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WHO AND WHERE
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: LHEP
» ATLAS Resource Centre @UnIBE mUBEle UNIVERSITAT BERN LB

P
® LHEP dedicated resource:

~10k cores, 0.6 PB lustre cache+scratch, 2.4 PB grid
storage (0.5 PB for neutrinos, also CPUs)
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® 3 ms RTT from CERN (peering with Géant) and CSCS, - e oscs
100Gbps backbone full redundant, 40Gbps sciDMZ
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TIMELINE

» Three options for DPM migration - GDB Feb 2022

A. In place migration to dCache
B. Consolidation of resources at the national level (dCache)

C. Consolidation of resources at the international level (dCache)
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TIMELINE

» Three options for DPM migration - GDB Feb 2022

A. In place migration to dCache
B. Consolidation of resources at the national level (dCache)

C. Consolidation of resources at the international level (dCache)

» Decision taken at end of February 2022

C. International => Nordic T1
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TIMELINE

» Three options for DPM migration - GDB Feb 2022

A. In place migration to dCache
B. Consolidation of resources at the national level (dCache)

C. Consolidation of resources at the international level (dCache)

» Decision taken at end of February 2022

C. International => Nordic T1

» Integration completed - GDB Sep 2022

"= PoC in place in January 2022
"= Full migration completed by September 2022
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MOTIVATION

» Add value to the storage
* Small storage: 1800TB pledged (ATLASDATADISK), ~100TB non-pledged (ATLASLOCALGROUPDISK)

* Aim at providing higher value to researchers

X In line with the WLCG data lake concept: delocalised storage and low-latency local caches at
computational centres
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MOTIVATION

» Add value to the storage
* Small storage: 1800TB pledged (ATLASDATADISK), ~100TB non-pledged (ATLASLOCALGROUPDISK)

* Aim at providing higher value to researchers

X In line with the WLCG data lake concept: delocalised storage and low-latency local caches at
computational centres
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MOTIVATION

» Add value to the storage
* Small storage: 1800TB pledged (ATLASDATADISK), ~100TB non-pledged (ATLASLOCALGROUPDISK)

* Aim at providing higher value to researchers

X In line with the WLCG data lake concept: delocalised storage and low-latency local caches at
computational centres

» Easy migration path

Asynchronous
Data Transfer

* Well structured support
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» Caveats
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X Increased pressure on the network

Compute
Infrastructur

X Potentially higher operational pressure 5. Campana
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REMOTE SITE CHECKLIST

» Provision the storage

X ATLAS data on the DPM drained by ATLAS central DDM team (couple of weeks)
X Re-factorise data areas (all servers were shared among other users)
* Hardware upgrades: NDGF checklist on recommended hardware configuration

* Network upgrades => interaction with the Uni NOC team
X 10G or 2x10G on each server

* Fresh installation of servers with minimal CentOS 7

X Tweaks to allow remote installation and management of dCache
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REMOTE SITE CHECKLIST

» Tuning, network and monitoring ( wiki checklists )

X Apply OS and TCP tuning as recommended for performance (sysctl)
% TCP window for high RTT transfers

% BBR congestion control, vm.swappiness, vim.min_free_kbytes, ...

* Firewall / ACLs settings
X Allow ssh, ganglia, prometheus, dCache data

* Integration with centralised monitoring @NDGF
% Ganglia / Prometheus

* Local monitoring at the server level (inc. network) at the remote site

» Handover => NDGF admins
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NDGF ADMIN CHECKLIST

» dCache deployment and commissioning

% dCache stack deployed via Ansible and an unprivileged user account

* “tarpool” (tar file distribution as opposed to a deb/rom package to install locally)
* Install and upgrade Java and dCache and apply the required configuration of dCache

X Unprivileged access via ssh keys

* Ensure communication with the remote pools can be established, add to the monitoring
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NDGF ADMIN CHECKLIST

» dCache deployment and commissioning

% Load-test pools before taking them to production
* Fill them up with production data from nearby/fast pools, then checksum all data on disk
* See how fast you can read data out (migration cache to a different set of pools)
% Migrate in some new data, see if writes starves reads, or vice versa.

* Add to a read-only pool group to get real client reads from the pool

* Add to production poolgroup
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IN PRODUCTION

» Structured communication

X thematic chat rooms: general ops, middleware, site-support, etc ...

X operations, support, incidents, ...

X operator on duty/on call

X co-ordinate downtimes, upgrades, central and at sites, generally outage-free

* dCache upgrade performed centrally for all remote pools, remote site local work sync-ed to minimise
disruption

» Regular meet-ups

* weekly ops online
X topical meetings

X face to face twice a year
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INPRODUCTION (CENTRAL VIEW)

UniBe pools
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Service Overview For Host Group 'site-unibe-pools’
UNIBE dCache pools (site-unibe-pools)
lhep_unibe_ch_001 dcachediskO1_lhep_unibe_ch_01Domain 79691776 2451870 0 | Host Status Services Actions
Thep_unibe_ch_002 dcachedisk02_lhep_unibe_ch_1Domain 94371840 3881298 0 S m doachedisk0t hepunibe.ch P [ORN N B &b
lhep_unibe_ch_003 dcachedisk02_lhep_unibe_ch_2Domain 133169152 5153440 0 S m doachedisko2 hepuribech  UP  [EOKE <\ B &
Thep_unibe_ch_004 dcachedisk02_lhep_unibe_ch_3Domain 94371840 4125608 0 S m deachedisk0s hepuribech P [HOKN X B &
Thep_unibe_ch_005 dcachedisk03_lhep_unibe_ch_1Domain 359661568 16542025 0 S m doachedisko4 hepunibecn  UP  [HOKN X\ Bh &
lhep_unibe_ch_006 dcachediskO3_lhep_unibe_ch_2Domain 359661568 16774711 0 S m
lhep_unibe_ch_007 dcachediskO4_lhep_unibe_ch_1Domain 358612992 16890839 0 S =
b lhep_unibe_ch_008 dcachediskO4_lhep_unibe_ch_2Domain 358612992 17304732 0 |
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INPRODUCTION (CENTRAL VIEW)
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Count by remote_hostname.keyword

Other

ceph-gw15.gridpp.rl....
ceph-gw14.gridpp.ri....
c01-115-114.gridka.de
c01-015-175.gridka.de
c01-011-130.gridka.de

awn1076.sdfarm.kr
awn1041.sdfarm.kr
awn1006.sdfarm.kr

2a00:139¢:4:8b9:0:1:...
2400:4500:0:2:0:0:0:...
2400:4500:0:2:0:0:0:...
2400:4500:0:2:0:0:0:...
2400:4500:0:2:0:0:0:...

192.188.182.189

ceph-svc98.gridpp.rl....
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NOT error_code.keyword: 0 X

error_msg.keyword: Descending

diskCacheV111.services.space.SpaceAuthorizationException: Unable to reserve space: user not authorized to reserve space in any linkgroup.
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Count by err_msg.keyword

® Count
java.util.LNoSuchElementException: io.netty.handler.timeout.ldleStateHandler

java.io.lOException: Connection reset by peer
rejected GET: 500 Server Error
No connection from client after 300 seconds. Giving up.

Request aborted by client.

socket timeout on GET (received 0 B of data; O B pending): Read timed out

Transfer forcefully killed: Active transfer cancelled: killed by JTM

Pool unavailable

xs-704.cr.cnaf.infn.it:8443 failed to respond

Count
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IN PRODUCTION (SITE VIEW)

9 LHEP Services / dCache pools il ‘ ‘ & ‘ @ Last30days v | Q ‘ ‘ 5m~v || B ‘
CPU Usage Disk pool usage Disk pool files
dcachedisk01 6.02% | dcachedisk02 8.47% | dcachediskO3 27.24% | dcachedisk04 10.71% BETE /E‘Vsmfag“ 139
.32 Bil
350 TB W /mnt/storage2
Memory Used Actual 300 TB - 2.21 Bil
. . ; ; /mnt/storage
dcachedisk01 9,35 gB | dcachedisk02 17.8 gB | dcachedisk03 14.4 gB | dcachedisk04 14.1 cB It B 1.95 Bil
/mnt/storage3
200TB
B 1.95 Bil
Swap Used 15078 /mnt/storage1
dcachedisk01 352 MmB | dcachedisk02 5.51 MB | dcachedisk03 630 MB | dcachedisk04 549 MB SN 1l E T sl
/mnt/storage2
5018 B T 738
Memory Usage Actual 02/09 02/13 02/17 02/21 02/25 03/01 03/05 03/09 /mnt/storage’
4.62% 8.80% 7.14% 7.00% == /mnt/storage1 == /mnt/storage3 == /mnt/storage2 _ 738 Bil
== /mnt/storagel == /mnt/storage? == /mnt/storagel /mnt/storage2
dcachedisk01 dcachedisk02 dcachedisk03 dcachedisk04 == /mnt/storage2 == /mnt/storagel _ 7.38 Bil
Network IN Network OUT
2.50 GB/s 2.50 GB/s
2 GB/s 2 GB/s
1.50 GB/s 1.50 GB/s
1GB/s 1GB/s
500 MB/s 500 MB/s
0B/s 0B/s
02/11 02/14 02/17 02/20 02/23 02/26 03/01 03/04 03/07 03/10 02/11 02/14 02/17 02/20 02/23 02/26 03/01 03/04 03/07 03/10
== dcachedisk01 574.07 kB/s 79.91 MB/s 14.75 MB/s 3.46 MB/s == dcachedisk01 479 MB/s 202.87 MB/s 40.96 MB/s 18.07 MB/s
== dcachedisk02 11.44MB/s 431.35MB/s  78.75MB/s 35.10 MB/s == dcachedisk02 22.61MB/s 427.63MB/s 147.00MB/s  72.06 MB/s
== dcachedisk03 21.66 MB/s 804.73MB/s 171.30MB/s 79.31 MB/s == dcachedisk03 57.54MB/s 862.93MB/s 324.56 MB/s 195.67 MB/s
== dcachedisk04 27.03MB/s 746.17 MB/s 172.61MB/s 78.06 MB/s == dcachedisk04 5220 MB/s 82544 MB/s 322.42MB/s 220.89 MB/s
Load Q CPU usage iowait Q
60 100%
40 50% |
0%
20 -50%
b 0 -100%
02/11 02/14 02/17 02/20 02/23 02/26 03/01 03/04 03/07 03/10 02/11 02/14 02/17 02/20 02/23 02/26 03/01 03/04 03/07 03/10
u == dcachedisk01 025 0.04 == dcachedisk01 -0.13% 4599% 0.21% 0%
== dcachedisk02 0.89 0.31 == dcachedisk02 -0.03% 48.01% 0.55% 0%
b e s
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ACCOUNTING FOR WLCG

» Storage Resource Reporting (SRR) for federated storage

* must allow tracking of remote site storage contribution in the monthly WLCG/CRIC reports
* discussed and agreed on at the WLCG ops coordination meeting in July 2022
* additional share per site to the SSR, e.g.: xxx_admin UNIBE-LHEP

* the WSSA (WLCG storage space accounting) application should handle these shares accordingly
to account the corresponding space to the correct site

* the experiment operation is instead only concerned about the whole NDGF storage area

* In progress now
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CONCLUSIONS

» The ATLAS T2 DPM storage @QUNIBE-LHEP has been integrated with the Nordic T1 dCache

% third Tier-2 site storage integrated with NDGF

% streamlined integration procedure

% smooth operation in production

% accounting of remote storage for WLCG is being finalised
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