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2.1 {R#81t

RAEYEIX Y Ea2—8D CPU RAEY, T4 AZBREN—RIZT7DY Y — A% 4|
XIFMA LT, HAERR IV Ea =402y N —JBREZ B VR T 55T TH D,
IABAEEAR T IZ A A S D EDED I SR T 2T K > THA ML NAIS—=) 1 H—
BoaYF RIS ENTED,

2.1.1 RABME

BANIORIEIE, AA ML 08 E (BUF, AN OS) Iififby 7 v =7 %
A VAR, Y 7 v =7 ETHIO OS (BAF, 77A K~ 0OS) 285 X125 FIET
Hd (H2.1), ALY 7 NIV TEFANOSDT TV r—arvd1 28 U TEAR
OB TED20, PRIEBIEZERTLI 2R TES, UL, 7ADN 0S OLHEI
RADNOS ZRHAUBRITNIER LSRN, A==~y RRKELKRD,

FFrUr—v3 FFVr—23 FIVr—23 FrUr—23
> > > >

VM VM

R*84tY 7 k (Virtual Box, VMware)

0S

IN—RKDT7F
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2.1.2 /NA/IN—/\AHf—H

INA IS=I3A B =B DAL, IRFEUL Y AT A% EEN— R TIZA VA R=IL L,
INAIS=NAHF—LETHEHBDT AN OS 2BBHIELFIETH D (K2.2), NT /8=
P—DEBRN- R 27 2EHT I 2ORBIEICED A==~y RE2/NXLFTDHIL
T, VY —A%hEKMIZFIHT LN TE D,

F7Vr—>3 FFVTr—>3 FFVTr—>3 FFUT—3
v e v v

VM VM

I\ J—)\A HF— (KVM)

IN—KDx7F

2.9 INA JN— )N HF—H

2.1.3 avFFH

a v FRIOMAEIE, OS VOV OEAbEEA 2 FIFH U CTEE D 2> 7 F LIitiEnd
WSR2 R L, M EETY T —va v E T NTNEET L N TEXDEFET
Hd (X23), HEAVFTUVIEARN =T 4 VIV AT L= E>THNL L 270k
AL UTEITIND, FRDHB A MEIXNA NN TR L kR TV FFIET A S OS
BT R T IV —VavEEFTIIENTED2D, VY —AERNEL
IR TH B,

TN TN
aA>77F aA>7r7r
77V r—v3ay T7rIr—v3v
ET771) 7771
v F7+IT >y (Docker, Podman)
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2.2 KVM

KVM (Kernel-based Virtual Machine)[1] (& Linux 7 — %)V 2.6.20 PARFIZEHERER I 1
TWBNA =N HF—=TH5, KVM & Intel VT KO AMD-V # & x86 N— R =
7 Eosgefifi bz AR —F LTS, KVM INA =N F— b &> VoL
1 ¥ —¥ LT Virtio API 2 L T, (R~ ¥ VIZHEREL T N 2284445, Zh
W& ARBYEIZE 2 A —NN—~Y REDRLITE 5,

2.3 Docker

Docker[2] 1% Docker #LA358%, #8495 Linux ECTHEMET DPEME I N7z Linux 3V 7
FEFIaA, ETT57 TV r—va v Thb, Docker 13TV T FE2FETTDHEITTE
<, AV TFAA=VDERRP AT 2 HMAERIEL TS, Docker ¥ > K& UELY
%1Z1% Docker daemon LIEEND FT—FE Y TOR A2 EFTE2HEDNHD, ZD Docker
deamon 1% Docker Tf7 5 I % — & CEMT D (X2.4).

Registry

A

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

\/

Image Kernel Container

2.4: Docker

2.3.1 Docker Registry

Docker Registry (& Dcoker 1 A —Y %47, A TEX LY — NP R7 TV r—ray
THhd (3, UAFOHAEIFHAING,

o 1 A—VDRIFGI & HE ITEHT S
o 1 A—VEIMGTEZNNATIAVERTHAET D
o A=YV DRIF LB EANPENDOFRFEY —27 70 —IZEIZHET D
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2.4 Podman

Podman (& RedHat #ED3BAFE, #8449 % Linux ETOCI 2V 5 =¥, &8, EIT77
572007 —EVVAIVTFITYIVTHD [11], Podman & OCIHERD IV 5755
VERALNIMIEFT B 720, Bk U7z Docker REMD IV FF IV HMEZ D,
& 7z, Podman CLI 1% Docker CLI & [F Ufgge %2 29 %, Podman (F3 >V T7F &A1 A —
VANV=Y, AVTF IR AL LENUT Linxu H—RIVEERENFETLZII LT, 7—
EVVATHEITINS (K2.5), Podman OFlH FIZH D IV T FI, Rt —H XUIIE
FEL—ONWT NN L > TEITITIILENTE D,

Registry

Container

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

Image

Kernel

2.5: Podman

2.5 Singularity

Singularity[4] & 1%, HPC BB ICEEI SN2V TF T IV N T A—LTHD, Sin-
gularity 1& YNV FI—FIZHIGLTHY, V7 FHNTOMRIZETI—FOHERZ 5]
k<720, VIR BMEROFE A BTN, £727 740 M T, SHOME, /tmp,
/proc, /sys, /dev WAV T HIIY Y I, y—/N LD GPU 2 fHICFMHTE S, O
VT F A A=k Singularity Image Format (BA'F, sif) &IEIENEH—T 7 1 L N—A
DD, T—HhA TRHENBEGTH D,

2.6 Ceph

Ceph (&, RedHat #ED3BAF, FMT D207 7 A WY AT LA TH D, Ceph T8 AT
YV MARNL—YTH% RADOS (Reliable Autonomic Distributred Object Storage)
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MN—=ZALB>TND (K2.6), ATV MNARV—VET—REATII eV
BATRVERNE2GTD2AN V=YY ATALATHD, EHEOAN L=V HAQATHATSE
ATV NANV—=INRHEATI 2 ANV =Y THS, RAODS T, Object
Storage Daemon (OSD) (27— &#&fNd 5, A7V =V MOREIZIE, 7T ALYV T
% 7642 Controlled Replication Under Scalable Hashing (CRUSH) 7L J) XAIZ &Y 7
TV MO ERIRT 5, BEOFRICHELTIHERIITISDTNTHD 2O
Ceph 7 7 AZKNDTRTD ) — RIMEEINTVWINEEZFHETED, TDD, T—
B DG AEINGRIMIND, /2, CRUSH T —X %27 T AZNDTRTOD ) — RIZ
HEIIDBUES T,

RODOS &7 I AR IMRHFEIND T — X DERE/FOLZT, REA TV I hADT 7
T A J#k & UT Object Gateway, RADOS Block Device (EAF, RBD), CephFS 23 %,
Object Gateway I& HTTP REST RH TV 7 ARIBREFEIND A TV =7 NANEET 7
Y ZAMABETH D, RBD E71Y 7 FNA 2L UTT 7R AWAHET, libvirt Z#MAE
DETCVMDT A AV UTHATES, £/, RBD RIANEHEHLZOSIZvy 7L
extd X XFS RETT7 A —<Y FUTHMHTES, CephFS I POSIX D7 7 A LY
AT LTHD,

RADOSGW RBD
LIBRADOS CEPH FS

RADOS

X 2.6: Ceph DT —F TV F ¥
Ceph Tl&, / —R&EIZV T AR EWHERT DY —/NTHY, ) —RTIHLATD4DDT—
EUMNEITTED,
e Ceph Monitor
e Ceph OSD
e Ceph Manager

e Ceph Metadata Server



2.6.1 Ceph Monitor

Ceph Monitor (AR, MON) J — R T AR D)V ARBIZET 216, 7 — X 70K
NW—=IV&MRFT 5, BEENHEELZGE, 77 AZNOD MON J — R T Paxos &\ D G &
TINTY ZALZFEHALUT, EOERPIEL D E ZEILTIRET D, TD/, THEAHED
MON / — RZEET S BENRDH D,

2.6.2 Ceph OSD

Ceph OSD (BLF, OSD) iE¥IHEA L —Ji2R2 %, ZOT—EVIE1IADHDD 2 XD
YA N L —IIZR LT, 1207 —E V2 EET S, OSD ik MON Li@fEL, OSD 75—
TVOREZ RS D,

2.6.3 Ceph Manager

Ceph Manager (BAN, MGR) / — NI& 7 7 A X2k HREFRZINET D, MGR I
MON & HIZEEL, AMEDE=R Y VTV AT AREHY AT LADA VA —T 2 — AL
UTHERES D,

2.6.4 Ceph Metadata Server
Ceph Metadata Server (2L K, MDS) / — Ri% CephFS DA & 57— X 21174 %,

2.7 Ansible

Ansible[6] I& RedHat £E23BHSS, $MET 2 AT LMK, V7 b = 7 ORBK L %217
S HENMEY =V Thd, HOENUOHARUAZREZ 7AWV STY 7 27 DA VA
N—=ILR&EE HEWIZETTED /2O, AV 2= 7 5 AR 2 HEET D BRI DK
X I ADHIKICEHTH S, Ansible DR L TZ—Y 2V MLV ADRDH D, FESEH
%17 D FEAR Y Python 2MHFHAIHET SSH THUET 5 Z X NHRETH AU RETDH I L
MTE 5, Ansible D—#HDMLIEIE Playbook & \W\©D HAIIZE & £ 65, YAML EA Tl
BXND, YAMLERTHRINT WS Z LT, AlFMENEG< EZEANESTHD, /-,
AVIIARNTIFYE2I—RELUTETIENTED,



2.8 Slurm

Slurm[7] & Linux 7 7 AR AT DT A=K LV IV RNEEIDY a TRV a—-) v
JYATLTY, Slurm (ZIZEANTO 3 DD EEEREZ 29 5.

o AMRZETTIZI-HITHLTY Y —ANDOHAMI, JEPMIY 2T 72 X2 E D Y
T3

o MU MTHNK ) — R EDYa TORMK, E17, E=&) VT 2FD
o HHEFDY a TXa—2EHTLILIZLY, VY —ADBEEHIIT S

Slurm TIXFEIZ slurmetld & slurmd THEEI NS (X 2.7), F7z, slurmdbd Z G252
TBHIELT, T—BRN—ANT AV Y T4 VIEREGLHFRTDIIENTED, THAV YT+
VIEMERRTO LT, VaTDOBEEEZTET L I ENAREE R D,

Controller daemons

———————————————————————————

slurmctld 3 slurmctld

(primary) } (backup)
Y e

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

Compute node daemons

2.7: Slurm DY —F 577 F v

2.9 rsnapshot

rsnapshot[8] & rsyen IZED K ERANY I Ty TA—T4 ) T4 Thd, H—AITY
YRVE-DIIVVDAFY TV AV FEMDSIENTED, YVE-IY YV EIE SSH
R Tl{E %475, rsnapshot X EIN/ZBDAFY TV ay N2 {FFd 2720, fHX
N2 T 4 A7 FIEIFMAR N T 2 Z L 138V, T—RDETTITIENNY 7T TOHRTF
HmD rsyne REEZHWTCIAE =275 2 & T, RFED T 7 A IWVODEIHZR I E AE IS
ITEL, N\wo2 7w 7T 2HETSI20& cron BRELHHTLIHELH D,



2.10 Akatsuki

Akatsuki AT —ATHHAL TS VM EHY A7 A, HFF LAN #id — A, AES
DNS OfE % $2t9 5 Web IV MO —)LSR )V TdH S, Ruby Ttk I THY, 71—
L7 —2 ¢ U Ruby on Rails 2L TW\W5, KI—ADZFEIFZROT AV hTRy
1Y U VM DIERAR Y 2175, BUEIRY AT LAEHF — ADWVEH (57275 TV D,

2.11 1ie-virsh

ie-virsh[9] IFARI—ATHHL T2 virsh 25w 7 U7~ VMEHRY -V THD, 1—
Y UID KU GID 1H#Z AU, o 2—5 VM % BE SR WA Z FFD, ie-virsh
X VM EHZ 13 T4 <, Linux Kernel D7\ T %4575 Z W TE D, TD/D, Ad—
A®D Operating System £ WD FEFET, OS IZODWTHERI—ERE UTHRETHHINTY
%, BIEIXY AT LEBF —LAPEM, RFE2T->oTWV5,
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