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CERNBox: Powered by EOS

CERNBox is the cloud sync and share service used at CERN.
« More than 37,000 accounts
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Some numbers...

. i Disk
10 EOS instances Instance Used Capacity Isk servers
EOSHOME-00 3.3P 9
EOSHOME-01 3.8P 11
» 5for HOMES EOSHOME-02 2.9P 9
e 3 for PROJECTS EOSHOME-03 3.2P 9
EOSHOME-04 2.7P 7
o 1 for Audio/Video data (EOSMEDIA) EOSPROJECT-00 ) op 3
e 1Pre-Production - EOSHOME EOSPROJECT-01 2.3P 7
EOSPROJECT-02 2.3P 6
Canary
EOSMEDIA 4.5P 12
EOSHOMECANARY 618T 5
1omAt 29.0P £
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EOSHOME: Architecture
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\  QuarkDB automatic
failover
« MGM failover still manual.
%) i—
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FST
FST
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EOSHOME: Hardware

MGM + QuarkDB (x3) FST

CC7 CC7
Intel Xeon, 32 cores. Intel Xeon/AMD Epyc, 20/32 cores
192G/384G RAM 128G/256G RAM

2 x 2T SSD (1 for QuarkDB) 48x6T/14T JBOD, 1 filesystem | disk.
One node per switch XFS

10G Network 10G/25G Network
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Service availability

e 99.999% availability in last year
o Stable upgrade cycles
e Pre-production testing (EOSHOME Canary)

o Software improvements (Kudos EOS dev Team!)

e Better handling of batch overloads.
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Service growth

e 817TB written in last year (+6%)

EOS Used Space v

20PB
2022-03-03 13:00:00
15 PB = home-i00.default:  1.59PB _|
= home-i01.default: 2.23PB -
~home-02.default:  1.48PB
10 PB = home-i03.default:  1.57 PB
= home-i04.default: 1.48PB
& 7 R — e — - = media.default: 2.83PB
5PB -~ i ‘ - —— — ’ — —— — — - = project-i00.default: 1.46 PB —
= project-i01.default: 1.13PB
S —— R S E—— = project-i02.default: 1.24PB —
0B
05/01 06/01 07/01 08/01 09/01 10/01 11/01 12/01 01/01 02/01 03/01

== home-i00.default Current: 1.60 PB == home-i01.default Current: 2.23 PB == home-i02.default Current: 1.48 PB == home-i03.default Current: 1.58 PB == home-i04.default Current: 1.48 PB == media.default Current: 2.83 PB
== project-i00.default Current: 1.46 PB == project-i01.default Current: 1.13 PB == project-i02.default Current: 1.24 PB
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Service growth (ll)

2 Billion files reached (+317M, +22%).

e 200 Million directories reached (+49M, +29%)

Number of Files v

- e s A A e . - il e s ... l l EA A A - A e S i——————— Bt - EECD S
M K
- g '
M 2022-02-13 01:00:00 :
== NumFiles 2.00Bil :
1.50 Bil == NumDirs 219 Mil !
1Bil :
500 Mil :

0
2021-04 2021-05 2021-06 2021-07 2021-08 2021-09 2021-10 2021-11 2021-12 2022-01 2022-02 2022-03

== NumFiles == NumbDirs
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2021 Highlights

« EOS on CephFS Evaluation
« FST on CephFS instead of directly on hard disks
o Fully virtualised EOS
 Streamlined operations in ST-GSS

« Check my presentation later today [Link]

Q)
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https://indico.cern.ch/event/1103358/contributions/4758283/

2021 Highlights

e« EOS FSCK in automatic repair enabled
e Make sure you use EOS v4.8.76 or newer to use this feature.

Global view per instance v

11/09 11/12 11/15 11/18 1/21 11/24 1/27 11/30 12/03 12/06 12/09 12/12 12/15 12/18
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2021 Highlights

« CERNBox backup Evolution

« More than 40,000 users and projects spaces are now backed up by
our cback backup orchestrator.

« Check Gianmaria’s presentation [Link]

Files Processed Restic data added Files New
2.78 Mil

Prune data freed Dirs New -

166 K

d
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https://indico.cern.ch/event/1103358/contributions/4758282/

2021: Monitoring [ Logging i

» Centralised EOS logs with Grafana Loki
- Easier tracing of operations across MGM/FST
« Check Sami’s presentation [Link]

Grafana loki

Log labels {eosinstance="eosproject-i00", eoscomponent="fst"}

Time @D Unique labels wraplines @D Dedup None Exact Numbers Signature

Common labels: fst eosproject-i0@ st-project-rg46-47953.cern.ch eos Limit: 2000 (64 returned) Total bytes processed: 26.5 kB

> 2021-02-28 19:07:38 210228 19:07:38 time=1614535658.496987 func=Report level=INFO 1ogid=StatiCivuiiveasssansnsnssnnnsnansnnas
8&host=st-project-rg46-47953.cern.ch&fid=318181276&fx1d=12T70T9c&Tsid=278&de_ts=1614535657&de_tns=879947909&dc_ts=1614534

|> 2021-02-28 19:07:38 210228 19:07:37 time=1614535657.879678 func=_rem level=INFO logid=19d96cca-7104-11eb-9cbd-2c600c20da98
|> 2021-02-28 18:57:36 210228 18:57:36 time=1614535056.362519 func=MgmSyncer level=INFO 1logid=statiC.uiuiiveesrinassnnsssnnnssnnnnnns
> 2021-02-28 18:56:37 210228 18:56:37 time=1614534997.442512 func=Report level=INFO 10Qid=StatiCivuiiveasssnnsnsnsssnnsnansnnans
0&path=/ xt&fstpath=/data34/00007cd4a/12f70f9c&ruid=

.00&rv_op=0&rvb_min=0&rvb_max=0&rvb_sum=0&rvb_sigma=0.00&rs_op=0&rsb_min=0&rsb_max=0&rsb_sum=0&rsb_sigma=0.00&rc_min=0&rc_m
&csize=4240090&delete_on_close=0&sec.prot=https&sec.name=rpcgif&sec.host=cbox~1lbproxy-05.cern.ch&sec.vorg=&sec.grps=&sec.ro
Is 2021-07-722 1R:85A+27 2142728 1]+5A+*27 +ime=1R1454007 A742Q fiunr=CamnlatsaHandlar lauval=TNFN lnnid=ctatir
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https://indico.cern.ch/event/1103358/contributions/4758326/

2021: Monitoring [ Logging (ll)

« Development of EOS prometheus exporter
« Check presentation from Monday [Link]

I/:,.

J.n/
amun

# TYPE eos_space_disk_iops_configrw gauge
eos_space_disk_iops_configrw{cluster="eosproject-i00",space="default"} 20663

eos_space_disk_iops_configrw{cluster="eosproject-i00",space="spare"} 402

# HELP eos_space_disk_load_avg Space Avg disk load

# TYPE eos_space_disk_load_avg gauge
eos_space_disk_load_avg{cluster="eosproject-i0e",space="d
eos_space_disk_load_avg{cluster="eosproject-i00", space="s
# HELP eos_space_disk_load_sig Space Sig disk load

# TYPE eos_space_disk_load_sig gauge
eos_space_disk_load_sig{cluster="eosproject-i0e", space="d
eos_space_disk_load_sig{cluster="eosproject-i00", space="s
# HELP eos_space_disk_readratemb Space Disk Read Rate in

# TYPE eos_space_disk_readratemb gauge
eos_space_disk_readratemb{cluster="eosproject-i@e",space
eos_space_disk_readratemb{cluster="eosproject-i@e",space
# HELP eos_space_disk_ropen Space Open reads

# TYPE eos_space_disk_ropen gauge
eos_space_disk_ropen{cluster="eosproject-i00",space="defa
eos_space_disk_ropen{cluster="eosproject-i00",space="spa
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v Space metrics

Space Disk Read Rate in MB/s

8 GB/s
s h T Mg \’ l ity rh JM%AP J‘
oo/ Wg“‘““-*w bt VA ﬂ\w‘ il M A m., iy it
s MY iy ' L ﬁ#&gk }ﬁ ”ﬂh
o PN i ""‘M‘Wﬁ\ jom w MRy
PHerE 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00

== eoshomecanary - cephfs eoshomecanary - default == eoshomecanary - spare == eosproject-i00 - default
== eosproject-i00 - spare == eosproject-i01 - default == eosproject-i01 - spare == eosproject-i02 - default

== eosproject-i02 - spare
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https://indico.cern.ch/event/1103358/contributions/4735470/

2021: Monitoring [ Logging (lll)

« Improved FST monitoring with Prometheus node_exporter

Write Rate

800 MB/s
600 MB/s

400 MB/s

iy ,x/;i«,-/\,/\.‘
11:00 12:00 13:00 14:00 15:00

eosfst-deimos.cern.ch:9100 Min: 30.4 MB/s Max: 126 MB/s Avg: 58.4 MB/s Current: 79.4 MB/s
eosfst-janus.cern.ch:9100 Min: 13.2 MB/s Max: 152 MB/s Avg: 53.7 MB/s Current: 76.5 MB/s
p06636710q03927.cern.ch:9100 Min: 9.52 MB/s Max: 57.7 MB/s Avg: 23.0 MB/s Current: 37.6 MB/s
p06636710q46653.cern.ch:9100 Min: 13.0 MB/s My “7 7 *4n s #oome R4 A RAR IS Aocmmoms 40 A RaR -

CACAALTIAA P AR i L.AAAA SAl.. A~ A RARI. L4

80.00%

(A i VL VRN

".\'\_-.._;/\\._r\/\‘//—"

16:00

Read Rate

15GB/s

10 GB/s

5GB/s

——— P — e~ ey it ——

0B/s
11:00 12:00 13:00 14:00 15:00 16:00

— PVVVUL UGV UTU L CDL TSI L2 TUY ST L W W VIS 9 ITIMAL SV VIS O MIT YL WY VIS O WU G I W VI D

== 5t-048-¢c819174.cern.ch:9100 Min: 1.24 GB/s Max: 2.30 GB/s Avg: 1.65 GB/s Current: 2.23 GB/s

== 5t-048-cc819c4c.cern.ch:9100 Min: 1.40 GB/s Max: 2.21 GB/s Avg: 1.75 GB/s Current: 2.13 GB/s

== st-home-8430e114.cern.ch:9100 Min: 1.16 GB/s Max: 1.82 GB/s Avg: 1.51 GB/s Current: 1.54 GB/s
i Avg: 1.78 GB/s Current: 1.71 GB/s

Disk Utilisation Average

11:00 12:00

13:00

14:00 15:00 16:00

== eosfst-deimos.cern.ch:9100 == eosfst-janus.cern.ch:9100 == p06636710q03927.cern.ch:9100
== p06636710q46653.cern.ch:9100 == p06636710q65487.cern.ch:9100 m== st-048-cc819174.cern.ch:9100
== 51-048-cc819c4c.cern.ch:9100 == st-home-8430e114.cern.ch:9100 == st-home-84364169.cern.ch:9100
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2021: Monitoring [ Logging (IV)

« Improved FST monitoring with Prometheus node_exporter

Network Transmitted bytes by landb service v

2 GB/s
Node Placement Distribution [Rack] v

537 MB/s

134 MB/s
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smess | 1T i M T SO T | —S$513-C-IP843: 193.3MB/s
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e \ i | ' l —S§513-C-IP819:  104.5 MB/s 2022-03-04 14:20:00
24 kB . oty
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11:00 CB11:
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« Retirement campaign:

« 32 disk servers - 6.5P

2021: Hardware decommission [ allocation
o 24 MGMs
« Hardware allocation:

o 17 disk servers +11.4P
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2022 Roadmap

e CephFS as FST backend
« EOS 5 deployment
« HA on EOS MGM

« Do even more transparent upgrades / interventions
 Provide self-service backup restore for CERNBox users.
e Improve monitor and alerting

« Durability, backup
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Thank you!
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