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« N\FOVHEEERETI
QGSIJET-1, SIBYLL-2.1, NEXUS (E > 80 GeV)
GHEISHA (E < 80 GeV)
« ARJNVEIBE: -2.7
(-3.15 H:>3 PeV He:>6 PeV, N:>21 PeV ------ )
« XTEA: 0 ~ 30 degree
o /NI RJLF— at the observation level
hadron > 1 GeV, muon > 1 GeV,
electron > 1 MeV, photon > 1 MeV
« FUAISE: 2230 m(800hg/cm?)
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FEHAREH VY THRDF B

CORSIKA ver. 6.900

Photon

Electron

Primary : Gamma
Energy : bTeV
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CORSIKA ver. 6.900

Neutron

Primary : Proton
Energy : bTeV
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CORSIKA

START * Defining variables for our
I purpose without affecting
\' the normal CORSIKA

process.
GETTING INPUT * Implementing lookup table
‘ for 22021 values (61 x 361)
i STEP2.
PROCESS  After primary energy, theta,

phi are generated randomly
‘ it has to pass our

Vv modification.
 If the primary has more
FILE OUTPUT energy than the cut-off

rigidity at that direction

‘ then event is allowed to go

. for normal CORSIKA

END process. Otherwise that will
be rejected there itself.

CORSIKAIZHY N AT O TF4T74DT—T IV A R BH#8E%EN By Hari haran @ TIFR



Dy b2V F471@8RHADINER (CORSIKA)

Primary energy spectrum

spi
~ Entries 100000
B —;KX/{O NL Mean 2.418e+10
108 RMS  6.342e+10
- / sp2I
N nobAERE | [
0 i b D—RARITNIL RMS  1.031e+11
.q:) Integral 3.694e+04
g 102 7 b sp3
= B iy Entries 63058
o u W, Mean 1.349e+10
IS I "'li | RMS  3.381e+09
o
< 10k ’
; i1
- i ‘ |
|| Gieriits) }
15 a Mo R
S A \ HHHH\ Ll
10™ 10" 10 c : \1/?13 By Hari haran
EHEBERE D EREOM R Nerey i€ @ TIFR
Total run time (Sec) 2424 1238

Events generated 100000 36942
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1} CREAM (P roton & HE”LII'TI) Balloon Borne Experiment
Proton Energy Range: 2.5 TeV — 250.0 TeV, 7y =2.660 = 0.02,

Helium Energy Range: 0.63 TeV/n — 63.0 TeV/n, v, = 2.58 + 0.02

2) CAPRICE (Proton & Helium) Balloon Borne Experiment
Proton Energy Range: 20 GeV - 350GeV, Y, = 2.776 £ 0.002,

Helium Energy Range: 15 GeV/n — 150 GeV/n,  y,_=2.753+0.014

3) BESS (Proton & Helium) Balloon Borne Experiment
Proton Energy Range: 30 GeV - 540GeV, Y, = 2.732+0.011,

Helium Energy Range: 20 GeV/n - 250 GeV/n, vy, _=2.699 +0.010

4) PAMELA (Proton & Helium) satellite Based Experiment
Proton Energy Range: 30 GeV —1000GeV, vy =2.782+0.003,

Helium Energy Range: 15 GeV/n - 600 GeV/n, y,_=2.712+0.01

5) AMS (Helium) satellite Based Experiment
Helium Rigidity Range: 20 GV - 200 GV,y,_=2.740 £ 0.010
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* Number of events to be produced about
~ 102 for Protons and 150 million for He. A

* Particle ID:
Proton=14
Helium =402 (Ax 100 + Z) B

c TXLEF—ZRONVEEY:
Proton : 2.652 = 0.001 <l -
Helium: 2.494 = 0.001 Q B

s —RRAIFDIXRIF—: RPEOT—IHLER of N
Proton: 10GeV - 10TeV N
Helium: 20GeV - 20TeV. SR

« XIEA : 0" -60° _

e« HHIif:0° - 360° High energy Low energy

« BAIEE at Ooty:
5200 x 102 cm SIBYL 2.1 FLUKA

. MR at Ooty: QGSJet 1I-04  GEISHA 2002d
39.96 - 6.16 EPOSLHC  UrQMD 1.3cr

By Anuj Chandra @ TIFR



GEISHA-FULKA

ce (%)

Different

A, /?7?1

ce (%)

Different

SIBYLL

WEST

FULKA-UrQMD

GEISHA-UrQMD

Work in progress

QGSIJET I EPOS

GEISHA-FULKA 3 GEISHA-FULKA

(%)
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Difference
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R, Try WEST
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FULKA
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Kog,,
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WEST
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Differen

Work in progress
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A1V K- Ooty (5% E5EMFURT) D RELFTE R

"1GB/s

Login server

10Gbps

|
| |

| | |~ RAID6 + 1Spare
| Hardware

| |

DELL Power Connect 5548 (128Gbps internal)

1Gbps

node hode| = = = = = = = - node

Total storage : 600TB (15TBx40nodes)




Cluster Configuration

/—R#:40

ALY RE:40 X 32(16 cores) = 1,280
XE!):40 X 32 GB = 1,280 GB
AL—2@/—K:15TB
ANL—UEET:40 X 15TB=600TB
J—R- 77145 —/\[E:815 : 10GbE




CORSIKADO KIREZTDODY AT L (HA)

« AT LFERK
 StEFAHI7MILY—N
- HDD: 2474 (£2TB)

- ¥521564GB
-3/
- BEtE=:120TB
« DEITFAIT AT I
e Distributed

—-GlusterFS
* [polB
—Infiniband F

HBEIRILX—OAETHEZID?



1Gb
192.

NS RY -2y NT—IRERN

168.1.0/24

fsvO1

FsvO1-ib

psA—H v MNE

1Gbps 1—H Ry MNZAAVF

FsvO2-ib FsvO3-ib

1> 74=/\>"RIPolBif

192.168.2.0/24

| 56Gbps 1> 74=/X K FDR 247 |

-----------

fsv03 :

GlusterFS 7R 21— LA
SELE (distributed)
B/ —RIZ3A/
BEtEEZ(13120TB



IPoIB/TCP®M /N RigtBE (qperf)

# gperf-oo msg_size:1:TM:*2 fsvO02 tcp_bw

10000

@ 1GbE
- 1polB (FDR)

=
o
o
O

A 4

Throughput [MB/sec]
H
o
o

=
)

1¥H1—H:117MB/sec

1 10 100 1000 10000 100000 1000000

Message size [Bytes]



MPIifiFllread/writef8E(IOR)

# mpirun_rsh -n 3 -hostfile hosts ./IOR -a MPIIO -b 4g -t 4m ¥
-i 1 -F -o /mnt/gluster/iotest

5,000
4,500}
4,000} -@- write
3,500} --read

3,000} N
2,500} |
2,000} '
1,500}

1,000¢
500f

Throughput [MB/sec]

0 5 10 15 20 25 30
No of thread
. CORSIKADIEFIMPIA T avTHLTHDF E
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Infiniband &1

e SETBEI/MAYRILGHPCOE CHE L. A vTFHY
277 ) IIlLBRYNT—D

o [Lrpig-{KELED./—REBEEFE. —/\E-H—/ XXM —
CHERYNT—D

e MPUZKBMFIETE., WHI T7MILORT LED DR R

\[/—3/‘\‘&'_*”1 .-Sn%)

» TOP500 Tl&. #¥941% (2052 27 L) H¥InfiniBand % £
ALPCOZ Ry BT B

e H{&lInfiniBand Trade Association] IC&YUFEEINT=




Infiniband FDR D454

. IR
- FDR 4xTl&. WA MA56GbpsD s
o {EIEIE
- R—hktoh—F:220ns
« {(KCPUETT
- RDMA (Remote Direct Memory Access)
TI)r—2aviE VE—MDAEYANERE T —YiniE
- CPU Offload
NSV RAR—RNEBXT/N—RITT7(HCA A HE
« TVOA—T4VYJ
- fE3kD8b/10bTYI—F 1T H564b/66bICER
- S :80%H597%




Infiniband D&

« YV UIE
- 1L—> (1X) M) VD /N EAL
- BV OEEEZFERDRT
- —{REICIE. AL — (4x) BNHWVWGL NS
- 1 2xIX Ry FEFE
- Auto Negotiation

« {VTAZINVRDT—HL—}
- SDR (Single Data Rate) 8Gbs
- DDR (Double Data Rate) 16Gbps
- QDR (Quad Data Rate) 32Gbps > é%ﬁ;{f
- FDR (Fourteen Data Rate) 56Gbps

N




Infiniband/RDMAMEE (K ATA)

# mpirun_rsh

7,000
'0'6,000
Q

~
m 5,000}

=

< 4,000}

=)

= 3.000}
2
@ 2,000F
af

1,000}

1 100 10000

-n 2 fsv02 fsvO03 ./osu_bw

-e-DDR
' - QDR
FDR

¢ 3.3GB/sec
¢ 2.8GB/sec

- 7/00MB/sec

1000000
Message size [Bytes]



| Lk,

Infiniband/RDMAU%

(73 [E)

- BB

# mpirun_rsh -n 2 fsv02 fsvO3 ./osu_bibw

7,000
'0'6,000
Q

2

@ 5,000}
=,
= 4,000}

S
< 3,000}
=)

< 2,000}
M

1,000¢

-e-DDR
' - QDR
FDR

¢ 6.2GB/sec
- 5.3GB/sec

¢ 1.2GB/sec

10000 1000000

100
Message size [Bytes]



IPoIB/TCPD@&EEZEMEE (gperf)

# gperf-oo msg_size:1:1TM:*2 fsvO02 tcp_lat

10000

®- 1GbE

- 1polB (FDR) 1
'g'looo ' 9.2 msec
2 2515
%)
qc) 100 L
iIES \ 72 usec 374 usec

10,
10 psec
1 » » » » » »
1 10 100 1000 10000 100000 1000000

Message size [Bytes]
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