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e LAN of GridKa

— Struckure

— Prevision of installation in 2008

« WAN
— History (1G/2003)
— Current 10G
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— Challenges crossing multi NREN
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between GridKa and openlap
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GridKa - Planning of WAN connectivity
(projection from 2003, Reinhard Maschuw)
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GridKa - Planning of WAN connectivity
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WAN connection and Gigabit test with CERN

Frankfurt
Geneva

Bandwidth test 26.05.2003

gbt2.fzk.de (client) <--> wO01gva-ge-0.cern.datatag.org (server) MTU=4460

S ) Y Y O OO Y

~98% of 1Gbit

Karlsruhe

0 | GridFTP tested

2x 1 Gbpss = - - 1 over 1 Gbps

sec

—— pl -total: 20444 MByte/175 s --> 116.822 MB/sec

GridFTP\ @ GridFTP\
server server
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WAN connection and 10Gigabit test with CERN

Frankfurt Geneva

swiCE3-G4-3.switch.ch
swiCE2-P6-1.switch.ch
it.ch1.ch.geant.net
de.it1.it.geant.net

Karlsruhe dfn.de1.de.geant.net

cr-karlsruhe1-po12-0.g-win.dfn.de

ar-karlsruhe1-ge5-2-700.g-win.dfn.de 10 Gbps

r-internet.fzk.de

GridFTP\ @\ GridFTP\
server server
5F
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WAN connection and 10Gigabit test with CERN

Frankfurt Geneva

swiCE3-G4-3.switch.ch
fr.ch1.ch.geant.net
de.fr1.fr.geant.net

dfn.de1.de.geant.net
Karlsruhe
cr-karlsruhe1-po12-0.g-win.dfn.de
ar-karlsruhe1-ge5-2-700.g-win.dfn.de

r-internet.fzk.de
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server server
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WAN connectivity and 10Gigabit test with CERN

Frankfurt Geneva
-Bandwidth evaluation (tcp/udp)
- MPLS via France

- LBE

- GridFTP server pool HD to HD

Storage to Storage
10Gbps - SRM 10 Gbps

GridFTP @\ GridFTP\
server server
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TestBed

e 11 nodes

— 8 Tyan Motherboards onboard NIC (Intel/e1000)
* 1GByte Memory, IDE HDD
 Scientific Linux 3.0.3
* Globus toolkit 2.4.3

— 3 IBM Series x345 (Intel/e1000)
* 2 GByte Memory, SCSI HDD
* RedHat 8.0
* Globus toolkit 2.4.3

» Cisco catalyst 6509
— 10 Gbit interface connected to DFN backbone
— 48 Port interface 10/100/1000 TP
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Quality Evaluation

WAN
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[root@10gtk111 root]# iperf-s -u -fm-i 1

Server listening on UDP port 5001
Receiving 1470 byte datagrams
UDP buffer size: 0.06 MByte (default)

[ 3]local 192.108.46.111 port 5001 connected with 192.108.46.113 port 32769
[ID] Interval ~ Transfer Bandwidth  Jitter Lost/Total Datagrams
[ 3] 0.0-1.0sec 114 MBytes 957 Mbits/sec 0.019 ms 0/81409 (0%)
[ 3] 1.0-2.0sec 114 MBytes 957 Mbits/sec 0.015 ms 0/81383 (0%)

[ 3] 0.0-10.0 sec 1141 MBytes 957 Mbits/sec 0.028 ms 0/813885 (0%)

[root@10gtk113 root]# iperf -c 192.108.46.111 -u -b 1000M f m -i 1 -t 10

Client connecting to 192.108.46.111, UDP port 5001
Sending 1470 byte datagrams
UDP buffer size: 0.06 MByte (default)

5] local 192.108.46.113 port 32769 connected with 192.108.46.111 port 5001
ID] Interval ~ Transfer Bandwidth

-0.0- 1.0 sec 114 MBytes 957 Mbits/sec

1.0-2.0sec 114 MBytes 957 Mbits/sec

[ 5] 0.0-10.0 sec 1141 MBytes 957 Mbits/sec

[ 5] Server Report:

[ 5] 0.0-10.0 sec 1141 MBytes 957 Mbits/sec 0.027 ms 0/813885 (0%)
[ 5] Sent 813885 datagrams

r
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ooo - out of order
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Quality Evaluation

scalable
W A N 953Mbit; jitter: 0,018 ms; ooo: 215 — 0,008% W A N .
r 884Mbit; jitter: 0,015 ms; 000: 4239 — 0,018%
=3 r
5 [oplapro73] ~ > iperf -¢ 192.108.46.113 -u -b 1000M -f m -i 1 -t 30 E
10gktlls Cli i 192.108.46.113, UDP 5001 Sending 1470 byte d '
(e} 1ent connecting to . .46. , port ending yte datagrams g
ﬁ 4 ﬂ UDP buffer size: 2.00 MByte (default) oplapro73
! = [ 3]local 192.16.160.13 port 38143 connected with 192.108.46.113 port 5001
=
8‘_ g [ 3] 0.0-1.0sec 112 MBytes 937 Mbits/sec Reno
t a [ 3] 1.0-2.0sec 113 MBytes 946 Mbits/sec
o L: [ 3]128.0-29.0sec 110 MBytes 925 Mbits/sec
l(:lr h r(_rr [ 3] 0.0-30.0 sec 3346 MBytes 936 Mbits/sec
o :[> 0 [ 3] Sent 2386505 datagrams
H z [ 3] Server Report:
o [ 3] 0.0-30.0 sec 3162 MBytes 884 Mbits/sec 0.015 ms 135094/2386375 (5.7%)
N ~ [ 3] 0.0-30.0 sec 4239 datagrams received out-of-order
o N
S = [root@10gtk113 root]# iperf-s -u -fm-il
oY 8 Server listening on UDP port 5001 Receiving 1470 byte datagrams
S o UDP buffer size: 0.06 MByte (default)
. [ 3]local 192.108.46.113 port 5001 connected with 192.16.160.13 port 38143
o e [ ID] Interval Transfer Bandwidth Jitter Lost/Total Datagrams
[ 3] 0.0- 1.0 sec 106 MBytes 892 Mbits/sec 0.012 ms 2895/78757 (3.7%)
o [ 3] 0.0- 1.0 sec 180 datagrams received out-of-order
10gktlll [ 3]129.0-30.0 sec 104 MBytes 874 Mbits/sec 0.019 ms 4729/79007 (6%)
[ 3]29.0-30.0 sec 81 datagrams received out-of-order
[ 3] 0.0-30.0 sec 3162 MBytes 884 Mbits/sec 0.015 ms 130855/2386375 (5.5%) - of 4
[ 3] 0.0-30.0 sec 4239 datagrams received out-of-order - QL order s g
g—o— —
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reno  Bandwidth evaluation

: W A N 348Mbit/sec — single stream W A N

v

%’"{J iperf - singel stream - 5 nodes

10g101-10g105 fzk.de (client) <--> oplap71-75.cern.ch (server)
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300 900

— ot - totalt AUE2457 MByted1200 & = 548 538 MBfaec
——  pl - total 835828 MBye/ 1200 s —> 73819 MBEfsec

P2 - odall 94912 THOMIOGG00 BEyief 1200 8 —= 79.094 MB/fsec
— gl -totall 521007 MBye/1200 s —= 48 418 MEBE/fsec

o - iotal: 87294 MByi' 12008 —» 72745 MB/sac

PS5 - botal: 89354 3000000000 hBye/ 1200 & = 74,461 MBfaec
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reno  Bandwidth evaluation
; ) W AN 112MByte/sec — 24 parallel streams W AN

Iperf b,
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reno  Bandwidth evaluation
; ) W AN 5 nodes a 112MByte/sec — 24 parrallel streams W AN
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Durchsatz: Tagesstatistik vom 9.11.2004

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23  Uhrzeit

cr-fral -> ar-kar1: Max: 237,14 Mbit/s , Mit: 89,47 Mbit's , Min: 37,89 Mbit's

gLl i e i ol ; : : i
0 0010010 N0 0 30 30 40 430 50 ar-kar1 -> cr-fral: Max: 4.606 44 Mbit/s , Mit: 603,99 Mbit/s , Min: 3,26 Mbit/s

g
58 >

. -

Bruno Hoeft Service Challenge, 2. Dec. 2004 GridKa



Forschungszentrum Karlsruhe

in der Helmholtz-Gemeinschaft

oridftp performance

bandwidth:del.de.geant.net—>so-7_0_0

2.0 0
[
|
1.5 G ||1|. ﬂﬂl I P o P o I
; 3 P il
| H,_.t I
e e [
2 1.0a I
= ' I
R e S e W ey i
v i
0.5 G x|
T
3 e e P i e '-'\-F"\"‘-“]’i-—"—"' B it | ) e ety
aoa; oo Qg: a0 1200 1800 oo oo 0g: 00 12100

B Aggregate (Rx) W Aggregate (Tx)

A3HIL30 Id0l ¢ 00lddy

Bruno Hoeft

Service Challenge, 2. Dec. 2004

=]

Gridka _/



Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft

Future Work

Gpfs for data source and dest.
Overcome the 20(25) MByte limit of o singel HD
Ajust HW 1nstallation to achive the requirements

Diging into HW details for discovering bottelnecks (packet
drop due to bad PCI timing)

Stabilis the transport
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