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E70 FZU Tier2 site overview

0 7600 cores in HTCondor
— mostly HT, always >= 2 GB RAM/core
— SL6 on all WNs
— SL6, C7 for services
— will be reduced to ~6000 this year (old hw removal)

0 6.1 PB on disks (DPM, xrootd) (2.2 PB on a new hw)

0 4x10 Gbps external connectivity
— 2x10 Gbps to LHCONE, 10 Gbps to Internet, 10 Gbps to Czechlight

0 18 racks, 380 kVA UPS’s (180 kVA backed up by diesel agr.)
Q0 5 administrators (2.6 FTEs)
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New hardware — worker nodes

a 51 servers Huawei RH1288 V3

— 2x 12-core Intel Xeon E5-2650 v4,
2.2GHz

— 128GB RAM - 8x 16GB DDR4 ECC,
2400MHz

— 2x 600GB HDD, SAS, 10krpm, controlle
LSI SAS2308

— 2x 10 Gbps + 1 Gbps

Q Performance: 510.6 HS06/server (HT
on), 10.64 HS06/core, 350 W/server

Q 128/48 = 2.67 GB/jobslot

0 Mostly for ATLAS, ALICE, NOVA,
Auger

Q Delivered in Oct 2017

Q 2 data switches Huawei CE6810-
32T716S4Q-LI

— 32*10GE BASE-T ports, 16*10GE SFP+

ports, 4*40GE QSFP+ ports

0 2 "management” switches Cisco
SF300-24

— 24 ports 10/100

-

\_

New generation of Intel CPUs Skylake competitive only

~

when all 6 memory channels used (192 GB RAM)

J
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@ Comparison with an older cluster

FZU
Q 36 servers Intel HNS2600KP O We expect jobs on Huawei

— 2x 10-core Intel Xeon E5-2630 v4, cluster 2% faster (computing

2.2GHz
part)

— 128GB RAM - 8x 16GB DDR4 ECC, ~

— 2x 600GB HDD, SAS, 10krpm,

— 1 Gbps

Q Performance: 417 HSO6/server
(HT on), 10.43 HS06/core

0 128/40 = 3.2 GB/jobslot
0 Delivered in May 2016
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Comparison of Intel (1) and Huawei (H) servers

ATLAS task 14027559, 89 (I) vs 121 jobs (H), input size about 30 GB
Transfer rate around 100 MB/s (I) and 200 MB/s (H)
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Comparison of Intel (1) and Huawei (H) servers

ATLAS task 14027559, 89 (I) vs 121 jobs (H)

avg time 27936 s vs 28333 s — diff 397 s = 1% - but | faster than H

|
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isk servers

-d

New hardware

5x(2+4U)

: 5 x (server + JBOD) =

Compact solution
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@ New hardware — disk servers

Q 5xserver +JBOD Q Performance
0 servers Intel R2208WFTZS — rebuild took 17 hours (fully occupied FS)
— 2 x 8 core CPUs Intel Xeon Silver 4108 — iozone: above 11 MB/s per thread (450

— 96 GB RAM, 2x Intel DC SSD 480GB

threads)
— 4x 10GbE SFP+ et depl ,
0 JBOD HGST 4U60 G2 Storage Q SL6 (3 servers, fast deployment), C7 (

Platform servers)

— 58x HDD HGST Ultrastar 10TB 0 4 DPM pools, 1 xrootd server
— 450 TB usable, RAID6, 2 hotspares
O Switch Huawei CE6850U-48S6Q-HI

— 48*10GE SFP+ ports, 6*40GE QSFP+
ports
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Old hardware

0 Old (5 — 7 years) disk servers
— new HBAs instead of more expensive controllers
— new disks (in some servers)
— enough spare disks

0 zfs instead of xfs
— applied on several old servers

— later problems with
e kernel updates
* failed disk identification

* Mmanpower

Q new servers use xfs
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Network - topology
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% Network — IPv4 vs IPv6 protocols - DPM

0 Local traffic to/from DPM mostly via IPv6
— Monthly averages:

e e s e

DPM in, local 6 30
DPM in, non-local 65 63
DPM out, local 15 485
DPM out, non-local 98 35

Q Traffic to/from xrootd (ALICE) mostly via IPv4

T e s et

xrootd in, local 2 0
xrootd in, non-local 9 0
xrootd out, local 354 0
xrootd out, non-local 28 0
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New xrootd server added

iptables input traffic for xrootds nonsite clients - from Thu Mar
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total
% rdhead
srootdl
xrootd2
m xrootd3
m xrootdd
xrootds
m xrootdb

Fri Sat sun

Cur:
8.59M
80, 37k
27,85k
0. 0n
0. 0n
4. 24M
4,241
161, @2

Mon

Tue Wed
Min:
20, 95k
15, Mk
161, &7

168, 21
283, 85
154.43

213 MB/s from outside
(last month avg: 9 MB/s)

Thu Fri Sat

Avy:
212, 9eM
115, B8k
39,83k

0. 0o
23.26k
529,36k
553, 12k
211, 78M

Last update: Mon May 14 14:11:03 2018

Sun

Mon
Max:

1
745,
15.
a,
213,
132,
136,

1

g 21:48:44 2018 to Mon Mar 19 19:10:20 2018

31G
78k
3aM
oo

20k
58M
54M
306G
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15. 5.

bytes per second

m total
m goliaslod

bytes per second

Network - IPv4 vs IPv6 protocols - DPM

iptables output traffic for dpmpools all - by month
AENEN
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B31. 61M
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Cur:
353, 97TM
369, 99k

ipGtables local output traffic for dpmpools - by month

A1 BNGE
2.5 6
2,006 4
iR E
1.8 G -

0.5 G-

o0 Week 15 Week 1& Week 17 Week 18 Week 19
Cur: Min: Avi: Max:
Summary 321, 61M 4, 97k 484, BEM 5,936
goliaslon 73. 96k 2.25k BT, 34k 1.84M
dpmpoal s 8.2 164, 87 25, 16M 625,291
dpmpool11 18, 58M 172.34 17.74M 370, DEM
dpmpool 12 206, 98 158,50 207, a7 1.47k
dpmpool 13 25, 01M 171. 86 34, 91M 513.58M
dpmpool 14 3723, 55 157 .28 242,26 5. 14k
dpmpool 15 89, 88k 160,40 1.55M 126, 98M
Hmmmeel s 71 GEM 218 AR am CAM 1 160

Week 19

Max:
7. 006G
2. 94N
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.ptables output traffic for

ip6tables nonlocal output traffic for dpmpools - by month
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IPv6 local traffic - DPM

ip6tables local output traffic for dpmpools - from Sat Mar
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4.
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o7M
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YUk
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[\

L . . i
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Min: Avg:
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0,00 18, 82M
0,00 26.92M
0,00 26,31M
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0,00 55, 01M
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Last update: Mon May 14 17:35:34 éOlB
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IPv6 non-local traffic - DPM

ip6tables nonlocal input traffic for dpmpools - from Fri Jan

408 M
380 M
360 M
348 M
320 M
300 M
280 M
260 M
=
5 46N
(¥
o 220 M
o 200 M
(=1
w 1BOM
[iF]
£ 160 M
= r 5
140 missing 4 servers
120 M
108 M
B0 M '
G0 M
40 M
o A =
R T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNovw Dec Jan Feb Mar Apr
Cur: Min: Avg: Max:
W Summary 438, 67k 0,008 5. 961 2.48G
m goliasloe 12, 82k B LS 23.47k 1. G8M
m dpmpoold 499, 87 263.3Tm 185, 38k 40,461
dpmpool 1l 16, 16k 260, 8Tm 321, 00k B8, 0&M
m dpmpooll12 9.13 240, 35m 334, OBk 158.72M
m dpmpooll3 75. 16k 256, BEm 726. 89k 16@, 9aM
dpmpool 14 10,27 258, 54m 120,72k 58,09
m dpmpool 15 7.64 278, 80m 57. 17k 49, 381
m dpmpoollE 157.72k 241, G1m BES. Mk 252.7eM
m dpmpooll? 61,21k 286, BBm B71.76k 252.35M
m dpmpool18 58,28k 272, BEm 734, Bk 189, 261
m dpmpooll9 57. GOk 240, 8Em 716, 93k 233, 84M
m dpmpool2@ 3.28M 3.46 15.74M 529, 91M
m dpmpool2l 2,421 GO, 30m 12, 87M 390, 35M
m dpmpool22 2.34M 4,00 9, 54M 431.7M
m dpmpool23 115, 08 3,10 271.96 777,14k

1 17:29:44 2016 to Mon May 14 17:29:44 2018

Last update: Mon May 14 17:36:13 2018
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FZU

Network - IPv4 vs IPv6 protocols - xrootd

ip6tables local output traffic for xrootds - from Sun Mar 11 13:15:18 2018 to Thu Apr 12 14:15:18 2018 : .
S ip6tables local output traffic for xrootds - by month
240 M- 200 k - !
230 M
200 180 k -
210 M -
200 M- = 160 k-
128 M - g
180 M- o 140 k-
7am- w
o 160 M- 120 k-
5 Lo [
8 10k
L 13O M-
8 o1amo in 80 k -
w110 M -
E 160 M - b 60 k -
2 g M- = 40 k -
BAM -
TOM - 20 k -
EOM- H H i
50 M- Week 15 Week 16 Week 17 Week 18 Week 19
e Cur: Min: Avy: Max:
200 B Summary 32. 17k 1. 81k 32. 13k 250,11k
10"-. m xrdhead 28,27k 34.70 28, 00k 221.23k
0 e ot Tz T m xrootdl g811.03 180. 04 821.31 B, 25k
cur: Min: Avg: Max: xrootd2 -nan -nan -nan -nan
= <rincan 38, o7k 350 4. 99K o m xrootd3 -nan -nan -nan -nan
= xrootdl o5 15 192,64 49,67 265,350 m xrootdd 1. 63k 237.96 1. 86k 9,37k
w xrootd3 _nan 510,09 1.87k 5. Bk xrootds 1.45k 247.42 1. 16k 12. 86k
G o e e L m xrootds 756. 87 195, 01 1. 08k 14, 29k
m xrootdé 1.39k 180.72 314,46k L.811 Last update: Mon May 14 14:16:802 2018
Last update: Mon May 14 14:16:02 2018
IPv6: rsync copy from xrootd1 IPv6: xrootd — only to xrdhead
(prepare to decommission]
15. 5. 2018 chudoba@fzu.cz 17




@é External HPC resources: IT4l

FZU

Q IT4l — IT4Innovations

— Czech National Supercomputing Center
located in Ostrava (300 km from Prague)

— Founded in 2011, first cluster in 2013
Q Cluster Salomon — 2015
— 2 PFLOPs peak perf —nr. 87 in 2017/11
— 1008 compute nodes
Q ATLAS jobs via ARC CE at FZU

— Sw installed by rsync with the site CVMFS
— A special Panda queue on praguelcg?2

[ We greatly appreciate the possibility to use IT4l resources ]
and very good support from IT4| team.
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External HPC resources

. oy s
®d05h J Slots of Running Jobs ydCISh Wall Clock tion Good fob d 5 11,924,557,588
4000 30 Days from 2018-04-01 to 2018-05-01 all Clock consumption Good Jo 5'"35619’" MCORE =46 75% )
T T T T T T T T T T

8,000

7000

6,000

4,000

3000

2,000 praguelcg2_IT4]_MCORE - 19.56%

praguelcg2_fzu SCORE - 27.83%

1.000

0
2018-04-02 2018-04-05 20180408 A018-04-11 2018-04-14 M18-04-17  A018-04-20  A018-04-23 2018-04-26  A018-04-29 M praguelcg2_fzu MCORE - 49.72% (5,929,226,552) M praguelcg2_fzu SCORE - 27.83% (3,318,739,871)
M praguelcg2_IT4I_MCORE - 19.56% (2,332,327.680) W ANALY FZU - 2.84% (339,131,181)
B Anselm_MCORE - 0.04% (5,132,304) [0 ANALY_FZU_TEST - 0.00% (0.00)
M praguelcg2_IT4l_MCORE W praguelcg?_fzu_MCORE M praguelcg2_fzu_SCORE W ANALY FZU W Anselm_MCORE

[0 ANALY FZU TEST

Maximum: 8,588, Minimum: 2,606 , Average: 5,699 , Current: 5,762

Almost 20% of the ATLAS CPU capacity delivered by IT4l (April 2018)
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Torque/Maui -> HTCondor

FZU

Q Torque/Maui to HTCondor migration
— Gradual migration during the last year
— No major problems for local users
— Also Cream CE -> ARC CE migration

873,80
752,74
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FZU

Torque/Mauu -> HTCondor

Q Torque/Maui to HTCondor migration

— Still difficulties with fairshare settings

17080
16080

Que jo from Thu May 3 16:85:24 2018 to Fri May 11 16:05:24 2018

[ Queued ]

n " A 276 o2
Used condor cores per project - from Thu May 3 16:05:24 2018 to Fri May 11 16:05:24 2018
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FZU

0 Thanks to my colleagues:

— From FZU: Martin Adam, Petr Horak, Alexandr Mikula, Michal Svatos, Vaclav
Strachon (left), Jana Uhlirova

— from Czech Technical University: Petr Vokac
— from Nuclear Physics Institute: Martin Adam, Dagmar Adamova

4 )

Thank you for your attention!
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