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Belle IT Computing Model

Two copies of raw data
— First copy at KEK

— Second cogg distributed: 30% PNNL, 20% each Italy and
Germany, 30% Asia (Kisti ?)

4 copies of miniDST for Data
— KEK, Asia, America, Europe

1 copy of miniDST for MC
— Where it was produced

Processing: 60% at KEK, 40% distributed

Reprocessing: were second copy of raw data is.

— Possibility: until 2018 included, second copy and reprocessing
only at PNNL

MC Production & Analysis: everywhere according to PhD
fraction
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Assumptions to Estimate
Resources

 Luminosity (still start of data taking in 2016)
 Sizes of event in raw data from DAQ people
« Size of event in miniDST from estimate/measurement

« CPU for Reco (MC generation and reconstruction) from
current code

« CPU for Analysis from scaled Belle experience

« Two versions of mDST on disk
— The one under production plus previous one

* Reprocessing:

— 4 in first and second year of data taking

— 2 in third year

— One reprocessing every 2 years after that
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Global Resource Estimate

Year 2014 2015 2016 2017 2018 2019 2020 2021 2022
Tape @ PNNL [PB] 0.00 0.00 0.00 0.00 923 2851 5245  76.80  102.32
Tape @ KEK [PB] 0.00 0.00 0.33 1.17 923 2851 5245 7680  102.32
Tape KEK offset [PB] 2.00 2.00 1.67 0.83 0.00 0.00 0.00 0.00 0.00
2.00 2.00 2.00 2.00 18.46 57.01 10490 15360  204.64
Disk DST [PB]
Disk mDSTx4[PB]
Disk DST+mDSTx4 0.00 0.00 0.25 0.89 708 2185  40.21 58.88  78.44
Disk MCx3 [PB] 0.00 0.00 0.70 2.49 11.09 2137 3414 4713  60.74
Disk Analysis[PB] 0.00 0.00 0.03 0.10 0.82 2.53 4.66 6.83 9.09
Disk Challenge[PB] 2.00 4.00 5.00 2.00 0.00 0.00 0.00 0.00 0.00
Disk KEK offset [PB] 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Disk PNNL offset [PB] 0.70 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.19 4.40 5.98 5.49 18.98  45.76 79.01 11283 14827
CPU Data [kHS] 0.00 0.00 1.87 479 4600 109.98 13660 13893 14559
raw data proc @ PNNL [kHS] 0.00 0.00 0.75 1.91 18.40 43.99 54.64 55.57 58.23
CPU mDST repr. 0.00 0.00 6.85 2440 9653 7454 13715 200.82  267.55
CPU MC [kHS] 0.00 0.00 985 2525 12130 14501  180.11  183.18  191.96
CPU MC repr. [kHS] 0.00 0.00  27.09 96.52 14337 13815 22069 304.65 392.63
CPU Analysis [kHS] 0.00 0.00 0.93 333 2633  81.32 14961 21908  291.87
CPU Challenge [kHS] 13325 13325 111.04  161.80 0.00 0.00 0.00 0.00 0.00
CPU KEK offset [kHS] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CPU PNNL offset [kHS] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

133.25 133.25 157.64 316.08 433.53 548.99 824.16 1,046.67 1,289.61




Resources in Italy
O(107% of previous slide)

Site or Tier 1 fraction Italy This can be a site name as given on the Sites sheet or a number

Data faction If this is empty the data fraction will be equal to the number given on the Sites sheet or 0 for numberical Tier 1
Used Tier 1 facrion 0.10 The fraction of MC production and user analysis done at the site

Used data fraction 0.40 The fraction of mDST data stored at the site

Regional Center resources:

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Tape (raw data) [PB] 0.00 0.00 0.00 0.00 0.00 0.00 3.86 8.64 13.51 18.62
Disk (data) [PB] 0.00 0.00 0.00 0.02 0.08 0.66 2.03 3.73 5.46 7.28
Disk (MC) [PB] 0.00 0.00 0.00 0.03 0.12 0.55 1.07 1.71 2.36 3.04
Disk (analysis) [PB] 0.00 0.00 0.00 0.00 0.01 0.08 0.25 0.47 0.68 0.91
Disk (challenges) [PB] 0.10 0.20 0.40 0.50 0.20 0.00 0.00 0.00 0.00 0.00
Disk [PB]
CPU (raw pro) [kHepSPEC] 0.00 0.00 0.00 0.00 0.00 0.00 8.80 10.93 11.11 11.65
CPU (raw repro) [kHepSPEC] 0.00 0.00 0.00 0.00 0.00 0.00 10.08 22.60 35.34 48.68
CPU (MC) [kHepSPEC] 0.00 0.00 0.00 3.61 11.97 25.46 27.11 38.58 47.26 56.86
CPU (an.) [kHepSPEC] 0.00 0.00 0.00 0.09 0.33 2.63 8.13 14.96 21.91 29.19
CPU (ch.) [kHepSPEC] 629  13.32  13.32 11.10 16.18 0.00 0.00 0.00 0.00 0.00
CPU [kHepSPEC]
CPU [# of cores 14.72HS/core] 427.46 90521 905.21 1,006.09 1,934.70 1,908.20 3,676.51 5,915.15 7,854.49 9,944.14
0.00 0.00 0.00 0.02 0.08 0.39 0.50 0.74 0.92 1.12
0.00 0.00 0.00 0.02 0.08 0.21 0.15 0.21 0.25 0.30
0.00 0.00 0.00 0.05 0.16 0.42 0.29 0.41 0.50 0.60
0.16 0.32 0.64 0.64 0.48 0.00 0.00 0.00 0.00 0.00
0.16 0.32 0.64 0.66 0.56 0.21 0.15 0.21 0.25 0.30
0.16 0.32 0.64 0.71 0.72 0.81 0.79 1.15 1.42 1.72

Plus user space on disk
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Costing of Resources in Italy

(w/0 second copy of raw data)

Cost for Analysis and MC Production

Item Totale 2014-2022 2014| 2015| 2016| 2017 2018 2019 2020 2021 2022
Disco (PB) da tabella ufficiale 0.20 0.40 0.56 0.56 1.32 3.50 5.90 8.50 11.20
Disco (PB) user space (10% e poi 5% dal 2019) 0.02 0.04 0.06 0.06 0.13 0.18 0.30 0.43 0.56
Disco(PB) totale 0.22 0.44 0.62 0.62 1.45 3.68 6.20 8.93 11.76
Disco(PB) da comprare (rimpiazzo dopo 5 anni) 0.44 0.18 0.00 0.84 2.22 2.96 2.91 2.84
Disco: Costo per PB in KE (-20% anno) 265.00| 212.00| 169.60 135.68 108.54 86.84 69.47 55.57
Disco costo totale (KE) 1125.09 0.00| 116.60| 37.31 0.00 113.43 241.29 257.03 201.87 157.55
CPU(KHEPSpec) da tabella ufficiale 13.00| 15.00| 15.00|, 28.00 28.00 36.00 54.00 79.00 85.00
CPU(KHEPSpec) analisi n-tuple (10% e poi 5% dal 2019)*0.4 0.52 0.60 0.60 1.12 1.12 0.72 1.08 1.58 1.70
CPU(KHEPSpec) totale 13.52| 15.60) 15.60| 29.12 29.12 36.72 55.08 80.58 86.70
CPU(KHEPSpec) da comprare (rimpiazzi dopo 4 anni) 15.60 0.00| 13.52 0.00 23.20 18.36 39.02 6.12
CPU: Costo Unitario per KHEPSpec in KE (-20% anno) 12.00 9.60 7.68 6.14 4.92 3.93 3.15 2.52
CPU costo totale (KE) 615.41| 0.00| 187.20 0.00| 103.83 0.00 114.03 72.19 122.75 15.40
Gran totale 1740.50 0.00| 303.80| 37.31| 103.83 113.43 355.33 329.23 324.62 172.96
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Second Copy of Raw Data

* Need to buy:
— Tapes
— Tape drives
— CPU for (re)processing

* Uncertitudes:

— When there will be a change of tape technology ?
— Amount of tape drives needed

« Working with CNAF expert to have a costing
estimate
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Where to locate the resources in
Italy ?

« CNAF: 40% + fraction of raw data
(including CPU to process them)

* Tier2 Federation: 60% shared between
Napoli, Pisa and Torino

— Resources allocate to Belle IT in different
sites should be comparable

» Add resources only in a site each year
and rotate among sites.
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Next Steps

* Plan for resources deployment to be
discussed with referees and endorsed by
Commissione I and Giunta

* Preparing a document. Outline:
— Introduction
— Belle IT Computing Model
— Proposal for resource deployment

— Status of sites and impact of deploying Belle
IT resources at CNAF, Napoli, Pisa, and Torino
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D
<>  Schedule (near future)

Jan. 13-14 US Belle Il Computing Review
April 3. 2014 3rd MC production starts (goal: 2nd MC x2 T)
May 9, 2014 Now we are here DFC AN'A;;SOG
implementation
mid. May, 2014 MC prod. 3.5 starts v
xrootd
gbasf2 refactoring finishes
toy production system KEK - PNNL
A Y L2VPN
ug, 2014 MC prod. 4 starts raw data
target functionality of refactored gbasf2 transfer test
toy production system online - offline
Database ? \1'
increase of CPU/SE

challenge for constant MC production

Dec, 2014 MC prod. 5 starts w/ full production

stable grid operation

Jan. 2015 SuperKEKB accelerator commissioning starts
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Belle IT

May 7, 2014

56h6d“|6 (for computing resources)

Now

if the design is changed, we need to explain the collaborators and BPAC well

June 16-21,2014
September, 2014
Nov. 3-6, 2014

Feb. 2-5,2015
Feb.9-11,2015

by April 2015

(One year prior to purchase)

Summer, 2015
(late June. 2015)
(Sep. 2015)

Nov., 2015

April 2016

EB will be held every month

18th B2GM /EB - location of the 2nd raw data copy

- CPU power for reprocess

iew 2
Focused BPAC review : - Network requirement for

-raw data copy
- reprocessed mDST copy

EB
CSG_ /] via
resource estimation for 2016 should be ready E-mail
(+estimation for 2017 and 2018)

19th B2GM/EB

20th B2GM/EB

BPAC (review computing resource = resource scrutiny)

21th B2GM/EB
(make the funding application to INFN)
(required resource should be approved by INFN)

22th B2GM/EB

computing resource purchase for 2016

Belle Il Computing resource requirement/pledge process has to be synchronized yith WLCG process

(for WLCG sites)



