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ATLAS sites and
connectivity

Aim |
all FR-cloud T2s
should be 12D |

e ATLAS computing model is evolving

e Experience of one year of data
taking

¢ Tools and monitoring are getting
more mature

e New category of sites : Direct T2s (T2Ds) validated T2Ds

CA : CA-SCINET-T2, CA-VICTORIA-WESTGRID-T2, SFU-LCG2_DATADISK, CA-MCGIL
DE : DESY-HH, DESY-ZN, MPPMU, LRZ-LMU, CSCS-LCG2, GOEGRID, UNI-FREIBURG
ES : IFIC-LCGZ2, IFAE, UAM-LCG2, LIP-LISBON, NCG-INGRID-PT

FR: GRIF-LPNHE, GRIF-LAL, IN2P3-LAPP, IN2P3-LPC, IN2P3-LPSC, BEIJING-LCG2

IT : INFN-NAPOLI-ATLAS, INFN-MILANO-ATLASC, INFN-ROMA1

UK : UKI-LT2-QMUL, UKI-NORTHGRID-MAN-HEP, UKI-SCOTGRID-GLASGOW, UKI-NO
US: AGLT2, MWT2_UC, NET2, SLACXRD, SWT2 CPB

e primary hosts for datasets (analysis)
and for group analysis

e get and send data from different
sites

e Connectivity is important for T2Ds (not
only...)
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Network performance monitoring

e Monitoring tools developed in 2011

e ATLAS ‘sonar’ : ‘calibrated’ file transfers by the ATLAS Data
Distribution system, from storage to storage

e perfSONAR : network performance (throughput, latency,
traceroute, ...)

e Non stable network performances : also side effects on storage
system at CCIN2P3
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Tokyo is far from CCIN2P3 : ~300 ms RTT (Round Trip Time)
Throughput ~ 1/ RTT

Data are transferred from site to site through a lot of
networks (multi-hop) and software layers
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Last upddate on Thu May 24 16:45:23 2042 UTC
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Lit Fibre
10 Gbps
2.5 Gbps
1 Gbps
155 Mbps

.

connect e communicate e collaborate

irfu
eSS

saclay

Monday, June 18, 12




4
t"-‘—" 1
;.' P T j P—
4 ot - .
L
t TWAREN
Ankabut
4 Qatar
s v MCIT/Egypt
/—.r.lxl / )‘ i
/ I } NYSERnet
s \
o
5 iy LTy | 4
%“\ - ‘- Vo )i \' ?nl "'(
.j(:. o it N o, X L ' l,.‘ ¢
Pl A~ /A
r - vl ' ~ g’
’)n N '_' A ’f _!’
f". .
e
? g Y
‘::t ‘1"(_ );
I T
SR S .
AR o - .
1 0 Y, WAL GEANT (IRNC/Amsterdam)
A . )‘x(_ {;J g CA*net (Local)
§ RN CA*net (Amsterdam)

o GEANT (Paris)
\ - s -
\ T":“‘; ﬁ“q:%':‘::r-\.e lmemet/G&NT (London)
T O LT F
s Glorlad —
v i ™
'/" N «
L) \|'
| N /,
& -t ——-\.‘\ J
A
v

Lan » Manhattan Landing Exchange Point

it

Cisco 6513

Inmernet2 Network

CA*net (Local)

CA*net (Toronto)
Netherfight (GC/Amsterdam)
Netherlight (VSNLNEEAF)
NLR

Ciena
Core

Director C TWAREN

1 Gigk
— OC-192

ssssnnss OC48

irfu
eSS

saclay

Monday, June 18, 12



€S9 9

saclay

Monday, June 18, 12



-

.
L

L *"‘ “‘

>

-~
.

: ~J,’.’T
TOK‘Yo LEG2:
\'. ‘\'\ ‘ “\\\\\\’-’\
i L3
«tw,— (_f

v !_V "

i

Disk Array

File System

File System
Network File

Switch Server Disk Array

File System

x15 to x17 File System

10

B

saclay

Monday, June 18, 12



ATLAS T2Ds =T

Department

» T2Ds: Tier2s directly connected to Tier1s of different

clouds ATLAS transfers from T2D to any T1
= “directly” in the DDM topology

* T2Ds should

= demonstrate “good” connectivity from/to every T1/T2D

= provide a certain level of commitment Good connectivity

» T2Ds could be de-commissioned if they degrade
Performances monitored

* There is no “maximum number” of T2Ds
= We should not create too many channels (FTS performance)

CERN IT Department
CH-1211 Geneva 23
Switzerland 2

irfu www.cern.ch/it
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T2D: revising the criteria

Current criteria

All transfers from the candidate T2D to.10/12
T1s for big files (‘L’) must be abov

during the last week and during 3 out of the 4
last weeks.

All transfers from 10/12 T1s to the_candidate
T2D for big files must be abovuring
the last week and during 3 out of the 4 last
weeks

12
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T2D: revising the criteria

New criteria - under evaluation

* All transfers from the candidate T2D to 9/12
T1s for big files (‘L’) must be above 5 MB/s
during the last week and during 3 out of the 5
last weeks.

o All transfers from 9/12 T1s to the candidate
T2D for big files must be above 5 MB/s during
the last week and during 3 out of the 5 last
weeks

http://gnegri.web.cern.ch/gnegri/T2D/t2dStats.html
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CERN IT Department
CH-1211 Geneva 23

) Switzerland
irfu www.cern.ch/it
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, CERN
T2D evaluation !Ipartmem

* New T2D candidates

= Sites/clouds should contact Central Operations if they want to be
a candidate T2D

» Site will start receiving more Sonar Tests (large files from/to all
T1s and T2Ds)

= |f the performance is acceptable, results are reported to the ADC
Weekly Meeting and the site is declared a T2D

= Need for FTS configuration of channels at T1s and this is done
approx every 3 months

» So far, T2Ds candidates are monitored by squads

* Cloud and sites themselves should take the necessary actions
(monitoring, improving performance, reporting results to Central

Operations)

14
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perfSONAR(-PS) and |
ATLAS Needed on every FR-cloud site

e Being deployed on T2D sites

e To measure latency and
throughput (2 machines)

between sites (matrix) % Qur specific goal in setting up perfSONAR-PS for LHCONE
Is to acquire before and after network measurements for the
selected early adopter sites. This is not the long-term
network monitoring setup for LHCONE...that is TBD

% Details of which sites and how sites should setup the
perfSONAR-PS installations is documented on the Twiki at:
https://twiki.cern.ch/twiki/bin/view/LHCONE/SiteList

% In the next few slides | will highlight some of the relevant
details

Summary for LHCONE

e Details in Shawn Mckee’s talk
GDB

e Matrix monitoring available
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http://psps.perfsonar.net/
&0
saclay

Monday, June 18, 12



FR-cloud view in ATLAS perfSonar dashboard -

| [A] mupsirpertso. wdNamesLHC-FR | + |
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The Experimental Independent perfSONAR Dashboard

Status as of: Fri Jun 15 05:05:29 EDT 2012

Cloud LHC-FR
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https://perfsonar.usatlas.bnl.gov:8443/exda/?page=25&cloudName=LHC-FR
https://perfsonar.usatlas.bnl.gov:8443/exda/?page=25&cloudName=LHC-FR
https://perfsonar.usatlas.bnl.gov:8443/exda/?page=25&cloudName=LHC-FR
https://perfsonar.usatlas.bnl.gov:8443/exda/?page=25&cloudName=LHC-FR

ATLAS transfers to/from Beljing over one year

Beijing & CCIN2P3
CCIN2P3 — Beijing

Transfer rate measured....

L

asymmetry (why?) in
transfer rate
performance reversed
over last year

MB/s

Each ‘event’ explained
sometime after some delay...
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Network throughput measured with pertsonar

700M |

Throughput test between Source: ccperfsonar-lhcopn.in2p3.fr(193.48.99.79) -- Destination:
perfsonar.ihep.ac.cn(202.122.32.166)
'T\; wq] r M . 1
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100M | |
A AN e
O5SFeb  12Feb  19Feb  26Feb 04Mar 11Mar 18Mar 25Mar OlApr O8Apr 15Apr 22Apr
Time
<- 1 month 1 month ->
Timezone: GMT+0200 (CEST)
CCIN2P3 — Beijing Beijing = CCIN2P3
Direction | Max throughput(bps) | Mean throughput(bps) | Min throughput(bps)
Src-Dst 52.76M 23.19M 9.49M
irfu
Dst-Src 669.33M 616.84M 55.11M
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Throughput (bps)
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Throughput test between Source: perfsonar.ihep.ac.cn(202.122.32.166) -- Destination: perfsonar-
ps-bandwidth.pic.es(193.109.172.190)
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Time

<- 1 month

Beijing —

Timezone: GMT+0200 (CEST)

1 month ->

PIC PIC — Beijing

Direction | Max throughput(bps) | Mean throughput(bps) | Min throughput(bps)
Src-Dst 337.62M 152.54M 49.1M
JLE Dst-Src 35495M 159.85M 19.23M
&0 19
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4@ BEIJING-LCG2 - IN2P3-CC (2642 files)
4 BEIJING-LCG2 - PIC (165 files)

O BEIJING-LCG2 - BNL-OSG2 (968 files)

@ BEIJING-LCG2 - RAL-LCG2 (217 files)

4 BEIJING-LCG2 - INFN-T1 (215 files)

4@ BEIJING-LCG2 - TRIUMF-LCG2 (172 files)

4@ BEIJING-LCG2 - TAIWAN-LCG2 (322 files)
4@ BEIJING-LCG2 - SARA-MATRIX (178 files)

4@ BEIJING-LCG2 - FZK-LCG2 (625 files)

-5 MB/s

20




T1sto

Beljing

FTS transfer rates

MB/s
o

@ IN2P3-CC - BEIJING-LCG2 (20899 files)

© PIC - BElJING-LCG2 (1612 files)

O BNL-OSG2 - BEIJING-LCG2 (6152 files)

@ RAL-LCG2 - BEIJING-LCG2 (4580 files)

40 INFN-T1 - BEIJING-LCG2 (2619 files)

© TRIUMF-LCG2 - BEIJING-LCG2 (4510 files)
@ TAIWAN-LCG2 - BEIJING-LCG2 (3193 files)
@ SARA-MATRIX - BEIJING-LCG2 (2656 files)
@ FZK-LCG2 - BEIJING-LCG2 (2790 files)

5 MB/s

each site Is different

21
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ATLAS transfers to/from Tokyo over one year

Transfer rate measured _

CCIN2P3 — Tokyo
Tokyo = CCIN2P3

MB/s

irfu
eSP
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Network throughput measured with perfSONAR

CCIN2P3 — Tokyo Tokyo — CCIN2P3

Throughput test between Source: ccperfsonar-lhcopn.in2p3.fr(193.48.99.79) — Destination:
300M perfsonar2.icepp.jp(157.82.112.69)

250M 1 \M

200M

lOOhI

Throughput (bps)
=
=

50M

Var 12 Apr 12 May 12

- Last 3 months -

No so stable
i better by ~5% for CCIN2P3 — [okyo

€S 23
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Different pattern for another French site

GRIF-LPNHE — Tokyo
Tokyo — GRIF-LPNHE

GRIF-LPNHE = Paris|

€S9

saclay

_Transfer rate measured
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—fficiency of data transfer to Tokyo from FR-cloud
sites

Efficiency
2011-05-01 00:00 to 2012-05-01 00:00 UTC

100

~J
o
|

Percentage
o
o
|

25

—— BElJING-LCG2—— GRIF-IRFU — GRIF-LAL— GRIF-LPNHE— IN2P3-CC— IN2P3-CPPM
—— IN2P3-LAPP— IN2P3-LPC IN2P3-LPSC— RO-02-NIPNE- RO-07-NIPNE— RO-14-ITIM

—— RO-16-UAlc— TOKYO-LCG2

Each site is different, room for |
Improvement everywhere...
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Tokyo to T1s

FTS transfer rates

— 4 TOKYO-LCG2 - IN2P3-CC (22368 files)
— 4 TOKYO-LCG2 - RAL-LCG2 (107 files)

O TOKYO-LCG2 - FZK-LCG2 (110 files)
— 4@ TOKYO-LCG2 - INFN-T1 (107 files)

— 4 TOKYO-LCG2 - PIC (110 files)
— 4 TOKYO-LCG2 - TRIUMF-LCG2 (105 files)

— 4@ TOKYO-LCG2 - BNL-OSG2 (116 files)
— 4@ TOKYO-LCG2 - TAIWAN-LCG2 (4099 files)

— 4@ TOKYO-LCG2 - SARA-MATRIX (100 files)

t5 MB/s

26
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T1s to Tokyo

FTS transfer rates

— @ IN2P3-CC - TOKYO-LCG2 (53237 files)

— © RAL-LCG2 - TOKYO-LCG2 (11123 files)
© FZK-LCG2 - TOKYO-LCG2 (10723 files)

— @ INFN-T1 - TOKYO-LCG2 (6278 files)

— @ PIC - TOKYO-LCG2 (2737 files)

@ TRIUMF-LCG2 - TOKYO-LCG2 (8549 files)

— @ BNL-OSG2 - TOKYO-LCG2 (26534 files)

— @ TAIWAN-LCG2 - TOKYO-LCG2 (9636 files)

— @ SARA-MATRIX - TOKYO-LCG2 (4665 files)

3/S

27
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RO-02to T1s

FTS transfer rates

MB/s

4@ RO-07-NIPNE - IN2P3-CC (43338 files)
4 RO-07-NIPNE - RAL-LCG2 (100 files)

O RO-07-NIPNE - FZK-LCG2 (210 files)

@ RO-07-NIPNE - INFN-T1 (110 files)

@ RO-07-NIPNE - PIC (105 files)

4 RO-07-NIPNE - TRIUMF-LCG2 (100 files)

— 4@ RO-07-NIPNE - BNL-OSG2 (110 files)

4@ RO-07-NIPNE - TAIWAN-LCG2 (252 files)
@ RO-07-NIPNE - SARA-MATRIX (95 files)

medium size files

28
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T1s to RO-02

FTS transfer rates

N LR T deeeeennn deceeen -
: - : : @ RAL-LCG2 - RO-07-NIPNE (1364 files)
oA pREEEEEE] S AERELELE SRR LR . © FZK-LCG2 - RO-07-NIPNE (1023 files)
' OPs : : — @ INFN-T1 - RO-07-NIPNE (320 files)
slL..i....8 A P e ) — @ PIC - RO-07-NIPNE (434 files)
.' .' ‘. ‘. — @ TRIUMF-LCG2 - RO-07-NIPNE (293 files)
Co : 05 — @ BNL-OSG2 - RO-07-NIPNE (988 files)
o L.t b ) AURSOUE SRR P — @ TAIWAN-LCG2 - RO-07-NIPNE (5 files)
" ; . ; ; — @ SARA-MATRIX - RO-07-NIPNE (499 files)
< . 8 O, : o p
=

medium size files

Se._._,
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CCIN2P3 to FR-cloud T2s

FTS transfer rates

— 4@ IN2P3-CC - GRIF-IRFU (175713 files)
— 40 IN2P3-CC - GRIF-LAL (38934 files)

O IN2P3-CC - GRIF-LPNHE (45210 files)
— 4 IN2P3-CC - TOKYO-LCG2 (53237 files)
— 49 IN2P3-CC - BEIJING-LCG2 (33933 files)

— 4 IN2P3-CC - RO-02-NIPNE (19737 files)
— 4 IN2P3-CC - IN2P3-LAPP (36288 files)
— 4@ IN2P3-CC - IN2P3-LPC (33911 files)

— 4 IN2P3-CC - IN2P3-CPPM (84984 files)
— 4@ IN2P3-CC - IN2P3-LPSC (44030 files)

3/S
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FR-cloud T2s to CCIN2P3

FTS transfer rates

— 4@ GRIF-IRFU - IN2P3-CC (27761 files)
— 4 GRIF-LAL - IN2P3-CC (14510 files)

O GRIF-LPNHE - IN2P3-CC (15075 files)
— 4 TOKYO-LCG2 - IN2P3-CC (22368 files)
— 4@ BEIJING-LCG2 - IN2P3-CC (3665 files)
— 4 RO-02-NIPNE - IN2P3-CC (3201 files)
— 4@ IN2P3-LAPP - IN2P3-CC (9638 files)
— 4@ IN2P3-LPC - IN2P3-CC (10205 files)
— 4@ IN2P3-CPPM - IN2P3-CC (10888 files)
— 4@ IN2P3-LPSC - IN2P3-CC (8353 files)

+— 5 MB/s

Monday, June 18, 12
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GRIF-LAL vs GRIF-LPNH

— 4@ GRIF-LAL - BNL-OSG2 (748 files)
FTS transfer rates — 40 GRIF-LPNHE - BNL-OSG2 (7745 files)

— 4 GRIF-LAL - TAIWAN-LCG2 (629 files)

! ! ! ! — @ GRIF-LPNHE - TAIWAN-LCG2 (1339 files)
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- -

s this LHCONE map correct”?

GRIF

GRIF

N

ORSAY

T

LPNHE

Pamie

LPNHE

106

e
JUSSIEU

o

b
PARIS1

-
STRASBOURG

GEANT

TRANSIT PAN-EUROPEEN LHCONE BACKUP

- GEANT
TRANSIT PAN-EUROPEEN LHCONE
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May 23 effect

FTS transfer rates

-0
I

@ IN2P3-CC - TOKYO-LCG2 (18218 files)
w0 IN2P3-CC - BEIJING-LCG2 (8263 files)

9 IN2P3-CC - RO-07-NIPNE (20831 files)
@ IN2P3-CC - GRIF-LPNHE (10619 files)

irfu_
&
sacle \)3" \)3"
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The end....
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FTS transfer rates

= «f TOKYO-LCG2 - IN2P3-CC (3978 files)

0 BEIJING-LCG2 - IN2P3-CC (542 files)
@ RO-07-NIPNE - IN2P3-CC (821 files)
<@ GRIF-LPNHE - IN2P3-CC (4999 files)
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