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Device S.M.A.R.T. information collection

smartctl -X -

stat.health.z64smart := zbase64:MDAWMGEzMj 14n01dSXPb0OBa+51egd0qpshyuktg3t6zEqfGSkZR0zXS IWDAJSexwKy6W3V357w0AGOiBWixaNjvMIaYIEHjA9zaAD49/vw0g92fouf rCCxwY6!
C3P7f0K/sBFAThn9I+A//9GLnuhA4PIiGxc429a1Ks+AsDwLLOQ6NIvyc9e+0DqAXqwlto9ZTSSe2mZb80IkKBb7sIjhY+jgT5Q+rb1x099+VwlUzoW+KAG6E8+HgXDxHIVABqZE1cB9btpk//YvtGdAGI0a/siowWDAwVB
jt9R+26z+L6/cmengfmobXKw@IPVqRHkYwikPcLhnsDzpHulLZ1oGKGX0iQX@wzaQOEXH2 j FPwxu5h/y+pETz4tDmGUT1bgRZ7hEQx6F/0LXt6x45nIzhv8e]jkG40uXq6EkKqlycTOZXCFfT1QtRYEFcMXbuUUCqatdXV4P
mxeulyxIP8Q817dqLLfxL10ZKNgQT/xZFQZAFWR1pak7LwgqcNQwQwlK968uPt1+layHplsZk6Ab@oWFFTOWHIX1772RCpaGsKMOBokmjDOSnCIESUREEQRW1gSKL81iDvOvaWFoZdpy3oo0fUXmQZV1Gihv3oKN@sVQRvQ'
MMJk6gGMSMFQEORKHIQrFOCIVKCgEUZQf4B2TGpKZ2WUSXMVWK6XxwpTm LFmunnGbbuKH72FI6i6gHSJagTaYT1TaSxgF LrukKI9nfekMYLBHfXwN5qL8XhxoWv8SZBIFc1Fw4J9ekIMnCpKQFVguU6CIOXnhjudxP14A+
siHrqrMECMU4H1CeugjZBbNOPAX/5H31RGn5DIWIDY4F8DH+/dhIX+xa@Wh7mN2CZHhuaTxgZCX3meFpBodcfqPVviROmzEQYDcqJYU+eUpYRiVMGIKOYySIL90+tBQEMWhMhx LsMHQSKv25j ECt94DKEZA1H+V5V8FAU
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EOS Devices CL|

Summary mode: eos devices Is

space|model avg:age[years] bytes| count hours|smrt:ok|smrt:noctl|smrt:na|smrt:failing|smrt:check|smrt:inval|smrt:unknown
default HGST:HMS5C4040BLE640 8.70 900.18 TB 225 17.14 Mh 225 0 0 0 0 0 0
default HGST:HUH721212ALE600 4.50 6.23 PB 519 20.46 Mh 519 0 0 0 0 0 0
default HGST:HUS724020ALA640 8.74 26.01 TB 13 995.09 Kh 1L5] 0 0 0 0 0 0
default HGST:HUS726040ALE610 2.32 4.00 TB 1 20.33 Kh 1 0 0 0 0 0 0
default HGST:HUS726060ALE610 6.51 10.53 PB 1.75 K 100.07 Mh 1754 0 0 0 0 0 0
default HGST:HUS726060ALE614 4.41 42.01 TB 7 270.25 Kh 7 0 0 0 0 0 0
default HGST:HUS726T6TALE6L4 3.54 24.00 TB 4 124.03 Kh 4 0 0 0 0 0 0
default INTEL:SSDSC2BB960G7 6.60 48.97 TB S 225 [l 51 0 0 0 0 0 0
default ST4000NCOO1-1FS168 8.03 640.13 TB 160 11.25 Mh 160 0 0 0 0 0 0
default ST4000NMO035-1V4107 5.30 20.00 TB 5 232.36 Kh 5 0 0 0 0 0 0
default ST4000NMO115-1YZ107 5.28 4.00 TB 1 46.23 Kh il 0 0 0 0 0 0
default TOSHIBA:MGO4ACAGQOE 6.53 10.08 PB 1.68 K 96.06 Mh 1679 0 0 0 0 0 0
default TOSHIBA:MGO6ACAGQOE 3.64 12.00 TB 2 63.77 Kh 2 0 0 0 0 0 0
default TOSHIBA:MGO7ACA12TE 3.90 47.28 PB 3.94 K 134.56 Mh 3940 0 0 0 0 0 0
default TOSHIBA:MGO7ACA14TE 2.25 4.00 PB 286 5.62 Mh 286 0 0 0 0 0 0
default WDC::WUH721414ALE6L4 2.11 25.31 PB 1.81 K 33.46 Mh 1808 0 0 0 0 0 0
default WDC::WUH721818ALE6L4 .91 3.44 PB el alesil e 191 0 0 0 0 0 0
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default |model serial type| capacity|rpms|poweron[h] |[temp[degrees] |S.M.A.R.T|if rla [wc
15425 INTEL:SSDSC2BB960G7 PHDV64850176960FGN sat 960.20 GB @ 58.06 Kh 18 ok 6.0:Gb/s true true
15426 HGST:HUS726060ALE610 NCHEV6BS sat 6.00 TB 7200 57.75 Kh 29 ok 6.0:Gb/s true true
15427 HGST:HUS726060ALE610 K1HAP7DB sat 6.00 TB 7200 57.75 Kh 28 ok 6.0:Gb/s true true
15429 HGST:HUS726060ALE610 K1HD72WD sat 6.00 TB 7200 57.75 Kh 29 ok 6.0:Gb/s true true
15431 HGST:HUS726060ALE610 NCHE4SUS sat 6.00 TB 7200 57.75 Kh 29 ok 6.0:Gb/s true true
15433 HGST:HUS726060ALE610 NCHEV7ZS sat 6.00 TB 7200 57.75 Kh 30 ok 6.0:Gb/s true true
15435 HGST:HUS726060ALE610 KI1HEEHVD sat 6.00 TB 7200 57.75 Kh 30 ok 6.0:Gb/s true true
15437 HGST:HUS726060ALE610 K1HE412D sat 6.00 TB 7200 57.75 Kh 31 ok 6.0:Gb/s true true
15439 HGST:HUS726060ALE610 K1HBS9ZB sat 6.00 TB 7200 57.75 Kh 31 ok 6.0:Gb/s true true
15441 HGST:HUS726060ALE610 NCHEV4HS sat 6.00 TB 7200 57.75 Kh 30 ok 6.0:Gb/s true true
15443 HGST:HUS726060ALE610 K1HDMBED sat 6.00 TB 7200 57.75 Kh 31 ok 6.0:Gb/s true true
15445 HGST:HUS726060ALE610 NCHEV61S sat 6.00 TB 7200 57.75 Kh 30 ok 6.0:Gb/s true true
15447 HGST:HUS726060ALE610 NCHENHSS sat 6.00 TB 7200 57.75 Kh 31 ok 6.0:Gb/s true true
15449 HGST:HUS726060ALE610 K1H9D21D sat 6.00 TB 7200 57.75 Kh 29 ok 6.0:Gb/s true true
15451 INTEL:SSDSC2BB960G7 PHDV648502JC960FGN sat 960.20 GB @ 58.06 Kh 19 ok 6.0:Gb/s true true
15452 HGST:HUS726060ALE610 K1HAN32B sat 6.00 TB 7200 57.75 Kh 30 ok 6.0:Gb/s true true
15454 HGST:HUS726060ALE610 KI1HE8Y@D sat 600 B 7200 57.75 Kh 30 ok 6.0:Gb/s true true
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lg'=0S EOS Devices CLI

Instance Value output: eos devices Is

Cost—MatrixAvg—Drive—Hours Tot-Drive-Hours |Cloud$—-Replica|Cloud$—-Erasure

426.26 K 39.91 K 424.84 M 53.28 M$ 88.81 M$

e computes the instance value by using drive hours, capacity and cloud storage

porices when used with replication or erasure coding layouts
e this is equivalent to the price paid to a cloud provider for the provided space while drives were on

® the longer disks are running, the more value they create!

e cloud price in $/1B/year configurable (default 250 = approx. AZURE/GOOGLE price in 100PB range)
e replication factor configurable (default 2)
e crasure coding overhead configurable (default 1.2 = RS 10+2)
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How to bill users ... using eos inspector 1ls
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'=0S EOS Data Storage Inventory

How to bill users ... using eos inspector 1ls

- file Inspector component uses namespace explorer to create full instance

statistiCs [explorer interval is configurable] ... Scans meta-data of all files

- sum of bytes stored in each layout

- access time distributions for #files and volume

 birth time distributions for #files and volume

 birth vs access time distributions for #files and volume

» cost of currently stored data by
+ user

* 0on disk
* On tape

. group COST/file = Age(y) * PhysicalSize[TB] * Price [$/TB/y]

« on disk
* on tape
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EOS Data Storage Inventory

Volume output: eos inspector Is

1. atlas003 :5453.63:PB
2. atlascdr : 10.30 PB
03. ~*'*-71 : 9.41 PB

04. ada : 613.64 TB
05. Lib : 320.16 TB
06. : 301.88 TB
Q7. : 199.13 TB
08. 1 : 147.88 TB
09. ich 2 |33 B
10. beastsrv : 120.85 TB
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EOS Data Storage Inventory

Cost output: eos inspector Is

1. atlas003 11122510 KEDS
02. wguan : 17.70 KEOS
3. at'*+——" ~16737)1EOQS
4. jt : 4213 EOS
05. jb : 1736 EOS
6. 40 : 1683 EOS
07 and 7 : 1519 EOS
8. 16 12113 EQS
9. 16 A1 7 EfS
10® Gl 1113 7 ENS
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9. 16 A1 7 EfS
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EOS Data Storage Inventory

Cost output: eos inspector Is

1. atlas003 112010 KEDS
02. wguan : 17.70 KEOS
3. at'*+——" ~16737)1EOQS
4. jt : 4213 EOS
05. jb : 1736 EOS
6. 40 : 1683 EOS
07. 77 : 1519 EOS
8. 16 12113 EQS
9. 16 A1 7 EfS
10® Gl 1113 7 ENS

v CLI allows to retrieve values for all users .
v Currency can be changed to EUR, CHF US$ YEN

v Disk & Tape PRICE/TB/YEAR can be configured or can be reported neutrally as TB/y

EOS Workshop 24 - EOS lll - Dr.Andreas-Joachim Peters
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» Inspector interface provides a cost overview of data stored
 EOS billing implementation

» option could be to create monthly billing report per user/group/app about
IO and meta-data usage, quota & occupancy

¥ December 2023
f Here is your monthly EOS invoice

. # Files

' # Directories

g Cost of your currently stored data
¥ Cold data

¥ meta-data usage

¥ EGRESS

f INGRESS

EOS Workshop 24 - EOS lll - Dr.Andreas-Joachim Peters

1.8 M
204k £
1.503 EOS &
89% 1
1.3 M OPS 4
15.3 TB )
3.5 TB

Sincerely CERN-IT Cost Working Group



'=0sS Summary & Outlook

» Devices interface gives you insight into your hardware and it’s value
» registry allows to build additional functionality about hardware lifecycle

» Inspector interface provides a cost overview of data stored
 EOS billing implementation

» option could be to create monthly billing report per user/group/app about
IO and meta-data usage, quota & occupancy

¥ December 2023
f Here is your monthly EOS invoice

L # Files
| # Directories
g Cost of your currently stored data

' |
ry. It out
7 ¥ meta-data usage

¥ EGRESS
f INGRESS
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used at the Large Hadron Collider (LHC)

Web Page  https://eos.cern.ch ——

a%  Community

GITLAB Repository  https://gitlab.cern.Ch/dsS/€0S g
GITHUB Mirror https://github.com/cern-eos/eos g

Project ID: 1930

Community Forum https://eos-community.web.cern.ch/

emall:

EOS - Open Storage Documentation

Documentation = http://e0s-docs.web.cern.ch/e0s-doCcs/ |e-—————

ttttt plementation is the framework providing a feature-rich remote access protocol

EOS Community Book

Support. email:
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