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ILD new 250 GeV sample production
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Use ILCDirac for mass production

DBD (2013) IDR (2019) mc-2020 (2020)

Aim Physics study Detector Opt. Physics study

Ecm 250 GeV (250 fb!" )
350, 500 GeV, 1 TeV

500 GeV 250 GeV (1 ab!" )

Large cross section SM 40~100 fb!" 1 to 5 ab!"

Beam param TDR_ws TDR_ws 250-SetA

GEN sample Whizard 1.95 stdhep Re-use DBD sample Whiard 2.8.5 slcio

Detector SIM Mokka DDSim DDSim

ILCSoft v01-16 v02-01 v02-02

Detector model Hybrid CAL L5/S5 Hybrid CAL L5

DESY 20-034

KEK Preprint 2019-57

International Large Detector

The ILD Concept Group

March 4, 2020
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Full set of common MC samples were produced for several studies (DBD, IDR)
New full set of high statistics 250 GeV MC samples are requested for Physics study



MC-2020 production summary
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Processes 1st stage production 2nd stage production

!"##$%"&'()$"*+%,+'-. /-'0%122%3%+*+&4$%%5%6%-7!" !""#$#%%&'(

!"##$%+8'()$"*+%,+'-. /-'0%622%3%9:%1223%+*+&4$!""#$#%%&'(

!" ;0-,:9&"' 622%<7!" =>?@%-7!" !"#$ A%=B>?1%-7!" C9D9

!" ;(+E49&"'% >?1%-7!" =>?1%-7!"#!"#$

#" FG", F8$+' 6%9:%1%-7!"#"&%G9$4%'0-&&+(!""#$#%%&'(

#" F0"#0F8$+' 122%<7!"

@<;$H;$(%I%=@?1%-7!"##!"#$
@<;$J+;(%I%=@?1%-7!"#!"#$
@<;HH;$(%I%=@?1%-7!"#!"#$
@<;HH;0%I%=@?1%-7!"#!"#$
@<;JJ9:HH;0%I%=@?1%-7!"#!"#$

+!K!+K!! L$" %&"%'' (!" %'' (#" M 6%-7!" !""#$#%%&'(

!" ;++! N+&+:-49:%<"(+$%-:+%#"%&'$()*

)" N+&+:-49:%<"(+$%-:+%#"%&'$()*

OPQR%* + ,, A%*- + .. ,, /-'0%122%3%+*+&4$ !""#$#%%&'(
Most of production has completed except for !" # $%$ and GEN not ready samples &&'()"

Summary page : https://ild.ngt.ndu.ac.jp/mc-prod/prodmon/prodsum-mc2020.html

https://ild.ngt.ndu.ac.jp/mc-prod/prodmon/prodsum-mc2020.html


Production progress
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IDR MC-2020
4 k

7 k

Now 6 to 7 k jobs are concurrently running

ILCDirac update

Processing
!" # $$

2nd stage
1st stage

8 M jobs

7 k

4 k

2nd stage
1st stage

1st stage : SIM kept, REC partially kept
2nd stage : SIM/REC all removed

High Xsec prod

Instantaneous

Cumulative

Instantaneous

Mar. 2018

Oct. 2019



Failure rate and improvement
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High failure rate happened
at the early stage related to 
“Rec overly process”
! Fixed and now improved

Increase # of jobs up to 7 k jobs

Also we have affected by site downtime
(Expected or unexpected)
! CERN unexpected network down
! DESY network maintenance
! DESY-SRM situation
! KEKCC situation (GPFS trouble)
! …

We have already taken 10 month and additional 1 to 2 month need to complete.

Keep conservative value

! Keep stable production (conservative around ~3 to 4 k jobs)
! Increase concurrent running jobs up to 7 – 8 k jobs.

! Avoid high failure rate situation ! Cause negative feedback by reschedule jobs



CPU resources
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# of executed jobs by site in MC-2020 production (from Oct. 2020 to Jun. 2020)

CERN

SCOTGRIDDURHAM

DESY

Manchester

NIKHEF

RHUL

DESYZN KEK
IN2P3



Disk space usage
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2nd stage
1st stage

mc-2020 merged-DST total: 130 TB (expected)
(Kept on KEK-DISK, DESY-SRM disk area)

DISK area Used (2021.06.02) Available

KEK-DISK 300 TB (DISK) 120 TB ~150 TB

KEK-SRM 1.5 PB (TAPE) 1.1 PB (610 TB for MC-2020) ~400 TB

DESY-SRM 600 TB (DISK)+TAPE 280 TB (DISK mc-2020) ~300 TB? (DISK)

Summary of disk space usage
https://ild.ngt.ndu.ac.jp/mc-prod/prodmon/mcprod.html

https://ild.ngt.ndu.ac.jp/mc-prod/prodmon/size.png

KEK-SRM

KEK-DISK

DESY-SRM

SIM/REC are removed

https://ild.ngt.ndu.ac.jp/mc-prod/prodmon/mcprod.html
https://ild.ngt.ndu.ac.jp/mc-prod/prodmon/size.png


Next step
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! !"#$%&&'"%()*+*+,'$-)++%.&/'!!" #$%
! 0%12"#34$%*+$#(2.%5%2"#$%&&%&/ 4f_WW_l.eL.pR, 4f_WW_sl.eL.pR, 2f_Z_h

! 6-%*"&5)5*&5*$&)"%+#5%+#4,-7%534%5#8)"*#4&"%)&#+&9

! :' "%;4%&5'#<'#='&)(2.%&'<#"'=<>'?<>'-*,,&@%A$.-)&'B%%+'"%$%*8%39'
! C5'D#4.3'"%;4*"%')B#45'E'(#+5-&'<#"'5-%'&)(%'&5)5*&5*$&')&'#F'&)(2.%&9'

! G#'#<<*$*).'"%;4%&5'#<'#H'#25*#+'7%59

! CIJK*")$42,")3%'/'K*")$'8L"M'N275-#+=O! 8L"='N275-#+HO'#"'.)5%"
! P7'5-%'%+3'#<'=M=F')5'5-%'.)5%&5

! G%%3')+'*+5%""425*#+'#<'QJ'2"#34$5*#+'
! Q#"%'3*&R'ST&'5#'5-%'2"#34$5*#+'D#"R<.#D'<#"'(#"%'&)(2.%&9

! J#+&*3%"'5#'#5-%"'%+%",7'2"#34$5*#+'NUMM'V%WXO
! J-%$R')8)*.)B.%'"%&#4"$%&'NKCSY'&2)$%&O')+3'%&5*()5%'"%;4*"%(%+5&
! V%+%")5#"'&)(2.%'&*54)5*#+')+3'2"#&2%$5&'ND*5-'Z-*[)"3=O



BACKUP
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Sample requests from ILD Physics WG
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Process Statistics

!" *+(!" *, &-. /0 1&0./-
2 34! "

&-. /- 1&0./0
5 34! "all 6"

all )" 10 k

&' 1'& 1'' process (7" (2" (33*!" (33*6" ) 5 34! "

!" *4,34,38 (&&' ) 5 34! "

, # 9:;+<=9>& 5 34! "

, # &3;, ?&;3@(5x9 channels) 100 K 

A # $$, A, # BB$$ for LCFI 50 k

A # $$ (91 GeV) for LCFI 50 k

! Requested 1 or 5 ab!" statistics,  at least 10 k events for small cross section channel
! Generator samples were produced by ILD Generator group

Beam param : 250-SetA
Generator : Whizard : 2.8.5



!"#$%&'"(&")%*&"+",-("#-*+.-*$,(/$,(010223
+,+&-./&)(*0 !(%(&012$3456

.'"7$00&%*8$ 9&,:$#%0 ;1< =$7 ;1< =$7 !;>
0"##$"&'()$"*+ S?2 6?T 2?T >>?1 >T?T 2?T
0"##$%+8'()$"*+ >U?@ 1?1 6?V ST?V VV?W >?2
><;X;0-,:9&"' UU>?2 6UT?W T>?T >AS2@?TWA216?1 S>?@
><;X;(+E49&"' 6VV?1 6>?T @?1 6TV?V >6T?U @?T
W<;X;0-,:9&"' 6V?1 T?T >?@ 6TW?6 >16?U T?2
W<;X;(+E49&"' >21?U 62?6 W?T 6S@?S >@T?S 1?T
W<;940+:$ 2?W@22?26V 2?22V 2?>61 2?WV@2?26>
@<;(-:#+L$H;$(AHH;$(K0AJJ9:HH;0M >V6?S 1V?> >2?> U@W?>6A2V>?S >1?V
@<;:+$4 611?U >W?W T?6 >V1?2 WWS?S T?V
1< 2?2TT 2?22S 2?22> 2?2TU 2?622 2?22W
--;><;X;0-,:9&"'?7YY @>?W 6?T 2?V >>?2 @V?1 6?T
--;><;(+E49&"';+Y;EY >WW?@ W?T >?1 W1?U 6>T?W 1?>
--;@< 2?6W2 2?22> 2?22> 2?2>1 2?2U@ 2?22@
C94-( >A611?> W6U?@621?6 @A1UT?U1A@SS?V6W2?S

CPU : ~ 424 k KEK CPU days, ~ 8.5 M HS06 days
Storage : SIM = 4.6 PB, REC = 5.5 PB, DST = 130 TB
Only SIM and DST files are kept (SIM remove for large Xsec)
REC : 10% or 500 files  are kept

Available capacities
KEK tape : 600 TB (1.3 PB in total) 
KEK disk : 300 TB
DESY disk : 300 TB (" 600TB )
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ILD MC production workflow (ildprod)
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Z:9,Z-:- +8'+(
[7?/*4$K\97
N:9)E%E:9'+$$

5?1@)&.'")?7%1"#&07'18%0

4$#;8@1%

!!;1< A&9('@1#

;(:$&.'")B&C"D !;>&9$'D$

]E("4%$('"9
^+#"$4+:%49%'-4-(9#

C""8&":$'&8'"7$00&D'"?80E&1#1%1(%$)&F*&"8$'(%"'

^+'9:,%E:9#:+$$%"&%+-'0%$4+E
044E$IKK"(,?&#4?&,)?-'?_EK+(9#K,7,FE:9, K

Cron task ! "#$%&'($)(*++*+&$,&%*-
! .//&0$-+&1$,2($33*/&%42#&'5(567
! 8,42452*&+9-!+2*'+&$:&;"<&6*()*

5,/&(*2(4*=*&3$)+
! >$,42$(&*(($(

/(9#

ROPD":-'
Z:9,)'4"9&%_97

!"#$%&'$(&%)*
! +$#"%$#"$',-.&/'0().$/"&)

+$'.#))#)1(2('3( 45&67'81(2('3(3/9#)(&'("$'.#))1(#&.:
! ;&%$&#%.<("$',-.&/'01(%,7-)&("$',:

"%$%=#&#$)((3'$(8#&&#$(&<$'-><("-&:
! ?#$=/0%&#@ABC/$%."$',-.&/'0()&#"

D<#0(EFFG(3/9#)(%$#("$'.#))#,
! H'0/&'$(&<#("$',-.&/'0(.'=#)(&'(

C!I4()&%&-):

Manual intervention if error happens, stuck

R&"4"-4+%7.%9E+:-49:

3;G9&)$@$%1"#6

Prepare input file from request

ildprod new feature
! Automatic retry if jobs failed with error
! Set gensplit speed, # of running jobs (SIM/REC)

044E$IKK"(,?&#4?&,)?-'?_EK!" #$%&'($%&'!&)($%&'*+! #!",-,-./0!1

https://ild.ngt.ndu.ac.jp/elog/dbd-prod
https://ild.ngt.ndu.ac.jp/mc-prod/prodmon/prodsum-mc2020.html


Software conditions
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# ILCSoft/ILDConfig v02-02 for CentOS7
# Simulation

# ILD_L5_v02 only ( not S5 ), hybrid calorimeter
# With 7 mrad crossing angle
# IP smearing and offset depending on initial particle, defined in ILDConfig

# Reconstruction
# Options

# o1 model (Si-ECAL + AHCAL) : Full statistics
# o2 (SDHAL) : requested by R&D group to do partially after validation
# o3 (ScECAL): needs and validation not clear.

# Background overlay
# Pairs : selected-pairs to every bunches.

Pre-simulated file: 500 files/200 BXs per file. 
# aa_lowpt : `YNKY8 [7Q"(+$ [7/*4 KQ"(+

+a?Ea 2?6>T% W@1V 12
+Y?Ea 2?>US% WTWW 622
+a?EY 2?>US% WT@U 622
+Y?EY 2?VW2% @2U2 >22



Detector model for 250 GeV production
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Large Small ECAL HCAL
SIM ILD_l5_v05 ILD_s5_v05 Both Both

REC

ILD_l5_o1_v02 ILD_s5_o1_v02 Analog SiW
ILD_l5_o2_v02 ILD_s5_o2_v02 Semi-digital SiW
ILD_l5_o3_v02 ILD_s5_o3_v02 Analog ScintillatorW
ILD_l5_o4_v02 ILD_s5_o4_v02 Semi-digital ScintillatorW

.U\&U@8M='SCQ'3%5%$5#"'(#3%.'*+$.43%&')..'5-%'3%5%$5#"'&%542'N]7B"*3O
! I)",%'CIK@.U@8MU'*&'4&%3'<#"'5-%'=UM'V%W'2"#34$5*#+

T)$-'3%5%$5#"'(#3%.'&5437'$)+'B%'2"#$%&&%3'<"#('5-%'&)(%'SCQ
! :'&$-%(%'5#'"%12"#$%&&'SCQ'-)&'B%%+'2"%2)"%3'*+'CIK!"#3

J4""%+5'&%542'#<'5-%'CIJS#<53%5%$5#"'(#3%.

Default o1
Reprocess
o2, o3 by
request

All hybrid


