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Monte Carlo Simulations
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L Geant4

A toolkit to simulate the interaction
of particles with matter
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B. For ¢ —» w7 J/p,J/i) = 1Tl process

.

Track level cuts
V.| < 10em
— |Vi| < lem
— |cos8| < 0.80
1Pl < 2.0GeV /e
nGood == 4

The charged tracks with [p] < 0.45 GeV /¢ are assumed to be pion, select the w+7~
pair candidates by minimizing | M5 — My,|

o8 Bt p- < 0.95
3.05GeV/c? < MI% . < 3.15GeV /e?

Take the two fastest positive and negative tracks as lepton candidates, identify the
e/ 1 pair

— ptp:|E/p]" < 0.26 and [E/p] < 0.26
— ete:[E/p]t = 0.80 or [E/p]” > 0.80 or \/(IE/’]H =12+ ([Efp]- = 1) <04

e cosfr- < —0.95 in lab frame.

o 2.7GeV/e? < my+- < 3.2GeV/¢® for 7'@ e'e channel and 3.0GeV/c? < mys- <
3.2GeV/e? for n¥ 7~ pp~ channel
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Parallel Annlicatinns 1
Parallel Applications

Parallel Programming Environment

Cluster Middleware |

(Single System Image and Availability Infrastructure)

PC/Workstation

Operating System

Communication
Software

PC/Workstation

Operating System

Communication
Software

PC/Workstation

Operating System

Communication
Software

PC/Workstation

Operating System

Communication
Software

Metwork Interface
Hardwara

MNetwork Interface
Hardwara

MNetwork Interface
Hardware

MNetwork Interface
Hardwara

Cluster Interconnection Network/Switch
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® =i #it A : High Throughput Computing @ =147+t 5 : High Performance Computing
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HTCondor&94E b1/ &

Job Ad Job Slot Ad

Universe = “Vanilla” OpSysName = “CentOS”
AcctGroup = “physics” Memory =10531
Requirements =
RequestOS = “CentOS” _ _
(Universe == “vanilla”) &&

RequestMemory = 8000 _

_ (AcctGroup == “physics” ||
Requirements = AcctGroup=="“lhaaso” ||

(OPSYS == RequestOS) &&

AcctGroup=="juno”)

(Cpus >= 1) && Rank = physics

(Memory > RequestMemory)
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HTCondor A E HiE0BELS - ANFHF

Job C leted Completed
; omplete '
wiﬁsxss — Z Job Runtime — Job Runtime
Wall Time Wall Time
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HTCondor &) 2 4742 X 4F & - 12 4F

HTCondorsf it %R 698 2 +HH ¥ & 8 TILIRES %% P b 2 RORE,
CondorAR~F#F (FsF.L) , RIKET EHAGKRE

HTCondor4k Ak #9 32: 4k I B & @HTCondoriC 3R & & & K fe B & 54
HTCondorsf £ 3% 9 & 32

® Xt Afik A ARLZ K

® I i i F X4k A %i/sandboxfE #] H = G A

HTCondor& 4 4 ¥ & : %5 %. LIRS P e @h4a, F#HSSL Kerberos, GSI,

HostlP, password, security session

HTCondor sf4E 1L ag & 32 : BAAF L XA Fatf A4 BB &
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HPC4E Jb 18 B 5 %k & 22 -- SLURM

Slurm -- Simple Linux Utility for Resource Management

® IR, AL, TH R
® AR AL Ay TS, AT,
W5 AN A 2 - ) H BRAE

® L%t TR AR T F a9 E Sk

® I K HATAE b 2 B AT

@ LALH T AFF Sz A
® i 5 B T K= 3E 5 Ak FLAR 3%,
® 3 At Wy FLAR IR AL A AR R AR %

Worker nodes
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: | T H P Partition

| Node o Crus ETLIE TS

| : ® Cores ® 5 H)

: - | ® threads ® Jk,{%

| CPU ® N 7 ®idle

| | 1 (Core) PYNINE Y ,

| ‘ | «]/J'\,e; ® Mix

| | ® [dle ® Alloc

~ JI ® Mix ® Completing

| | ® Alloc ® Drain/in
T ] g

: 0 o e [ LJ@—I—I T(r?PUd ® Completing ® Down

] EEEEEE N [EEEEE : (Thread) ® Drainfing

j [SISSEEE E | ® Down
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Slurm B 3+ & 69 7 B R 8%

CPU * FIFO CPU e Backfill
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® HTCE#: ~25KCPUK ® Lustre #44i%: 31.3PB
® R EF, LI EFAIRG ® EOS: 32.4PB
® M E R K. KNAEF
® LT )EPMLE] L ARG I IF

® HPCHEZ: 1803:GPUF+4K CPU#%
® i3t H, GPUH

® Grid Tier2 3k ,&: 3K CPU#
® [ R &4F sk &

® Hadoop &% :
® b AR X K HF

® Dirac 5% X3t H: 3.5KCPU

® |HEPCloud based on openstack: 2K
CPU cores
® |HEPFAH =

2021-8-1

® i 41PB
® AFS, cvmfs, home, &15: BTB
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Running jobs / #35

max+
7.0K Ihaaso 5598 K

SHEYMTit S Subezittin .

 PEBRDIR .

EfHELE 20K
000030 8 oK

YEAESL: 0 18.00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 2:00 14:00 6:00

Data Rate (Write]

max
122 MBs

ZCPU Core2y
DRRBEIRRSS i PRI  URBSERW , |
- ) ) il p‘ kr L\

EfHELE — i ‘ U
0 00 09 3 6 |

4'""‘t/ P M iy Vet

b 957 98 g0 2000

00:00
[DEI=IE sl 4 5 Ismmu2 zulsl? 9oivis2 vismmu2 2uist2 jzoH Anm) tankl
: @ al il T 0 © 10152% W1 44
O
r <{ NMSiEE
= auy
: pobnatny ¢ NMS 58
e #8): PROBLEM &2
. \ ) s ZE#1: Ihoss02.ihep.ac.cn
FSHLHAAS ) / N e / B IP: 192.168.50,123
/ 1 AR %5: check_load_lustre
o ; : i - 75 CRITICAL
St AT A . = | LS i
0007 40 Y 2 | HEERELHT IR - 00005 6 1 Bia): 2020-08-14 22:59:45
= . ’ | o 14 CRITICAL - load average:
{EdbimES: 2868 = | \ , RILFEER: 3580 EEE 242.81,112.95,44.47
AO EOrET NMS R5E
belbneriny £ ) 9U saar 7). PROBLEM &2
OUIMAAW £€ - . 2= =4
| belbnernU S [woac || =M : 01.ihep.ac.cr
2leoH meldod no & | CJADITIAD & 50.118

BES3: check_load_lustre
X 7: CRITICAL

A0 23y
bslonsrinU £S | S DMIMAAW S

Bia): 2020-08-14 22:59:57
$H:CRITICAL - load average:
239.72,116.44,46.25
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OmﬁéiEMM7

® 12 X AE I ZHTCondor& 2, SlurmEZ:, WA
® kb Ak B Rt E P S iEAT
@ F Bk S TAELGLER

( ssz | emxess: | |[ e ) A
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CondorfEllEIAS 4 subi
[ﬁﬁHTCondor Universe = “Vanilla”
Excutable = “myjob.sh”
A/ HE
: JRiE i AcctGroup = “physics”
! Z—MEM RequestOS = “CentOS”
| - RequestMemory = 8000
| P Requirements =
ﬁ : - (OPSYS == RequestOS) &&
Q Database : i i (Cpus >= 1) &&
Administrator SchedulingPolicyz: i i (Memory >
SchedulingPolicv3,lI Vi i_ RequeStMemory) I
O ,ﬁ;/jgj‘ 1}%}3‘?{%‘%@5 Z}/ﬁ"ﬁﬂ p condor submit submit.]jdf
® X R L SR FIHEPJob
SO S s ) h - . b. h
® R AR M 5 BT IR Toolkit #iy 242 ep_sub -mem 8000 myjob.s
® #£ b T EL: HEP Job Toolkit XM
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Hep Job Toolkit & 4 k44~

® (kb iZ i

$ hep _sub job.sh
® 15 Ak 1)

$ hep_g -u <username>
® A b Jih| ik

$ hep _rm 3745232 3745233.0
® AL AF AL AN

$ hep release 3745233.0
® 4 HAF LT R

$ hep edit 3745233.0 -m 8000
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HEE LR - BAHEHF

=2 .1lg 55 . bk B 53 74 /\ »
® J}bt 2 imx . //\'Ii i&x S7ad 4'/1; Ak —with batch —without batch
® A Ak $2 ik 2e00 2000

i 2 2000
® R A2k W IR 4528 69 R g 1500
w 1000
® — /N A § 500 ——20 20 _~ 147 287
= 0 . -
|_

real job 20191204 0.sh 100 1000 5000 10000
real job 20191204 10.sh
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