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Data Storage

ATLAS dCache Belle Il dCache PHENIX dCache STAR XRootD

ATLAS T1 site Belle Il T1 site PHENIX TO site STAR TO site

43PB 1.7PB 9.9PB(~3PB JBOD) 11PB(~3PB JBOD)
e JBOD

o Relatively inexpensive
o Relatively easier to scale
o Easier Disaster Recovery
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Data Storage (Cont.)

e PHENIX dCache
o Hot data vs. Cold data
o Farm work node vs. Central storage
m dedication, stability & throughput

e US ATLAS/Belle Il dCache
o Secondary copy of disk file
o Ceph technology (in the plan)
m Erasure code
m Re-use retired disk
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Data Transfer - protocols

dCache interfaces to transfer data:

e ) L
NFS41/pNFS Glol;d;m():line HT%W ‘ 3 XROOtD DCAP

GFTP

e Third-Party-Transfer (TPC)
o Bulk data flows directly between endpoints

o Two potential TPC protocols for the WLCG

m Xrootd
m HTTP/Webdav
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Data Transfer-protocols (Cont.)

e US Atlas dCache
o Stograte behind of firewall
o Door outside of BNL firewall
m SSD installed in door as hopping pool

e HTTP TPC in dCache
o BNL Daily HTTP-TPC smoke test

HTTP-TPC Target:
https://dcdoor05.usatlas.bnl.gov:2881//pnfs/usatlas.bnl.gov/BNLTOD 1/SAM/smoke-test-dcachetest

e Xrootd TPC in dCache
o Hopping pool in door
o New xrdcp client
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Data carousel@BNL overview
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Increasing staging requests
less than 20,000------ >20,000-------- > 60,000---------- >100,000
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Data carousel@BNL-optimization

e dCache
o Increase size of staging pools— 2.8 PB
o Decrease load of staging pools
m Best dCache polling rate vs. CPU usage

dc100.usa : dc102. us: dc104. us:
100 100 4
100 5s %
90 23 e
80 I 2
" 4 E 60 t 60
c 60 v 50 o 50
Y 50 o 40 £
= a 40
& 40 30 = 30
30 20 20
20 10 10
10 0 z
0
W User B User
W User 5 Avg: 3.2% Avg: 2.%%
Avg: 5.3% O Nice O Nice
O Nice E Axg 8. 0% Ava:  0.0%
Avg: 0.0% W System Avg: 8. 4% B System 2 7
B System ' » O Wait s Avg: 5.2%
. Avg: 15.4% Avg: 0.8% a1l ) !
. B Steal Avg: 1.4%
Avg: 0.6% N . W Steal
vg: 0.0% : :
B Steal O 1dle Avg: 0.0%
Avg:  0.0% Avg: 87.5% B 1dle ' '
O Idle i Avg: 90.5%
. : 10 minutes
2 minutes 5 minutes
GIENERGY BROOKHAVEN | Scentic Daa and
N ENERGY NATIONAL LABORATORY | Computing Center A CENTURY OF SERVICE
puting



Data carousel@BNL-optimization(cont.)

e Oak ridge BATCH system
o Bulk submission

e HPSS
o Check HPSS disk purge
o Introduced load balancer in the frontend to
distribute the workload to multiple pftp
gateways in the back end

Y77
o

Oak ridge Disk Cache
Batch

system l

|
I
HPSS pftp | I
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Data Carousel@BNL-monitoring

USATLAS dCache Staging View
Range: 2019-1 15:1 019-10-11 14:15
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Data Carousel@

Monitor from dCache

Restored Bytes
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Data Access Pattern

e Access pattern
o Never accessed
o Data population

e Combine information of several dCache databases

Chimera database Billing database Srm database
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Data Access Pattern-population

o Disk data population in ATLAS dCache
o different time intervals

DATA POPULATION 06/01/2019-09/01/2019 DATA POPULATION AUG 2019
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Data Access Pattern-unpopular(1/3)

e Disk files in ATLAS dCache not accessed in last six months
o Volume in bytes
o Number of files

Not Accessed in 1-6 Months (volume) Not Accessed in 1-6 Months (number of files)

o o T
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Data Access Pattern-unpopular(2/3)

o Volume in bytes
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Disk files in ATLAS dCache not accessed in last six months
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Data Access Pattern-unpopular(3/3)

[
RDO dat us U'h"hm RDO, 26881 _data, 5568 other, AQD, HIST,
37318 3309565686 107355129 MITS, DAOD3212684 “**" 2% 95487 1900907 2470268
DAQD, _ 6381127 ﬁ}ﬁ?j; 1923865 1884
2770301 —_ESD, 2470268
59838 output,
MIST, 2703
. 2703 7718086 NTUP,
2510612 EVNT, 128403
942224‘
NTUP, ™@T,
output .JJJU 2120025
3130
T,
2142738

1 month 3 month

BROOKHFIAEN

e T or Scientific Data and
ENERGY  \iTioNAL LABORATORY Computing Center

"‘b

Number of disk files in ATLAS dCache not accessed in last six months

Cn‘.OD.nrln 7403 data, wuser, 4829 other, AODD,
792900 TDR5902 3550;,.‘;5 677277
HIST, -5713053
2438647 ESD,
\ 43245
output, _ \
2582 EVNT,
S79B465
NTUP,
‘ 126882
TXT,
1773484

6 month

7 YEARS OF

DISCOVERY
A CENTURY OF SERVICE




Data Access Pattern- future work...

e Further development/improvement
o Concentrate on certain Types
o Not accessed in different time interval
o Performance

e Support R&D projects
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