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* BEPCII/BESIII: ~1PB/%: > BESIII, dayabay, HXMT, CSNS

. /il S IA
HH TSR 5 > JUNO, LHAASO, AliCPT,
— DYB: HHTB/H GECAM, HEPS, ...
— JUNO, 2020%FizfT, 2PB/H: > eXTP, HERD, CEPC, ...

o FHHE&SE
— LHAASO, 2018 FJ4RENEL, HHT3TB/day
— 2021 J14R: 6PB/AFE

o RIS, BATB/F

« LHC: 50PB/%, f&%u%|E HENT3-5PB/F
— ATLAS, CMS, LHCb

e |HEPCCILA % Vi: ~20000CPU cores, ~15PB disk storage, ~8PB tape

TRPUREIE B T PBILAEL,  An{A] v 24U BER 2 B
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B ROt

o JREIATIMF RS

— Lustre, Ceph, Hadoop, ...

o LM ARS
— GPFS, ...

o B ERAIAIR I RSt
— CERN EOS
— dCache

o [H FIX R IPIAF1
— S3, CEPH, Azure, aliyun, ...
— RUCIO
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Lustre

o mEREIHATICM RS, WRRHESHL, SRBETEE RIS R GEE X
o FEEBPITFEALAIAT BT T2 BN

o [EHPrE e HHATIR: GSI 14PB S:v%?i T Sew“egoi; Semers (0555 Targas (0STe)
* = Hbﬁﬁ Fh H @, -’
— BESIII, dayabay, juno, cepc ware st wesa [absy fdse e R
— hpcfs, publicfs, sharefs, workfs, ... -

— >15PB
o T ] A
— JUEHE RS A T EXT2 A M
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— Z/™mountii, N3y (tban. g8 , EHE N
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CERN EOS

CERNTFR AR ICHE R, AR
£1200PBII L s
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MNumber of Files Number of Directories Total Space Free Space MGM # of open FDs LHC data taking
4,0 GB/s 10 GB/s
2969Bil 181 Mil 244PB 66.2PB 44775 >~ ows
2.0 GB/s 5GB/s
1.0GBE/s 3 GB/s
Current Writers Current Readers I0PS Read Throughput 0B/s i i 0B/s
35.2 -ln;un ) 11::0:0 ]?iuu 13;100 | ‘4;::: 15:00
27.0K 62.5K S Pl Mo 124 M A S Ot 7Vl
. . 188 K G B/s . ALICE Point2 Max: 0 B/s Avg: 0 B/s Current: 0 B/s
&) 2PB 12 PB 40 PB U2V 0P8 FOSDisk Space
% at CERN
2010 2012 2014 2016 2018
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EOS Ecosystem

EOS has become an ecosystem in high energy physics

AFS

Home directory

O )

EOS

CTA

N

Tape
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CERNBox
Cloud disk

Web analysis

ﬁ f Data federation
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o WGBSR Lustre | fed/bests |,
AT, SO RGE N | e . il
_ AR, A 4 W

o MRV ZRS: EOS Fuse 9?&]
RSO RGE X VS FUSE
AT R NFS
_ HpTREN *

o NWHZEEHE V. Xrootd
— TR RAPI, AR RGE X
_ R, AT SCM RS
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FEOS Y. &R 4t

o {EXROOTDZE: FIF R UM RGgi ., KPAT A RS

o NTYEHRUIFA R, (HZ R T

o FLTFUSE ( Filesystem in Userspace ) SEIWL, FUSESELinux PN AZ bR iR B
— WAL RS (eg. Lustre) SCIHLfE] E
— AER AR B = AL
— AT/ FUSEREER B 35 eosd Y S LT 2 5 B0V b T DR i

I 1
I |
I 1
I |
: _osd/eosxd :
I 1
I |
I 1
R F 2 | __ Fosserver |
NiZ =
EXT3
VFS
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17730, Helieosls, B Hxrootd APIR T M EOSAR 55 28, SeidfF
] PN AZ SR

« JHFHROOT TFRILEZR MM FH 3 AF, 3 m] UL H #3218 Hxrootd AP

o PTG ETIEENAE, N2 MHRFELNZIF, e

o HPERAKRRIE, ARG ED, catSamd ik LIE

~13 -1 /eos/1haz
Thaasore lhaaso
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1 root root
1 Thaasore Thaaso
root root
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o B4, WHEBM (ELAnBOSSHLESNIPER ) I FIROOT/E File:: Open,
P
TFile* inputFiles[m_fileNum] = TFile::Open(m_fileNames[m_fileNum].c_str(),"READ");
o VEE: CUTFWFRER T XA SCHF
(1) fai¥ B TFile file(fn.c_str());
(2) New/5iE: TFile* inputFile = new TFile(m.c_str(),"READ");
o HIK, B ANt ScERHROOTH AR & 7 3, Ehan:
root://eos01.ihep.ac.cn///eos/user/c/chyd/703/mc/KKpi/phsp2/KKpi_phsp 0001 boss703.rtraw

P [ S5 AR 4 %) H A

o HTWAEAMTH ARG L, HAPAGEIEICST, ABERA AN
HAE, ABRHEAE R g2 okiE ) B 3%, tkinforfinls
/eos/lhaaso/raw/wcda’ Z 2L 1iE4]
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VO Data
Management System

& e

File Catalogue

File Transfer
Service
(Tier0)

SRM
Interface

J

Storage
Element
(EOS)

TierO Data Center

e . SYBEHE
File Transfer
Service
(Tier1)
\
SRM SRM
Interface Interface

A

A

Storage

Element
(dCache)

Tierl Data Center

Storage

Element
(Lustre)

Tier2 Data Center

ﬁ Site A

Asite f

High performance Optical Private Network

sitec 1}

National Production Network
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BT HY e SRAR 5

o HEEVEEEIEALE AR TR “FHY] (Event) 7
o ZANEHEBIRENS “PhSL” KCEE, BF CRINIFATHE”
— tbean. FELE10 L SRR FE, IRk AL
o (HE, SRHFIEMHRGIIFEALLZ VRN AT “ 30
— MELUE AT R RS IR (ML, f£4f. CPU. 105%)
— LA TH] 7] A7) [ A R 1 ) % G A7 i e 2
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LA K

User_ _ Q: open /grid/foo
Application A: Check Site A

o FELFXrootd R4t M RedirectorIfjft I S Iy
i i&*ﬁi)‘j‘ I‘Eﬂ *ﬁﬁ E[/‘J —‘ﬁ:lj 7%%4-%7‘5‘7% Q: open /grid/foo ( Global Xrootd / Xrootd

A: Success Redirector Xrootd Storage

. RELEVIIG— 45, L
VI B ST T R G \
o NFHEEZHIFTSHISE

Xrootd Cmsd

Site A Xrootd P Site B Cmsd Site C Cmsd
Cmsd Xrootd Xrootd
POSIX Storage HADOOP Storage dCache Storage

o {HRZ, ZMITERZ —ABURBIHIIR e ¥R BT AR AR AN
A&
© RZERKRS, REEFSH S EB N E R

- BEFRAEVRAN “BA” BKE
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o ARTIFENGIHA K “BEi”  (SIEA BN S—FD

o ARETAEGRIMIEAME (—PDuiREE D ASE) , BuEWE 1 H
—HIZHSE, HA R KM ST PERE

o TEELHEWN A1 E sl B R A AR

— Bltn: cached or streamed.
o JESCEG AN EE BB P e RISk R
— ANERA SRR 2 W B 2 Ak

tapesmearbne o ST o

daa, recovery, production
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Seuth

HEP Data lake

Storage and compute




EULake

o CERNfRH WIEHRHISLIN, T EOSTHiE R
— EOS/ZCERNH A I BIEBL 3 A XX 248, AT % #H1200PBITILHC
SEI6 K
o BN ul BRI B A AT G AT BN

o R RRAE A S BUR R (BRS/EIE)
ﬁ’ XCache

Files can have replicas in static (EULAKE)
and dynamic resources (CACHE-FOO). XRootD  XRootD Proxy Cache

xCache

write-through

ey

read-through

SMChre

centralised MD store (QuarkDB)
& DDM centralised access control

swe=3 |0 with credential tunnelling

st s ot 4§ xroot0
distributed EOS setup dynamic site cache resource
EULAKE CACHE-FOO
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dynafed

o KmFERIZ N EFEARS I “endpoint”  (ELUIS3, WebDAV, Rucio®F)
I AR DS e VU

o RFHEIEEEMB] BTN A, Iy

e Belle-llfi HRO (K1) B (Fr=R50)

o ATLASTEAIRW (5D Bzl G BO

Periodic Endpoint Status Methods

— & client Client Request Processing
J\ 1) GET request is received
D 2) Poll connected SEs
: : N 3) Pass positive results to memcached
GeolP |3,y (2 »Endpoint Plugin—3 —#| memcached 4) Choose SE according to GeolP
5) Provide redirect link to client

2)

Object query

Object Query

1) Dynafed checks cache for existing entry
2) Query all connected endpoints

3) Wait for returns until imeout
4) Cache all positive results

5) Provide list of file replicas

; v :
WebDAV Cloud Storage Other
dCache AWS ;
DAVRucio
DPM Azure -
CEPH DMLite
TN

Storage Endpoints
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o MR
— FPITRE: WA D R A e AR D = R A
— ST T HEI R AT R E
- —HMRE: ARPSCHECE RS H I E S R ESID

e ATLAS Eventindex

— AtlasHPI RS HEE, HuiCL R HILHZFER, FE4EECERN &
FHIC IR 3k i B S, e s =k ik 100PB
— FIRERER G135 F 4, 1§{H nli£100014
e EventDB
— B E S T RISCRE R LR L A RER S L R 4t
— ErXE R R R, LA S FFBOSSE
— OV EGIBESII. HXMTEESZIG K1 142> E)
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Eventlndex

AtlasH- B R 51 Z#E %, 3 THadoop Sl

1. FHPIFEmE AT, B GUIDKIRIA

ARG HEIELE (dataset)

F41 2 5] K/ 3002 1KBANEE

Event identifiers (run / event numbers, trigger stream,
RAWref luminosity block)

* Online trigger pattern (11, 12, ef)

* References (pointers) to the events at each processing step
« (RAW, ESD, AOD, DAQOD) in all permanent files on storage

Il

Event Info

¢ wnN

ESDref

Al

Producer I CER Consumer ,/Flﬁoo;? . e
transformation ' [lager decater, (b Sevics importer eb Serv
; : . Converter GUI + CLI _ ' _ GUI
o ! \ | f

Monitoring Sy#em

Data Production Data Collection Data Storage and Query Interfaces




EventDB

* Event-level metadata system intended to discover and select events of

interest to an analysis
. . . . EventDB
e Store event TAGs and its location in files (hbase)
 Export index file after selection
Rowkey EventIndex
—-B0268Neutral&003 | pipsl. dst-0
—-B0268Neutral#004 | pipsl.d=t-0, pipsl.dst-5, pips2. dst-8 :
—-80268Neutral#005 | pipsl. dst-0, pipsl. dst—5, pips2. dst-9 FileDB
-8026#Neutral#006 | pipsl.dst-0, pipsl. dst-5, pips2. dst-10, = (hbase/RDMS)
-B02688Neutral&007 | pipsl.dst-0, pipsl. dst-5
—-B0268Neutral #2008 | pipsl.d=t-0, pipsl. dst-5, pips2. dst-12
—-B0268Neutral#009 | pipsl. dst-0, pipsl. dst-5, pips2. dst-13, -
Part of the clustered data Distributed file

system

NoSQL database: HBase
Rowkey: runNo#PropertyName#Value
Value: Filename-Eventoffset,......

Files:
RAW,
ESD/DST,

Files
RAW,
ESD/DST,

AOD, AOD ...
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(ke - Femmg oo shialive =4 |
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IR E{EHEERS]
2 B X _ 1.E+09
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W& ko]
5'12
1.E+08 y E—
hfile EIHEZR 5| fig4sH —
; ~
S1a18ENgamm 51418 | 4568 = 15268 1 E+07 'h
aff80000009 —_— = (@)
i arrun }El‘]sz . ] \E/
hbase Z4& 5 hfile: un51418.data GN-)
3
1.E+06
107 o
1.E+05
107 o
g 1.E+04

m Storage of data
m Storage of index

fFiE= 8]

107 o

1 2 3 4 5 & 7 8 @ 10
BN BossZEigETE B EventDBFH % ZifEd(E B FventDBE L FEET {618
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How to use it:

1. Use your afs account to log in to Ixslc6.ihep.ac.cn;
2. Copy the environment variable script file to the home directory;
cp /afs/ihep.ac.cn/soft/common/EventDB/command_tools/CLIToolSet/initEventDB.sh ~/
3. Use the script file;
source initEventDB.sh
4. Use the event extractor to do the extraction;
EvtQuery -v 700 -r -8107 -q "range(NTracks,4,5)" -f 700.json
5. Use the json index file as input of joboption to do the analysis.
(Boss version 702p02)

3=INF0, 4=WARNING, 5=ERROR, 6=FATAL )

fault is 10)
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— G B DL R i B A A A A e A B 1 () — 48 D g [ 7

e RUCIO. Dynafed. ZF{7|%¥sESERE M T AA T ZYH BT RG 0
XHF
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RAR SRR N — N EE TR

25/27
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o« FdE VT il

o J7IR A E B

» Bookkeeping & #4425 FH

o S
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