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E1E HBMQITOBRRAT A

\ng

IEHEE R O BAZENFAEDR L NZR BRSPS NIE L 25, TOFHEREL LT VM®P
aVTHICEY, FRIZEFELUREDEMPIE KL TS, 22, FxdDPC ETVM»
VT T B, BFRETO ZEIETESD, VM I VT FOMHIZIEENEE PC
XHERDI I RY—EARRBEIIRDIGERHD. INHDOEMH% IT Hifi 2 28748
WCEDLERWH 2B ARNBETHS.

ARI—ATRIALTD2FEICERONHAY — NS EERE2BH T2 — A %2175
TW3., 8H%E2 325 VMOEAARY 72 L TCPUL2Y, ATV 1GB, AhL—Y10GB
Thd. HAARY VT TREARTIHGEFTHEEIISUTARY VDEFH2i7>T0d. U
MU, BWFEEZCOEETIE CPU &Y GPU MR ENZHELNHS. VM _ETGPU
2 HETLHIZIEPCINNAAN—%2FHTDH L THRETHS. 20, PCI/SZAAIN—T
X GPU & VM IZ 11 DREfRERY, GPU AL T HMAHETARTUZEID YT Z &
IETERW.

AR TIE, FENEHR VM ZIFTRL, ZRONAY— D) Y — A %K RAIZFH
FATEZHEBEMI AT LZRET DS, HABEHHRY AT LAIFEBONHAY — N RKE=E
ANV —=IY—=N\PGFHET D, ROV —NEHETIIIHZYD, AN L —I N0
YRD. F, FERBELY U TCHHAIND Z b, RO T 77X A0z 54,
BHEMEOENT 7AWV AT ADRBRETHS. ZORGEEMZTAN =YY T "I T
YU T Ceph ZFAHLU., WHY =D Y —AZKIHHETZ201Z, 2aVvTFFT
vV v TdHd Podman, Singularity, ¥ 3 7 ATV a—FThd Slurm 2FH L~ Th
5DV 7 N7 #EOREAB/EHRY AT LOREEZIT- /-,

1.1 YRATLEEF—ALA

AI—=ATHHAINTOWDIHBERBHRY AT LAOEHEHIL, SEK 24 EFTHEHERIHD
122 L THFbNTE L[], LU, Y—EADZHLP Y AT LAD@EE/IZEY, HY
BIHE UTH D ICIIRHEEIZ R 572, 22T, SER 25 EEICEELBIRE S DEEIZES
[V AT LEBF—L] BREUZ. KF—LIFV AT LOME, HAEHEPY X T LF]
FAHEDYR—NE2{7>T\5.



1.2 ERXDIERK

ARFSCIE 7 ETHEI N, UFICKEDOFMEZ RT.

o 1, AFEOERLHNEZRRS

o H2EIX, KX THELREMMPEZIEND

o Hi3ElE, TNEFTHHINTEALEYATAIIDNTIHEARS
o HAEX, BEBMY AT LDOFEIZONTHERD

o 5 EIL, BBE BRI AT LADEE L FMFAFEIZONTHRARS
o 56 &k, HBEWRY AT LADIFHIZONTHRR S

o HBTHEIX, AIFIZEIDELD, SBROFEIZOVTHRNSD



28 RITBEE

\ng
Jdiq

ARFETI, AHFETHELND LM, RI—ATHHAL TS T —E AT DWW THEE % FilH
ERSR

2.1 {R#81t

RAMEIE AV E2a =D CPURATY, TAAZREN-FIZTDYY =A% 5
MFMAE LT, HANZRIYEa =293y N - BEZER VRS SHMTH 5.
IIELBANZIEA A S D EDEI D SRIUET ST K S THRA MY, NA /3= F—
B, AVTFRIIHITEIENTES.

2.1.1 KRR M

FANOAAEIE, FANERD0S E(BAF, AANOS) LY 7 vy o7 %
AYAM=IL, EYLY 7 b D =7 ETHO OS(BAF, 77A b OS) & B X ¥ % Fik
ThHd (K2.1). KEMEY 727 %2KRAN0OSOT TV r—2arvn1 2L UTEA
BROEHTE S 720, FRIALEZER T 2N TES. UL, 7A N OSOLE
EHRA N OS 2RHLARTIUER S RN, A==~y RPAKELKR5.

r7UVr—v3 7IVr—v3 TI7Vr—v3 7V —>3
v v v v

VM VM

481ty 7 K (Virtual Box, VMware)

OS

IN—KDzx7”

2.1: RA MY



2.1.2 /NA/IN—/\AHf—H

INA IR= A F—=RID AL, REILY AT AZE#EN—RIZTIZA VA R—=)
U, N S=NAHF— ETHEBOT AN 0S 2B X423 FHETH S (M2.2). /N1 /58—
IS Y= DN R 7 ZEHT 5720, LI LS A==~y REAXLTE
ZET, VY —AZMEMICHATEIENTES.

77Vr—>3 77Vr—>3 77Vr—>3 77UVr—=>3
v b2 v >

VM VM

INAIX—=)\A HF— (KVM)

IN—KDx7F

2.2: INA ISN—)NA H—F

2.1.3 avFF+H

a v RO, OS LIV b2 FIH L TEEO 2 > 7 LIEEN S
MNTZER 2 R L, My TV r—ya v 2 ENThEE T N TELFET
Hd (K2.3). £aAVTVidKemel IZ&E>THN LT AL UTHETINDS. HiRD
RARBLPNA N= A =R R, VT FIITANOS 2RETLZ LT T
r—=2avEFERFITEIENTES20, VY —AMBRRUHENPRETHD.

aAvrF aAv7F

7V r—v3y 7=y

ST S475Y

~_ ~_

v F7+IT >y (Docker, Podman)

OS

IN—KDx”F

B 2.3: a2 5



2.2 KVM

KVM (Kernel-based Virtual Machine)[2] I Linux Kernel2.6.20 JAB#IZEEEREHE X T
NAN=NAHTF—THd. KVM & Intel VT L AMD-V 2 &1 x86 /N— R =7 ED
SREAUELZ Y R— RN LTS, KVMIINA IS—=NA = KT VED L A Y —
& LT Virtio API 2{#if9 5. Virtio APTIZ &V, {RAES Y VIZHERE LT N1 A % {2
95, ZhickY, LI A—N—~AY R2DELTES.

2.3 Docker

Docker[3] 1& Docker 1235558, #2495 Linux L TEIEY &Rt 172 Linux 2> 7
7704, EHTE57 SV r—2avThd. Docker i3V T FE2EFTHEITTR
<, AVTFHFA A=Y DEFRPHET BAMALRML TS, Docker I¥ Y N2 UG
%121 Docker daemon & FEEN D T —E Y TOY A2 LT TEH2HENRHD. I D Docker
deamon I Docker TF7 2 L % — & CHEHET 2 (X 2.4).

Registry

A

CLI )
< (run, pull, start ...) < Docker daemon >

\/

Image Kernel Container

2.4: Docker

2.3.1 Docker Registry

Docker Registry I& Deoker 1 A —Y % {{1(F, BATE2 Y —N\YA R7 TV r—vay
THD [A4]. LTFOGHEICHHAINSG.

o 1 A=V DRIFGI & HE ITEHT S
o 1 A—VEEMGTEZNNATIAVERTHAET D
o A=YV DLRIF LB ANPENDOFRREY —27 70 —IZEIZHET D

5



2.4 Podman

Podman I& RedHat #:2358%, #2435 Linux ETOCI 2V 5 F 2%, &, T
5007 —EVVAIAYTFIT VIV THD 5. Podman & OCI¥#ERD Y TF TV
2A LARFET D728, Bk U7z Docker RO IV FFT I v H#fE2 KD, £
7z, Podman CLI I& Docker CLI & [A] UBHE % £2659 5. Podman iZa V5o A=Y
ARV =Y, AVFFIVERALLENLUT Linxu A=)V EEENGETOZ LT, 7—F
YUVATEITIND (H2.5). Podman OFIEHITFIZH L IV T3, KM —Y XUIIER
AT DOVITNNI LS THEITTEIIENTES.

Registry

Container

Podman CLI
(run, pull, start ...)

Image

Kernel

2.5: Podman

2.5 Singularity

Singularity[6] &1, HPCEREEMIFIZEEI SNV TFT IV M T74—LTHD. Sin-
gularity ¥V FA—HFITHIGLTEY, IV T FHNTOMHRIZFEI T T OMRZ 5] &
<7z, =PI R HERDOBENBIER . /27 7 A4 8T, SHOME, /tmp,
/proc, /[sys, Jdev IV THIZY DY hIN, Y—/NED GPU Zf§iRIZFHTES. 1
VT F A A—VId Singularity Image Format(BA'F, sif) EIEIND HE—T 7 A I RX—AD
=, T—=AA TXHENEGTH .

2.6 Ceph

Ceph 1%, RedHat #:235B0%E, #2087 71V AT LA THS. Ceph XN EA T
YV MAKRL—=YTHS RADOS(Reliable Autonomic Distributred Object Storage) A%

6



R=ALBOTND (K26). ATV MARNV—IRXT—Z%2ATII b i
TRV ETEIANV—IVATLATHD. HEDAN L —YV2KRTHATEDZA T
VI NANV—=IMNRGRA TV NA RNV —YTHS. RAODS Tld, Object Storage
Daemon (27— Z{&iHd 5. ATV T NOREIZIK, 7T AKX Y T %562 Controlled
Replication Under Scalable Hashing(BA'F, CRUSH) 7V 3V AAIZED ATV 27 bD
AL Z38INT 5. BHEBEOHEIILE L TEHMBIITLS DI THS7-0, Ceph 7T A
BANDGTARTOD /) — RFREEFEINTOVIMEEZFHETED. TDED, T—RDHAHE
PRI ND. F£72, CRUSHIZT —X %7 T ARADTRTD ) — RIZHHEITHEL
£5&795%.

RODOS 137 Z ARIZRIEIND T — 2 DEH 2 LX), MEA TV I bADT 7
T AL U T Object Gateway, RADOS Block Device(BAF, RBD), CephFS »3&% 5.
Object Gateway |& HTTP RESTRH TV 7 ARIIBREINDG A TV 0 "hANEET /&
ANTHETHS. RBD X THOY I FNA AL UTT 72 ADABET, libvirt 2flAaEH
HFTVMODT4 A2 UTHATES. £/2, RBD RIANZHEHL/Z0SIZxwy 7L
extd X XFS RETT7 A —~<Y FUTHMHTES. CephFS & POSIX D7 7 A LY
AT ALTHD.

RADOSGW RBD
LIBRADOS CEPH FS

RADOS

[ 2.6: Ceph DT —FF 27 F ¥
Ceph 7 AZD ) = RELE T TAZ 2T LY —N"THY, J—RIZEATFD4DOD
T—EVPNEFTTED.
e Ceph Monitor
e Ceph OSD
e Ceph Manager

e Ceph Metadata Server



2.6.1 Ceph Monitor

Ceph Monitor(BAR, MON) / — RiZZ I A X DAV AREEIZEEHT W, 7 — X 08K
W= EHMFFT 5. BEENKELGE, 77 AXHNDMON J — R T Paxos L\ D G
TINT) ZALZMFHLUT, EOBHERNEL WL ZLBIRTHRET S, TD=D, wEED
MON J — RZFETDMHENDH .

2.6.2 Ceph OSD

Ceph OSD(LATF, OSD) IZ#HEA ML —VI28%. ZOT—EVIX1HDHDD 2 ¥ D
WA RN L —=JIZR LT, 1207 —FVHMEETS. OSDIEMON &i&@{EL, OSD 57—
EVDIRER LT 5.

2.6.3 Ceph Manager

Ceph Manager(BAF, MGR) / — Ri&Z7 7 A X 2KNHREEHRZINET D, MGR I
MON & HHIZEIEL, AEBDE=Z ) VIV AT LAREMY AT LD VA —T z— A&
UTCHRET .

2.6.4 Ceph Metadata Server
Ceph Metadata Server(BAF, MDS) / — RiZ CephFS D A X 57— X % {75 5.

2.7 Ansible

Ansible[8] I% RedHat #:253H%, 2T 2 VAT LMK, V7 U =7 DREMRE %17
SHENMELY =V THD. HONUOABUAZRETZ 7AIVIHSTY 7 Mz T7DA VA
NIV XBEE HEMIZETTEL 20, IV Ea—4 05 AR % RS LB O
MEe I ADHFICEHTH» 5. Ansible DFEIE L TZ—Y 2V NV ANRH D, REAE
247D B Python Off A AIHE, SSH THUET S Z L WA THNIIHRELETEH L
MTE 5. Ansible D—EHDMLH X Playbook & WD HALIZE £ SN, YAML EATHE
BXND. YAMLERXCTEHRINTWEZ LT, AFHENESFEANESTHD. /-,
AVITIANTIVF ¥y d—REUTEKRTIENTES.



2.8 Slurm

Slurm([9] i& Linux 7 7 AZ[ANF D7 A= b b LIV RN&GEIOY a TArVa—) v
VATALATHBD. Slurm (ZIFLATD 3 DD FEERE % 24t 9 5.

o SMBEZETTHZII—HIIHLTY Y —ANDHMI, FEPMMAZRT 72 A% E DY
T3

o HlVMToHNAZ)—REDY a TOMMR, FEiT, XD VI %D
o HEhDY a TXa—%EHITLHILIZLY, VY —ADES RIS

Slurm TIFFE (T slurmetld & slurmd THEI NS (2.7). 72, slarmdbd 2 G855
BILT, T=AR=ANT AV VT Y IERETLRTHIEWTES. TV VT4
VIUEREGSRTDH LT, VaTOBEEELTETL LML LS.

Controller daemons

———————————————————————————

slurmctld | slurmctld

(primary) } (backup)
e I

Slurm CLI
(srun, sinfo, squeue ...)
slurmdbd
| (Accounting)
slurmd i

Compute node daemons

2.7: Slurm DY —F 577 F ¥

2.9 rsnapshot

rsnapshot[10] & rsyen IZEED KRN 77y Ta—F 4 ) 74 ThHd. B—HLIY
VRVE-RIVVDAFY Ty NERNBDZENTES., VE—RMY YV EILSSHR
HT@EE%21T 5. rsnapshot FEREINLZBD AT Y TV ay N @R358, HHX
NB T A AT FEIIMICNC IS & Z L3R, TR DETITIINY 7Ty T DT
MO rsync REEZHANTIE—%4F7D 2 & T, FED 7 74 IVOEIHZREIZE HGEIZT
IETES. NI 7y T2 HEMET 22 cron RE L AT D2HELNH S.



2.10 Akatsuki

Akatsuki [FARI—ATHAL TS VM EH Y A7 A, B LAN i) —E X, N
DNS OHREZ $2t9 D Web 2> RO —)LSRX)VTHB. Ruby CldInTHBY, 71—
57 —2 & U Ruby on Rails 8. L T2, Ad—2DZEEIFERIOT AUy Ty
12U VM DERAR Y %1TS. BEIRY AT LAEHEF — LADVEH, [RF2T7>oT05.

2.11 1ie-virsh

ie-virsh[11] IZA I —ATHAL TS vissh 2 7Y 7UAZ VM EHRY -V ThHD. 1—
YO UID RO GIDEHZHEHL, MO —H VM 2 #fEIERWMEMAZ KD, ie-virsh
X VM EH /213 T4 <, Linux Kernel D7\ T %475 2 NTED. TD/-H, Ad1—
A®D Operating System & WD KZET, OSIZOWVWTESI—ERE UTHETHHINTY
5. BEIEY AT LAERF — AVEH, RFE2IT>o>TW5.

10



F3EZ HVARAT L

ARETIE, 20208 HE CHHAINTWAEY AT ADEE, HEXHEHICHHTES
VM BB Y AT AZDNWTHRARS,

3.1 #FAVTLIRERE

HY A7 A%, KVMZRHUZVMAR—=2DY AT L EZHEEL T, VM IFAI—
A®D Web X DNS FEDHEERY 2T LA, FENEECMEHATCHHATE2E8H VM THAH
INTW ., 2D, FHENBEL T2 HSBRARY 7 2 #2t357-8, £3.1DA
Ry JOPHAF—N%E2 4 H5EAL .

# 3.1: IHY AT LD 1U Y —N

CPU Intel Xeon E5-2699 v3 (2.30GHz/18Core)
CPU = MK 2

A€ 768GB

HDD 600GB

RIZVM DA A=V ZBAFTE-DICEK32DA N L —VE2BEAL~Z. N—KRT+
AT RT A TOWENEEXIND 28, RAID6 % £FH UEHEN: RO A 1D 2175
2. ANV —=U Y =N OGO N 3)IXiSCSI Z - U 72, KVM IZIEHET S
ATIA TV =y a el TnWbd, TIT, JI9ART7ANTY AT AE LU THIHA
RERT7TANYATLATHS, GFS2 #HH LU 7-.

# 32 HYATLDSANFHA ML —Y

HDD | SAS 1.2TB x 24
LR34 15000rpm
RAID 6
EITRE 19.7TB

BRIV ATLADNNY 2T TRITIEDIZEISOREEAN L —VR25EAL .
RKEEBANLV—=TIZIZARITI—AD Web T —HZR—Z, 2—HFDHK—LT+4 LT M)A
ErHIZ—ENY I T T2TD.

11



%33 HYATLAONHA N L —Y

HDD | SAS 4.0TB x 24
LT3 7200rpm
RAID 6

FITRE 68.5TB

3.1.1 Akatsuki

Web 3 b —)LS2 V6 AR LAN #fi0 —E AR VM BT —EAZEH L TWH
5. FIFIZEIZY AT LAEHF — AN VM OFFHGEZTV, VM AEROHER%ZIET 5.
MERR % B3 #%, Web I b —)L 83 )L &) VM PERL, BIREBEEEZTADLD128-5T
W5, VMDO)Y—2ZECPU1aY, A€V IGB, AL —Y10GB & &Y, HiEzfT
HILTVY—AZMPTIENTES. VMEHEY—VY 2DMEZX 3.112R7.

SSHZE THn

fIRE \«F? '

libvirtd (CZfc VM
FREE WAl Web libvirtd
dy kA—=JL/xIL
B — KVMR A ~
SETEH

% @'ﬁﬁg

VAT LERBF—LA

3.1: Akatsuki DM

3.1.2 1ie-virsh

ie-virsh & F 7LD PC TER L 72 VM 2RO T L — RY—NIZF 704 TE5H%—L
ATH%. 2—FOUID KU GID HHEZIGETE I LT, YNVFI—HITHIGLTW\D.
£341F 2—PDRHT XS ie-virsh OBERETH . ie-virsh I&F7cD PC TIERK L 72 VM
®EITTIDB0D, 2—FWHAD OS PERIEZEET IR EHBEI S,

12



# 3.4: ie-virsh DI ¥ VR

define

XML @ template % NIZ domain % {ERK

undefine

define TIERL U 72 domain % HIlFR

list

define TYERK U 72 domain O —&HRKR

start

8 U7z domain 4D VM % {Z#)

destroy

87 U7z domain 4D VM % {51k

dumpxml

domain @ XML % Z:H&

3.1.3 ie-docker

ie-docker |& Docker % 7 U=V =)V ThV, 2—FIZ¥RDO T L — RHY—/"A N SSH
BHEEBETZ LT, YAFA—FIZEL TS, £3.5 & ie-docker THIITX 2
WEETHS. VT T THATEIAA-VIIEHEVLHET OBEND .

% 3.5: ie-docker DAYV R

EFHOIYTFO—HERRTD

ps
run | AV TFEERT D

start | AT = LE)T S

stop | AVTFEEILETD

attach | Z2EJL C\W2 a2V 5 FIZ attach 95
cp AVTHIZT 7 AINVEEETD

rm a5+ EHIRT S

3.1.4 BER

[HY AT ATIE, FENHEZETHHATELIREL LU THH VM OATH-Z. €
DZOLLTFD &S ZRENEU 7=

o FABREDOE Y - AIZENT, H U ARBEREZ /KT S ICIEY AT A EHF—

LANHEPIKETH /-,

ZTD1D, —IFEIFHFED [HERFNL AN/, &

HY—EARDH D EPHAMINT VAN D272, HY AT LDV Y —ADBR-S

T\ /=,

o HMFH DY TIXGPUMKRDOLENDS. ZH, [HY AT AIZIEGPU HE#HINT
WRW, ERIND DY —AZRFETEI RN, 20D, BHY—EATIEA
SHHREZ L ORE&#»E SFIHI N,
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o
Ay
a2

B4E HERHRY AT LD]

ARETETIL, 2020 F 9 HiZfFDONZY AT L8, HEWEHICHHET X 2 {EEREIC
DWNWTHRNRS,

4.1 FIVATFLDAVTL I RIBIE

WY AT AT, RIALVOPHY—N2AEBRHALZ, HY AT LD A ML —YIZHDD
ThHhozh, ANLV—YOE#HEIZXY SSD U -, £/, EHEPWHWEETHHT
X545 GPUHEHL /~.

F A1 Y AT LAOYHEY —N

CPU Intel Xeon Gold 6238 (2.10GHz/22Core)
CPU =Y MK 2
GPU Nvidia Tesla V100S
AE) 512GB
SAS SSD 5TB
NVMe SSD 1.5TB

RIZA—F DT —RBRERMET D720, RA2DA RN L —IH—N\%2 2H5FHAL 7.
2HDA KN =T Y= NZiX Ceph 2T 5726, RAID 2B IHHTS. €D~
O, HY AT ATIEEEREENA0TB THo2M, HY AT ATIZI0TB 8L 7~.

£ A2 VAT LADAN L —TIH =N
CPU Intel Xeon Silver 4208
A€ 32GB
SAS HDD | 300GB/15000rpm x 2
NLSAS HDD | 4TB/7200rpm x 12

4.1.1 VMEHY—EXD#%IT

[HY AT ATIEVMAR—ATY AT AEZREL TN, iy AT ATEI Y TFR—
ATOWEET>7-. LML, VMEHY—Y A THD Akatsuki, ie-virsh 5] H % fkise 3

14



5. F/-, ie-virsh I3 - IZLROBEEZBINL /-,
e VMODT VT L —EN5ENTHLL VM 2EKT 5
o FIFHEMNERLAZ VMDY Y — A& ZHEHAREIZT S

WY AT ATIRIAY = NEHART A AT ERDVIMU 72728, VM A A=V ZPHT—N
DT A AT RIA TIREFET D, £72, SSD DEHKIT K Y VM O REH)HE D &E /b % [X]
BIEMTED. HYATLATIERVM OEBIEHFERBETH o 7225, FIHEIXHEEZ
TP VM ZERTE 2 &5 ICHBREZEMU 2. LA L, RIHFEIHIEZ < VM ZEKY
BLTAATVY —AREHTHR/NMDHDH. TIT, VMOFEKICIEZZ O — > TlE&R<
ENTHERTEZET, VMAA—IH A ZXe/NIL§THILNTES.

4.1.2 AVFTHRIEDEA

WY AT ATE VMEHY - A%k d22%, L <#EHIND GPU 2 VM TH
45 720IZIEPCINA AN —REDFRENBEL LS. LML, PCI/NAZAIL—TIL,
VM & GPU 215 1 OBAfRIZZA S 7280, GPURETHHHERTIIHID Y TD I AT
IRV, F72, BH VM TR HE DI ARBERENTE 5 KHE, VM 2/EKT 2 Z L IZH
Uk BIEEPBRELRYFHAZEOFEE RS, TZT, 77—y a voETEEE
UTEHAIh TS ay T HEEZFHT 5.

VAT MIFERBRB VAT S720, YVFA—YTHETEaY VY
VIRELRDL, TR, AVTFIZU I IEINF =PI L TV S Podman
& Singularity Z£¢fH 9 %. Podman (ZBHFEEFETE H D 72O —EREEEN AL EZ 272 V),
BENEEZIINDIGENRHD. BHTEIVATLAEHF—LAOFEOHFIZITEL TV
B0, HEXHEATHHATIZIEEIRWGENHD. TD7-, HPCEREEIZHRGX
N T3 Singularity £ RIRFHIZFIHT 5.

Singularity I3 > 7 FWNTETLI—FDOMERZ 5] Sk 20, FIHAEMMERLZ 7T
JT ADEFITIEFENT WS, A, Web R ERHENBERY — A2 FETT 5 I LIk
TERV., KHENBEZR Web 22 &% % F1(79 255418 Podman % F|H 9 5. Podman i&
IV RNT—=UFEZTHOILT, VT HEMZIP 7 RV AZED) B TEHILNTED
P, V=NV ATIFED Y THTELRN. IPT RLADEN) LY TIiEAY NT—T TN A
ADBHEAS 1T DIRBEEZDS, root HERRD BB 728D TdhD. rootless TWeb R EDH—L A
EERITUT VR ATDIZEFR— N7 AV —REZRETLI2HENHD. 7250, FIHEIHEH
TEIR—NENAY—NATHKRTDZLideFa) FHICTE R, £2 T, Podman
% wrapper U7z ie-podman ZfEf U 7z. ie-podman (X3 > 57 HIZMEAIDIP 7 R L A% #|
DM THEIZHIATS.
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4.1.3 YaTRTTa1—FDHEE

HY AT ATIE VM AR—=ZAD 728, FIAEPEECMEED 07T ATk 57z
VY —ATEFTIHEND O/, HVATAFTIVTFIFR=AIERH L2 2I24&Y,
FHAEZEFNHY =D ) Y —=2AZ2FHATES. TORO, BHEOFHEIZ DY Y —A
ERTLZ IO T I A ZETULEEGE, VIY—ARERDY —ADBEENEZOLND. T
2T, WHY—ND) Y —22NRBEIFHTEE ED155-0, VadTArva—37
THDSlurm IZ & DV EHZ1TS. Slum IIEARBRE 2S5 TOTIE RS, gRY Y —
ADRHEhEEZ FIF5 2 2EHHAT L. TDRO, Job DELIERIZLITO XD IZHRE %
75.

o FRT BV Y —ZADDR N Job DIELE LT 5

o FEATHEIAYE W Job DELEZ EL< 5

o ZNFETHD Job DFETIEE THEILEIZZ/L LW

F77, Slurm (2RI ND JoblENNY 2 74 NV BRHTS. N7 74 )VixH41D &>
12, LTINS Job A, BN XNT WS Job DEFTERBIMATHY, X))
YV — A THUEEATRER 1, BB T I N/ Job &V RIZUE I NS,

SHE ) — R ALIBH D Job | i iﬂ
%]——- g5 |1 Job i
RHE/— R || WERODJob _/gg/{::::::m

St/ — R

E"’ﬁ/—l\“ gl:':gl)\/_x

X 4.1: )Nv 2 74 )b

41.4 774NV AT LDEE

HYATALATIE VMDA A—I% T AR T TANY AT LATHD GFS2 IZRF Ui
FALUT W2, 20D GFS2 DEAIZIIANER Y 5 AR EFERT D2 HEND D /-0, B—EED
FEIZEVZELS OV —CAIHEL 5252 083Ho/-. /2, A—FDHR—LT1L Y
NDUE GFS2%2~Y 7Y MU VMMS NFS TSN T W, ZD7/20, NFS %249
5VMMWBEILTZIETA—FNDHEENRH >/, TIT, FrATALATIEVM A A—
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VOMBFEIFNHY —NNDT 4 AT RI4 T, 2—FDHR—LT+1 L7 hVIZ Ceph % £
Hd5.

Y AT ATIEINHY —/NMZSASSSD M 5TB L HY AT ALV HBHINT WS, 2
BOY— NEEPMEHATHHTIEHRE VM DA A=V % IFL, KD 28I12IFAKRa—
ATHALTWE Y —EAZEMET S VM 28795, AV —NEFTLZI LT, B
—EERFOPELZ /N TDHIENTES. CephlFHTBEE HOEHBEREZEF D20,
BHEMEOENTI 7AWV AT AL UTHHATES. TDRD, 2—HYDER—LT1 L7 K
DERETD 77 ANV AT LEUTHAETS. £72, Cephlk Object Gateway, 71
TTFNA A, POSIX HLD 7 7 A WY AT LR E, ARIZE>TREKIZT 7 A filk#%
BECTXSL., 7OV ITNAALULUTT 7R ATEIETCVMA A=Y 27y S
ELUTERHTES.

4.1.5 Ny o T v TERE

HY AT LIZIESAN A R L —YVDMIZ KREREA N L —IWREAINTEY, Ny o
TYITHEUTHHEINTW 2, XNy I Ty I Web T —ZRX—A, 2—FDKE—251
TAVIZ N)BEEREFIZEINNY Ty T, BIZ—EEDINY I T TEiToTW .
UL2U, BiYATATIEARNL=IP =280, BAD TNV 2T W TTIET+4
AVRBRFHELTULED. TIT, BivATALTIE, X6V A—%v bMEREH
(AR, TV =3y 1) WIS ZEAY— AN I 7y T2T5. EHH—N
IXATBD SAS 71 AV % 12BHHELTEY, ETARIZ24TBZ2AELTWS. TDHEA
P—=INANDNNY I T FlEWeb DF—4&, 2—FDHE—ALFT L2 MV % rsnapshot % il
WCHDNY I 7Y T%455. [HY AT LI BEIIDBLOD, N0 I Ty TD-D
HHINE T4 AV ZMNAD N TES. £/, BETIHOAFY TV ay ho
ARFET B 7280, T4 AT FEBISMGIZEE 2 2 Z & B2, T—Z DEITIZIE rsyne &
ETAE—%1T57ZFD7=D, 77T RY—=NTHoTERED T 71 NDA% HHEIZHE
[HC X %. rsnapshot A FD XD ITHEZITV, 1ERDT —XEHRFTD.

o HHOWIZHAONY 7Ty T2FEITL, RRTEDAFY TV av Nz EFET S

o MHAHMBED IRHZ—HBASDAFY T ay NEFL, mK4EDAFTY TV ay
hERIFT D

e MH1IHD 12FIZ 17 HADAFY IV ay N2EUEL, A 12D AFy T ay
& RAFT 5
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4.1.6 *1ERK

Y AT LTI, &Y —2NTHE RS TR T % % Podman & Singularity % FVY,
VaTArYVa—7THhd Slurm # HOTEHZ1TS.
D~§/§+%/~Ftb, BOIIERE ) —REd528T, VATLDVY—A%2HKRE
FHAREIC T %, Ceph 1T 1 AZ Y —SOATHKT 2D TRAL, JHY—/N3AY
BB, T4 AIY—=/NZ0SD K5, NHY—/39MON, MDS, MGR ##%47 5.
WHY—NEEDB LT, BAIADKELHRTEZL51245. TOLY, FEE

DR DR GTEHIENTISL. INODHFMZHWTH L 723> AT AKX % X

4217217

MNHY—N1E%Z Slurm DIV b

Server 1

Server 2

’ CephFS

’ CephFS ‘

Podman
Singularity
runC

ail

Podman
runC

Singularity

Server 3

’ CephFS

Podman
runC

Singularity

Server 4

’ CephFS ‘

Podman
runC

Singularity

X 4.2: ¥ AT AR
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MDS MDS
Slurm Slurm MDS / MON Slurm MON / MGR Slurm MON / MGR
Ceph
KVM KVM Ceph KVM Ceph KVM Ceph
NVIDIA Tesla V100S NVIDIA Tesla V100S NVIDIA Tesla V100S NVIDIA Tesla V100S
SSD / NVMe Storage SSD / NVMe Storage SSD / NVMe Storage SSD / NVMe Storage
Network
—— 10 Gbps
Disk Server 1 Disk Server 2
’ Podman ‘ ’ Podman ‘
’ runC ‘ ’ runC ‘
’OSD1""’OSD12‘ ’OSD‘I""’OSD‘IZ‘
’ Ceph ‘ ’ Ceph ‘
HDD Storage HDD Storage




FHE HEBBHRIARATLOEE

ARETIE, MELUZBAEERY AT LOEHAE, FMHAFEIODWTHERS.

5.1 LDAPIC & Z1EREE

HBEHBRY AT ALIE, RI—ADZERHMOLI—YT D & LDAP TEMUL T
Wb, /2, A—TOWHRSEHEINS., VMEHY - AP0V 57 FEEEIX LDAP »
LA—YT Y NDOEREEEGT S & T, MOFHEZEDY VY — 213 U THEAEZ HIR
3 5.

5.2 VM EHY—EXDFA

ie-virsh IXIHY AT ALV FAINT VWS, HIYATALATEHAZMGL, H7zICKe
DEMZEIT> 7=,

ZNFETO ie-virsh TIE VM Z2FRHT 2121%, FD PC TEHKLZ VM A A =TV %
Y—NZT Y TO—REZF\, fevicsh TRAAS VORBEVMBETH -, TIT, ¥/~
VM DT YT —bhDA A=V HEL, TV L —bMN5ESTVM 2/EKTES
22U VMOT Y TV — N5 HZIZ VM 2EKT D IZIEFEED LS 12475, F
7z, —gdb ATV avEMNETSI LT, GDBIZX3 Linux Kernel ® Debug #17 % 5.

$ ie-virsh define --template Ubuntu-20 [VM_NAME]
VM OERTRATES 7Y 7LV — NI FHOEECTHRT DI L NTES.
$ ie-virsh templates

F72, ERUZZVMOT 74V D) Y —ARIHAY AT LANSEH TR L, CPULaT,
AEY 1GB, TAAVARBEIGB &> TW5. ZNETIE, VY —ADOZEHIZHZEN
MBETHo7D, FalDETCVM D) Y =A% EENMTZD. UL, T4 ATEED
BEHREIIZHEPBEL B> TWND.

$ ie-virsh edit [VM_NAME]
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PERE U772 VMIZIP 7 RV A2 E[ )Y THIZlE, IPT RV AEEY - AIZMAC T R
VAZREBRTDIHENHSD. VM D MAC 7 R L Al ie-virsh BWMERKT S XML 7 7 1 )V
WWEHINTHY, dumpxml TXML 2 H T UMERTE S, UL, XMLZIBOT5 L
WBEL T DIFTRUNE LS RRIND 72D, FilDBEIET VM DAV E—7 = — AER
EHNTEXBEEDITR8->T V5.

$ ie-virsh domiflist [VM_NAME]

5.3 AV TFREDIHA

Y AT ATIZAYFTF VYV Tdhd Podman & Singularity 238 AL 2. £7z, Pod-
man *X° Singularity Z {9 25 ETORMER L2 A D 72 DIZERK U 72 ie-podman (2D T
FHHZ1TD.

5.3.1 ie-podman

ie-podman |& Podman % wrapp UL —F THHTH 2 &N TEX 2 2V 7 HEHY —
N TH3. Podman lE¥IVF LI —HIZXHIE LTS 728, ie-podman ZFIFHET L E Y
TTOERRERITAS. W, AV TFADIP T KL ADEY) Y TIZIE, root HERRA
B 25770 rootless TIFFEITTIR., TD/2D, Web REZETLT 7R AT SHITIE
R—=R 74T —REFREL, SSHAR— KM 74T —RETIBENHD. £I T, ie-podman
Tl Podman D§ R TOREREE wrapp § 2D TIEZR <, rootless TIEFEITT IR\ HEEE
feftd 5. #£5.1 1 ie-podman THHTESHEETHD.

# 5.1: ie-podman D I Y >~ R
build | Containerfile DIFRIZHENA A=V & EHKT S
cp AVTFET7AIVERETD
exec |EEHOIVTFTTORAEZETTS
images | AV T T A A—VD—E%2KRTD
info AV TFOERERRT D
logs | YT FDlog Z2FKRY D
ps EETDIY T FD—EEZRKRTD
registry | EZRID LY A N OFIEZITS
rm 2 = |12 5 B3
run AV T F 2 ENRT S
sif | A A=V sif 77 A INVIZEHT B
start | AV T F & EETD
stop | VT FEEFEIETD
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FLnayrFDOMESIE, Podman Drun EFEU LD IZHEITTES. LML, ie-podman
MEOA 7Y avazidd, ran 2 gpu A Y a v EBETLZ LTIV T FNIZ
GPU &V YT, £/, ipATVavVEBETDHIILET, FHINTHNZRWIP TR
VANREDIROND., IVTFRIIBETDEIILETEDLN, 2—FH/THZEIND /-
b, a—HYLEEHT DI LIZA. je-podman ZEHL T, HrLWI VT FDIERKIET
FLD & D ITITD.

$ ie-podman run --ip --gpu --name [CONTAINER_NAME] [IMAGE]

Y AT LA VA =)L IN TS Podman I rootless T VT 1 A=Y DIERIZ
BETHD. T, FIREEE WD ZENEZS5NSD. ie-podman IE root D Podman
#FAU SSD EIZE XD 728, Podman LI UEHETHD. 1 A—I%Faryr
FTHEFAULK A—YFZTHEINDG LT, Ma—FLHEEHTDZ LIEZR\. ie-podman
ZHHLUT, FiLWA A—=YDERIZTEHD X D I2475.

$ ie-podman build --tag [IMAGE_NAME] [CONTEXT]

7z, ERU7ZaY T A A=V FHOBEC— B2 RRTHILNTES. —ET
FRIND A A—Vldie-podman TR L 721 A—IDATH 5.

$ ie-podman images

Singularity I& Docker TYERRK U721 A —T % sif 7 7 A JVIZEH L, Singualrity THIHT
5. sif 774 NADEHE docker T—F VAN VT ARNZITIMBENHSH, Podman
XTF—EYVATENETS. TD7/2D, Podman TIERK L 721 A —T % Singularity (22
#1945 121X—F 2 5. Singularity I& Definitionfile Z /Ek L, IV R4 5 Z LT, sif
T7AINWEERTED., 20, 41 A—YDOCINRPIZTT—BHKETDI L, —NHEILR
BT HENDH D, Docker ¥ Podman 1E+1 A —YDEIN REHZ LA ¥ — T & IZF vy
> aXNd 720, Containerfile IZEIPHREZ T > TEHIBIOF ¥y ¥ ad il I NG Z
T, EEIZEI R ThbNE. £ T, ie-podman TERUZA A =T % sif 771 )
N DHEEEZ ERL U 72, ie-podman TH A —Y % AERK L, FelD#EMEZITS T & Tsif
T 7 AIWNEWINTZD.

$ ie-podman sif [IMAGE_NAME]

HMYATATEIVTFIN—ATY AT LA%WHET L7720, a7 F LI AN 2HE
AU, VLIYZN)DORAIFZERNRAY NT—2MW5A[EETH Y, push X pull AIHETH
%. ie-podman "5 721 T <, Podman X F5tD PC D Docker 6 EMHTE S, L
VARV ANDEERIZIE, BT DA A—VIltag ZFT push T2 HENH S, ie-podman
TIEFEARI—ADVI ANV ZFHLP® T 5720, BHEICHEETSOHEELERL .
ie-podman TIE P DEMETARAI—ATHHTEIL I A NI AERTES.

$ ie-podman registry push [IMAGE_NAME]
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2, LYZARMIZBRINTOS A A—Y—EERRT2 L ETHTHS. Fio
BIETA A=Y —BERRETD. A A—VHERETLILT, 1 A—VDtag —ED
FREAETHD.

$ ie-podman registry search
$ ie-podman registry search [IMAGE_NAME]

5.3.2 GPUAHMLAEE

Y AT AT, WHTP—=NZEBHEINS GPUZ IV T HROLRATES. 2V
M6 GPU DF]fHIL, Podman & Singularity D AN S AEETHD. 720, 707 T LD
FAFIZIE Slurm 12 Job & UTH N T2 MHENHD. TD/D, 1 A—VEB—T 71
N—=ZELUTHRZ, 2—HFDHR—LT1 L7 NIRRTV TFFIIT T Y hIND Singularity
# EIZFHT S, Singularity D3> 7 FDEITIX, FlOBETITRAS. /2, EfTHK
W ATV aVEBETSHILT, AT TN GPURFATE Z EAAREICARS.

$ singularity run --nv [SIF_NAME]

FA7IZiE run, exec, shell DY 7YY RAH Y, run Tldsif 7 7 1 IV EAEKT DERIZ
FERED A REZR runscript VEIT I ND. FEE I NV E L shell DEEIT S, F7/2, exec
TEAA=TVRIZA VAP =VINTOBMERDIVY N2 FEFT LI EVARTDH L.
INS6DY7avy REFMAL, Slurm (2 Job 2 # N3 SEED batch 7 7 1 V2 EKT 5.
batch 7 71 )VIEY — A 51D 2~8fTH L DT, Job IZHER) Y — A2 EHFTD. VY —
ADEFEEZIZ, FEFUZWVUEZFERT 5.

Listing 5.1: batch 7 7 1 )V

#/bin/bash

#SBATCH --job-name sample
#SBATCH --output logs/jz—/j.log
#SBATCH --error logs/Jx-]j.err
#SBATCH --nodes 1

#SBATCH --cpus—-per-task 8
#SBATCH --gpus tesla:l

#SBATCH --time 01:00

O O 00O U WN

[y

singularity exec --nv [SIF_NAME] [COMMANDS]

batch 7 7 1 V& fEEf%, FlOERMET Job 28 T4 5 2 L ATRETH 5.
$ sbatch [BATCH_FILENAME]

$72, Job DEAFMWIE, FHOBETRRTS L HNTETHS.
$ squeue

R U7z Job 22195121, FELOBETITD ZeATES. Slum iFa—HF T el
Job WEHI NG 720, fa—HD Job Z24F1LT 2 ZIETEI R,

$ scansel [JOB_ID]
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F6E HBIBERS AT LD

ARETIE, HEBHRY AT LM ZITD. F72IZAHU 7 Ceph & DR, VM EHIHY—
YA, aVTFFRIEONMEZ®BRXRD.

6.1 T774IYRAT LD

HY AT AD VM AEESGFRE UTHIHL TV GFS2, 2—3¥Dh—AT L7 )&
UTHALUTW/ZNFES &EDEELEEITD.

6.1.1 EERHE

TR T P — N BREIE, £4.1 2H3 5. 72, Ceph DFEIZX 4.2 &
BoTW5.

RYFIY—=27120Fdd WD 77 A IVE#P I —% HNE U7~ GNU/Linux D3 7 21—
TAVT NS, ddid, KLV DT/0 70—HfilfksEZ A THBY, =TTy
WVEZRAA, F72FHANY OFERELZNETED. T —XDOEMIEIT fdatasyne % F77E
THILT, FEEXAAKTOERNIZ sync & 1 FIERT D720, EEOEHEIENEET
HENARETH .

BERAAIZEFRHROIT Y RE2HWS.

$ dd if=/dev/zero of=benchmark bs=64K count=2K conv=fdatasync

F7-, 77140V A XX 128MB, 256MB, 512MB, 1GB, 2GB, 4GB DEIAAZITD.
5 [AIHIE Z2 47 WO % RS 5.

6.1.2 T77AINYATFLDZRELSE

X 6.1 I% CephFS, Ceph RBD, GFS2, NFSIZ85132 7 71 Y1 Rk 2 HE5AH
HWETHD.
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1000

—— cephFS
cephRBD
— nfs
8001 — gfs2
600 -
0
[a)]
=
400 A
0 T T T T
0 1000 2000 3000 4000 5000
File Size (MB)
X 6.1: FHIAARHE D LK
6.1.3 &R

HY AT LDKR—LT 1 L7 MV, iSCSIRHTY Y Y MIN/ZT /N1 A% NFS 5
AL L T /2. iSCSI DiEE1Z1d 10Gbps DIFR THEAE I TV 2 A%, NFS DFEfkiL VM
TITHONTHEY, 1Gbps THRAEINT W=, TD/-8D, 10Gbps DEFRTHEREL, ¥ v
FNUTW3 Ceph TIdFEZIIAAREDHENROND. UL, GFS2IiE 10Gbps THift
INZT T ARTHERINTVDSEM, Ceph KVEHETHD. HY AT LTI, Ny T—
VEDTY T T—ININTEST, Kernel DEHE INTWEN>7. Kernel 1E1/0
BT 2% < DRREZ IRMIL T 5728, GFS2 DEEAALY, Ceph WEHIZZS/ZDT
FRVWhEEZLND.

SRIOFHHITIE, FEAAREEDRIEZ TR BN >72. ZHIX, [HY AT A THiAAH
RIZNY 77 2 vy Y azfllRETICE LT 272720 THD. TDD, HBRGAA
AREZHET DI ENTERN I LIIKERTHD.
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6.2 VMEHY—E XD

ARKI—ADVMEHY —EATIE, VM DIEHKP ARY JDEFEIZIEY AT LAEHF—
LAANOHERBETH o2, TN, VMWD Y —2AZBENMEHATERNED VAT A
BHF—LATEMTDIZOTHD. VM OIEEPARY JOEEHFENES &, VAT A
BHF—LALFAZOMTRY &) 270U T\, UL, YATLAEHF—LD
RIUZ K> CFRHIZH IS TETRHE 2R -T2 Edho72. VAT AT, VM
DIERER AR 7 DEFE X ie-vicsh MOIRT IS EHIZR8Y, VAT LAEHF— AR
HEOFMZIMS T I ENAREIZR S 77,

F/r, INETOVMEHRY—ELRAIZT YTV — D VM A A—I % Clone U TW /-
7280, LU VM 2/EKT 5 & 10GBDODRERMHHL TW=., £ 2T, ie-virsh TIEERD
T VM ZAESREEREDBINX A, Fr U KAEHRI D VM I+ MBIZ&2 Z 8T, T
2T A4AAVRERENZD I ENAREIZR S /7.

6.3 17 FERIEOF

#FUSEALU 7 Podman 1&, Docker ¥ [A U CLI #4492 728, Docker ZF|H L 722
EDHZDFEIIEIIRSHHATES. £/, ie-podman 12 & Y RHEN B EZBERES, R
TR MR 2 525 2 BR<HMATE S L5285, Singularity DEAIZE Y, GPU
*FRICFIHTE S 720, HEPHIEETOMHEIENDLEZONS.

VM TIEH UK AERR T 3 2 NCERBEMES BB TH > 7208, IV TF A1 A=V ZMERT
%2 L CRIEMETI -EOAIBRSL. £, FROVIAMN) —IZAA-V2HRTLHZ
& T, MOFHEZIHEE L RS, Singularity TIEH— 7 71 )LD sif O 3 ¥ — % il
M3228T, ALBRETTOY I L0FETTEIENTES.

INFTOVMAR—=ZADYV AT LML, AVTFR=ZADYV AT LANDBEITIZED, N
FAN=NND) Y = A2 REISFHATED. £/, ZELABICFHATEDEDI128-7
DTIEBVNEEZEZLNDS.
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TE FEH

\ng
JdUT

AKETHE, KX TR DELd, SBROBEIZOVTHENS.

7.1 ¥IE

ARFTIE, 2020 9 HIZiTbW Y AT AEFH 2 H0IT, RI—ADFEPHA R
EWFHT X 2HE MY AT ADOREEEIZ OWTIRA /-,

IR, KXz oW TiRYIRS.

F1ETIE, AMIEOEEPHM, 2RI —ZADV AT LAOEMERZHYT LT A
T AEBF— NI DN THRAR S,

B2 FE T, AW THA U 2 HMEE I DWW TlR AR /-,

HI3ETIE, 200 ELLBEL COWAIHY AT ADA Y T I ABREE, HE0MESE
THHATES VM EHY—E ROV TRR, ZnS5DM@EMERLZ. £73, VME
HH— 1 Z21Z1% Akatsuki & ie-virsh 23 Y, Akatsuki lZ7 > 7LV — b6 H L VM %
ERURHTE 2 —EATHS. ie-virsh I T7D PC TEH L 72 VM 1 A —T & %8}
Y= NAFTOA %2i75Y—EATH 5. Akatsuki i VM BEHZIFTTHL, AR LAN #
B —CEADBEEE FF> T 42, VMEHY—CRAEHE Y AMINTHEN>Z. F
7z, VM EBHY—EAFARD—ZADPEHMMMFIHAEETH D5, VM OIERHK ARy
I OEFIZIFHEIHETRVFHAINTW AL, TD-0D, HY AT LAONHY—
INDY) Y —AER-> TV .

WABETIE, BIVATLATHEEL-A Y T I ABEE, (RAEBEE, H/-IZ8AL~LD
VIFBREXY I T AT a =1l 0o0nTk Rz, 2, TNHDY AT ATODRERIZ
DNWTERNRZ, HY AT ATIEH 7212 GPU B I, FAEVNFIHTE 2BREIRD
bz, €I T, VMAR—ATYATLAZMETLZOTIEARL, VT FN—ATHEEL
o F2, FHEELIVFFEFMATES LD, IV F2 IR LT3 Singularity
¢ Podman #2E A U7z, INFIA—HYFTHHTESD 2D, VY —ADHEEREZOIC
VaT ATV a—I3THDSlum EEALUKZ., —FH, 774NV Y AT LTI Ceph % £H
U7z. CephZRBD® 710V 75T NA A, POSIX H¥AD T 7 AV AT LB E, EHEOD
TR ATENRARBETH B 720, HARIZED ZRITHIETD2 I ENTES.

HHETIE, BAETHERELZY AT LAOEHRRMAGIEIZDOWTHERNZ, VAT LD
I—YOEHIZIFIHY AT AL FEKIZLDAP 28 H U, £/2, HYATADLBITL
WREMA 72 VM EHY —E ADFH, HEAEICOWTIRARZ, IZ, HiL<EALL
Podman OF|H %, Singularity & Slurm % W GPU Z 9 5 SFIKIZ DWW TN /Z,
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H6ETIE, HBATWTHEEL 2V AT LADFHEIIOWTHENREZ, £, 77 IVV AT
LDOFMZ4TS. [HY AT ATHHL TV GFS2, NFS & Ceph D% 170y, EXIA
FHREDORENR SN, I, HYATANSHATS VM &Y —E 20 i %247 >.
VM DFERRR AR 7 DEFE % HFER VICHHTE 2 L5122y, ElE L RMAEEDOFM
WET-., F77, EZQIZEBEMIZEY VMAMERTIEEZ/NILS U, —7, HL<
AVTFFBRIERZBZ2528T, VATLADVY —A2MRBIFHTED LS L.

7.2 S1EDERE
AR THEEL BB R AT LADSBOBEIZDODNTIHARDS,

7.2.1 HBBEHRS AT LDORE

HY 257,50 VM EHY —C AIFHERETHRMINZYD U2, ERICEHF D FEM
INTHELTRAE DR, ZHUE, VAT LAEHF—LA05DRHAEIZDOWTE
MR DRPo - Z L EFEEE L TEITOND. A CTHREL ZHEBHRY AT AT,
VM M6V FFETRHATES. 25, FIHIIREIZCLI»SEEZITY, 7077 A0
FIFZIE Slurm ZFHT 5. VMBS —VEADOEHEX, IV FFBEEOFAFEIZDOW
TELDODIZVBENDHD. F£72, Slurm D Job DR HERKBIER ) Y — ZADER FiER Y
E LD, EMNLZERMEZTOBDERD .

7.2.2 ie-podman DR b T — VK

rootless @ Podman TlZ 3 > 7 HIZMEGNIIP 7 R L A% #E D) HTHNEN 28, Podman
% wrapper U 7z ie-podman % fEf% U 7z. ie-podman ZF|H$ 2 Z & T, TV FFIZM#@5]
WIP 7 RVAZED L THND. UL, BEDOXY NV —IERIE T L 71y 7 AE
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