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Jadir Silva, Marcio Costa
SPRACE


http://sprace.org.br

Computing Resources

Worker Nodes

J 29,702 HS06

O 128 worker nodes

1,792 physical cores
2,688 HT cores

768 cores with 4 GB
128 cores with 3 GB
1,280 cores with 3.2 GB
512 cores with 2 GB
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Computing Resources

Storage Servers

0 2,325 TB
[0 dCache distributed storage system

e 1 Storage Element

e 17 dCache Storage Pools Servers
o 10/40 Gbps NIC
o 852 hard disks(1 — 6 Tb)
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Computing Resources

Servers

[0 Headnodes and Auxiliary Servers

CE: HTCondor-CE gatekeeper and HT Condor job scheduler
Shared Filesystems: NFS, CVMFS

Proxy Servers: 2 frontier squids

Support services: Grafana, VM servers, DNS server, etc
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Network Infrastructure

LAN

OO0 Cluster internal connections

e Worker nodes: 1 Gbps (to TOR switches)
® 10 Gbps links between TOR and core switch
e NFS, CVMFS, Frontier, VM servers, storage servers: 10 Gbps

MAN

[0 SPRACE to ANSP provider

10 Gbps (2 redundant links)

100 Gbps (2 X 40G + 2 X 10G): 1 X 10G in production

Full 100 Gbps channel: planned to full operation in 2018

Links fully dedicated, independent from university commodity network
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Network Infrastructure

WAN

[J Best academic international link in Brazil
[0 AmLight Connection to Miami

® 4 X 10 Gbps (2 Pacific & 2 Atlantic)
e 2 X 100 Gbps (1 Pacific & 1 Atlantic) e
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Site Readiness

Status of SiteReadiness Status

5735 Hours fom 2017-0101 00010 2017-121 000

12 Vs KIPT (%)
TLUS,

Purdue (0%)

[J Good results in availability and reliability
e 95% during 2017
e Site admin hard work
i e Datacenter stability (network, power,
o cooling)

- Ru SO (0%) |
12,10 CUNSTDA (0% [
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PhEDEx Transfers to SPRACE

CMS PhEDEX - Cumulative Transfer Volume
52 Weeks from Week 11 of 2017 to Week 10 of 2018
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May 2017 Jun 2017 Jul 2017
T0_CH_CERN_Disk
T2_US_Wisconsin
T2_US_MIT

) TI_FR_CCINZP3 Disk

B 127 _Bari

B T2 KA_KNU

B T27BE IHE
T2_FR_GRIF_IRFU

M 12_UK_London_Brunel
T2 RU_IHEP

Aug 2017 Sep 2017 Oct 2017
Time

1 T2_CH_CERN

B 12 DE_DESY

W T1_UK_RAL Disk

B 127UK London_IC
T1_IT_CNAF_Disk

W T1_FR_CCINZP3_Buffer

) T2 RUJINR

1 T2_FR_GRIF_LLR

W 12 ES IFCA

B T2_CH_CSCS

Now 2017 Dec 2017

B T2_US_Purdue
T1_DE_KIT_Buffer
B 12_Us_Nebraska
! T2_US_Caltech
I 12_FR_CCINZP3
B T1_RUJINR_Buffer
B T17T CHAF Buffer
9 12_HU_Budapest
T2FRIPHC
! T2_IT_Rome

Total: 4,848 TB, Average Rate: 0.00 TB/s ~

Jan 2018 Feb 2018 Mar 2018

I T2_Us_Vanderbilt
TL_RU_JINR_Disk
T2 Us UCsD
T2_US_Florida
T2_BE_UCL

T2_ES_CIEMAT

=]
u
|}
=]

21T _Pisa
1 T2_CN_Beijing
... plus 8 more




PhEDEx Transfers from SPRACE

CMS PhEDEX - Cumulative Transfer Volume
52 Weeks from Week 11 of 2017 to Week 10 of 2018
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Apr 2017 May 2017  Jun 2017 Jul 2017 Aug 2017 Sep 2017 Oct 2017 Mov 2017 Dec 2017 Jan 2018 Feb 2018 Mar 2018

Time

B T1_US FNAL Disk T1_US_FNAL Buffer 1 T2_CH_CERN B T2_US_Purdue
B T0_CH_CERN_Export TI_UK_RAL_Disk B 12_us_MIT T2_DE_DESY
I TL_FR_CCINZP3 _Disk T2_UK_Lendon_IC W 127 US Nebraska B 2T _Bari

T2 BE_IIHE 1 TI_RUJINR_Dizk B T17E5 PIC Disk | T1"DE KIT Disk

TI_IT_CNAF_Disk B 12_KR_KNU T2_Us_Wisconsin 1275 CIEMAT

T2_US_UCsD L] CH | C5C5 I T1_UK_RAL Buffer L) CH |_CERN_Disk
1 TIFR_CCINZP3 Buffer B T1_RUTJINR_Buffer 1 T2°CN Beijing B 2R AP
B T1IT_CNAF_Buffer T2_US_Vanderbilt I 12_ES IFCA 5 12_RU_JINR
W 12 EE Estonia B T2_FR_CCIN2P3 B 12T Rome T2_HU_Budapest EE iy London_Brunel
B T2_AT Vienna T] ES PIC_Buffer B 27T NCG _Lisbon 1? RU_IHEP .. plus 9 more

Total: 1,756 TB, Average Rate: 0.00 TBfs
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SPRACE Cluster

Cisco 6506 |

D
u | 410 Gops
. e
Proxy 1 23km |N
CVMFS fibres | S
NFS Servers D P
& 2x 100 Gbps
M
v L

Compute Element
Storage Element

Huawei CE6851
48 ports 106
6 ports 40G

40Gb/s 17 Storage Servers

16 WN 32 WN

10Gb/s 10- 40G NICs
~ 1900 TB 128 cores 768 cores 512 cores 1280 cores
3GB/core 4GB/core 2GB/core 3.2GB/core
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SPRACE External Connections

Unesp Center for
Scientific Computing
(Sao Paulo)

Huawei CEG851

406G

«——— ~40Km ———>

Cisco Catalyst
6506E

10G

10G / 40G links

Extreme Summit X670
(Unesp commodity network)

Megatelecom

Huawei CE6870

NAP of Brazil
(Barueri)

100G

4x 10G

Extreme Summit X670
(Unesp commodity network)

10G

{106

y

YV

2x 1006
Brocade

MLXe
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AmLight
(Miami)



SPRACE Spinoff

GridUnesp .

[0 First Campus Grid in Latin America
® Processing : 80 TFlops (3,000+ cores)
e Storage : 300 TB
e Networking : 40 Gbps

O GridUnesp Impact
e Only OSG VO outside USA
e HPC for 80+ projects & 450+ users
® Processed data for LIGO, lceCube, etc.
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R&D on Software Defined Networking

Kytos SDN Controller

[0 New SDN controller
Python based kyt@s

Modular design = |
Open Source https://github.com/kytos/
more info at https://kytos.io

[0 Kytos International Impact

® Was adopt by AmLight Brazil-USA link

e Will be used for the LSST data transfer

e |s being deployed in the ESnet (DoE
testbed connecting 40 US institutions)

<IN MADE CIMPLE
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