&! S($#86!"J(O! (08! J)H$#N5(I$)! $H
(0&!%$LP1J)|(0&!|SLI@5)548#*
|

_0&!=B@! $HH&#S! 5)! J)(&#H5'&! (O5(65B3)8! 68 WE)6&)'&! L&(&8)! ('$! %SEE&I&(I)B)! & IS(J)4!
6&W&)6&)'&-O&KJFHS' &IWHSKI6&6!($IN5)54&!6&\BSIO&)5S H$IIE SM
|

#&88'08'0,'C 2'$:0LYU&12%: 0L Y U&3 2% OLOW[VHZEAGI'S":): #"B%
|

&'9"™8*'0&'0,/C 2'$:0LY¥xU&1®'$:01%<U&3Z%. 0LV [VIHZEAGI'$™): #"B%
!
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-0&!1J)(&#H5'&! ($I$L(5)!(O&!6&W&)68,) &SNEIEESI5)6! (O&!- 5SS I5(&6! (0&!68&WE)6&) &*la&!'5)!
SW&'JHVI(0&!I&K&IS!5)6!(O&!IBI#E'(I$)!J)! 0J'O!($!S&5# Ol (O&IH&I5(I)SOIWH!
%
L"0:2"\)8'*0&'0,"2C.(U&LVY%EW[VI%9';'92V%&:$',":(OVIZEAGI'B%): #" D%
|

3! Q$9-C#;$(V$<-":8":-@(8@=BEE-;8":-@

32Y &0O$#0:$D

&HKI'&! H$#! #&S&#KB(I$)S! $H! AEREH B 511$°8.6! (3! 511$'5(8&! #&SE&HK5(I$)S! HS#! SI)4I&! #&SSGH &! $#! 5!
AHSGWISHI#& SSGH & SHI>&SEHKE(I$)S!5#&!INS6&! HE#! 5! (IN&!J)(8#K5115)6! JH!)&&68&6! (O&ISNSG)(!$H! (O&IHE&S
SIS$IWHSKIG&E! XHS#!&_SNWIEP!0$'ING'O! >BBZISRERBL! WHSKIB&S! (#5)S5'(I$)511 #&S&H#K5(J$)S! 5)6!
NJ4#5(I$)SPI51I$ J)4 HE# SEHE! 4#SGW!I#8 SE&H#K5(I$)S* =IS$P! (O&! S&#KJ'&! 5# 0J(&'(GH#&IQS!L5S&6!$)! S(5(J"
&5'015((#ILG(&ISHISI#&SEHKS(I$)NGS(IL&I#&WHES&)(&6!LV!I5)I$L%& (PINS[J)4! GRS EHHSEREHSHS!J)!
#&HG&S(S! @BSIBOGES(SIHSHI51IS5(IBEBEB!511$J)41'$) GH#&) (I #J(&SP!0$ &K&#P! (OR)B!F'!
SJ)41&!(OH#E56&6*

32X P9$(;89%0

® L5SJ1SWEH5(I$)SM! 566J)4P! #&NSKJI)A! X$G(1)&! $H! (O&! INSA&M! 5'($#P! (0&)! 5! LS ! J(O! SWEH5(J
S(5(J)4! (O5(!5'($&I18'(S!5) $WEH5(JI$)P!5)$(O&MAE (8G (I$)! G)J (P! WEHHSHNS! (O&I SWEHE(J$)! $)!
(O&!(INGLI&P)$(IHI&S!(O&!IGSEHIELSG (1#&SGI(SZ

® AHSGWIHESSGH &SIXGSEHINS[&S!I5H#ESEHK (ISP EBRHEHEIOMRRE!LV!(0&!1&_&'G(JI$)!G)I(P!
#&SGI(1ISHE&(AH)&6Z

® (#5)SHI$)S!X&_&'G(JI$)!G)I(N5[&S!5)I $WEHE(IS)! SHBEILINEIIA#5(I$)SINS)548H##& ' $#6S! (O&!
'05)4&SZ

321 )#:>:"$:"CH$(

!SO$‘S! (O&!5#'0J(&'(GH#&! $H! (O&! #& S&#K5 (IS HAHIQHEIM! W5#(SR)BRHEY &'G(I$)!G)I(!

Service \ Execution Unit

engueue reguesls
\\& Decode
< : reguest
Maodify
time-tables

Reservation | ‘ Reserv, | @

M:<CHE6(&O$HO:$D(-J(">$(HSI$#08":- @ HBIEHIL
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5)6! (IN&(GLI&H F#$)R)6!'$)(51)S! 5! bG&G&! $HI#&G&S(SP! 0J'0!54#&! (O&)!WGII&E! LV &_&'G(I$)! G)I(!$)&! LV!
$)&PIWH#S$'&SSE&6!5)6!(0&) H&DG IH&BISWEHS(I$) S 5H#&IWEHHEBNIBS SPLTRNEMB(IS) S| 5HEIHE'SHE&H!

($! (0&! NJ4#5(1$)S! N&' OSYISNEH5'(I$)! "J(O! (O&! SEHBIIGO$)! $)t*##-#d( V-( 9$($@;C$@"#8( SE(

#<$@ (=$(ES(H$ISHSD;:82

32] TW/E$SNI@"8"+@
-0&!'SNW$)&)(S!5#&16IKI6&6!I)($!(O&IHSIIS J) A 44$GWSM

® 5((#ILG(&S

® 5((#ILG(&!O5)61&#S

® L5SJI&I&N&)(S

® N5)JWGI5($#S!I$H!(O&!IL5SII&I&NE)(S

® A#PGWS

® NJA#5(I$)S

® H#$)&)6!
System
request

Check all
time-tables

| —
Execut
User Execute

@

M:<C#$EJF9"#8;"(CI$(;89B(J-#(">$(9$#:;$2

!
=((#ILG(&SHEWH& SRIHEOQ(OSINSWWEE! H#SN! (O&#& S&H#K5(I$)!6$' GN&)(*1-0JSI5II$ SIH$#S(5(I' (VWI)4!
5)6! WHSKJIE&S! 4#&5(&#! '$)(#$1! $KE&H! (0&! & _&'G(J$)! 5)6! NSWWJ)4! (05)! GSJI)4! SINWI&! NSWS! “J(O! S(#J)
f$°&K&H#P! SG'O! #J4J6! &)KIHS)N&)(! 5IS$! 6&N5)6S! 5)! 5'(IK&! J)KSIK&NE)(! "OBHILG(ES( 5#&!

J)(#$6G'&6*
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Update
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Generate
operation

User

/

Time-table

Executi
an Unit

Execute
oepration
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B5'O!5((#ILG(&!05S!5!6&6J'5(&6!05)61&#P!"0J'0O!)$ S!I"O5(!1($!6$!"I(0!5)!5((#ILG(&*1-O&S&! O5)618#SIWH#SKJI6
SWE#5(I$)S!(O5(!15#&!511$° &6!$K&#!6 JHHE# EFBRBIL R SH-#d(V-(9$($@;CI@"#8(SE(-#:<$@(=$(ES(
#3I$HS@;B2

75SJ'1&I&NE&)(SIS#&NBSI'ILGII6I)4AILIS[SI$H! (O&!S&#KJI'&*19I[&!5)!&) (# V! IB(DRPIINEBL I& P& (**!

B5'O!$H! (0&S&! &I&N&)(S!05S!5!6&6J'5(&6! N5)JWGI5($#!"OJ O #&W#&ES&)(S!5) SWE#5(I$)! $K&#! (O&! &I&NE&)
& 5NWI&!566J)4P! #&N$KJ)4P!5)6! S&5#'0J)4! J) (BRERZINGS (JK&! #&SE&H#K5(J$)S! 5#&! 05)61&6! " J(OJ)!
1,"$568&3%)7$%.(1.5"

System

Select
entries to be
changed

Store
current state

Execlti i
Modify Migrati
on Unit \@ | e

If failed,
restore

N

M:<CH$6(PI$(;89$(J-#(%:<#8":-@92

|

@J4#5(I$)S!GS&! SINWI&!SLIE&' (INSWWJ)4A!N&'O5)ISNS! (O5(! WHSKIE&! 5(SNI I $WEH5(I$) ! $K&H#! (O&! N5)IW
5SISO$ W) cr#t-#d(V-(95($@;CS@"#8(SE(-#:<$@ (=$(ES(#BISHSD(\BP9$($@;C$@"#8(SE(-#:<$@(=%(
E8(#$J$#$@4:82

|l MF(+-@:"-#:@<

12Y &C6#0:$D

+)15)VISWEH#5(J)4! SVS(&N! &I O5K&! 5! S&(! $H! SWE#5(I$)SP!'SNN5)6S! 5)6! &K&)! WHSA#ENNJ)A! J)(&H#H5'&S! (C
WHSKJIB&S!(0&!IGS&H#! J(OI(O&ISLIII(VI($!DS " O5(1ISIO5WWE)J)4!$) (O&! SVS(&N*1+)I AHEEN?, &1 JIWHSK G
(O&NITB(O&!%SLING)I ($#J)41]) (&HH5'E

|

~0&1%SL! N$)I($#3)4! 'BWELIII(V! $)! AHE&N?,! 5S! @0/! JII! WASKIE&! J)HS#N5(JS)! 5LSG(! (O&! %$SLSP! 5)6!

WHS' & SS&S H&I5 (RS SFHES(O&! 51 1&# IS &#*
|

~I(0$GA0! &1 JIIIWHSKI6&! L5S I HE5(GH#&S!)$ PINS#&I56K5) &6!$)8S! (O5(1JIIIL&!68S #IL&E!S)! :0<0+ 11 JII!
L&! 6&K&IBGE J)! (O&!)&_(I N$)(OS* -0&S&! H&5(GHE&S! 5#&! N$)J($#J)4! '51IL5[S! 5)6! (O&! 5LIII(V! ($! 566! 5)V!
N$)J($#3)4IK5IG&ILVI(OJIGSRA (0&!'S) &W(ISH! @& (#)'

12X P9$(K89%9
1SLI@$)J($#3)4! JINO5KE!(O&N)&_(1I5INM

o -$I5G(SN5(JI'5IIVIWHSKIE&! (VWJI'EII)HE#NS(I$)!5S BHERBGR!5S!&_&'G(I$)!(IN&
o -SIWHSKIE&IN&G'O5)ISNI($IINI((O&!(VWEIS)6!(0&!4#5)GISHI(VISHII)HSHNS (IS$)!'$118 (&6!
o -$IWHSKIB&IN&'O5)ISNI($I&5SIIVIS661)& 1) HS#NS(I$)!(B!(O&I4&)&H5(&BILVI(O&!ISVS(&N
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o -$IWHSKIB&IN&'O5)ISNI($IL&!)S(IHI&E! 0&)!'&#(5]) NS KGNS IL5'[SZ

a&!'5)16&SH#IL&IS&K&H5IIGSE&!'5S&S!IGSI)4I(0&!INS)I($#Ic5(I$)!(05(1 &L I WK SELIBRIDIS!

o <&(IJ)H$#N5(I$)I5LSG(I(0&I&_&'G(I$)I$HI5I%SLIX(VWI'EII9J)G_IWS!I'SNN5)6Z
o <&)&H5(&!(#5'&II)HEHNS(IS)!I5LSGREBKISEH5I%SLIXGBUIWHSHIII) 4 ($$1Z*

1210 Y#;>:"$;"C#3$(

-O&I5#0J(& (GH#&ISHI%SLINS)I($#IC5(I$)! IS WHEK B RFNOALS;+ @< 1J)SI6& =B @{! GS&BT !

5)6!J(KA)0T IXYJI)(&HH5'&Z!($!& WSH#(IN&(OSEBNBNDE,"$.6(,/"(/36"$:86$/,"$%6&/&/?%"$8&")07/$
J)'IG6&I5)VI $#[1$)!'5IIL5[S! & WH(! ($! (O&! GS&#! 5)6! LGHH&#I)4! N&'O5)ISN* <&((J)4! LGHH&#JI)4! "$#[J)4!
SK&H SSN&!N&(#J'S! JIIN&&6! ($! #&5(&! S&KE&H5I!' J#' GI5# hG&G&S! (O5(! JII! L&! HIII&6! GW! " J(O! (0&! K5IG&S!
(0&JIHI(IN&S(ENWZ*a&! JIIN&&6! (S WHSKI6&I&KE)(S!($!)$EHHMEDRBEHG | *

|

.+I&!'5)!S&&!5!6J54#5N!SO$‘J)4!#&I5(J$)S!L&(‘&&)!‘$NW$)&)(S!($!&)5LI&!N$)J($#J)4*
!

User Scope Core Scope
credentials
-« 3.5: CDA
User
llba job |D and
C‘T h”_r"f evenls to 3.3: Job Directory
measures B
job |D and job info
3.1 XOSAGA events to
manitor A 4
- reservation info _— . -
3,3: Reservation
. > . I ) .
3.3: XATI < 3.3: Job Manager <€ Manager
callback A
measures ~
resource info local resource
job unit info
info
™~
~
3.3: Exec Manager 3.3: Resource Manager
process info Ace info
2.1 + 2.2: XOS Node
Node Scope

M:<CHE(A+-@:"-# @<(H:8<#8%(SH12(Y 2ZU

3*0*T)SL@)4!

AF+@<d WHSKIBES! “J(O! %$L! #&I5(&6! J)HSHNBLISR J)($! '$)(5'(! "I(O! (O&! %$L! N5)548#! (O5(!
R(&0/6&1)S$/,"$F&AS.08%.)1$;86$'0;869./'&0$&;$/,"$)/./3)$&;$/,"SFEASBI'I"$)3A9'/$/'9">$86$)/./3)C*
a0&)!"&!&)5LI&! LGHH&#I)4! $H! N&(#J'S! J)! (O& REEBHER S($#&! (O$S&! W&H %$L! J)!'5S&! $H! N&(#J'S!
#&15(&EB (O&I%L*

|

3*0*QB_&'@)4!

*L$;+ @< WHSKI6&S!GS! J(O!J)H$#NS(I$)!5LSG (1 (O&!&_QILEPBEDE"/"$:"$(.0$5"/$%68&(")")7$
%S$L! J)HSHNSUFF(0&! 6IHHEHE I+ @<! 5#&! '$)(5'(&6! ($! 4&(! 511! (O&! J)HSHN5(I$)! $H! (0&! #G))J)4!
WHS'&SS&S31J)! (O&F+@<!LGHHRIAISH! N&(#J'SI#&15(&6! (SLEDE@< " JII! L&! S($#&6! O&H&I WEH %$L
G)I
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a&!O5K&!(0&!&_(1S&(I$SH!SWEH5(I$)SI#&B6V!($!GS&M
|

0"06L™ (<2]2'SCZEAGI'S"): #"%/2'SI'S"VA]6%9:2"X1"$:0L Y96+ (<U&2D_%

%

:0"%L".(<2U0)(C9:2"X!"$:0L Y %-+(<U&2V%:(VASTI"90) (O';'9V%9:2"X!"$:0L YO88"'$:, 2V %

% % ZEAGI'$":): #"%/2'$I'$"V9%™M]6%ZSO!"$:0L%+(<U0)(0%"D_%

%

:0"%L".(<U0)(C2"$:0L%%+(<U&V%:0"%"7+\)U0)(V%:0"%:0)(O';'90VI69:26X!"$:0L Y %2"'$:, 2V%

% % ZEAGI'$"): #"%/2'$I'$"V%™M]6%ZSO!"$:0L%+(<U0)(0%"D_%

!

-O&S&! SWEBHE! 5#&! #&I5(&EMBF@<*IL™.(<U0)(! '5)! 5S[! H$#! &_(#5! J)HSHNS(I$)! X5L$G(! #G))J)4!
WHS'&SS&SZALGH @<! XGSI)ME&("#$'S+HH$Z* :$ P! (0&! $GWG(! J)HS$#NS(I$)! IS! HI_&6! LG(! J(! "IN L&!
'GS($SNICELI&! “J(O! (O&! J)\WGHE5NE(BHKS*\)UO)( PL0)(O';'9 ! 5)6! (O&! IISHSN&(#TS ($! #&6G'&!
N$)J($#3)4 SK&HIS56! WHSKIB&E! O&)!'$)(5'(J) 4 $(O&H! " SNIVEIEHS) (IV! & WHESE)(! (O&!#&SGI(S!5S!5)!
A@9!"J(0!(0&)&_(ISHG'(GH&M

|

FI)5I1V!_'SNN5)6SRI*ES)6IM"$# I54&1L GJI(1GSI)A! (O8I WHEKISGS! J)(EHWETE. BT I(OBI56KS) &6!
K&HSJI$)! SHISH,! I L&! LGJII(! GSJ)4!'5IIL5S! 5)6! N&(#I'S! HG)'(J$)51I(VP!)$ ! "&! 5#&! WHSKIEI)4! 51 WSII!

K&#SJ$)*-0&!_'$NN5)6S!ISO$GI6IL&!(5[&)15S!& SNWIES!S) OBRISTC SK:LJ)(&H#H5E
|

Z! PO$#(<C:H$

Y$6&1IS!15"&SSILI&!(O#$GAO!A(#&&N?, !, D; #&WSEI(BMAMUU S N*AHS#48* N #IS*H#USK)U_ [#&&N$SUa"0*0U

Z22Y K>$;?/-@": @€

“$1)& 1'$NN5)6S! '5)! L&! ISSG&B! $)! (O&! '$)S$I&! ($! 566#&SS! H5GI(! ($18#5)'&! HG)'(J$)51J(J&S* -O&! %$L!
'0&[W$J)(I'SNN5)61ISM

M,N',B*(:0"%+(<¥8

-0&IY>I$L@) 4! INWIENE)(S!(O&!"$SNN5)6!KI5!(0&!J) (8#H5' &M

*1<9:,%:(:8%,N', B*(:0".(<C!"$:0L%+(<USVUHZEAGI'$"): #"%/2$I'$"D

%

-O&I%S$LIH&S(5#(I'SNN5Y6IISM

M$'2"#$"%+(<U8%,N',B*(:0"'$2:(0

-0&IY>I$L@)4!INWIENE)(S!(O&!"$NN5)6!KI5!(0&!J) (8#H5'&M

*/<9: OH(:8%$'2"#$" . (<C!"$:0L%+(<UBV%!"$:0L%,N', B*(:0"'$2:(OVIZEAGI'S":): #'%6/2'$I'$"D

|

!

=106$LI'O& TW$J)(I'5)IL&! (5[&)!LVIISSGJI)4lg_'O& [WSJ)(1%$L+R) SHED&!

:G#J)4 'O&[W$JI)(J)4! ('$! (VWES! $H! 65(5! “JII! L&! S&(! GWM! 4#J6! 'O&[WBH(H)45 ERIEH) &

'0&[WS$J)(&#! 48)&#5(&6! INSA&I HII&SH Y GH##&)(IVP! (O&! 4#J6!" O & BN INALEEF5KE6! G)6&#! (O&!
A#&EN?,I"0&TW$J)(! W5(O! gU&('U_$SU%SLJ'0& [WSJ)(INSA&jBIH& ($#VU! "0J'O! IS! '#&5(&6! 5G(SN5(J'511V! IF
)$) .&_JIS(&)(*I =H(&H! ISSGI)4! 51'0& TWSJ)(! 'SNDE)6B#&. ($#I&S! %S$L+:U'0& TWSJ)(DE#SIS)UISLE)I(TU!
“JIIL&IH&5(&6!G)BE&H! (O&IAHEEN?,'O&TWSI)(IW5(OP!'$)(5J)J)4!5)!_NIIHJII&! IEB(EIRIN&(5

1)1 9J)G_,,+! (O&! [&#)&I! 'O&WSJI)(&#! S($#&S! IN54&! HII&S! G)6&#! UK5#U'O[W(U*! +)! '5S&! $H! 5! SG"&SS
'0&W$J)(RO&! H$II$ J)4! HII&S! “JII! L&! #&5(&6M! 4I$L5[jDB>,+2;*LI)P! )$6&j;?:B+:DB>,+2;*LJ)P!
(5S[j=""+;jDB>,+2;*LJ)P!(5S[NNj=""+;jDB>,+?;*LJ)*! !

F$#19J)G_A?,! (O&! 6J#&'($#V! U&(U_$SULI#U! NGS(! & JS(! J(O! #856U #J(&! 5"&SS! WEH#NISSJI$)! HE#! 5)V! (
FGH#(O&H#NS$H&P! (O&IT@M)&I! N$B6GI&S! XLI'#P! LI#KNS6GNWP! LI#INWSH#(SZ! NGS(! L&! 1$56&6! LV! JISSGJ)4!
gN5[&! J)SN$6g!5WWII&E! ($! (0&!1 79Y>1J)S(5115(I$)! 6IH& ($#V*1 +) $#68&#! ($!'O& TWSJ)(15!%$L! GSJI)41 79Y>P! (O
SWWIJ'5(J$)!05S!($!L&!1I)[&6!S(5(I'5IIVI I(O179Y>! GS&H#! | IIS BUSIKB[H I'#Z*1-0JSISK&H#0&S56! JII!
L&IH#&WI5'&61)15115(&# =B @!K&#SI$)*!+)!'5S&I$H!5!ISG"&SSHGI!'O& TWSJ)(P!(O&H$II$ J) 4 HII&S! JIILE&! #E&5 (8
"+ *DB>,+2;*LIHPI"+*DB>,+2;*_$SPIWH$S*(_(PIbG&G&P!(OH#&56jHSHWHS' &SS]"+:*(_(*

-$1#&S(5#(15!%$L!$)&! O5S! (R1IB&EEH(1%$L+6!K&#SI$)g!5(!(O&IA'S)S$I& F$#I51#&S (5#(1 ($!L&! SG"&SSHGI!(C
4#6!"0& [W$J)(J)4INEG5(5!5)6! (O&! [8#)&I!"O& TWSJI)(&#! IN5A&IHII&SINGS(1$'511VIL&!SK5II5LI&! G)6&#! (O&!
L&H$88,)(I$)&6!1$'5(I$)S*

|
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Z2X 789:;(B&('C/I-#" (

-$1'$)HIAGH&! |$L! @5)54&ANBSWEHIV! 'O&'[ " O&(O&H! (O&! '&#(IHI'5(&! IS! (#GS(&6P! (O&!)$6&! (O5(! #G)S! 1$L
@5)54&#! 1$'511V1)&&6S! 5 HSI6&#!'$)(51)J)4! (O&! WGLIJ'! '&#(IHI'5(&S! $H! (0&!'&#(IHI'5(J$)! 5G(O$#I(J&S! (OS5
(HGS(* YG##&)(IVP! (0JS! J)'1G6&S! (O&! WGLIJ! '&#(IHI'5(&S! SHECHE €5 (B &#HB)AS5(I$)! (O5(! $G#!
$#45)JS5(I$)! (HGS(SP! 5S! &Il 5S! (O&J#! #$$(! '&#(IHI'5(I$)! 5G(O$H#I(V! WGLIJ'! '&#(IHI'5(&SH 7V! 6&H5GI(F
'&H(IHI'B(&S! 5#&! WIS'&6! J)($! U&(U_$SUMHGS(S(SH&U'&H#(SU* -0&! 1$L! @5)548# #8&56S! (0&! W5(O! H
'$)HIAGH5(J$) HIT&IM(2a, (0):La. (<SOLA, (B)6&HJ)&6!5S!(O&! K5I GEHTA(OENSW (IS)*

-0&1'1J&)(SIGSIT 1)&&6S!($!(5[&! 5#&ISH!I$56)4! (O&! GSEH#GS!'&H#(IHI'5(&!5)6!(O&IWHIKS(&![&VPIWHSNW(J
(0&!GS&H! ($!&)(&#! (O&IW5SS $#6! (3! $L(5)! (O&! WHIK5(&! [&V!'S) (LY \TESABENS! WHSKI6&6!J)!
(O&A(#&&N?,19)G_16JS(#ILG(J$)P! SG@BES)6!'SNN5)6 .1J)&M2/DMB: S *P! 0% &KE&HP! 5I#&56V/!

(5[&!'5#&! $H!1$56)4! (0&!)&'&SS5#V! HII&S* 7V! 6&H5G I (P& BNNBH) (! WI5'&S! (O&!'&#(IHI'5(&!
HJI&SII)|(O&IHSIEB4BI (0&!I=B@"1J&)(1& W& (SYO&NM

|

® |U* _$SUHGS(S($#&U'&#(SU'65*WEN!IISI(O&!GS&#gSIWGLIJ'I'&#(IHI'5(&P
® |U* $SUHGS(S($#&UW#IK5(&U'65*WEN!IISI(O&IWH#IK5(&![&V!'$##&SW$)6J)4! ($!(O&!GS&#HgS!'&#(IHT'

+H!(O&! GS&H WHEHEHS!516IHHEHE)(11$'5(J$)! HER (R8BI I BERH I AGH5(J$) XHSG)6! L V! 6&H5GI (!
J)NU*_$SW6UI(0):LA,(GF!5)6KA)0T I'$)HIAGH5(I$)! XHSG)6! LV!I 6&H5GI(! JVUBUSBI(O): LA, (0F!
)&&6!($IL&INSBIHI&EM

|

o CO$HKSH"J:BI%W(I$)!'$)(5)S!(O&IWS(O!($!(O&!IGS&HYSIWGLII'&H#(IHI'5(&IHII&P!5)6
o CS#R$.M:ESW(IEH)(5J)S!(O&W5(O!($!(O&! GS&H#GSIWHIKS (&![&\V*
!

721 )=08@;$=("$#0:;$9("-(;-@"#-E(Q-F9
a&!"JIN&_WI5J)!/(0&!6JHH&#&)(IN&(O$6S!5)6!J)(&#H5' &S \NYIBKIB)&HMPBT  1J)(&#H5'&S*
|

_0&1)& 1J)(8#H5'&.SIWHSKI6&6!($IN5)5481S4)51S!5)6!'S) BRDASIISE.
[(:8%2'0&T;'0"C!"$:0L%+(<U&V%UO"L'$%2:LO#IOVIUO"L'$%(*' $#":(0V%>$(,'220:2"%9: 2" VA ZEAGI'S":): #"%/2'$]
%
-OJSIN&(O$6!511$SI'O$$SI) 4 (O&IWHS' &SSE&SISH! (O&!%S$LI(O5(1 INHE &IK&!(0&!SIA)51*-O&ISWEH5 (I$) IWSHE
J)6J'5(&S! JH! (0&! SI4)5IBBEGE.) (! ($! 511! (O&! WHS'&SS&S! $H! 5! %$LPI%6GS(! ($! (O&! N5S(&#! WHS'&SS! $H! (O&
$)IVI($!(O&IWHS'&SS&S! (O5(15WWE&S#1J)! (O&!IS(1$#!5111 (O&IWHS'&SSISH! (O&!%$LI&_'&W(!(0&!$)&S! (O5(I5W
1ISE*

|

a&IO5K&I5IS$I5)! 'SNN5)ERVSLI&!($ISE)6I&KE)(SI6IAG(OEG(1%5K5!'$)S$I8
|

-0&1J)(&#H5'&IWHSK I6&6!($IN5)54&!16&W&)6&)'&SIIFI5SIHSIIS SM

|

#&&B™0&0,'C.(<U&LV%.(<U&IVIBW[VIZEAGI'S!:): #"D%

! aJll!566!(0&!6&WE&)6&) &IHASN!ISL+6T!($!$L+6Q!5SS$ I5(&6! (B!(O&!-=<*

%

&'9"'8*0&'0,'C.(<U&1V%.(<U&3V%BEW[VIZEIGH D%

! aJIl16&I1&(&!(0&I6&W&)6&) & HASNI$L+6T!($!]$L+6Q!5SS$ I5(&6!($! (O&!-=<*

%

L"0:2"\)8'0&'0,"2C.(U&LVY%EW[VI69';'92V%&:$',":(OVIZEAGI'$"): #" D%

! adlll #&(G#)! (O&! 1IS(I $H!J$L+6S! (O5(! O5K&! 5! 6&WE&)6&)'&! #&I5(I$)SOIW! " J(O! (O&! %$L! " J(O! (0&! ]Sl
4JK&IP)6!(0&!-=<ISW& JHI&E*-O&!6IH#E (I$) WEH#EN&(&#1J)6J'5(&SIIH! &1 5)(1(0&!6&WE)6&)' &SI H#SN! (05(1%S$
$#1($!(O5(1%$L*-0&N&K&I'WSH#EN&(&H!"J111J)6J'5(&! 0% IN5)V! &K &ISISHI6&WE)6&) &SI &) 5)(*1+HI(O&N&K&IIS
&1 JINIS)IVIA&(I(O&I%SL+6SI6I#E (IVIHE I B@IBN&!&54#&17)6T'5(1)4*

!

2] NF(+-@:"-#:@<%

a&! WH$KJIB&! (0&!)& (I N&(O$6S! H$#! (0&! %S$L! N$)J($#J)4P! (O&V! 54#8&1)SDS! BYEHEDAD! |
J)(&#H5'&SIL&J)AI5LI&! ($IGS&!(O&N!(O#$GA0!|=D=!"$6&!5)6! Y I'$6&*

|

0"96L " (<2]2'SCZEAGI'S"): #"%/2'$I'S VA |69%9:2"XI"$:0196(<U828h %
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|

:0"%L"™.(<2U0)(C9:2"X!"$:0LY %-+(<U&2V%:0"%"7*\)U0)(V%:0"%:0)(O';'9V%9: 24X!"$:0LY %?"$:,2V%

% % ZEAGI'$"): #"%/2'$I'$"V%M]6%ZSO!"$:0L%+(<U0)(0%"D_%

|

:0"%L"™.(<U0)(C2"$:0L%%+(<U&V%:0"%"7+\)U0)(V%:0"%:0)(O';'9VI69:26X!"$:0L Y %2"'$:, 2V%

% % ZEAGI'$"): #"%/2'$I'$"V%M]6%ZSO!"$:0L%+(<U0)(OZ'D_%

%

@$#&! J)H$HN5(I$)! 5LSG(! (O&S&! J)(EHHERISEG)6! $)! :0*0*1! d:0*0*1e*! -O&! $G(WG(! & WE&'(&6! $)!
L™ (<UO)(WL™.(<2U0) (IS (O&IA@9! SOc##-#d(V-(9$($@;CS@"#8(SE(-#:<$@ (=$(ES(#$I$#$@;:82

|

O8FESH(4!+N(-C"/C"(I#-%(<$"-FT@J¢

mM%S$L+)H$IS(n

mMY%SL+)HS'Y$SL+:0T/Mll i Aiin

MN&(#J'h

! mM)5N&NSGLNJI(-JN&MU)SN&N

! M(VW&N(IN&mMU{IN&n

! mMK5IG&! (IN&S(5NWoTQ/Q/Q/Q/NTUTUNIT/M//MUK5IG&N
! MUN&(#JI'n

mU%$L+)H$n

mM%$L+)H$!%S$L+:0Q/MIOh/ /10 Qhl/in !

mN&(#J'h

! mM)5N&NS(5(GSmU)3N&n

! m(VW&nNS(#J)4mU(IN&N

! mMK5IG&!(IN&S(ENWoTQ/Q/Q/Q/n<>+:1,87@+--B:mUKBIG&N
MUN&(#I'n

mU%$L+)H$n

mU%S$L+)H$9JIS(n

-O&H#&!5#&!I 51 (B! _SNN5)6S! #&I5(&6! ($!]$L! @$)J($#J)41 5S! (O&\NBSEMOREH#H5'&P! (O&V!)&&6! 5!
ZWBUIWI():LA, (OHJI&!SINJIISH! (S (O8YB)&H-#d(V-(9$(S@;CS@"#B(SE(-#:<$@ (=$(ES(#SI$#$@;:82
!

OSFESKABWIES(T>U"/>/&#P*4,)&#P(J:ES

_$S6566#&SS*O$S(0A?,:f? !
_ $S6566#&SS*WSH(0!L1///

566#&SS*0$S(09?Y=0+"

566#8&SS*WSH#(OT//IT
'&H(IHI'5(&9FTB)0UL('U_$SUHGS(S($#&U'&H#(SU_5(JIEGNNVFWEN
WHIK5(&i&VI$'5(I$)oU&(U_$SUHGS(S($#&UWHIKS(&U! 5(J6GNNV*WEN
(#GS(,($#&,,90U&(U_$SUHGS(S($#&U'&H(SUBJ_JjSSI
GS&,,90H518&

'655664#&SS*0$S(0Y:=f?,

'655664#&SS*W$H#(03V///
GSE&HY&H#(IHI'5(&FJI&OUOSNEUH) S (B BSCEEZY &#(*WEN

L/9"SNN5)6!05S!(OFM)5(G#&M
xps [-a] [-A] [-c userCert] [-j jobid]

|

51, &1&'(S5111(0&1%SLSISH!(O&! GHHE&)(IGSE&#

==+ $G(WGCHISH!'S)SS$I&Y

IGS&HY &H(IHI'5(&FJII&IAIIIGS &N (O&!IGSEH!'&H(IHI'S(&IWHSK IBEEINEN(T) |48 |5S16&H5GI(
.9Bb$L+:1aJM5(08&#1J)HS#MBBELSG (1(O&!%S$L! I (O!(O&ISWE' JHI&E!%SL+:

=<+ ISWISVS!I(0O&!1%S$LS1#&I5(&6!($!(O&!%SL+:ISWE'IHI&E! J(ON(O&!-=<IX?)&!6I#&'(I$)!$)IVPI LI &K&IS!I6&&

|

a&!'5)!S&&!5! SSNWI&!ISG OWGSHE-#d(V-(9$($@;CS@"#8(SE(-#:<$@ (=$(E8 (B TI8EE’%8'5)! S&&! (O&!
%$LP! (O&! #&S$GH&! "O&H#&! J(1 JS! &_&'G(J)4! 5)6! (O&! JYH$HNE(I$)! $H! (O& HREH(BG(WBHESEES
48)8#5(&6HHSNI(O&IWHEKISGSIA@9HII&ISS$! (O&IGSE&H#!'5)I565\H) (B {15!5)VIGS&IO&!

(

08FES(AL/9(-C"/C"(
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|

-O&M"$#,1ISI SINJISHMSP! LG (1 (1) 1G6&S! $)&! WE#ENE(EHIN! " 0&#&! &!'5)! WG (! (O&! (IN&! L&( &&)!
S(5(GS!GW65(&!$)!(O&! (#5'&*

_(#5'&I361% S+ BESEH &H#(IHI'5(EE)BAKSIHSG (WG ((#5' &eB6le

!

M"$#,14&)&#5(&S!5!(#5'& HI(BBIQ &' $W&)! (O#$GASH;'$IKISG5IIc5(I$) ! ($$1!'d>BFeP1J(1'5)!51S$!5"&W(!5!
1,:9IHJI&!($!15G)'O15)614&(1(0&! (#5'&1])!$) & IFRS(IS#1%6 S HII&IISING) 65 ($#V*

|

=SI5)1& SNWI&!'SIIIMISH, J(OM

xtrace ! j <JobID> -i 1! o testTrace

< &)&HE@(&S(-#5' & WA (&S (-#5'&*W'H! 5)6! (&S (-#5'&48%.1$ ! HII&S! H$#! %$L!"J(O! %$L+:15)6!5)! GW6E5(&!
J)(&H#K5IISHIT!S&'S)6*!+)(OISIHIES (IWHS(S(VWE! &1 JINISCWW$H#(!S(5(GSIN&(#I1$)IV*
|

~O&H&SGI(RYBH; $1ISISOS ) I SFIAGHRV

@ B4009b94-14 7-a 37 ¢

ET

M:<C#$(£(L"#8;$(-"/"@(,8#80$#

Z28 &">$#(L;-%%8@=9

aJ(O! (O&4)0T 1J)(&#H5'&! & W#SKJI6&! 5! S&(! $H! GS&#!'SNIERBSS#M"$#,P! SO$")! L&HE#EH

&_&'G(&! S&K&H5II$WEH#5(I$)! " J(O$G(! (0&!)&&6!$H! 5! ID@*!-O$S&!'SNN5)ES!I XH#SN!)B)! 'BNN5)6SZ
GS&6!$)! S&K&H#5IIS#IW(J)4!5)6! (&S(J)4!%SLSH F$#1&_ SNWILP!S$) MBS NBEBIBIW S &SS!I(S!
$G(WG(I($!S&&ITHI5I#&'&)(IVISGLNI((&6!%SLEIBHHBININMOB($Q@; CS@ " "#8(SE(-#:<$@ (=$(E8(#$I$#$@;:82
'$)(5J)SI5!NIS(I$H! (0$S&!_'$NN5)6S!"GHBERBIISLI&L) (O&IWHS(S(VWE*!

(

08FE$((L(K-%%8@=9(808:ESFES(-@ (">$(/#-"-(./$

IK-%9%8@=( M$8"C#$(e(*bC:O8E$@;$

LOCK ]$L!,GLNJISSJ$)!IU! SGL

LOCF2%> 1$L1,GLNJISSJ$)! J(O$G(IW#$KI6)Al],:9

/9 ( 1SLINS)J($#IC5(I$)IX%SLI5)61WH#S & IBISIBE.
L?:EE &)61%$LI&K&)(SIUIS&)6BKE)(IU1%ILYS)(#S
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LD8:'( a5J(SIUH& &JIK&SI%SLI& J(IS(5(GSIUI%S$La5

L#8.% <&)&H5(&SI5!"SHEK&HNHE'&

+(1ISIWI5))&6!(3!05K&I5! J6&#ISGLS&( ($!L&ISERESIOTEIEI)AIELI&!($I&_& G(&IF)AHEEN?,*
-0$S&!_'$NN5)BSS$H[!" (0! ZWBEUIWI(0)A, (0)$)HIAGH5(I$)*
|

2*1*T _SGL
M2/4_'$NN5)6! WHSKIB&S! 5! J5K5! “5V1 ($! SGLNI(! 5)6! & _&'G(&! 5! %$L! WHSKIEI)4! 511,:9%1 -08&#&! JS! 5
SINWIEEH#SIS)!IL5S&6!$)!5!SO&IIIS #IW(I(O5(I#&5(&S!I(S&IH!(0&!],:9*

xsub [-h] [-V] [-V] [-c cert] [-f jsdI]

[

.QO&IWISG(WG(

KIK&#LSS&!5)6!6&LGANS6&

CIGS&HY &H#(IHI'5(&ANIGIS&! (O&!IGS&H!'&H(IHI'5(&!WHSK I &G TARBUINGEQ): LA, (06 S!6&HSEGI(
.H1%S6I1"JINSGLNJI(I/(Q&!%S6I

!
M2/A2MBIISM2/4LG(I(O&!IGS&#)&&6S!($ISWE&'IHV!$)IV!(0&!&_&'G(5LIME{BESBBIWEIRBG(!
QAHHII&S! ($11#&6I#& (1(O&I6IJHH&H&)(I'05))&IS*

xsub.sh <executable> <parameters> -in <input> -out <output> -err <error>

2+1*Q [JII
MB:BU#SKI6&S!5! 5VI($1S&)6!&KE)(S!($1%SLSIWHSKI6 )4 (081%S$L+:15)6!(0&!) GNLEHISHIFOI&KE) (IX$#!SI4)5
!

xKill [-h] [-v] [+ joblID] [-c cert] [-e event]

!

.Ol0&IWI$GIWG(

KIK&#L$S&!5)6!16&LGAINS6&

CIGS&HY &H#(IHI'E(&ADIGS&! (O&!GS&#H!' &#(IHI'E(&!IWHSK I6&6*EARIBUINGEQ): LA, (06 S!6&H5GI(
.%0!1%$L+:

.&IBK&)(*'BK&)(I($!L&!S&)(I($!(O&!%S$L!" JEIUDR SV HL +:

!

|
2*1*0_"5J(!
Mb#:1 JIILISIG)(JNN(O&I%SL+:1IS!16$)&UHI)ISO&E*

xwait [-h] [-v] [-c cert] [} jobID]

.Ol0&IWI$GIWG(

KIK&HL$S&!5)6!6&LGAINS6&
IGSE&HY&H#(IHI'5(&FJI&*aIIIGS&I(O&!GS&H!'&H#(IHI'S (& WHS KBS i (DHAE(O5 S 6& HEG(
1%L+ *SL+:1SHI(O&I%SLI{S! 5I(*

|

]! H$/$@=3@;:$9(e(Q-8=%8/

H1 (0JS! S&'(I$)! &! “JIBOS'! (O&! #$56N5W! H$#! (O&! 'SNWS)&)(S! $H! (0&! WHNHHPAREE(EI&!
68W&)68&) JRFO!IS(0&HI'SNWS)&)(S*!

!

12Y K>$;?2/-.@":@€

>&'&)(IVP!1(0&!9J)G_,, +I'0& [W$J)(&# O5S! LEIGESB! ($!'O& [W$J) (I UI#E&S (5#(15! SGLS&(!$H!NGI(J(O#&56&6!

5)6! NGI(JW#$'&SS! BWWIJ'5(I$)S* -0JS! (#5)SI5(I$)! ILASHVI NGS(! L&! #&HJI)&6! (S $H[! WHSWEHIV! "J(O! (0&!
93)G_,,+[&#)&II'O& [W$J)(&#IHG)'(J$)51I(V*

YG##&)(IVP!I'O& WSJ)@RIF Y > $#[S!$)IVI H$#! $U& WHS' &S SISWWII'5(I$)SH-0&! 79Y>! (#5)SI5(I$)!

IILH5#V! JII!L&! N56&! $#[J)4! H$#! NGI(IWHS'&SS! SBWWII'5(I$)! ($!'O& TWSJ)(5LI&! [SKEDEIRD6! SH!
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