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Data transfer for indexing KV objects occurs in storage
- Lightweight FS with low FS traffic

Koo J, Im J, Song J, et al. Modernizing file system through in-storage indexing, OSDI’21
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Device Name | KU3P KU5P
o O HlaT: 1 HSE System Logic Cells (K) 356 | 475
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ETCERN EOSHITH E, 2025F48HAN
EOSBYTFEZATHD ( https://gitlab.cern.ch/dss/eos)

FEE P

FATVERENY, EREINNSEEIR, tan:
cat runid.txt8css alg=sort;

open( “run011.root8css app=decode” ,

O RDONLY)

HEESEE

B TR E RN &

[O)iFE=H

ISR, PIT=

IESRIT R

RATEer. EBRAT R, ZTXIFSRNASEE

it it R A
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://gitlab.cern.ch/dss/eos/-/tree/master/fst?ref_type=heads %
gl... dss / (8 eos | BFE
uue AEC TR SUTTS GG
B3 xrdcl_plugins FST: Fix compilation when BUILD_XRDCL_R
B css_plugin @ 96fcObaf ALL: Fix all reasonable compiler warnings

https.//gitlab.cern.ch/eos/css plugin

Yaodong Cheng et al. A computational storage plugin implemented in EOS to support in-situ data processing on storage servers 16



https://gitlab.cern.ch/dss/eos
https://indico.cern.ch/event/1227241/contributions/5347205/attachments/2634791/4557975/ComputationalStorageEos.pdf
https://gitlab.cern.ch/eos/css_plugin

““ mpRmsigit

Unchanged

eos shell meta-data ‘

passive

CE3AIE: ${EOS-SRC}/fst/css_plugin
SIEERY: libEosFstCss.so

htitps://gitlab.cern.ch/eos/css_plugin
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https://gitlab.cern.ch/eos/css_plugin

GE tRigap

+ {E/ete/xrd.cf fSERE {4

xrootd.fslib -2 /IbFosFstCss.so -2 libXrdEosFst.so

o« {ZHFSTT R ERIBCE Y /etc/eoscss.conf, TEHIAITTEFHERNZICSF

{"sort": ({
"name" : "sort",
"path" : "/usr/local/libexec/cssfst/sort.sh",
"out" : false },
"km2a_decode" : {
"name" : "km2a-decode",
"path" : "/usr/local/libexec/cssfst/km2a-decode.sh”,

"out" : true, #cat sort.sh

"postfix" : "root"}, Jusr/bin/sort -n $1 > $2
"zstd": { if [ $? -eq 0 ];then
"name": "Zstd"’ echo "EXEC_SUCCESS"
"path" : "/usr/local/libexec/cssfst/zstd.sh", exit 0

"Out" : true echo "EXEC_FAILED"
"pOStﬁX" : "ZSt“ exit 1

by

#cat km2a-decode.sh
container=/usr/local/libexec/cssfst/km2adecode.sif
apptainer exec --bind $dirn $container
/root/km2a/km2a-decode/decode_sort $1 $2

if [ $? -eq 0 ];then

echo "EXEC_SUCCESS"

exit 0

echo "EXEC_FAILED"

exit 1

18



% mHAERERATTEERERR, — 1 E2RERNxrdepi S, — 1 EERBcssclient
1) EBxrdepdp$, BCSFRIRFMINMESNEAEHE, HIUl:

#xrdcp root://eosbak(2.ihep.ac.cn//eos/user/chyd/data.txt?css=sort -

2) {EHcssclient, XM ITHRIEIRA Y XrdPosixXrootd
#Export EOS MGM_URL=root://eosbak(2.ihep.ac.cn/

[root@eosbak@2 css]# xrdcp root://eosbake2.ihep.ac.cn//eos/user/chyd/data.txt -|[root@eosbake2 css]# xrdcp root://eosbake2.ihep.ac.cn//eos/user/chyd/data.txt?css=sort -
1-01, 266.0 1-01, 222.3

1-06, 145.9 1-01, 266.0
2-04, 188.8 1-02, 189.1
1-03, 183.1 1-02, 190.5
2-01, 122.2 1-e3, 183.1
2-03, 199.1 1-03, 185.1
1-e4, 119.3 1-e4, 119.3
1-01, 222.3 1-e4, 155.8

Los, 1505 ERAIMREI, LERERIEFY 1-65, 180.3 it BEFHEIRN, SRER

1-e6, 145.9

o, sss R e HIREHARE

1-02, 190.5 2-01, 122.2
1-20, 223.5 2-02, 130.9
2-02, 130.9 2-03, 199.1
1-02, 189.1 2-03, 199.2
1-03, 185.1 2-04, 188.8
2-03, 199.2 2-05, 183.6
[204B/204B][100%][ 1[204B/s]

https://code.ihep.ac.cn/storage/eoscss/cssclient 19
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bash-4.2% time apptainer exec /home/chyd/km2adecode.sif /home/km2a/
decode_sort_xrootd.sh /eos/user/c/chyd/km2a/20220701003242.670.dat
/eos/user/c/chyd/km2a/20220701003242.670.dat . root] |
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bash-4.2% time cssclient -f /eos/user/chyd/km2a/20220701003242.670.dat -c km2a_decode
file '/eos/user/chyd/km2a/20220701003242.670.dat.root’ created

NEFRUREAETEE6EIEE, BE
5e  eoose  PLI1/2LAE

bash-4.2$ eos 1s -1 /eos/user/chyd/km2a
1001554470 Nov 14 21:22 20220701003242.670.dat
-PW-r--r-- 446552932 Apr 20 ©5:26 20220701003242.670.dat.root

AT EFE S VB ES o BRI UG RTERY
10T, ITEEBEBEANE— TR
ERZTR

real @m26.347s

1 chyd ue7
1 chyd ue7

-PW-r--pr--
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Yu Gao'?, Yaodong Cheng!?, Yaosong Cheng?, Xiaoyu Liu'*
1 Institute of High Energy Physics, Chinese Academy of Science, Beijing 100049, China
2 University of Chinese Academy of Sciences, Beijing 100049, China

Compression Test on Intel(R) Xeon(R) Silver 4215R CPU@3.2GHz

al sl B II - I - I =n m m 1
isal-1  isal-2 isal-3 zstd-1 zstd-3 zstd-5 zlib-1 zlib-2  zlib-3 1z4
I compress speed(MB/s) I decompress speed(MB/s) compress

~_Accelerating ROOT compression with Intel ISA-L Library

2025
BARI
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> Particle Transformereahi—Fh9 2EiE8Y
> IRBMRIC S EYE

SiFEEEMSIRCSHAY, BFEIRSE
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8-bit
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2-bit

B, HIBF
Particle Attentlon Block

fERIFSoftmaxZhl, {EP-MHAEBHRIAIFHEIER
(V) EHiRE

Class Attention Block

8.17 MB

2.04 MB

1.02 MB

0.51 MB
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Lt
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1AL Ah AL )
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