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Goal of Belle II experiment

-

# f

-
v Confirmation of KM 030 e e e |
mechanism of £F in the b E
Standard Model - Tension is reduced... 1 [|*® |
. '_4 T 120~ Need more data for = z':
4 , B . ' : A
x 2P in the SM too small £ sl conclusive result! 1 B
v (by many orders of magnitude) E _ -+— _ 04
. to generate observed : 1R ‘*
» baryon asymmetry 5 =l
, . L . 0.1 -
in the universe I S T TOEE = N
- 0.5 0.6 D.?Sin 2ﬁ0.8 0.9 1.0 ‘
' > Need sources 4
. of £F beyond > Super B factory
£ the SM
Complementary to LHCb )
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Belle IT experiment

i A - -y - i it 3 i

Narita

~400 members
65 institutes
from 19 countries
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Challenging performance

. 70¢
x50 larger integrated % 3 Will reach 50 ab® | il
. . : in 2022
luminosity than Belle £ s -
37 40f e
= -E ] I —. |_-|_-_ run comimences :
8= 30 ' .
4 o E il
4 5 20 Commissioning .
£ - starts end of JFY 2014
= '“.l:—
) ﬁg:’ﬁ :__ 'El T S [
Comparable data rate Eg oF  Shutdown
. Y 4 f d :
to all LHC experiments 58 f—— """ \
2~ [ ol
- E I‘EIH'I 20|12 ![:14 élijjﬁ ZUIHI ZEIII{I 2022 “n.
= High rate scenario for Belle |l DAQ: YE -
Belle Il 300 6,000 1,800 o
([l S— ., Belle I must handle large

L\

____ amount of data

e ___ - Tape ~ 200PB /
. o 2,000 - Disk ~200PB (1nc1 MC)

; ”Q_(':t.ml,i2.01'2__ ; _ : DIRAC userworkshop@Marsellle -t
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A

Belle II computing model

P4
Raw Data Storage !
and Processing @ e = RawDas
[ ] cPU e mDST Data o
£ Disk  --4 MDSTMC
' Detector g, - Ntupies _-f;-}'..
‘4 LN
,, MC Production
o , R Y (optional)
v "
MC Production Grid Site  / Grid Sie  / " [Cloud L %— :
_ and Ntuple | — / T
U Production 7 Feeemiits T (] ‘ _ﬁ:«
3 = = - 3 | .I 5
- \ \ g
i By
; \ ~. y
& Ntuple Local Ftesmn)‘{l:es | | EMBf;éqrces =
Analysis == g T .
7 ' -—-—--M ‘ ‘-q- ...... !Q_j
)
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T Ll

Belle 11 dlstrlbuted computmg

-

0 DI RAC  BishomorDiee, s

- Both DIRAC and AMGA main servers are
s '” METOROTS FATOLATHE EL located in KEK

50 ab'data

Main Center
\w Non- ?Fld sites : - Non Gr'ld sites

™ Non-Grid sites

MC production

® Grid site

- S gl = - ; . P Y | :
_Oct. 31'%2012 _ : !DIRAC‘user.wor_lgshop@Marsellle %N
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gbasf?2

* Gateway to GRID world for Belle IT user

— Wrapper scripts of Belle II analysis framework (basf2)
» User can run same steering file on both local and GRID
: — Written in Python
2 — Provides communication with DIRAC and AMGA via API

% gb2_job_submit —s steeringfile.py % basf2 steeringfile.py

"‘r xxxxxxxxxxxxxxxxxxxxxxxxxxxx
' = #
#4 #
#
ev
b f2 :
as ;
& :
! : a4
cd
ou
##5et p
aram_e =
Ex
R
E tList 381
i

GRID local

_OcCt. 3142012 | .\ DIRACUserworkshop@Marseille -
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MC productlon usmg gbasfz

One path MC production
; \Check LEN conflict

* Typical Belle I MC job
— Generate MC (whole chain)

DIRAC H — Store data to SE

‘ ’ Register LFN

— Register metadata to AMGA

u;

All-in-one

- MC generation
- Simulation

- Digitization

- Reconstruction

" D I
_Oct. 3142012
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]

More complex case

. ! @ : - . g

Two path MC production o
2 \Check LEN conflict :

Obtain MC production path 2

-  Reconstruction +'
DIRAC ’ I input LFN 2
gbasf2
‘ Register LFN

H* -

g
MC production path 1 »
( - MC generation Copy Store output 4,
- Simulation input a
’ - Digitization , - .
)
Better way for mass production -

_OcCt. 3142012 ) : DIRACuserworkshop@MarseHIe —a . v’ P, ,10
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Recent progress (outline)

* Before April
— Neither AMGA nor DIRAC in KEK
¥ - April 1
— Install AMGA and DIRAC on KEKCC ﬂ
e July
)
3

e — Get approval to open service Eorts from KEK Security
Management Committee (took a few months)

e — Reconfigure DIRAC system (by Ricardo Graciani)
.+ August
{; — Distribute Belle II software via CVMES
7 — Run a realistic MC production job using SE
l  + September )
— Migrate KEK AMGA as a main server

_OcCt. 3142012 b .\ DIRACUserworkshop@Marseille =5 + .
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Belle II main servers

THE INTERWARE slave (IHEP, IFI)

O DIRAC , DIRAC: master (KEK)

E= | AMGA: master (KEK) I
i e @ slave (KISTI)

Currently Belle II has three
DIRAC servers

___OcCt. 3142012, “ | .\ DIRAC Useraworkshop@Marseille =%+«
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Current GRID sites

@ LCG sites
@ OSG sites

GRID sites currently
%connected to DIRAC

CE
SE
BDII
WN

7

More resources to be incorporated
(including clouds and local clusters)

- S gl = - ; . P Y | :
_Oct. 31'%2012 _ : !DIRAC‘user.wor_lgshop@Marsellle %N
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Momtormg

'

e Ganglia+tNagios monitor AMGA/DIRAC P

* Plan to integrate to HappyFace
along with perfSONAR?

-

HappyFace

B I | ot :
HHHHHHHH m Ph DLx Phol Mﬁillﬂldure

% Grldl(a Jobs Statlstlcs

stefen| End: wl—; [Lsme] = DshewTrendph ot
: Gruup JTotnI jobs Jﬁ.unring Jobs *]ohs with wullratio < 10% Plot juhs
‘ : anglia Toggle Salection Flot Cal Filot Cal Plot Cal Flot Selactad

. & all 1528 12750 1803 ot Aow
L i
. KEK ¥ _befe 5 3 2 Filot Row
showjhide datails .‘I-.
i
. i1l
# Ganglia g
, -
- N [y
- can6l.cc. kek.jp Load last day canbl.cc.kek.jp CPU last day Wi,
& 100 ‘
- . Ll .
8 G
[ B oo
=

a o
i & A
i
3 2 v
[ e un 0 B0 Sun 12:00 i A
an la ang la Sun 00: 00 un 12: B User CPU [MNice CPU M System CPU [ WAIT CPU -
O1-min Load M CPUs M Runnin g Processes O Idle CPU

61.cc.kek. jp Memory last day can6l.cc.kek. jp Network last day

can6l.
1

n U 100 k %
o

Z 100 & }

5

a ”
£ sok

o
Sun 00: 00 Sun 12:00
le s e o
Sun 00:00 Sun 12:00

ered
W Tota 1 In ( & Memory EIn Hout

Bytes/
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CVMES

Current size of Belle Il software tarball ~ 10GB

— Brings heavy traffic when one run Belle II jobs on -
environment that doesn’t install Belle II distributions

e CERN Virtual Machine File System ¢
% - Main feature d

— Based on FUSE
— mount web directory as local disk

%
P — Local cache ﬂi
— SQUID proxy

/cvmfs/belle.cern.ch (typical path)

« gbasf2 modified to deal with CVMFS
— Works pretty well

Many Belle I GRID sites have installed Belle I CVMES directory: 'b

y '-Q"-l-l_tﬂ-

__Oct. 3142012
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o

Simple job

* Random number generation (500/job) or just filling pilot job 7
—->no SE/AMGA used "

° Good performance Cumulative Jobs by Site

15 Days from 2012-07-30 to 2012-08-14 ,;-.1.'
16 F—T T T T T W |: -
— Even saturated KEKCC GRID » U
e DIRAC itself bl |l 1.5M, 5
- 1tself was stable il
L i 12 | %
& R
10 |
. DIRAC Belle-KEK Job Execution Rate 8osf
7 Days from 2012-07-31 to 2012-08-07
T T T T 06 |
£ 8
: o4l &
y = . CYFRONET _
1 02l Nebraska p
> 500,000 Joj
25 B 0.0 - — — —— e e ';14
2012-07-31 2012-08-02 2012-08-06 2012-08-08 2012-08-10 2012-08-12 2012-08-14 “-: E
Max: 1.47, Min: 0.02, Average: 0.84, Current: 1.47
.IF" 5 b
— g 0L B LCG KEK2 jp 08 [@ OSG Nebraskaudl [O LCGKISTLkr 0.0 [O LCGSIGNETsi 00 i
- = O LCG.DESY.de 0.2 @ LCG.KITde 01 @ OSG.TTU.us 0.0 [ DIRACKEKjp 0.0 oy
@ B LCG.CYFRONETpD.2 [J OSG.FNALus 0.0 [ OSGVTus 0.0 W LCG.CESNETcz 0.0 ‘
F % Generated on 2012-10-14 05:05:04 UTC
15 b 4 'n
s
_.&1" . : “E.
l."‘" st

2012-08-01 2012-08-02

2012-08-03 2012-08-04 2012-08-05 2012-08-06
Max: 33.9, Average: 5.38, Current: 1.08

2012-08-0

W LCG.KEK2 jp 65.5% W LCG.CYFRONETp! 61% E OSG.VTus 02% [ LCG.KISTLkr 01% =
- B OSG.Nebraska.us 13.1% @ LCGKITde 38% @ OSG.TTU.us 0.2% [ DIRAC.KEK jp 0.0% |
@ LCG DESYde 10.2% [ OSG FNALus 08% [ LCGSIGNETsi 01% W LWCGCESNETcz 00%

T T B ———— e o
_Oct. 31420124 _ < \DIRAC'User,workshop@Marseille -+ . . 4 b g g R
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jobs / hour

5B Hours frum 2012 10- 12 00: OD to 2012 10 14 10: 00 uTC

i gl

Status of the Belle,ll GRID and performance

\%(@ productlon ]ob

Jobs by Site

Max1mum job exeg

0 -
02:00 0e:00

10:00 14:.00 18:00

CYFRONET

DESY a——

06 UU 10:00 14:00 18:00 22:.00 0z:00 06:00 10:0C

Max 850, rage: 322, Current: 108

B LCG KEK2 jp 50.7% @ LCG.DESY.de 5.6% [ O5G.Mebraska.us 06% [ LCG.SIGNETsi 0.3%
W LCG.CYFRONETpl 29.2% [ LCG.KISTLkr 14% [ OSG.FNALus 05%
I LCG KIT.de 10.0% @ OSGTTU us 13% @ OSGVTus 04%

Monitor

Generated on 2012-10-14 10:57:46 UTC

canbl.cc. kek. jp CPU last week

100
-
c
; CPU usage
; J
o
o+ -
Tue 09 Thu 11 Sat 13
W User CPU  [Nice CPU W System CPU [ WAIT CPU
O Idle CPU
canbl.cc. kek.jp Network last week
120 k
100 k
o 80k L
in
W 60 k
L
"; 40 k
B 90k ferrme——s—r—areerar]
]
Tue 09 Thu 11 Sat 13
min W o Network

d

FRONET pl

1000 events / job

(in total 200K jobs submitted

at the same time)

113K jobs/10 weeks
Almost all are MC jobs

Total Number of Jobs by Site
10 Weeks from Week 34 of 203 ko Week 44 of 2012

B LCG.KEK2.jp 53525.4
M LCG CYFRONET pl 21408 3
[ LCG.DESY.de 10869.4
B LCG KITde 8814 4
O LCG.KISTLEr 4846.0
o o5 4478.4
B OSG Nel I]rask 34869
[ 0SG.VTus 2102.7
[0 OSG FNAL u 1792 6
O LCG. SIGNET#i 1265.5
CYFRONET B et %o
O OSG UTA us 20

LCG.KISTLkr

LCG.KIT de

LCG DESYde

General

ted on 2012-10-31 06:23:26 UTC
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Plan

* More realistic test (MC mass production)

— More jobs, more events, more CEs and SEs 53

7, — Find out bottle-neck before physics run .-?e'rf?'-

v

¥ ° More realistic workflow ﬂ

- — Multiple inputs/outputs e

F — Develop Belle II specitic Workflow extension .\

<

(! * More resources
.

— Local resources and clouds

— Especially resources on each University

= .. OcCt 3142012, “ [

.\ DIRAC Useraworkshop@Marseille =%+«
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Status of the Belle,ll GF'%I"D and performance

Backup

-
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-

DIRAC service ports

-

"
Port System Service -;;d
80 htlp :'I
4 8080  http redirect NiAl
7 w0 i For web portal
: 8443 htips redirect
:l- 9130  WorkloadManagement  JobMonitoring
9132  WorkloadManagement  JobManager
. 9133  Accounting DiataStore
3 9134  Accounting ReportGenerator ﬁ "
9135  Configuration Server ."
9136  WorkloadManagement  JobStateUpdate 9153 Framework Secuntylogging G
Fe 9141 Framework SystemLogging 9154 Framework Motification i .,"‘I
j_ 9142  Framework Monitoring 9155  Framework UserProfileManager »
9143  RequestManagement RequestManager 9157  Framework Plotting s
&_ 9144  Framework SystermLoggingReport 9158  Framework BundleDelivery : ..‘
f;" 9145  WorkloadManagement  WMSAdministrator 9162  Framework SystemAdministrator
i 9148  DataManagement StorageElement 9170  WorkloadManagement Matcher {
9149  DataManagement StorageElementProxy 9196  WorkloadManagement SandboxStore j'
9152  Framework ProxyManager 9197  DataManagement FileCatalog

- S gl = - ; . P Y | :
_Oct. 31'%2012 _ : !DIRAC‘user.wor_lgshop@Marsellle %N
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é ARRA METARATA £ATALASYUE PROJEL]

verview £

* ARDA Metadata Grid Application

— Metadata server for GRID environment

Authenticate

< Metadata: data of data With X500

VOMS-Cert
with Group & Role

Resource
: - management
information

LFN, run range, software version...

¥
™ < Main feature v
P — Integration with GRID security Yomseer 2
— Secure connection using SSL S
o »
1 — Replication of data
» Asynchronous and hierarchical S
3 —)
e.g. replication of specific data set W,
or run period for a GRID site J

__OcCt. 3142012, “ | .\ DIRACUserworkshop@Marseille =5 + .
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THE INTERWARE

ODIRAC DIRAC

o : P4
 Distributed Infrastructure with Remote Agent Control
— Software framework for distributed computing
7, Developed by LHCb @ User Community +'
: - Independent project since 2010 : @ <
_ /
‘ * Maln feature . DIRAC Overlay System “‘h
® - Pilotjobs ki?j =
— Workload management overall VO Grid A G”d 8 j:
— Extendible (modular structure) »
1 - GRID, cloud, and local cluster] .‘
'
Lcg 095G )

__OcCt. 3142012, “ | .\ DIRAC Useraworkshop@Marseille =%+«
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AMGA/DIRAC@KEKCC

KEKCC network diagram

pmputing Servers -
/ Disk Storage l New KE Kf.\ y
' {7
Tokai campus
J-FARC A

g 575 ' - aLis swatam umml _.-,,

j :'], Work S-E'rq'Ers.. NFWS iRoDS :;m ‘

‘ B
3 * Both AMGA/DIRAC main servers are located inside
KEKCC network ‘

e Independent from KEKCC GRID itself

__OcCt. 3142012, “ b .\ DIRAC Useraworkshop@Marseille =%+«
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AMGA server status

. Mam server: KEK Data migration: copied all of
e Slave server: KISTI KISTI server data to KEK

i © KEK server detail et X e
3 — One of KEKCC nodes M e R
(" Xeon 2.93GHz 6*2 threads

| ], * Memory 48G
o SL5.7 (x86_64) =S
» Storage 1TB (LVM/no-RAID) B NAGER
P \. Database PostgreSQL y ¥ e
P~ Service ports - |
F - 8822 (usual business) H .I}
- 8823 (replication) ~

- GUI access (AMGA Manager)

- 80 (web monitor)
- CUI access (mdclient)

y '-Q"-l-l_tﬂ-

e Store dummy metadata + user metadata ~38M records

__OcCt. 3142012, “ | .\ DIRAC Useraworkshop@Marseille =%+«
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DIRAC server status

e Main server: KEK
o Slave server: IHEP, IF] .

 KEK server detail el p T e ey e e N

.-" - *: ™ r_-e~_l'_/ K2ip  Mone_026 S s ;U-'I‘j-‘-nn..:; '!.

i — One of KEKCC nodes L v{'
(e Xeon 2.67GHz 4*2 threads ) - - oo
By N M1210.450 e
‘;l C Memory 16G ’6 [T i jmz.m.‘,
s 0 ooy W1210.45 '0'.?-_-0-12

. e SL5.7 (x86_64) -~ = :

* Storage 600GB (LVM/no-RAID) - e e TR0 a

| e Single server == Wy iy iy -

P \ g ) e m;_-‘;:: :012.10-12 t’o

2'3'2"0-:;4;
5

0000 o 2400,

7 Service ports
F - Standard DIRAC ports i

- 80, 443 (web portal)
ﬁ_. - GUI access (Web portal)
” - CUI access (dirac_client, gbasf2)

* KEK server has processed ~1.6M jobs so far

- !DIRAC‘GséfﬁW&_lgﬁfop@Marseille -t

__Oct. 3142012
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(No) stress test

! [

o

..; . i - - " _ -
i * Submit 200K MC jobs (one half to KEKCC, the other to ANY sites) Py
can6l.cc. kek.jp CPU last week Sme|SS|On o
‘ CPU usage / .“I_:;_.__:
/ e T e * Number of concurrent jobs already o
¢ DIRAC 7 saturated (~800/h)
canbl.cc. kek.jp Network last week
7 3 u » Generally each load is mild ﬁ
3 LR U1 B
‘ an s " 'Network  DIRAC CPU load increased at the job i
’ submission but not so high (keeps ~40%) &%
can76.cc. kek. jp CPU last week '_. Th
F; L  AMGA network usage is being increased
= : . CPUusage .. . TS
: by returning job, but mild, too e
o Tue 09 Thu 11 Sat 13 '.J'
1. E?;?; EEB O Nice CPU W System CPU O WAIT CPU _. .f‘
.; AMGA can76.cc. kek.jp Network last week . Current System Can handle jObS mU_Ch
€ e more -
£ o — One reason: our sandbox is small
= anawe " Network =

r

___Oct. 3142012, “* | .| DIRACUserworkshop@Marseille .,
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Mam servers before Aprll

.ABIM METARATS FATAI-IIEHE PR

source J more do

’ P
@ AMGA: master (KISTI) ,

DIRAC: master (IF])

ODIRAC

hy
slave (IHEP) i
THE INTERWARE )
«
‘!.’1 -ﬁﬁ
:{:.
i
- S
P
”
. )
No main servers at KEK ;

.~ PRI . A
_Oct. 31'%2012, _ : !DIRAC‘user.wor_lgshop@Marsellle %N
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Shootmg' Shootmg' Shootmg'

We have experlenced several issues during main server constructmn/operatlon: 7

* Conflict of name resolving

— E.g. local name is not registered in DNS
A — Solved by suitable modification of /etc/hosts qu:.-
2 I
B * Tight limit of system configuration X
3 — max number of user processes :
' Local issues

Incorrect Site-BDII information
— Queue announce (DIRAC only refers the information at that time)

~ — Number of free job slot -
'd - GRID jobs on GPFS disk
- — Working directory of GRID job was mounted on GPFS

o Site wide issues

Thanks to KEK-CRC people, we could resolve many (but minor)
& issuesin a short time so far

I e -l".t_‘-"i“

- -._"O(':t.'3,32-012_._ rDIRAC userworkshop@Marsellle -t
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DIRAC configurétibn

£ i —

- 0 p -

of

Belle-KEK = Belle Belle-Krakow

Belle-IHEP

— . —— —

- | |
-': | . I 1 ..‘_.----..u....
= N T .7 1(Security log. - " DMS
I I \\ "‘“\-.--‘-} 7
q. \ 7 N e e e e e e -
Iy N e o -
A /ST T TT T T T -~

e
-
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