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& AMS-02 experiment

AMS-02 is a large scientific experiment on ISS

of dark matter. PI for AMS 02is Nobel laureat.e p
Ting. The launch of STS-134 carrying AMS-0& ok plg.ceﬁn 16 May 2011, and
the spectrometer was installed on 19 May-; 01 ; i, P
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“AMS data flow to SEUSOC

AMS on ISS _ e

Huntsville, AL

AMS Scientific Operation Center
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SEU RWTH Milano

CERN
POCC Regional SOC
» AMS commanding and » MC production
monitoring - ~ » Data production
SOC > Data Analysis

» Data production
» MC production
» Coordination
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. AMS SEUSOC Infrastructure
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“AMS SEUSOC Infrastructure

« Computing devices
— 168 IBM HS22 blade servers
— 2,016 Intel Xeon CPU X5650 cores
— 4,032 cores with Hyper-Threading enabled

» Storage and 10 devices
— IBM DS5300 Storage System
— 16 IBM X3650 rack servers
— 500TB disk array

« Network devices
— 40GDb Infiniband
— 10Gb Ethernet
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Wuhan

1Gbps Dedicated for AMS
10Gbps
2.5Gbps

IPv6 Link

‘ Tier 1 ‘ Tier 2

*

Nanj | n g Shar]ghai

SEU

Guangzhou
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rocess of MC job request and execution

receive the job files from CERN
— through DT Server, configure

update the Management
information Server
of the jobs
in MYSQL Database
Database Management 5
Storage
store MC Management K
data
SEU
@)
|
AMS Users

execution environment and run the
< Job Management jobs

\ \
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<—5— present the MC jobs status, data

Monitor transmission status, raw data

{ Datgtsticskup backup status and cluster resource
6 consumption by the MC Production
MC Job 3 ™~ Monitor Website
Status Cluster Status // -

DT Server > j
/ N

2, /7’ transfer MC and raw

P ¢ | data files between
/ ‘

SEU and CERN
DT Server >

AMS Production

Remote Client Form}
CERN #
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initial state of the registered jobs
Jobs with manual /

intervention Prepared <
¥ MW ¥ submitiobs() - _
jobs submitted to LSF Queue

Manually changed Submitted L/

M— jobs failed before
running

Jobs in processing  [=» Processing Failed Quickly
- Manually£hange
updateProcessingJobs() /C( jobs failed after
running a while
Jobs completed ar Tal [ !
p Finished Failed EEANGEN D)

normally _
\mc_:t_transfer.py
root&raw file transferred

Almost Transmitted V back to CERN

¢ mc_journal _transfer.py

< journal file transferred
back to CERN

Transmitted
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= The Network between AMS and CERN is Long Fat
Network which has large capacity(b)
= capacity(b) = bandwidth(b/s)xround-triptime(s)
= with RTT=308ms, Bandwidth=1 Gbit/s

= To speed up the data transmission in LFN

= enlarge the size of the TCP windows making it easier to fill up
the LFN

= use Hybla, which is designed for long RTTs network, as the TCP
congestion control strategy . For the Cwnd increase of the Hybla:

cwnd+2"p-1 (slow start)
cwnd+p”2 /cwnd (congestion avoidance)

p= RTT/RTT,. RTT, in linux is set to 25ms. With high RTT,
Cwnd will increase quickly.
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Nodel

Node2}

For all the DT servers:
TCP_window_size = 20MB
TCP_congestion_Control=hybla

DT Server at SEU

DT Server2 at CERN

Using two DT servers to receive
the MC data can increase the
network utilization, speed up the
transmission rate.

Time
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Jta transmission optimization for LFN

Daily transferred data size (TB)

|-
Jul 2013 Nov 2013 Mar 2014 Jul 2014 Nov 2014 Mar 2015 Jul 2015 Nov 2015 Mar 2016 Jul 2016
Date

2 times faster, able to transfer 2.5TB/day




= To facilitate monitoring and analyzing
Monte Carlo production

= Record the detailed information of the Production
status in the database, including the MC jobs, Raw
data backup, MC data transmission etc.

= Visualize the information of MC production with
JavaScript and PHP
* Overview of SEU MC Production status
 Statistical MC Transmission status
« Raw data backup status
« SEU storage information
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MC Production |

SEU MC Production Status P A B

2016-08-07 - 2016-09-06

— Failed: 15 (0. 08%)

Submitted: 42 (0.23%) —= Manually changed: 102 (0.57%)

T~ Transmitted: 16419 (91.83%)

Almost Transmitted: 27 (0. 15%)

Prepared ||| Manually_changed [/ Submitted Processing
Finished [ Almost Transmitted [ Transmitted [\ Failed

4 2016-08-07 - 2016-09-06

55
Why Fail?

SEUSOC of AMS-02 Experiment, 2014
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‘MC data processed at SEUSOC

m2011-2013 m=2014-2016
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Conclusions

= An automated MC production system with
optimized data transmission strategy Is
developed at SEUSOC

= SEUSOC contributed a total of 30% of the
CPU time in AMS Monte Carlo simulations
and ranked 1St among all regional AMS Monte
Carlo centers around the world
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