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7}. 229]2~ CERN dHlo]E Al

¥ 1 CERN ¢z} %3 7|9 =

7F1 CERN 702, 7}2 CERN IT ¥4] w4, 7}3 Computing Facilities W9,
7F4  Linux (0S), Elastic Search(#4), Wiga Aujx~, 7k5 4
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- 25000] 2~EIZ F 17000097 o]&-A} A

o B
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wlmmlppon l'orc.
.Ruhy. and PHP i
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e f
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CERN A3} ZgfoldE 7ol 49 tA] AlZE (3dsl 23 8.
E-PLMN ( Equivalent Public Land Mobile Network)3}¥ sl 3}A]=
AEed s, MZL SIM(Subscriber Identification Module)9] X33
490l AZE AR offH. thE 2924 FolEAE GA WA

5 hva 5L = o
FHEZor A 5 A5
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& ror

7416 @ AH|x

- 3439 ZoomS Z|Hbow B A =S Au] A AE. Vidyo AH]AE
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213y
- EHRE R RS A% Fu A4E Linux/UNIX AL A
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IMAP 4. Open-XCangei= MIT #3tx}e} CERNo] A|Fsl= H
Az vd AU 2aE B3 2F A A8 o|YME|IHY,

-9 T2"®: SLCeoA FHA ZHelY vk d2¥ oz Huy)
2,50071] %1 AFolE o]% (2020 119). OKDA(2021d 29)el] 7
gk ZFAIY] Platform-as-a-Service 9 o Zg]Alold a2¥ 3
Al &},

2 o

[—}

o)

- OKD+ opensource version of Red Hat OpenShift. Kubernetes?]
Origin Community Distribution”< 2]7]

7}.17 X9 A &4 (Digital Repositories)

- InvenioRDM; A AlA 207 FEY<S}L 7 F+53F Research Data
Management A&4 (Zenodo 7|4V). 42, QdlA HAA B3 API
ol tigk A~ Aoj7E E3HE v1.0 9.

- CERN &4 A¥: #2Al Invenio 7|+ (InveniollLS)S AF&3}e] CERN
grolvefe] FMER (M4 ) M oA Z2YHd AR A
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3l dlolgAl(Dataset) s B2 E= 7hs. CMS Fol =8 dloly A&
(210TB). ORCID(The Open Researcher & Contributor D) %
ROR(the Research Organization Registry) 2|8z} =] 4.

7F18 YA AXZAa

- REANA(Reusable Analysis: AAFE #41): A &gl 0.7.0, 0.7.1,
0.7.2, Helm #EE &l i, A2 gihs 9%, slo]Hg= ¢
=29 A9Y  (HTCondor, Kubernetes, Slum). A} E=21:
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A28 st=9o], U.6 GPFS Setup, W.7 GPFS “¢9] dCache/xrootd

.1 Tier-1 ¥jx] A|2¥] 2 HAFEYE= D JFx=(CEs &
WNs)

- 20173 39 o]%o|x= HTCondor W AMu]~ @ &3t &9 Fo|} v &
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7]

Aol Bk, MC/SC(Multi Core / Single Core) 2A=" 2 %7}
FEo A&AHl HA3 s F. TLAS Hdslo] Hlo] gl FA—
aCT( (Advanced Resource Connector Control Tower) ¢} &7 3
el.

- ARC(Advanced Resource Connector) CE: 2017y oE7#] ®&
oA A I shgAl FA] S ALICE 2 LHCb 23S gsiA= 9%
7} 2%

- ZAYgA ==(WN): 8507] =X, 320kHS06, z#]ar Hu 24000
SC(Single Core ) & &3, o3 1.5/1.6 &Y &=, dA 2 719

AMD H|AE A|A~¥S #|9]8}3%E Intel CPU W AFS-3}
.2 Tape A|2H

- OracleAl A3 SL8500 270, IBM A} Al TS3500 270: 20 7R¢]
T10K-D, 1778¢] T10K-C, 570¢] TS1140, 578 LTO-5. T10K-C
tfolHo B 74 FAZF e H "7 a8 B ey aF
10009t o] ZFE-A 7} d3s W, 1Eal HAL geo] o ARt
Ry g,

- Tier-1914]& TSM(Tivoli Storage Manager)S AF&3}3 131 HPSS
ntol 1e o] FH F

- LSDF(Large Scale Grid Faclity): A& S5 s TSMolA
GHI(GPFS-HPSS-Interface) = A3+ &

}.3 Network

-olFo® WAN o7& 93 2709 A 2-%El(Cisco Nexus
7010/7710):  2x 10G ~ CERN, 2x 100G ~ LHCONE/OPN/GPL
2018 CERNS &2 100G(+20G W) 44

- 4709 R gBgg fF9HNexus 7010/7710): FA=E=(WN)E
10G A9, Z+7Fe] WN #2 #jvg oJ~"HdE F3 40G= 1719 =
SHEY gle)dl 4%
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- HAlo] A3k 40GE A5t FY M= Nexus 5696Q(TOR 2=¢]
2ol AA. o] ToR 29X+ o]Fdld 4x100G HHAE 249

Nexus 7710 A= A+
- oJARE ARESHE T vl MH = 1x/2x 10GE ARt st

ehp-Eol A28 §15)

4. 28 2EZA A2

- 2016 ol AmE AEA A]2ES A2 3190e: GridKel 20PB
a9, LSDFel+= 6PB &%

- 2017 49%E AMujx F 20189 oEol 2.7+2 PBE  &sie A
2. agal 11 + 2.2 PBE &< @9 3 47420184 7= 7]
)

- A28l ZRMAFR NEC d74: NEC (OEM NetApp) Z~E# A A|2E.
IBM Spectrum Scale (aka GPFS: General Parallel File System).
NEC GPFS NSD(Network Shared Disk) servers. NEC (OEM
SuperMicro) Z2&EZ AWE. Mellanox ¢34 W=(IB) A& (fabric)

U5 2EFR A2H =g o

- Tier-18°% 23PB ~EZ XA A|2=H +A4

- 13 ] NEC SNA660(NetApp E5600) £9: 3007H¢] 8TB HDD ¢
. Ml APl AEB-dEly AEZ 2. RAID-6 H4l tixaz
DDP(Dynamic Disk Pool) 607} &<

- GPFS wlEtdlo]E]4 NetApp E2800 29 #&: 1.6TB SSD(Solid
State Disk) 2970 €<, W] 7]50] 9= FE JEH-NE|H AEES

2 ( RAID-1) 2W ¥4
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Online Storage System Layout =

T T T R

GPFS NSD Servers

Infiniband

- NSD A® 16W(207] =], 128GB RAM) &%: Ulxd ZEZZ:
SAS(Serial Attached SCSI), T2 EZ »=of|+ FDR(Fourteen Data
Rate: 14Gbps) Slgym= (IB) A}&

- W 7]50o] Jd+= 2002 non-blocking A3 2. % Mellanox FDR IB 2=
A=A 1270 A&

- NFS/dCache/xrootd &2.& 44the] TR ES A (20 3o}, 128G #
219) 9. NSD A¥7k#&= FDR IBAY, WNs/WAN A= 40G ©]
gyl A

- #lxma s 70GB/s X9 27 + ¢17] A¥

.6 GPES Setup

- WEldlo]E 4 copies ¥4 AH]2 : GPFSZ 2 copies #A}. wEld| o]
Bl ~Eg A A28 RAID-192 2 copies HA] AH] 2~

- VO N@EE 27) 3d Alz®l AjH]2: ATLAS 8.6PB, ALICE
5.9+ 0.66PB, CMS 5.3PB(LHCbE T2 ~Egx Al~uS AL&3h).
AL 9 Al et VO HaRs i 7Y

- NSD A9 Zejg @ BE 9t A=HE S2EY 160 AME F
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o] AuE Ea) ztzhe] NSD Aol oA~ 715

-VOW "ZREZ MW" ZF#2H 1HE 29, VO Z 8-10U19 AH
T4r GPFSZ VO 3 A=de 974 vh2EF. NSD Anjs}
dCache/xrootd AW & +23F3 =

WU.7 GPFES A¢] dCache/xrootd

- AW 1719 dCache & A / VOY 8-10W¢ Av FA: mover
S HAowr ZAI A (dA #d Fd AP A9 glS). I
S 34 & A== dCache E(pool)d ATLAS HolE 1PBE 60+

2Q83%E AS —> 6417 o]UE dCache E(poo)E©°] r/w dHA A
st As Ha=E g

- xrootd SEY T AJx=E 17] FA: /H2222222 Yl AH o]~ t]dE

Ed(oss.space + localroot)E 2HAE 4= glS

~ ol g wlo]Lelo] A

o 19-4]: ATLAS/CMS/Belle®] dCacheE &3 =5 Az HA
6.5PBE 170 oW o]&

o 2GHA: ALICE xrootd Hl°]E]9] rsync 2Fd; HdWl 4.5PB o] &
gd 712 Qe ulg- HH3] o]F

« 34 LHCbhb9 dCacheE %3 DDN(Data Direct Network)
SFA12K(Storage Fusion Architecture 12K; 94%9 £&5 ~E
2 E YEeEhY) 7Iv 2EZX 2 AE ols

-13.5PB9] o] DDNAEZ A7} A3y o] &89 oA
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t}. o= RAL o] Al

# 3 9= RAL 1=} &% 719=

th1 AEF (WFH: Work From Home) % dlol¥ AlE &4, th2 RAL
Tier-1 71&, ©.3 #HFY A4 (Batch Farm), th.4 Castor 4], th.5 RAL
2~EgA], ©6 i (Echo) 2E#A, Th7 SCD (RALS Scientific
Computing Department) 5=, t1.8 HEH Y, t1.9 8= An|x, 10
71E &F

t}.1 AYZF (WFH: Work From Home) 2 ©lo]g AlE &4

- AR AY 57 T a8,
« STFC(the Science and Technology Facilities Council, <=5
) Al EEE AMER B0l F TF Hol Y - V=P
FaspA Ad. Aeldx AFY Azehs AEs 2 A4 B

T = EE dEE wjd ARgo] 7heEh
- SCD  (Scientific  Computing Department)ol = <& (SLAC:
Stanford Linear Accelerator Center)o] FH A AFEE
« 54 FAO tiste] B Ade] '8 H HENE ATH
- 2020 39 % ~ 697k F=o] HHH U

L AT Al E¢o] S AT

30%~40% o W= =5
- 2021 1€ 21958 Aa57-4] (2012.3. 21 7]15) 9= @ AH
o A H dEoly A A2 AL A
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S EEET

« DC(Data Center) €% . dxyojr} #-ES 4= JA|gk
H| A o v W 715

+ Covid-Safe #a 9 =Z2EZ 99 H7l, W9 &, PPE
(personal protective equipment): 7Fs 3t Zo Adel A ofs
7} 4= 9l DC(Data Center)ollA 2] Face Cover (& #
H) - faligh @Aol e Esta Al 7] S50 WE oo

2
>
>,
L
olﬂr
o,
X

- CO2 U =74 =9 S e A% W 23

2

0 O,
of

N

o

915

g

of

N

ot

N AT FrlA MEARE COZ ANE AHgskel CO2

=
el EUEE AlZR Bro] Fa wE o] dE.

t}.2 RAL (Rutherford Appleton Laboratory) Tier-1 7§ &

- 18079 Z=H|>xe} 7500782 AF&A}: ofEE Aol i H XY,
HPC & HTC #HFY 9 dlo]g A, A" 3], dlolg AMu|x,

A TA, AZEL ] ALY H

- LHC A%< 918 Tierl Mg o3t 53

- JASMIN (RAL 77 FFE ©]F): 7|59 ATAIEE Apo]dxs 9|7t
oy H5d HF8 Ad

- DAFNI(Data and Analytics Facility for National Infrastructure):
b Qlsete] B way m AEYHS 9§ Hn

- Daresbury 4o e ALE 78 2 ALt ARl S8 A=t
b Agatel, ol® W AN Bels), A 88, AxUols R #4
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.3 #H5F¥ #AH] (Batch Farm)

- ARC CE(Advanced Resource Connector Compute Element: Grid
front-end)E % HTCondor #]<¢.

* 2020l HTCondor CEE H7FAIRF ARCET T £ 94
= THsHA Edlw

- AYES = e ool A A
T3 25 WN(work Node)oll A XCache(ZAH oY W) 28

- SCD Cloud¢t €838l CPU =& 43

« 717} 4dle] AWME EFsHE 92 x 2U A28 Tier-1, 64 2

o)

2 AMD EPYC 7452(A ¥ Z=2A|A)

512GB H =2

3.5 DWPD(Drive Writes Per Day)E& A|¥3l= 3.84TB SSD

dd W4 SSDE Aleletar ol e o] M3} wlg- ARG
« FY19/20 Tier-1 CPU®] SSD At&%2 ¥3f 2.14 DWPD4.

- °F 316,000 HS06 455 Al&3t= 80071 o]/l w==d Ax 31,500
Nel &% Aw.

- HTCondor A €: %] #& T Docker ZIE|o]] o]wu]x] ol A
d AlZE- 712 OSollA A 374 7. A Add A ¢ U=
CentOS 8 o]u| x| 9} H]5=3t

- SCD(Scientific Computing Department ) Z2}9-Z0] B2 AHE3
T AAHow ATE dury oz 6007 o]are] Fo] a1z
1200~18007) =o}7}A9] SCD RS #AHs38kg. An~E 913 GPU
Azl = g

- Argus(QISAH)E & T4 AM2AMHA(RF, o ol BEe AHx
of -8+

|
ofk
[} . .

")

ofN lot
o

ofN

01

T}.4 Castor #H]

At 67142019 AH7]) © Ceph 7]4F Echo 2E#HAE 93t 't~

_20_



3 &' CASTOR pool A 2 A&, ATLAS, CMS, non-LHC
AREARE ol " ¢ ®. LHChE 20199 59 79 8. Alice HlolH+=
201999 457 & T8 oA A, 2§ HolX A poole] A = X
294 gl Mujx F. 20199 5Y Z7HA] BE AREA}F vlo]1go]
A 5

- ®Holx By Au~e ko] oigk Huh zZAg g FE (
https://indico.cern.ch/event/810635/contributions/3593326/)

t}.5 RAL 2E# X

- RAL 2E@A £74% ool FEz A9
+ STFC(the Science and Technology Facilities Council)e] H.
T gREA Y 2EYA AL 7 APE 9 HA ISISE
$1%t ~Eg A9} CLF(Central Laser Facility)¥}A1& 93k =
By A
« STFC Seh%-= & Arj2o A A dstes 2EeA
« LHC A3 (GridPP)E 918 Tierl Al ~EZXA

0.6 o= (Echo) Z~Eg A

- 9= RAL¥} STFC sited] %3t a large Ceph 2~2E#A] cluster
~ Ceph Wdl= 22X+ e F gle A== 2 2953 s
« olulx 7} 2 Erase Code Ceph Q12®H A~
- Nautilusoll 4] eF4 2 <]
« 3/4%7] Octopus H7|E5 A%
- FY 20/21 - 487}9) 2EA] == F7F A
« 24 x 16TB =glo]lH, 74 Intel Xeon 4208, 192GB w| &g
3 25Gb/s NIC.
- F 75 822 69.9 PBe YA dlolH.
- Ceph®& XrootD Z#Z19l9] Vector ReadsE T+&3}7] 3l 7R <.
GridFTP 282912 MM 3] d & oA,
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- S3 dE=¥RJE Ago] F7F (BLHC A3).
« 1070 wRRe] VO7ZF 340TBF 19 43F 69w 1o A4
(object) 2EgA] A&,

t}.7 SCD (RAL®9] Scientific Computing Department) &3

34} Scientific Computing 4 W M2 15 We %= &5
& AREAAl A Qlzer B ZEke-= Au|AE Algshs dH FEs
al

0] o
R

I

= T AW 9k vCPU o,
16070 01"&4 ZEZAEAEZD A, 7 B AFES 918 GPU
o] oy 7kA MH|= Ay
- STFC(Science and Technology Facilities Council) 2 2]5-o|A 3}st
A Al 54 HFHE i A LSST(Large Synoptic Survey
Telescope), EUCLID(23st4] A+  3A])), AENEAS(Advanced
European Network of E-infrastructures for Astronomy with the
SKA), UKAEA(United Kingdom Atomic Energy Authority) #<¥.
[S(neutron source), DLS(Diamond Light Source ), CLF(Central
Laser Facility), ASTEC(Accelerator Science and Technology
Centre) UKATC(UK Astronomy Technology Centre), RALSpace
(74 91, Hartree UM Xy ol® AlE) A<

- A)~" A 2T alexander(dot)dibbo(at)stfc(dot)ac(dot)uk 2+
_]

7

EN

Ea
[oiz
=

.8 Y EHT

- IPv6 °]4F
« Tierl W3ls wnlo]sx~ A 100Gb/s AFlE ZA 2F$-Eol
213 AZAEJAA T 40Gb/sE Au]2= H: IPve 7 &4 FA
2 s dshx %3

« JANET(20194 9€)olA &= 29 7t=5 wdsta wA sk

ot
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o] & <&l Tier2se] IPv6 &4 &2

« Tierl Ato]E-U3 IPv6 EgFo)] FA7} WHAE T Alo]E =
o] 29x F FUs AFrgE". o uio TI1oA
PPD(Particle Physics Department)-T1 E# o] thdl v} A

A7} a2
- GridPP+= 979 PerfSonar QIZ#HE H|o]
st=glol S N oW AFdE S ‘?JE'—L‘.% 2743 59
CPU op718|x7} olnlgh zto]E WreEts S8 7H1 Aol
A5 A WE2 vs URL = 8

AN
rrooxl AN

- https://indico.cern.ch/event/849677/contributions/3570742/attachme

n ts/1911907/3159545/GridPP-perfSONAR-refresh-01.pdf

th.9 28 = AMu|A

- Aol B=3E: Cataline EGIE AZFeH, & 2AYL SCD Wl A
e M,

- e 2P EAH AT ALEa AR B2 Jdo] XaEA s

~ome] gl AlxEl FElxle] A Zayb HEPIX(20199 109 21
d) ol Hadde] wtE. A UY&S ts URLES #Hx 8w
https://www.topcareer.jobs/Vacancy/irc250600_9896.aspx

- A Y 8& James Adamsol A Eo]&E A

.10 7E &%

- WLCG Heot £ AE WG #ol: RALAIA dolvl= a5 271 =,

T8 Yol Cf. dloj¥lo] T3z o, 4A &2 o URL =z
https://indico.cern.ch/event/810635/contributions/3593242/

o ol

an Ty .

- elgZglo] = 7143t Hyper-V 22 2HoA VMware =2 2EHZE 9]
U}O]:Li'ﬂo]ﬁ 2t5. =9HE Hyper-V Al&=H mpo]1glo] AL 20194

14 S g=H.
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2. = v @ doly Alg

T4 v ey Az $F /9:

=]

2.1 HA=2n 3 Jle, 22 dx 2 @7 AF WE, &3 FF dix AF:
DUNE (Deep Underground Neutrino Experimeent), #.4. #|Zn] A3+ A
A ] 25 A Y, 26 FFE A 2 Ao B, 27 H 20
HEPCloud, 2.8 ZA®olY " o|UMEH, 2.9 Fermilab 2~E2#], 2.10
HE2nH AS5A

[ >,

iy

2.1 H=2v F e

- wlaol A fdd HEP A4 A4 1 19673 9, A7t A% A,
HEx AIdZ+=  bottom quark(1977), top quark(1995), tau
neutrino(2000)

- @A Alo]ddx x2S Hl(intensity), olUA|, 183 -5 AARE
3 0 e 7]+ X (short baseline)¥ 71 7]+ (long baseline)?l
Aol FAm A A¥S il Fermilab $4102 AY H-2(Muon) 2
S 3%, CMS % LHC Accelerator 213 A FQa3%k & g

[e)

= =
A% =4 A2AFE A 2 dFAUA A Fad 93-S

¥ ¥

- dJ2vd44a 7HE7] 5 EA]: Main Injector: proton oY A7}
120GeV, Booster: proton 9lHYA]7} 8 GeV

22 dA € d7] 48 J&
- Neutrinos: Long baseline AdoZE NovA H2 &4 A
MINERvA, MINOS). short naseline 2A¥d°=%+ MicroBooNE,

ICARUS (2019), SBND (2020)
- Ad T2 298 72 g-2, Mu2e (2021)

_24_



2}.3 g% ¥ Ad: DUNE (Deep Underground Neutrino

Experimeent)

Sanford Underground
Research Facility

Fermilab

------
.........

2% 7 FERIMILAB DUNE A3

gt4 #H=2n A4 A A

(‘ 0,

YHFeynman) 8 AEECC): #AAHA 271 242z 0.75MWe] &
Aot 37k A9l wbdr] wsle] 2FE UPS A€, A oEwt
o] Al X]%. TG An=emd, %ﬂ), B2l Disk
, U CMS A3¥S 13 Primary Ho|X~ ~E#] A

= A" AE(GCO): 3789 AAd A7t 3 0.9 MW 7 A
2 A9 AL UPSE ARGsAw Adeeld wgie gls. o
o] AFY AW B CMS HolZ 2EZAS &

[e]
e AtolE F 600Gbps FAZ A-53ste] 4

2

L2 HE oo &
EErlo

=
hai
o,

=

5.

41 o
:m

l-a)v
t!?‘_’, of

(o2}

B A

-

A

2.5

- ¥Evags: BE 9o Ar e A% A (IF: Intensity Frontier)
¢} 71€} HICMS A& A Y (~19k Fo], ~200kHS06 A ¥)
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- CMS Tier-1 ¥ LPC: v]= CMS dA+#= 13 4 A8 LPC(LHC
Physics Center) Z2]2H ( ~27k o], ~285kHS06 #¢). Lnkz o
2 9 CMS(Tier-1)8 9% LPCe] 5k-7k o] &

- P E]~ QCD. W= LQCDoA AMg3= HPC a2 AY: Ho 19k
o5 Fhehe thekek S8~ A, 80 HE# M2050 GPU A€

- A8 o3 w2 OSG(Open Science Grid) AYS A&k o]&3)

- A S0l ¥4 ] e HPC 2 A8 Fgfes 483

- H2AE/NES 9ete] giztdor Y Y. fiEE VMS HAE 4
Aol wet g

6 AFY AY 2 A ze 2A

Y FRE gudnE A8 949/ 2hd 4XE Past w5
Ao o
SABA Hhse] e 8 R Y 7 Y dF B,
2~

- 2ed Passh @99 % ol golHe} g @Al I3 Yol
Holg Wart 98 dF BW, #3490 x9 Ade Y Pz
yoll AZHE 2

- A gaws dYow Adela A¢ EAS FEat gass) v
AN Bert 9% T AY F3 D n} o7 F Pa FoA

- ALEAE 93k 78 Ao]Ede] A& & £ HEPCloud®A &
A/ A e AVl SHA] Z o] AlEEH oAMAA o R i w)
AS 3

2}.7 #|2n] 3 HEPCloud

- o A4 Axlel AY LT A we ASHOR ehs 43S 4

A3

- HPC(NERSC) #]A& 2 ¥ Z9-= (o}vlE, Google) A S 3t
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- AEE AL g AT PES 2
Az Bgsn Q= A B g8 2 =
o eite] ARHAY BYHANRE FAF 71Lolok G

2.8 ZH oY AFH oJUMHE

- g oly AFEHL oln] oy AH|zox ALE F: FermiGrid/CMS
&

Tier 1914 @A) 22 W% 2ol =7 Adoly ey dag. 2
d5e Az Asn AT A9 @4 59 5 Ude. HAProxy
axEgo] 2 MAATL BARE o] o Aulsd] AHEH

- AHolYE Az, HAE 9 AR R 7] olu|A|oA H=d
AW ZPE. On-site Docker registry (VMWare Harbor).
Harbor(VMWare)& AH o] L2 AE BA|7F o] gloms
ZA] A FHoll Active-Active o] A&, JenkinsE Al&-3fo] thksh
S22 CI/CD ZH oY YAZ=S HAE

-y AEAE A AEolY  #E](managing)/Z 7 (orchestration):
Red Hat OpenShifte] ¢ 22 w3 OKDE AMEe. @A de) A
A 93 AR Z29d FeaE. 3 HA HAE gy o287
o]’d2 Rucio¥ .

- CMS 7W¢at=o] Al 1007074418 749 2 =28 7L Adds7]
A R o 2 OKD Sd2H AAE A&etdan & & &z 7]
=g 8ot ALFH FA7E 75 o E §l dy HUE(Y
2 AR} A 9/3EE]). SDN #HE(AZEo] Ao YESA). B 9
AZ29E 78T F J& AEE FdF E2= As g 7134

- Aoy By Aus B Qo] dis) thE T3 =9 " JYst=

 #alel Ag
2}.9 Fermilab 2E &
- 2018 6¢Y o|d7Ix] BE Ho]X Zlo]H 2 g]= Oracle/2ET A ( H]

= SL8500 : 7*10k-&%) A& : TI10KC, T10KD, LTO4 E=2lolH
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z3to® 4. 125PB 52 ~E2A. Enstoredl A ¥z

- dCacheE &3 Disk 2EZAE A4 AFsh FHE2vd4s 2A9S
93}e] public dCache instance Al&3st= d E|o]3X W] r/w, IT4
(Ao o) ddw) 2 FH AaAYPANE  Z2Fste] ATt AE

CMS dCache X3l d Hol=Z FJAl¢} A& Disk 2Eg A Alo]=
et A3

- LPC (27 8] LHC E2AlE, "= CMS) 4 AFgAE ¢lske] EOS
Axe XY

- Ho]Z A ~®ES LTO8/IBM TS45000 2 A3k TS4500 golB el 2
N TFY(~8.6k &F/ea). Public®(LTO8 =gto]H 567H) ¥ CMSE
(LTO8 =golr) =¢. %27] 100709 7tE8 A A&+ Hrg BE
A 2§ mrjols "M8"(LTO7-2 9TB &30z ¥uid) 2019 oJ& A
HA TS4500 =4, HH(A2Ee]) B &9 B AFe =8 29,

- & wlolglold Fo WAEE T2d4 LTO8/MS8 wtolz =%
125PB9] dHlo]¥ wlo]zrgo] A o/t

- &4 163.5PBe] AEH Holz ~EgA AY : 20189 8¥ o|F
LTO8 1007, M8 Ho|=Z 21007F 4. 20184 11¥ AH 7=
14PB A%

- 38PB¢] dCache Z2E#ZA|: CMSE AU 24PB9 tyx2z QA®lXx
1PB9] ®lo]Z FJAIZ A Q3 dCache 2.13 A 3. public® Z+& r/w,
T R 2=AHgHd AA 13PB A Y8t dCache 4.2 3. 9 18PB
ol HE

- 7PB EOS(CMS LPC) ~E##] A . EOS 4.4.10 23

- 7|18} 2E2]%]: 2PB NAS(QIH HEHE A}8), 1PB Lustre(LQCD)

2}.10 H 213 AFA
- 0OSG CAE o] Z%: FermilabS AZE IGTF AZ CAE zlolof
)

- InCommon< 4212 A3HTrust Federation)o]|™ 3] Lol Al CA AH]AE
[e)

Al-&gt. InCommonx IGTF 915 CA Aulx~ AlF. v]$- ]l ]
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S 2 Hoju Al AF

- Gk BE AMH]2A Q15AE InCommon IGTF CAZ A3ste= HA:
2019 44 A& A4, 5d T TR

- T}E2 CA9Ql ClLogon Basic CAS E3}o] Q15g 7] wjio] 7lQl/AL
|2 AS5Ad GFS vAA g5 InCommon HEko] AF =W ARE-
A} A5AE IGTF 15 ¥/ AF= % Cllogon Silver CAZ 471
o= Ag 4l

nh. i KEK dloly 4lH

5 dE KEK 9=z 3 7|19 =

"1}.1 SuperKEKB: e+e_ intensity frontier, BF.2 J-PARC: Japan Proton
Accelerator Research Complex, w3 2 AFE A|~H w4 KEK 7
FE AlY - 2d 9 7)EF A28 d38) wks KEK 379" AlE A8~ b6
oA W A4 ds} »k7 71E

vl.1 SuperKEKB: e*e- intensity frontier

- 34 A71E  8x1035 cm-2s-1 & A7, o]de] KEKB XU} 40|
o]}g- 701'@-

- AWMA FEL 20189 4¥ 269

-2 @7 Ago] 20183 7¢ 18Ye] F& FHla
Al A Az,

-H ZEe 20199 39 11¥d] 39A Aol AyEwHAq Ax @
(Belle) II A=71(A22 VIX)E thA] A 2HE.

- SuperKEKBE 20199 o F71s 74 20199 109 15€4-H
7hsS AA.

- FH B9 HAF ExEe oF 100PBe YA dolEd sdEs 50
ab-1¢1. o] o]# 9] Belle A3 1t} 508] & dlolE ¢

2%t

S
rlo

WA F=
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ul.2 J-PARC: Japan Proton Accelerator Research Complex

- Fast extraction ¥} Slow extraction &A] A€

- Main Ring: Top Energy 30FeV, FX Design Power 0.75MW,
SXPower Expectation 0.1MW ©]3}

- Rapid Cycle Synchrotron: Energy 3GeV, Repetition 25Hz,

- LINAC(Electron—-positron injector, a linear accelerator): 400MeV

- AR D Agset A

uh3 dit R HFE AEH"

- el

Cluster + 2Eg A A|2~=H(GPFS/HSM)

- CPU: 15,2007} =9

- Hlo]=Z:

- 9=

o =
SR

Intel Xeon Gold 6230 2.1GHz

CPU/x== 27}, 3ol/== 407}

3807 ==

745 HSO06/==(@2.1GHz(3lo] 3 ~#d w2 Eh)

: 87TB

Fo]F 4.8GB(80%) + T 9.6GB(20%)

© 25.5PB

17PB: A% 1585 9% GPFS

8.5PB: HSM 7HA] 24 ¢ GPFS-HPSS-Interface(GHI)

A 5o 2 100PB A&

A£EIA7F KEKCCOlA A3 Tl dass v 153 &
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vh.4 KEK AFYE A : 24 2 7| A]2" §3

- B2 KEK Z2AE X9 Belle/Belle2, ILC, J-PARC®] th3t 23

i

« KEKE dg Alxelo g 29 x. 4~5dnit) 243 1A,

o AA AulE 2020 9l AlFE 2024 8¢Y o] F FTEHE I
;g'

- dlo]E] A Al 2~HE

« 2779 MY E vlx] ¥ = Lenovo Think System SD530,
Intel Xeon Gold 6230 2.1GHz, 15,2007} # o= 283kHS06
2 Q4407 Zo] x 38070 %), Linux Cluster(CentOS 7.7)
+ LSF(#Y A=) Ad

o 2EZ XA Al2H: IBM Elastic 2=E## A|~=®( GPFS&
17PB + HSM 7HA] & 8.5PB, % 25.5PB), HPSS ( IBM
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TS4500 o]z wolBefe], Hd 100PB), Ho|:Z Zgo]H
(TS1160 x72), 2&E¢A] JAHAIME ( IB 4xEDR, 100GbpsE
YelY), 18]= SE(StoRM:Storage Resource Manager) %
iRODS(The Integrated Rule-Oriented Data System)®] GHI
(Global Horizontal Irradiance) M2, & AHg s (Y=
¢} GPFSE 100 GB/s ©17F, HSM¥ GHIE 60 GB/s ©1%)

- a8l= AFY Al&=E UMD/EGI % iRODS/RENCI

- HE IT A28 Hd, HAdndico, Wiki, &4 oF7lo]B), CA A ¥,

vul.5 KEK AFY A Au|x

- 2PB ©]%¢] Belle II 9] tlo]g o}7to]H Mu]2, A dsA oS3t
2029l FHul 50 PBo] <
- Bellell& $3%+ CVMFS (CernVM File System) A4 AH]|Z:
Belle.kek.jp
* Belle II&= ¥ belle.cern.ch® A2}
« ZF AYel 2719 BAE(Stratum-1) 5 oFA]o}
[HEP/KEK, EU® DESY/RAL, W]=¢] BNL¥%} #]=¢] 7 WA
AFo]E ¥ 1 FNAL. DESY the Deutsches Elektronen-
Synchrotron.
« Dave$} Jakobo] CVMFS x4 15024 28+,

« SEPolE A o Wiz

- ATLAS CVMFS AZAE 98 A2 548 Au|~
« ICEPP/==-LCG27} ATLASE w49. ICEPP : the
International Center for Elementary Particle Physics
e e FTbel 270 o]Ae]  Stratum-18  HASHA e
Stratum-1: A9 @R UMEY=A 5 AH
- tloJEl e Al Aux
* Rucio/BNLZ wlo]zgold &5 (2021 14¥€). Rucio: the

next—-generation Data Management system in ATLAS.
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« LFC(LCG File Catalog)e A ©AIR o]E3ste] 2021 o &
of #7].

b6 A W 92 4%

- dE EFAA wm 20 s 58, g
100 Gbps® 4%

=
Jo
r
(e}
o,
W
u}
i
L
N
)

- dA LHCONE AlolEE [Pv4e} IPv6e] HAZE & F=ZE AMEst:
% 24
wh.7 7]g}

- g 2020 9ol AA A2 wAE e

- RHEL6(Red Hat Enterprise Linux 6)oA] A3 =x]: 2021d &
Aol VOMS( Virtual Organization Membership Service) % StoRM
& OSE wlol1g o] A<,

- IPv6 A LHCONE: €A &< UEYA 2=9x9] wW=xe] F3F Aof
wli-o] LHCONE®S] IPv6 A= HA2E Fasial A &g o& vl
W AHE e < Aol MAEHZE 3]s
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3.

us NSF % OECD &% &3

b W NSE A9d wdolEEnTEAY QUA) 53

El
m= NSF A9 W olHsBTHAY 5 719 =

7}1 vl Bl o]y F3F aoF 7E2 x| Hlg|o]¥] 3] H(Regional Big Data
Hub) 4% A} 718, 7}.3 South Big Data Hub % A}¢, 7}.4 West Big
data Hub  TFAFY, 7F5 Midwest Big Data Hub % AFYd, 716
Northeast Big Data Innovation Hub &AL, 7}7 718F Eo] A&k

71 B= weolE 5% 2ot

2016 5-E] A& A9 vldloly slH 5 ARG 2019d¢ 19
TH38ta 20199FE 20 A}“(2023Lﬂ77}x1) =7 =

Tdlel g BFA0 0] A4 331 fste] Hldoly AeA $4=
g B H/W, S/W el & %}*o:@} Al AR S B dste] 3
[z
I H/W A 22+ OSN (Open Storage Network: NSF 1 d]o]
B A% 2EgA Azt 5 A 75 AF3 NESE ( NorthEast
Storage Exchange) 7% A& (HolZ Fx 4 2EZA <z}
THAE) 3
I#E S/W A o2+ 4 g olH Bridge AFY (o]&d  DXC : Data eXa
Cell ) AF9= F%3HTapeless 719HA7}Fe] HDD S4) 2EgA ¢1Z
2t 5 ARSD
I &8 &3t ArY o=+ Big Data Hub spoke A& X113

JEE

A}

U

Jut

o

7}.2 ¥yl o] ¥ 3] B.(Regional Big Data Hub) &A1Y 7/H&

- A} 71zF 2 2944 (2019 ~ 2023) FX =, (19A+= 2015 ~ 2019)
- 29HA o4k FB © 4dZF 4007 dai Z 16W9 28 (194A19] 2
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- A% F4 dHoly Afolda FASrE|e] 7 F, T8 FopolA el dlolH

- 1
ek Aol A HAl FE, Hub 1 @E £, A%H Auls 5 AL A
FE ST

7}.3 South Big Data Hub 7% A}

S ¥3kely, FA]o} F(Georgia
Institute of Technology)®} =27]=2to]v} tf&H(University of North
Carolina)¢] #&so =2 £ 2 =4
o ok HAYE, SiekAld, A HlolH, Als 2 Alx, AEAA
A o] E
- OSN ( Open storage Network ) THAIG o2 NSFZHEH 1807 &
] A we (49 X GEH ddoly 3HE AlHE°] OSN AMYS +
w3
- 29 HAFHEH AIEES vpolaE AMXE A9 Azure cloud

computing &. 2 5] 2| Hke

i
al

7}.4 West Big data Hub TFHAIY

- g =gket stetolE xS AF 13 FE EFsH, UC San
Diego, UC Berkeley, ¥4 ¥ & (University of Washington)ell 2|3}
TETY 2 =4

o Eok d&ZFHely 7]
4, X}OWHEH Qg3
u)

- Jupyter =E&S 383}

7}.5 Midwest Big Data Hub

o
>
2

- A5 127 F5 J93sby, dg o]t u(University of Illinois at
| © 4 %L =
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o ok FY, A, EvFEAE
- Big Data Spoke AF$olA 300%F 2] XY "o} 87 7]Te] A

7}.6 Northeast Big Data Innovation Hub A}

“Sdsty, ZFEd|o} & (Columbia University)ell 2]

=

ol

« ok oy A, 56, ag wd dHolg e, v5 3 &

- Big Data ## ¢34 witp g S APl F7FE Microsoft
Azure FEH-28 25198714 ALE A

7vT 718 Fol A%

- Hdloly B FFA e AEA FHE f1ske] NSFolA+= Hldoly
38 &-8A1% (Big Data Spoke AF4) Hldloly A=z} g3 AR (
Big Data Bridge 70'% AFY, Open Storage Network TFAM,
Northeast Storage eXchange TFHAFY)S WA ste] FZ3a 4 A
o Bldoly s H AlE = o5 Aol T8 ATS 3 T3t

h 6

th. NSF ®ldlel®] l=Ze} 5 Ad AY &3

04 -

%7 WS NSF Wuol elxeh 7% A9 Alg] Fa A)9=

U.1 Big Data Hub spoke A}¥, .2 Bridge A}Y, }.3 NESE (
NorthEast Storage Exchange) AF%d, 4.4 OSN (Open Storage Network )
T2 A}, Y.5 OSIRIS (Open Storage Research Infrastructure) T-FAF<]
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t}.1. Big Data Hub spoke A}

- 2016 X=H-H o4k 10009 @& = 1071 Bl dlolg §& Hof X ¥
- "doly B AE FHAYEY AAStY FH(HGE Bdely sH
A &g 243 AA)

}.2 Bridge A

- National Data Service AFg<S $13Fe] NSF Al o= PSC (3] =H
2 A A a9t

- Data Supercell & Data eXa Cell (DXC) Aoz  A]#s}o]
Bridge At o= o]of#

- ik RS 7607 ©e(2019  71). (NSFO DIBB ( Data
Infrastructure Building Blocks X =Z1319] d3lo g ALY 4=3))

- T A W& HeolZ A FA Al "d2aE AREsiA HHolH
A8l 2~ 7] 7R Multiple Meta Data server® AR&3slo] #]1)

}.3 NESE ( NorthEast Storage Exchange) AtY]

- NSF¢] DIBB Apqie] 93to @ 3%l Data Centric Infra 7% 4o
= 31, = tistol A 3.

- 7] Cern A¢ dloJE]e] ATLAS Tier 2 AFYS sltbrt vl =rof AkA)
3 Q= Atlas Tier 2 47Y, Tierl 1715 93} Storage Exchange A}
doz AR

- Globus AFg3FaL Ceph® OSD( Object Storage Device)ES A gt
Tape &A1& &-&sto] ot dolE AH]2= Al¥

1}.4 OSN (Open Storage Network ) 7= Al
- NSFol A 180w+ €8], 71 E Actol A 10057 & A

- A7ty ~E8 A FH]Z 200PB T+ =31
- 5 2 0] NSF AtellA A dloje] A o] &3

_37_



- ol &oF= LHC, LSST, OOI(a} %8}t Oceanography), genmics &
- 2018WHEH %9 ulgolE B MES0] OSN AFYS FE37] A2
A AF AL WolrpH A,

1}.5. OSIRIS (Open Storage Research Infrastructure) 7% A}

- OSIRIS= NSEF7F Abw& A 9lshs AlY 224 E
Hets 913 AxEdo] Ao AR Qlxeh FIAR.

- OSIRIS= o8] A4l /Hds Addste] 24
Azets Aed. olE Tl 37 A¥ze] A
Aol AA wlolHE ¢lar, 221, est :

EE A el A il e 1A Aok ~EPA] Qe
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$.2~E), Globus Connect A8], PERFSONAR HE%I RUHH ==
2 b A<Ql OpenFlow A =94 & o8 Uy &5 FH84L=2
.

- OSIRISx= CEPH ~EZA] FH2HE 283 2EA] st=dols 1
Aote T8 FHoR AMgSE AXEY Ao ~EXA(d: ~Ed
A ZAo] AZE0] ATor F4stE W& =o]) AHAE v
A7 gkl wiaEd A}l

- OSIRIS+= National Science Foundation®] A|¥go=2 A d¥w, +4
ZAAE BEdta A Beka & dyjolu YEYA @ A2EHA A
4 A4 At 33 AE(CNSECCS) & 9AFe). CNSECCS 3 OSIiRISE=
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WAz A e
3.

AxYols AG+A(MICDE)S] $do

OSiRIS and Research Domains

[e)
R

o=

LLE) i Lo LT
Citfect Cllerit I l Flerysiem Chest _, Fﬂcwm(llml | [mmmm-]
OFER READ WRITE CLOSE
m-uu_n.alm_rﬂ lDWLTI-IlJJM‘NFH]WI i
W Local Dats Dbject-5tore b File System ®
B Cached Data Interface Intertzce Interface
[} [ ]
Software-Deflned Starage Layer
[}
OSIRIS@MSU g OSIRIS@UM g OSIRIS@WSU 2
E Data infrastructure g Data infrastructure E Data Infrastructure
i Bullding Block Buiing Bock || 1

“

1% 9 Open Storage Research Infrastructure 7-% AFY

. OECD 4l

°|H

43

5

63:

I 8 OECD Ylgo]g] AAH

Sk 7

o

9=

data flows)

30 dolH
Yol

=

th.1 OECD 1% tlx¥ (Going Digital) TZAE 78 T2
T3 2E 1: "olE T dZeT A

of s F&H=

B B dgely o]

(Data stewardship, access,
control), T4 RE2: AF 7§k =717k dHoly o]s %% (Cross-border data flows
with trust), Th.5 =
and markets), .6 ZE 4:

1) gxdg 394 e,
sharing and

714+

=2 (Measurement of data and

Al# (Data shaping firms

_39_




t}.1 OECD 11¥ YyX4d (Going Digital) ZT2HE 7|8

EL
497

Wel o] uhE A A A WskE sty st OECDS] o
AN B FHOE el 9987k Folshs A xz

AE % s

- H9%
5] o) 5]

S3} QB AFS 99 45 B tAbwe] Felahs HFA
o
[e}

¢l “ Friends of Going Digital” &

« 1 97 (179 ~ '189) HAERE o A3 FA ko] JEF
a2z (OECD 1470 9193] #o)

« 2 @A (199 ~ "209) A V1= QJIFAGAD I EFA
o] 21 (OECD 207 913] o))

« 3 WA (21 ~ 22yd) A A4S 9% doly AWds
72 % (OECD 1670 9193 o))

th2 1Y gAY 394 A Tle

=
- F9%

& 7] BAETE dolHE 2
AR WEA7) R, A=Y
FEs0] 71g0] AAsE 3

v

S
A g Ao At omAM A HolE 9 AFS]-AA A o el
et olsfie AlxL, AFA 7N SR, Az GE L ]lelA

Mk =9l

’
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Data stewardship, Cross-borderdata  Data shaping firms  Measurement of data
access, sharing and flows with trust and markets and data flows
control {CDEP &TC, CoAg) (CDEP & COMP, CHE, WPSMEE) (CDEP & CSSP, TC)

(CDEP & HC, CCF, CERI GB, CMF,
CSTR, DAC, PGC, RDPC, RPC)

Policy papers

Workshops &
roundtables

to data

Case studies /
lessons learned /
good practices

Viapping x-border
data flow
instruments

Report

Report

Hearing

Indicators
Policy
recommendations

a9 10 TRAE 47 2EEH A I
# 9 OECD 1Y yAd s #d FA
OECD U]
UC
o e B A
HolE FeH RS Exo] #3 olgr AH = A
Hl 18] BT ll# 147 o_-ﬂ _}ffil CFE. DAF,
B 7] dolg Awdx Zgdea, AH, olg & bCD
1 |3 & qtEsta oy S AMEste] HA 9L 213 ’
) ‘ _ EDU, ELS,
A 53 97lel gt wheke]l #E mRAlEE T GOV, STI
% (27 993 H0) F5 ) ’
AE 719k F 713 dlolH olE FH7 Wk g4
D X glo|HAIH S Pl gz Eg 7}7F dlo]E] o]=
5 2ol Al _Q}T o?%} Jo1E] ©] 5 STL TAD
d BEE2S B3 AT 8 713 171z dolE oF
AE 3 ( FA9LI(TC) %)
dolEol 93 A= 713 A1 A
lHlAHO?ﬂ 14 173 ‘ CFE. DAF.
3 7149l doly go] AN HAAd = I & -
A ((AAYLI(TC) %)
dolg 2 glolE olE =AHd #3 =
| o] ¥ lH_lo _ol e SDD, STIL
4 |:odely #eEd dE SH Uy AxE vkdE (B TAD
AN 3] (CSSP)FE )
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- 2RAES L) Rad F8 A=

s (EBI2) W4 25 Z2UE S&st MM EEEDA, @ 40|
B =& 2 XE BOA, ® OECD HIDOLKAX 22 X&, @
DACIKE E3! (https://goingdigital.oecd.org) I+ 1t AIA =
H&A (https://oecd.ai)0ll Bt¥ = 0l== Soll “=2t2 ol

BH HBdEA EoF 2z

o (‘228 Z ~"23Ex 0l4) E Sl Ot=Rel

th3 RE 1: Holg HFAHZF G

access, sharing and control)

o

A (Data stewardship,

=M ol Z

- B AEE S 22 IM 2N LS s SR HO|
B 2R AR JIFSD CHUME S

- 22 HEY A7 {OoleH &E24 HFIDE JNE: Recommendation of the
Council concerning Access to Research Data from Public Fund
(‘213 12 OECD OlAtS| THEH)

< A D HES TR mE A 2 WEkE kg st
AT dolgel Welel HAd oy &AxEg dags =
HF o EFstaL oy AdlelH e w3 Aol o

FATES B
< FI> ATl Fh FaA: =Eu 9 9EAldx 19

glo] Fdatdion '20.14~1149 FF 7 5HA Ry B
ATE=TJES W, 1 F 3/4 o]0 LEZIMANAYS —» o
d =2y 19 ApdelHEe W 7

g 7143

N
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a9 11 Z=U19 A7E3E3 G, Av) do]E e LA B

* Z#: OECD STI Outlook 2021 (‘21.1€¥ )

C (R W) A AHNE Amss doly A JE, A
EEI A4 AR 3EERA L AAE AL ger Ax, A
e e wo AFEOlE BB AT ATA WYY
AFEA. W-gAE o] At 4T P AQME NG 1Y,
A ASAEE A A AH AR K4, A ATdolH P2
Pe A% A WY B 5

- ol 82 ¥ 5% Z&(EASD) #1o 0t E: Recommendation of

the Council on Enhancing Access to and Sharing of Data

to]8 A Z(access): HolEH O A4 o] &5 Sl A& 7F
e 7= AFA HEA 713 83 wel dHolHE 8
StAY zrole = 9.

to]g] F(sharing): - W& AlE 7|AEY AHES ¢35t b

olf He A¥
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« B2 oy Zofst qrAIFA A HolE HIerHE AT du
® dolE Awds widw} 7]E OECD dagt 59 434 A

&3 OECDY yx g4 A4 22 ¥93](CDEP), #37]&4 A
HD3(CSTP), FFAHIA=YI](PGC) 5 7l $1¥3] +=4
ol A ‘1749 JSGUoint Steering Group) T4, A '20.4€ 1
vl
o]

R U

ZF, 20.10 € 22 %ot mi#E, A '21.29 ols|TAA FY
OECDY E} 9993 3=, A CDEP, CSTP, PGC #¢1& o
o|ALE] A& oAlA

O

C AT TA: 3 PO T
« AAL oy AEAl Aue g AE: A olsl@ARel o
A ook AFAH Fol 1, A AFH WAR H P

]

4

4 AE EF, A A1 79 92 wEsn B 3y

A4 %1
L A3 A Akl EEAolR AP Ut dloly Hedfe
%

AE ER A AE 7]

VAN P o EU I ], 1}

AR R, AdlolH 7HA] FIlolA EE ol B#AAE
of A ow HoHE HQ UA AT F d=F se o
& st 24

4 EE2: AF 7|9 713t "ol o]F =F (Cross-border

data flows with trust)
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Plurilateral arrangements Trade agreements and partnerships

Non-binding arrangements (eg, OECD Privacy Guldelines, - Non-binding data flow provisions (eg, Korea-Peru FTA,
ASEAN PDP) Central America = Mexico FTA)

- Binding arrangements (eg, CoE Convention 108+, APEC - Binding data flow provisians {eg, CRTPF, USMCA)
CBPR) - Open for future negotiation (eg, EU-Japan EPA, EU-Mexico
Modernised Global Agreement]

Unilateral mechanisms Standards and technology-driven initiatives

- Open safeguards (eg, accountabllity principle, contracts, - Standards (eg, SO/IEC27701:2019 )
private adequacy) - Privacy-enhancing technologies (eg, cryptography,
- Pre-authorised safeguards (eg. public adequacy, sandhoxes)
standard contracts, binding corporate rules)

a9 13 774 %E ol olF ¥ A 7+

P ATl s b BT o AL ol T 271
e BE 7, A B A E7F (o FARA MDA AR
xAsh @7 F747 ClolE o5 g ;L.ﬁw A FEED AT B

d: FARAEe A e FxE F7h

- AR MRNE B ANl AR e w9 93 Ak «(H)
High-level Recommendation on Government Access to Personal
Data Held by the Private Sector

« 117 OECD tXdZ #7223 (CDEP)7} “OECD 3 &fo]HA] 7}
ol=gkel” & AMHEZ Ay, FAHIF AFEE dolE TFol Holrt
Hof A oF st 7P AFE AT = ‘Al 7]uksl FRol W

A

ARG AR BE S AZSL Y 4 AR F3

x2020.7¢ 4 A AHEAR7F A

A e AAee 52 Ao 534S
F A As Zelo]W Al A E(Privacy Shield)E F-as3tst AL A7z
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FRAAYN B FEAE: A S 9F 2o vhE S 9ld 237 L=
AE7E2 A" 2F 24 (21.29), A =9 vid (21.49), A G7
gxd 7]e Ay Aol A3 (‘21.49), A old BAA Feo L
T4 (21.69), A OECD "AYZAA L3 (CDEP) 59l (‘21.7
4~8 4F), A 20219 10¥€ ZAE3JMCM) oA Ags Zx=

A9 9% me g ANIAR RS WP P Ikt ¢, A
Ao W7F B AR E Hed gk kA gH, ARFF
A= HEo 7I9E A AFE 7]6ke] HolH o]F FHX Fo FHo|
M =7bEe BERes FE

AAN7HA EEH A GA L ATHA By

FadH A
3

AR S ANAARAY AT, AT ,
TA Sow 74
Legal basis
Redress legit_irnate
alm
Owversight Approvals
Transparency Limitations

1 14 AAAR R XS 9]t
OECD F8 97
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CERN Site Report,
https://indico.cern.ch/event/995485/contributions/
4256456/attachments/2207924/3736138/CERN%20Site%20Report
%20-%20HEPiX %20Spring %202021.pdf

RAL Site Report,
https://indico.cern.ch/event/995485/contributions/
4263427/attachments/2207923/3736135/2021-03%20-
%20HEPiX%20Spring%202021%20-%20RAL%20Site % 20Report.pdf
KEK Site Report,
https://indico.cern.ch/event/995485/contributions/
4259752/attachments/2207802/3741713/hepix—spring—2021-kek-si
te-report—iwal—-with—script-rev6.pdf

The Economic and Fiscal Impacts of Fermilab on Illinois, Dec. 6,
2019

Annual Report 2018, KEK, March, 2019

SuperKEKB MR Status and Plans, Belle II Physics Week, Oct. 28,
2019

Grid_Ka KIT Site Report,  https://indico.cern.ch/event/637013/
contributions/2739322/attachments/1541598/2417809/kit-site-repo
rt—hepix—-kek-20171017.pdf

Fermi Lab Site report, https://indico.cern.ch/event/765497/
contributions/3366608/attachments/1819221/2974778/
Jayatilaka-FNAL-HEPiX.pdf

CERN Annual Report 2018

CERNAnnuak Report 2019

Big Data Regional Innovation Hubs (BD Hubs),
https://beta.nsf.gov/funding/opportunities/big-data-regional-innovat
ion-hubs—bd-hubs

Bi Data Regional Innovation Hubs and Spokes Workshop,
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https://www.nsf.gov/cise/bdspokes/index.jsp

- Midwest BigData HUB, https://midwestbigdatahub.org/

- Northeast BigData, https://nebigdatahub.org/

- South Big Data Innovation Hub, https://southbigdatahub.org/

- West Big Data Innovation Hub, https://westbigdatahub.org/

- Entering a new phase in the Nig Data Innovation Ecosystem,
MidWest Big data Hub, Oct. 29, 2019

- Open Storage Network, Midwest Big Data Hub All Hands
Meeting, Oct. 20-30, 2019

- The Data eXaCell — DXC, Pittsburgh Supercomputing Center,
May. 17, 2016

- Data eXaCell, Pittsburgh Supercomputing Center, NSF Award
ACI-1261721

— Northeast Storage Exchange, Annual Report to the National
Science Foundation, 2020

- Big Data Regional Innovation Hubs (BD Hubs), NSF 18-598

- Directorate for computer and Information and engineering (CISE)

- Buliding the Open Storage Network, Alex Szalay, The Johns
Hopkins University

- The Open Storage Network: Distributed Storage
Cyberinfrastructure for Data-Driven Science,
https://www.openstoragenetwork.org/

- OSN UserGuid

- Ceph at RAL, HEPiXSpring Workshop 2021, STFC UK Research
and Innovation, 15-19 March 2021

- OECD Going Digital 3 @7, & OECD w3, &F3] At

- HPCwire, https://www.hpcwire.com/

- InsideHPC, https://insidehpc.com/

- B3| AR EAY MRS https!//www.msit.go.kr/index.do
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aCT ARC(Advanced Resource Connector) Control Tower
ActiveMQ open source ActiveMQ, o}z 9 Z A2 HAA
ADMIRE %dia%aig) multi-tier intelligent data manager for Exascale (EU
AFS Andrew File System
AOD Analysis Object Data
A-MQ Red Hat A-MQ, 38 "WAIA E8F, AAT $FAA 2
loT4d +¢
ARC-CE fArgX??ggg Resource Connector—-Compute Element, Grid
CAST The CERN Axion Solar Telescope
CASTOR ;frflls tggg\f&éd\;\?g%d STORage manager. 5% ~E2]#|(.e. HDD
CASTOR HSM | HSM (Hierarchical Storage management(ie: disk, tape))
CBPF Centro Brasileiro de Pesquisas Fisicas , The Brazilian Center
for Research in Physics
CDS CERN Document Server
Ceph free-software storage platform. object storage for end-user

applications, block storage for virtual machines.

Ceph Nautilus

C}egh WA 14.2.89] o]&, Nautilus & JF2N &= £S5 21
[e)

AT

provides a cloud synchronisation service for all CERN users
between personal devices (laptops, smartphone, tablets) and a

CERNBox centrally- managed data storage. CERNBox is built on top of
the ownCloud S/W.

CI/CD GitLab CD/CI #=
Configuration Management Data Base. IT AH]Z o] dQazgh

CMDB Axy, A, A T4, BEERA, oA S8 g dolE
Z] A A

colledtd "System and applications metrics collector'. collectd gathers
statistics about the system

CRIC Computing Resource Information Catalogue
Consolidated Tape Association , oversees the dissemination of

CTA real-time trade and quote information in New York Stock
Exchange
CernVM File System (CernVM-FS) is a network file system

CVMEFS based on HTTP and optimized to deliver experiment software
in a fast, scalable, and reliable way

DAQ Data AcQuisition

DCIM OpenDCIM: a free, web based Data Center Infrastructure
Management application

DDN Data Direct Network, &3] KIT GridKa, 7| %3

DDP Dynamic Disk Pool, NetAppAl 2E# A A28 AU 7%
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DESY

the Deutsches Elektronen-Synchrotron

DIMM Dual In Line Memory Module

Documentation | CERN Authoring

DOMA Data Organization, Management and Acces

Dovecot Dovecot is an IMAP server for Linux/UNIX-like systems,
written with security primarily in mind

Doodle the simplest way to schedule meetings to clients, colleagues,
or friends. Find the best time for one-to-ones and team

DRAM Dynamic random access memory

DRYAD Dryad is a leader in data curation and data publishing.

DTO Data Transfer Orchestrator

DUNE Deep Under ground Neutrino Experiment, Detector for neutrino,
hosted by FNAL

DWPD Drive Writes Per Day, FX 2 =g}o]2 TBW AldS A3}
B3 7)17F (SSD Y+A)

Echo Erasure-Coded High-throughput Object store, 9= RAL¥}
STFC site o %3+ a large Ceph cluster

EDR IBolA Extended Data Rate ©]'l 64H|ES 66HE= HUl= H3&
W3S el $£5= 4 x EDR (25 Gbps )= 100Gbps ¢

E-FAX E-Fax Service allows CERN users to send and receive faxes as
emails (7} Z ), TONEo|AE A Yo] &=

E-PLMN Equivalent Public Land Mobile Network
energie ouest suisse (runs some powerlines). EOS is a
disk-based,low—- latency storage service. Having a
highly—-scalable hierarchical name- space, and with data

EOS accesspossible by the XROOT protocol, it was initially used for
physics data storage. Today, EOS provides storage for both
physics and user usecases. Instances of EOS include EOS
USER, EOS PUBLIC, EOS ATLAS, EOSCMS.

EOS Earth Observation System
41 71uke] A A ozl HTTP 4 Qe ¥ o] 29} 2 7]nfo] A

Elasticsearch | AHf2% JSON w49} 7 E4F HEHAE Qg diE A4
Az & AF

ETF Experiment Test Franework

FDR INfiniBand oA A}&3l= %= &9 24 Fourteeen Data Rate®
14GbpsE L }EFY

FreelPA Redhat oA AYdl= F85 & 22 D Ty Al =H

FTS File Transfer Service

EOS FUSE FUSE client allows to access EOS as a mounted file system.

GDB (WLCG) Grid Deployment Board

GHI Global Horizontal Irradiance

GitLab CD/CI

The GitLab built—-in Continuous Integration, Continuous
Deployment, and Continuous Delivery toolset to build, test, and
deploy -

GPFS

General Parallel File System. IBM A} 34% &6 v23a 3
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e

HAPROXY® 7]E9] st=do] =9 E diAsE RES o
HAProxy 2EMAMRE HESS 29X oA ATshe L4, L7 7% B
;LHHFAH 75 AF
Harbor Enterprise Container Registry

Helm Charts

Helm Charts help you define, install, and upgrade even the
most complex Kubernetes application

HPSS IBM high-performance storage saver

HSE Health & Safety and Environmental Protection

HSM Hierarchical Storage management

IAM Identity and Access Management

Indico powerful event (meetings, conferences, lectures) management
system developed at CERN

IB InfiniBand , #3 Algd W AE o] &3l E41 Hh

ICEPP the International Center for Elementary Particle Physics

IDM Identity Management

IPMI Intelligent Platform Management Interface, Zw8t¥ ®WA] A 7]5ke]
st=slof el elE ol s

[RONIC Ironic is an open source project that fully manages bare metal
infrastructure, Bare Metal as a Service

iIRODS The Integrated Rule-Oriented Data System

ITIL IT Infrastructure Library. IT Au)z~ FAEld didk ZEde=a
FHE B sle BB 4%

IMAP Internet Messaging Access Protocol

InveniolLS Invenio App ILS. Integrated Library System based on Invenio
Invenio UlofE YXE XA EZHELT 2F A2 LT EQ 0]

Invenio zZQl Y. 73 HEAEY 9 AT doly #E]l Al~wle A
HAE A e 57 AT

1OPS Input/Output Operations Per Second, HDD, SSD, SAN e
ARE A gAE MAvtEE 0 AgHE 3% 54 v

JBOD Just a Bunch Of Disks
AR B o wE S o ZEetA o 4A U E(Build), HAE,

Jenkins Jl.ﬂl' Wl ¥ (deployment) =7 & A HFAE 54T & = U
A&
an open source identity and access management solution, A%

Keycloak %91 New SSO AJH]2s. authentication server. REST API %
clients 174 A<

KLI Key Performance Indicator

Kopano CERN Mail Server, Malt—Mail

KRB5 Kerberos V

L CERN Legacy Tool, Lemon Web Monitoring, CERN Cluster

emon Nk ;

monitoring Project

LFC LCG File Catalog

LHC Large Hadron Collider
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LSDF Large Scale Data Facility (549 Gridka oA AFg)
LSF Load Sharing Facility
Linear Tape Open. LTO #AAAY 7]&9 ¥+ & JEHE
LTO Ultriumo] 2} 0] # gAE  8A4Y] LTO Ultrium2 2018
ZA. 5Y 2719 FIEFA 9 12 TB E3#
LXPLUS Linux Public Login User Service
Microsoft Alternatives project, _ 201 SWUHE S/W gfo]dlx~ H]&
MAIt A7 9] ZREAE Microsoft, & S/ o 4] open-source
solutions® 3 A
Markdown Markdown(file.md)-based documentation
Mattermost CERN®] Online Chat Service
g/i(}:l/esdiling Multi Core/Single Core Scheduling
MDS ceph Meta Data Servers
MLC Multi level Cell in SSD
#4& &3 D/B AEE ¥y B T4 AW,  SaaS EHEF FIES
multitenency | 9|3 G4 7% FA s MHMH“ Juromat 4y
AFEVM) 7142 0§38k /W &
The Unified Monitoring Archltecture for Monitoring the CERN
MONIT Data Centers and the WLCG Infrastructure. A free,
open—source process supervision tool.
MRML multi-resource modelling lang
Naemon Open Source System and Network monitoring Application
a collaborative enterprise meeting scheduling tool(2019. 12 7]&
Newdle N =), based on the Open Source application with the same
name
NOTED Network—Optimized Transfer of Experimental Data, Project ©]&
NSD Network Shared Disk. IBM A}¢] GPFS 44 84
NUC Next Unit of Computing ( <1€A}9] small form factor PC with a
tiny footprint(ZF& ¥7h))
NVMe Non-Volatile Memory express
NXCALS Next Accelerator Logging Service
On-Demand Data Center, Adapribe Computmg ALel AFIE
ODDC HEE S8 AU ~E Yste] 54 WA £53H7] &+
S35 S bs @ Sehen Axd pel S9ES Uehy
OKD opensource version of Red Hat OpenShift. Kubernetes® Origin

Community Distribution”& ¢} ]

Open-Xchange

the open source stack initiative, with the ... and secure email
service offered by MIT scientists and CERN

OpenDistro Elasticsearch®} Kibana®] 483} w& A28 open WA
Open JDK Open Java Development Kit

ORCID The Open Researcher & Contributor ID

OSDs object storage demons 3+ Ceph2] Object Storage Device
PCC Prévessin Computer Center, CERN Tier O AlH
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Peripheral Component Interconnect express, Q1&lo] Fx 2

Pele IR RS
SlEf x| ALl A 9 v ulolEld s F=PFE W, HA, B4,

Pentaho agla AZEikA] dde] BAS BE AEete d2w dldoly
&M

PGID specific placement group 1D

PPE personal protective equipment

PPD Particle Physics Department in RAL

RADOS Reliabl, Autonomic, Distributed Object Store comprised of
self-healing, self managing, intelligent storage nodes

RAID Redundant Array of Independent Disks #< Redundant Array of
Inexpensive Disks, H ¥ 59 tjx4

RAL Rutherford Appleton Laboratory, <=

RAO Recommended Access Order

RBD RADOS Block Device

RDM Research Data Management

REANA Reusable Analyses (W& 0.5) reusable and reproducible research
data analysis platform., Jupyter =E%& A}-&
Redfish &2 A8, 2EHA], YEYH 9 2 Hx = Q=g

redfish #E =3 RESTful QEFH ol 2E AFss A 5 T2EFS
AFse A Akt

RedCLARA = 7ES 7S LHCONE

RHEL Red Hat Enterprise Linux

ROR ROR(the Research Organization Registry)

Rucio the next—generation Data Management system in ATLAS

SAS Serial Attached SCSI,

SATA Serial Advanced Technology Attachment

S3 Simple Storage Service

SCD Scientific Computing Department

SCM Storage Class Memory

SED Self-Encrypting Drive

ServiceNow Now Platform service for processing business services

SFA Storage Fusion Architecture, KIT GridKa &3

SIM Subscriber Identification Module

SLA Service Level Agreement, AJH| 2~ A &A1 7} o] &2l A k&3
Au) 2 7184 2 Ao gk A

SLAC Stanford Linear Accelerator Center

SLC Single Level Cell in SSD

SLO Service Level Objective, A H]| 2~ AFA7F BE3dl7] dates 23
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SLI

Service Level Indicator

SLURM Simple Linux Utility for Resource Management)

SENSE SDN for end-to-end Networked Sience at the Exascale

SSD Solid State Drive

STFC the Science and Technology Facilities Council

StoRM Storage Resource Manager

Spark Apache Spark—- A big data processing framework for ETL,

p analytics, machine learning, streaming

SRM Storage Resource Management ( CERN oA 20083 tho] Al& )
The basic definition of a stratum-1 time server is that it be

stratum-1 directly linked (not over a network path) to a reliable source
of UTC time such as GPS, WWV
Service for Web based Anly51s oA distd deolH

SWAN B o)gh oEo =

TBW Total Byte ertten SSDoﬂ SF7 Al Ao 7128 4 Y=
Z deoly ¥

TCO Total Cost of Ownership

i\r/[}g)ﬁ?t(orimg Webinterface for Naemon, Icinga, Shinken and Nagios

TLC Triple Level Cell in SSD

TONE Telephony Open-source Network Evolution (Fixed Line Phone
Service, Mobile Phone  Service, Skype for Business

TPC A Time Projection Chamber, o: Linear Collider TPC %

TPU g4 2] &2 (Tensor Processing Unit, TPU)= F+2oA 20164
5Uol WES volel ¥4 3 Hed g st

tungsten multicloud, multistack sdn open-source, cloud-grade networking

fabric and security

UKRI UK Research and Innovation
EZ, HEHs, Q15 [ ¢est 7]9f 2 v gHu 9sk

vault glolBHE UL CLI, HTTP APIZ &g ] ohasl7l A4slal Aol e
F S AFE SE

VO Virtual Organization

VOMS Virtual Organization Membership Service

VRF Virtual Routing and Forwarding

. 71E 2 EH9E FAHAgA o Aolds /a2 wjxs}r] 9 gk

Weblogic 7}%—; Q@Eoﬂa—xqsl—s} swl Lﬂoﬁ ];]g\q%a ;qu' I2Est71 5]

WIPO World Intellectual Property Organization

Zenodo a general-purpose open—access repository developed under the

European OpenAIRE program and operated by CERN

zero—touch

windows 10 migration
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¥ 14  SingleStoreAl =3

SingleStore Al 7FH3 ZFE19= HolH 32 93 AWS
Glue An|= A&

(SingleStore Adds AWS Glue for Simpler Cloud Data
Integration)

AAL

Nl

= 4] insideHPC

20219 14 64

SEA o) el o] E] 3] 1L Al ]

https://insidehpc.com/2021/01/singlestore-adds—aws—glue—for
-simpler—cloud—data—integration/
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29 B4 F HA ojEgAlAS g HolE
SingleStore A= SE9-= Ho] 1 e 4
3= AWS Glued] 718 Au|AZE 71 71% A

o L, dloly A voe] E oHlely er"ﬂx}l:— ol 5 &3
AWS(Amazon Web Serv1ces)°ﬂ 9lE= SingleStore AH|AZE
o g4 5 &8 & 9.

o« AWS Gluex 7|}, dlolg] X471 9 dlo]g 3shairz}
Holel s gA =, A, 43 273 2 228 F e
A 2] 2~ (serverless) HloE] FH] An]~9].

« AWS Glude®l A Al&3t= ETL(G=, W % 2E)
s &ds] #delEa g4 Apache Spark 372
SingleStore®] #4F SQL “dAle} 2 14o]

o 0] 7]%5& AFgEH thE 3k oA Single Store AF¢] Spark
Connector®} 53 Aoz AWSH A BE 35S 53 ¢
wEA A4 5 A

+ SingleStore AlollA A F3t= AWS 53 HH| A8 1L

714 6‘]— Eﬁ]—o]oi/ﬂ 3z
2E XMV} THSE

» SingleStoreA}oll A A& 3l+= Apache Spark &2 AWS Glue
Lo A AN~ = JdE PZE AWS Glue Custom ETL

Al
Connectors 7]5& 53 A& 4 .

+ AWS Glue Custom ETL Connectors® &g oJgg 7]l
SingleStoret AWSoA ZHEH AWS Glue Custom ETL
Connectors 7159 A9 #Fosles JA48 7194,
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15 oAy AA &%

=<

A%

tlolEl AEZE 93 HA HPC 2 v ulolg] AA A

(Modern HPC and Big Data Design Strategies for Data
Centers)

AAL

2021 14 12¢

= 4] insideHPC

FH5 o) & o] B 3] H Al ]

https://insidehpc.com/2021/01/modern—hpc-and-big-data—desig
n-strategies—for-data—centers—part—-3/

fo
7

s A B SR doly A= e
dolHE Adsofst= 45-7F Bold., 53 1%
AFGMHPC), A&AS(AD 2e]ar J23(DL) okl A &%
diolg o] &9 A&7k widsh.

uhebA] Holy AHE HPC Al&F 5 A B o] x4
AP s = &g doly Ay 9 AAo] 7hegk et
o7IEAE o2 3 AZE dHolHAH o789 = F 7HA
E54& 2= ol [0-heavy 3792 ®doly A 2l/A %<

A HA 9] [O-heavy AFE S A= & Z=13o] Holy
A 3 Holl t2=ToA tlolHE 7HAE w7bA]
gi7]soF 2= 107} vildE 4 &

[0 ¥RlY W& &4 H“ﬂ Z9] U= o] SATA 2EgA
fulo] 21t E4 ] &=& I0PS (Input/Output Operations Per
Second) 455 Al o}L NVMeE Z&3t= 24, A& &
PCle 3.0x4 ¢} PCle 4.0 x 162 444} &3 7= &= 1649
T4 €%5 el AT F de d9% 4 7 =
el +.

FoAARL ¥ ol A 2 A #AYE 7] dHolH A
NEFA A AZEY AR HYT + P& AEE AAY
23hgk oy MEE 4, AAF R F5 2 AFste A4Y9S
E3E A o ® HiHoly Ay 242 45 24, AREAE
qF A = 7IE a9 dolE 24 WS AE-EhY]
dolHelA 7Hx& F=3 tha dolHE A73Eh

uteA Hdoly A A e 2EAE ZE
Alzglo]l g3t diFe] dHolHE LR 18a H&%
Astes AAE A~'S dEets 3lo] 83
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AR

HeldS A% vlelHAHE HPC 5 A1 9
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¥ 16 AN Aol E(Seagate)A} E3F

],

s

ol

R AIE, AAA 717 w2 Al 73 AFE S AA
[4D] Aol 5.

A &
(Seagate Joins I4DI Driving Design of World’s Fastest Al
Supercomputer)

=4 hpcwire

AAY | 202191€19Y 3
75 )-8 g o] 3] B AlH

Q1] https://www.hpcwire.com/off-the-wire/seagate—joins—-i4ddi—drivi
e ng-design—-of-worlds—fastest—ai—supercomputer/

o AIAIAQ "ol AP AT GAQl Seagate= FA14 <1
=29 7|& 299 sEY 42l 14DI (Innovations for Digital
Infrastructure)®] A W=z 73t

« 4Pl A& HPC #oke] s, 18 2 a&4 A& 437
8l g 7Id aHAFE EF4E 7dsta Open
Compute®} AR AFf-oF /M-S 9 HPC Aldell A5

o 4PI AN Fo] 713 W= doly AlF 2 733 5F5H
ZEs =Yk AIZERE A AA Al € HPC &5F4 A+
wokol FA el g tA Eeshs - AEA, UEYY, o
Az, Ag, RAZEQO], Aujx E FA4l Fofe] — 7Y E9]
o A F9 A9S HAD F AdeF Ak

« Seagatet™= HA14Ql = =golH, £E|E AHOE “glo|H,

ot ARl g BT quag ZwAgl doly S8 Sk )
7145 40 o]fe] HE S 14Dl Al¥gh.

« EUE A AA 793558 A9 30%5 AavlskAIRE <+ EU
HuAdo g EU AA] B 2AE2 AlA 832 5%
B33k olgst BEUXA R Q3 EU f1d3 = a8y =4
8L FIA7IAA FHEFE dolE AlEe & &S
2+ =8},

o [4DIo A AAstE= dolE AlE+= InoCloude} e vz A5
e A8 S92 oJUMEHE S ¢gk o HA 9es g
A, AP HozZ Y AHE/AI FARE BFoA o]Fo R
ALEEE7] wlEo] A2 14DI djo]E AlE 9 &Aool it
st=do] &850l dAl 40%1A 90% oo R Fdd F AS
2o 7 o A3}

Az g |« HelE AR AA A AAAAEel BHelE et Al 7]s=0]
AAHA SR E WA HPCZIRE Al 7 AHTEH Al ME FE4<1

A8 FAstr] AL,
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¥ 17 DataCore SoftwareAl &3

A &

AZTEYS Ao ~EFA AE3| A DataCore SoftwareAl7}
MA ~EH A HAE3] Al CaringoAtE €143
(DataCore Software Acquires Caringo)

AAL

hpcwire

e

2021114264
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4 |2

A o8 v o] B 3] AL}

https://www.hpcwire.com/off-the-wire/datacore-software—acquir
es—caringo/
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c AZEdO] Ao 2EA AE

EE

A2l DataCore SoftwareAl=

‘—é Caringo AHE AFE. o] S3d 3 3|Alo|A] HolHE

55, 9d 3 AR T EE P diste] g F a9
SLEZEGo] A9 i‘—EﬂX] EFAE AFstr] 9.

« CaringoAl B3 A ~Eg A Ao A=, EU%=
dole] S7F EAE sAst7] f18te] AZESo=Z ~EZ X9
AARE Adste A 78 AF<] Swarm FERufo] E
TR sto]lH2AY Holy ~EFA, A~ D FAS g
7S Al Fete Al dHelH FAAdS BAsta =90
FTEA oA By AIg

« CaringoAl ¢15== DataCoreAl7t F-atE ~Eg A 2 5E
gl o] e 7] shte] £F M o2 A Fs= ONE H| A AEe 1
7].5:5}? 7—]01 z AT E 4]01 ;(4_/] /\EE]X]J 7]_ ?:5— é o
A d s} 712«1 /‘}O‘i 2 st=do] TEHEAS At
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. IT 7]g§ &2 golE AMujxe GaA =9 24
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25 AHA FAANA IT 24 7|E9 Aulx 4 7,
M AR SV Hl2U A AHAE 2 AEHAQ] HolH F7hE
A ASHAE Ao H] & 7‘4@& R A of & o] & 9]35t
2EZA] AH| 29 Hlo]y AH|AE AT o, T1glal Wiy
&0l A E seamless SHOE AF3H= Aol L ¢
a3 39l

)

AE o
AR

« HPC #ofol 4] thgae] dlojele] Ao 87} Hofup
AAZ R SAastn IT 7|s5e 5% A%
NYES FEAel Bus QYW e

2

o]

il

_76_




¥ 18 ElbenchoAle] 2~Eg|A] WA vt 5

Elbencho: AIE & A= ~EZA WA 0=
(Elbencho: A New Storage Benchmark for Al

AN L

=4 hpcwire

202192434

A o) & 2 vl o] B 5 11 4l ]

AER 7]

https://www.hpcwire.com/off-the-wire/elbencho—a—new-storage
-benchmark-for-ai/
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 Elbencho= 2% 9Z A2 2B X #Xuld EZA,
L5 S LT8E 2H o] 2EYA A 2o GPUS EFHale
AN 2EYA] Al2v] S HA Ut 5 Jd=E 9.

« 7|8 E 2EYA Al2" HH7F F2 Ged giare B
2E@Y g9ES Juo g £XE Wk ol 3 A
HAYEo] & A e Az s Az P A

27 diEd.
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sttbs a9 2UE Ze JYyde] 8 ME 57 o 28y
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¥ 19 KIOXIAA} =3k

3T

KIOXIA®] A1 NVMe SSDE ~Eg A ZHE9I
Supermicro PCle 4.0 ABjoA A}g 7458

(Latest NVMe SSDs from KIOXIA Now Available on
Supermicro PCle 4.0 Server, Storage Platforms)

2 hpcwire

i

2021d24924¢

A o) &6 o] B 3 1Al e

https://www.hpcwire.com/off-the—wire/latest—-nvme—ssds—from-k
loxia—-now-available-on—-supermicro-pcie-4-0-server-storage-p
latforms/
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« 852 AWt ~EY A AEFH o] ~7} PCle 4.0 7|&=Z 9
Ago] ol KIOXIA A= CM6 % CD6 Algl==& PCle
4.0 719k NVM Express(NVMe)E A 9dsl= e Zefo]= &
Aol gdds Exg 28, doly AlE & EE=
2 Ho]|E =2} H(SSD)E Super Micro Computer, Inc.9]
PCle 4.0 7Rk ZAF 7] 534 S90S w3

o W3l Ultra, WIO, BigTwin, FatTwin, SuperBlade, 1U/2U
NVMe 5 EE Z#A] ojdo], GPU 7}& Al2~® 9 Super
Workstations E3$Hel= T3 QlE Zglo] =5 HnlEE
A z='s AlFsh dEzetol =g A%, 2895 7|9 do]E
Al op7|8 A, 18lal s A R AA Aol wizksh
o Z2 Aol A 5o AR eSS s dst] 9 El
NVMe SSDZ 7|94 E0] Zoletar 92,

« A= HA A5 PCle 4.00.2 dadgo]l=% NVMe 7|4t
2Eg Ao gk ALgAFe] 87t SUFe 7] Wi .

*« NVMe AW 2 2~EZA] AFTS 7]E SAS 9 SATA
AEAYERT A 75S A3

* 2EYA FUE Qo290 A YR A Ftolrte=
‘PCI-Exrpess 4.0'(e]3} PCle 4.0)& x4 #¢l(lane) 7|52 2
g ZFo] Hol 64GT/s(2% 7I7FER2=H)d @3 HolHE
1z°] Hd 7.88GB(7|7FtolE) AE3 4 & FEola 7]E
PCle 3.0X.t} 7 vy} w2 FFoloja] HAl 283 7t=9)
SSDg AHH o] A= Zpg kg,
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« PCle 4.0 7|9 74 & EAHL AAG gdZ3} dolg A%
%:=9ld] o] 5 2% sh=9l SSD QIE|# o] 2ol whEA|
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Spectra Logic AFe} OpenDrives Al
golg 2E8X] #e VeEs ¥ NEE

(Spectra Logic and OpenDrives Partner to Provide
End-to-End Data Storage, Management)
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(SCSI Trade Association Announces 2021 Board of Directors
as Storage Industry Transitions to 24G SAS Technology)
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(Fungible and LANL EMC3 Collaborate Explore Scalable
Storage for Complex Simulation Applications)
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(Spectra Logic Releases 2021 Data Storage Outlook Report)
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(VAST Data Announces Gemini Disaggregated Storage
Consumption Model)
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(Spanish Supercomputing Network’s First Call Grants 7.5
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(IBM Plans to Add ‘Container-Native’ Spectrum Fusion to Its
Storage Line)

AAL

A hpcwire

e

202144274

FA o) &6 o] B 3 1Al e

https://www.hpcwire.com/2021/04/27/ibm-plans-to—add-contai
ner-native—spectrum-fusion-to-its—storage-line/

fo
1L

« IBM2 Zgold Ulo]El B 7]uk A 2L SDS(&ZES o] A<
2~E#A]) £F49 IBM Spectrum Fusiong 2021 3F4t7]o]
=41 AE Sl

« IBM Spectrum Fusion? # WA &A] &= Aoy
dlolEl B sto]3 A2 QIFZEHHCD Al &~8lolar, o]

AFHE, 2EYA E HEQYS dd EFH0E 53 A9

IBM2 Red Hat OpenShiftZ %3l 7oAl 7} w43}
A" oy #4S AYsta FEke-=, olx 2 Aoy dolH
AEE 93 AZEgo] Ao ~EAE AFE
« 2022 %o SDS A& HHO R ZEHAHE Spectrum Fusion
IBMe] dut i sl AJ A 8l oHolE D AL ESe]o
e Aoy MAs F3ste dAH oz doly HA 4
)

-
T

QA =5 45
» Spectrum Fusion £F4& AFEsHH 7] HolEo &Y
EARELRE BEletal u o] o ZY Aol AREE
AAPR o2 o5 o T35 dolHE AdET a7t glo A,
meka #E] 7)se] AR A F AF AasE.
oy HEARE S dtute AT zA VNP EH S H(GDPR:
General Data Protection Regulation) %& 73d &
Rom, FA o FARLo] EAT W K= HQF :=F0]
AE F e

+ Spectrum Fusion #13%-& IBM Cloud Satellite®} 535 o]
71gde] @ T Foz oA, "ol AE i ¥iEg
ZEHsoA = AH =g e BT F URS
A LE

HPC 2~EZX] FddA 7|Ee] 584 &% 2 oy /O &%
g T4 3ol A olAli= hybrid cloud compute
environmentE 93t 7Hds @ ZHolE 7]RF Software
Defined Storage 7| &7 % Z9AH 9SS o4 + dL.

_87_




¥ 29 Ohio Supercomputer Center?] ~E# X 3453k

A &

Ohio Supercomputer Centery= 20204 % A-H 31X ¢4 COVID
-8, Pitzer A28, Hloly ~EZX| g djste] i

(Ohio Supercomputer Center 2020 Research Report Discusses
COVID Response, Pitzer, Data Storage Expansions)

AAL

=3 hpcwire

20215434

G 7h5 A o2 6 o] ¥ &) B Al E)

https://www.hpcwire.com/off-the-wire/ohio—-supercomputer—ce
nter-2020-research-report—discusses—covid-response-pitzer—
data—storage—expansions/

ko
7

« AT H IAE OSC (Ohio Supercomputer center)E AM-g3F+=
AFPEo] AT 1glal SFHAH A AEE o] &3 A

353 COVID-199 th3lk 0SCe t-8 AFEo U3k &5

IS a3 AEY Al 9 An 2o g FAE

=

=

!

o100

2ol 4307 @] A E9 Pitzer S8 2H Al A~

.6 FERLO] E 9] HlolE AERA] F7F E9), Tgla
Ruby S&2=H ~;289] A 555 233t 5.

« OSCollA 39 Aq= FAGg A A w8}, El gt
AT A Fd Fstel ol27]|7kA] FH g o
d5S Tt IS

« AFHIAANA 2l o]okr|E2 OSCE &8s A %
LER Ol AREZ52 A AA 8 3= AFE 4l
Tr*}o}ﬂ] A 7He] 33 ZEofoll A peer-review B2 9]

]oﬂ 1,9907]1 ]/\1- o] Q.Q—; 010.

o 93fo]Q FoAA A2 AAY Y 93-S st 25tole
7o AFE AHE w7 Y9y ?5“3 ANA FE AolFa ARE
ATk A 718 E 7HsEkAl §

o Blo] @ Alo] A oA Hk A A 1 ol|277k#] OSCel 7= 3k
AT AFHEHLE Q3o FTE HHAI7]= 9 vlg- Fa3%

- g3l 0SCel 1@ AHow 0SCe 4
COVID-19 $17] 7= A7 A7E A

rﬂ E
i
=2
iyl
AN
>,

& 9% Al2d gl A= HPC 2EeA] g3o] v
8_ [e)

S R 9es & 5 e

_88_




¥ 30 2 38A 7y AAME Y Exascale System® ~EgA 72 4i

>

a2 9 38% 73 AAME S Frontier Exascale A AE&

FAAFEE A% 2R Y UE

(OLCF Announces Storage Specifications for Frontier
Exascale System)

=4 hpcwire

2021d5420¢

FA Y& vl o] 6] 5 Al ]

https://www.hpcwire.com/off-the—wire/olcf-announces—-storage
—-specifications—for—frontier—exascale—-system/

o
12

- AFY AP £t 29 A 271 100 3 =8 1099
1099w 3o @& Ao od=i= OLCF (Oak Ridge
Leadership Computing Facility)®] Exascale ZAFH o AAF
58L& Cray Frontier7} 2022358 Al&Aoll Al AMu| A5
Murer oA 9l Exascale AEE 9 1/0 }\]/\E—ﬂo NES- %
2EYA A JJr oF A Y A|xHolFAE F IR F&
:rL/H aAsg -TLHE] ﬂioli}.ﬂ Ea‘— =0} z}xﬂ Jrol
AN2ELE QFE A Lustre@r 10%! mlo]E JFRe] ZFS
(Zettabyte file system)7|&S A3 2828 AANA 7}
A3 7 wE oY 3 POSIX vl 2=do] 2~ 3 Al 2~E¢.
o] A|l~dle gt T4 Ao HE-14He 3 A 28"S
P4 = 1 B B i B | R s )| ’\]*‘%’%‘ Orion =3gke] ~A U}
St= Y2F/NVMe tolB = 7|&3 A&3te] 7|s4 SAE
Hojd s, 78 542 o538 25
- ZYA] 7IdE 1A 2EA] ASS 5400709
NVMe(®] 3124 wme] o] axgs) % i]i 2009+ o]/9
A ¢17] IOPS¢F 10 TBpsel Hdl ¢17]-227] £E=2 11.5
A Efnlo] E(PB)] &% A5

- StE f2aa 7Hk &% AF AT HAd ¢ $% 5.5
TBpsell 679 PBe] &2 o 227] £& 46 TBpsoﬂ 2007t
ol o] Ay ¢}7] IOPSE Al&3dh= 47,70071¢] 218 Z}7]
715 FAZ FAE. ZPA] 7k HﬂE‘rtlo]Ei ASE T8
480 NVMe tjule]~= 10 PBe &35 F7} 11]%"%

- Alz=g ] 2E8A] A2 PCle Gend A5 &3 <
AFY wso 27 2EeA e 2E Agse] 23
TBps o449 1) 917] %5, 35 TBps o4 v} 27]
S5, 29 1509 7 ool WY 97] 4% FYI0PS)L

A 5%k,

=
r

T e
~
o

© A=A AFEAAM AE vl Ew o] HPC 2E#A] 30
A&zl AH| 2 B0 EEEelSS oF 9]

=
T

oo

_89_




¥ 31 2©BEY 22dot6Ale] F3F

Z~EFE Q] 22dot6oll A SlE] Zglo] = Al Ao YA =213
2~Eg A o}7|HlX (TASS)= Z’\]ﬂ
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(University of Minnesota Supercomputing Institute Adds 10
Petabytes of Panasas Storage)
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(Qumulo, HPE Greenlake Cloud Services to Provide
Pay-As-You—-Go File Platform for Unstructured Data)
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(Julich Upgrades JURECA Supercomputer for Large Data
Volumes)
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(DDN Selected by Bytesnet to Provide ‘Pay—Per-Use’
Storage for Data-Intensive Organizations)
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(Pengchen Lab’s MadFS and Intel's DAOS Shine in Latest
10500)
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(Unwrapping the storage environment at the University of
Pisa)
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(EU Project ADMIRE Launched to Develop Intelligent
Adaptive Storage Systems)
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(Supermicro Debuts New Storage Systems with 3rd Gen Intel
Xeon Processors)
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ol A7) OSC-ISE ~utE Aleka} 9 5 A|¢) *EFJ A €]

X3S &83le] FF Aol Wz A delHE FHF o

st WA 2 WASES A%, o
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¥ 42 I Pawsey HAFH MY 5

Pawsey 7378 AEE 130 PB 729 v5 AST%9
HPC ~EgA A=xaE 15 F9.
(Pawsey Supercomputing Centre to Deploy 130PB of
Multi-Tier Storage)

2021184916¥ =4 HPCwire
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https://www.hpcwire.com/off-the-wire/pawsey-supercomputing
—-centre-to-deploy—130pb-of-multi—-tier-storage/
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TR HPC o=z} % X2 AEQ UstoZ 130PB
(PetaByte: 10" Byte) 7129 AA Ha =9 tF A9
2EYAE 15T oA, Pawseys dlo]E 7F&A, dlolH
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T 7O g o] diks AAY ~EA ATES XstE v
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*Pawsey Supercomputing Center: 3.5 173
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Ad 589 23S 400Gb/s ooz xds o= 3o
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¥ 43 PanasasAl 3

PanasasAlE A Y &€ ~EE X ZWEQ PanFS9S &A%
(Panasas Delivers PanFS9, Its Next—Generation Portable
Storage Platform)
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*Panasas: HPC 745 93 U EY A 48 ~EgX Q=g
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##xPanFS: A8 2EIA S AL ¥E 3 A~
o (e &K

- PanFS Bd 9& 7]E9 ActiveStor Ultra ~2E# A ZE
g$Aste] A At vl& G glo] 7F st=9of
H| &3k 943 Het AT Linux #Ad Xt
ELinux (Security-Enhanced Linux)ol o3l 1<
dol & S A U3t
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st=9o] 71wk AES (Advanced Encryption Standard) 256H E
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Aot s AL 29 Aed HPC §3 3 AI/ML
Aaze= AHE 98 el = HPC 2Eg A g A2-¢
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HEHH ol =9 RE AMXE o] A gigh A 435 9
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¥ 44 v]= HPE A} Greenlake &3

HPE+ "= NSA¢}F 209 &2 7729 GreenLake AH]~38 HPC
Fehes T7E AL A5
(HPE Wins $2B GreenlLake HPC-as—-a-Service Deal with
NSA)
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#xxGreenLake: HPE Atoll A A
of ZE]Alo] A H dolHE 9

o (A 27

Lo,
N
2
ofo
iy
AL
o
(1

=

S AAN e g

k-5 Al aE A

e

- 20173 11¥ &A% *xxGreenlLake+ thoFal dFo) A
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= 4.5 oy v 40%% S7tstale
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¥ 45 Spectra LogicAl Ho]X= A # #Ax] F3F

Spectra LogicAl:= Ho|XZ ZlolB g &34 A|ELoRE
LTO-9 845 &xs
(Spectra Logic Announces LTO-9 Availability for its Family
of Tape Library Solutions)
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https://www.hpcwire.com/off-the-wire/spectra—logic—announce
s—lto—9-availability-for—-its—family-of-tape-library-solutions/
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=2 oy 2EZA HEel £2E AT E Ho| X
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¥ 46 Kioxia A} &3¢

Kioxia AF= PCle 4.0 7|RFe] ~EA] 5 SSD W EEE ZAI%
(Kioxia Introduces PCle 4.0 Storage Class Memory SSDs)
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https://www.hpcwire.com/off-the-wire/spectra—logic—announce
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« (71 8) *XL-Flash¢l #xKioxi AF¢] #AlA el =«xxBiCS FLASH
3D YA HEHE A 18] EQ SLC(Single Level Cell in
SSD)EA] dlolE] AlE % <lE o]z A& Ao &2 7]
Azt =& A%5S AE3. DRAM(Dynamic Random Access
Memory)¥} Z-2 3|24 vrng £FHL 7gEe 289
Hag A2 25 AFHAR vlgo] Fol] &FH. whbA
A=Y H]AW—H Z YA #HEZ 2 SCM(Storage Class
Memory)S AF&3te] B8 a8 EAZS 43

#*XL-Flash: ¥ Z=Ajnle] W= &

#+KIOXIA @ ¥F=A) w2y 7

#+xBiCS FLASH : 11271%¢] &
o (el 270
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o} 85 A 4 T2AAE 714538
(MemVerge Big Memory Technology Speeds Genomic
Analytic Processes for Penn State Huck Institutes of the Life
Sciences)
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¥ 48 Adaptive ComputingA} =3}

Adaptive ComputingAt= T3 dlo|HAE F+5%& A Y3t
ODDC 6.0 ¢ GA WA 4]

(Adaptive Computing Announces the GA Release of the

On-Demand Data Center 6.0 Cloud Enablement Platform)
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https://www.hpcwire.com/off-the-wire/adaptive—computing—ann
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*ODDC(On-Demand Data Center): Adaptive Computing A}<]
T AP A H 2~
#xAdaptive Computing : "=2] HPC Az 2 ] AE 3|}
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¥ 49  QuantumAl E3F

QuantumAh= A 22 FEjo] ~E A 2 ¥ ] A
sERA ANAE S8 AAFLS HEY

(Quantum Announces New Class of Storage and New Line of
Fully Managed Object Storage Services)
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50 ¥ FHFUIVAS Holx ~EA &3

FA(FUIVARE A% 713k diolE ~E2 A o|YMEIHS
255
(FUJI Launches Sustainable Data Storage Initiative)
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¥ 51 ExxactA} &3

ExxactAti= SoftlronAte} HEY #AS Wil Ceph 7w+
HmEdo] A9 sEEA £FH AT
(Exxact Partners with Softlron to Provide Ceph-Based

Software Defined Storage Solutions)
2021310€19¢ = HPCwire
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¥ 52 LightbitsA} =3F

Lightbits A7"A2 AEo] HA7|=Ql Azt TEAY F4
oA AZEY He NVMe ~EZ A AHS A3
(Lightbits Labs to Demonstrate Advantages of
Software-Defined NVMe#* Storage on Infrastructure
Processing Unit at Intel Innovations)
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