=CORE MICRO
=~ S ZSYSTEMS INC.

CMS OpenZFS N"—X
HPC/AIl Storage # G D Z#85r

Gfarm / Lustre / BeeGFS
PNFS / MinlO S3

iRODS

OpenZFS

CORE MICRO SYSTEMS




ERANE

« CMSHPC/AI 72 v b7+ —LERICDOWVWT
« CMS OpenZFS~ — ZHPC/AIl Storage D#B/>




CMS HPC/Al 75vhTJ4—LREIZDNT




CMS HPC/Al 75 YhI4A—LDER

¢ BRALII-RT—RICRELXT I
HERE MR ERICS L CREML I NI P L=V X T L, NVMe SSDs IC& 2 @R T — &
TOER, REHEMEMBEMEICTN/ZHDDs A bL—Y TRILF—KERAT —X
REICENT-T—TFI7A4 77477 F£TRIE <0G

« AIHPC ARICRBE{ILINT-EfEL TR X —XRDFEIR
HEMWRE S TXILF—HRDONT VX ATILT 5, GPU & SR RS ER % IS L 7-1
BHOAIMHPC 72 v b 74— L, ®ESE. "E2AFRIITIG

-%ﬁﬁﬁwﬁﬁ%ﬁméﬂﬁt?%le7UvFM%7W?F757Fﬁﬁ
T—REMGITDELICHEERARET 228 I1CLD, Ty P AL DELR ML —,
ARL—vavyaXRbzgEld 27778/ )a—-— 3>




# Y X7+ )L HPC/AI T

Vb IF— Lk

"
Ty,
T

.+ B#H® CPUIGPU R—RD ¥ 5 R ZAVK—HF 7 LERXDEIE AIHPC +’§ﬁ%7
. BEEHICE AEYERELESEARE 25— 7Y FAIHPC X b u—wz?m | fr’r'w

=il |§
« BMRFR/EASHYVa—vay (FYIRT=LLRILDNAT )y b)%iﬂ/rcé&%?%iﬂlwﬁﬁ
Iﬁlilﬂil]ji_t)

CMS T =7 Y 7t X—7TlF, AIHPCEHEXK 72 v b 77 —LPKBEBRIX L —2 ROSH R T LD
I VRN RIBETT
BERDO WIS EZRET 7Y b 74— LBEHEFEICRRICH LT 20GAE-THEY £9

(| Bs




Rear Door Rack Cooling System Immersion Micro Datacenter

¥i
¥a
st LA

EEEEAA RS

|

_."*'L =

Direct Liquid Cooling System




CMS OpenZFS X—X HPC/AIl Storage M #87




%nnw%

FHORAD TPV
B D NVMe =381t RAID T > 2> with ARC /NA /XX BRI EHEDIRAIDT > >

« PCleGen5 "X7—*%TIVF~
Infiniband NDR400, 400GbE X L —C Ry b7 —72

e LEE7ZFANSRTFLOYR—}
PFS (Gfarm. Lustre. BeeGFS. pNFS). NAS (NFS. CIFS). LTFS. S3

« A—RF—=RIZWLTE=HREZZAX
NVMe SSD (Z £ 5 m@®X b L —2 (AINVMe &k, /v 7 U v F), XKBHEHDDs R kL =0 =757
Z JEE, iRODS IC& 2 HSM 7 — X BEB{L DY R— b

- =A%
RSN TAEZ~Ny F /= FEBREBLOLIT 7 O—2 v IEIC KD T2 HA FB RIS it

=
)

AL —=—IFNAZhoANy R/ —F, 7Rty Y XEY, 2y bT7—0A4vR2—7x—X_ PSU  C.
EndtoEnd > X T LEHR., HAXTA XAJGER Y TILRALT7 7 AL AT LAERETZ X i




1 REMRE 22

« Base Operating System
Linux X—X X kL —2 OS

- BV -
AP =T, ZER
N—FT7zT7ERCPU. XEY, v bT7—7 EFRSH7 7> BRI=Y K BMC)
IR —Y vy VT (77ANYATLRY) 2—LDIT >y A=Y v PEEAESD XY
B>y — I
f& =@ X
T7T7AINV AT L/INT +—< > XEZX (CMS PFS Insight)

« 7Ry T34 R4Vl (OpenZFS)
RAID L- ~JL (0. 1. 5. 6. 10, 50. 60). dRAID. Special VDEV
NVMe SSD Cache
NVMe SSD Transaction Log
EELEER/L R

g51t

c N—=FTJIT  -AbL—=T 02T L—% (EE/EEFERES) BAFE




1 REMRE 22

T—7AT47
LTO-9

W7 7 A IV AT LA
Gfarm

Lustre

BeeGFS

NFS

S3

SMB

LTFS

=a] B
Cross Active — Active

-« Data Life Cycle Management ((RODS)
HSM
Policy Base Data Migration




All Flash NVMe CiB (HA) &Rk

Base Platform & 77 AT RT L
EPYC 9004 (Genoa) Gfarm
Lustre
PCle Gen 5 NVMe SSD x 24 BeeGES
pNFS

B

20 AL FLASH ARRAY STORAGE CONTROLLER 54100

MinlO S3
NFS
BBU 2x Canisters CIFS

E‘?‘l..ﬁ °0000000C 00O
To300000808T3C009030

/f
1/

VA U \
VGA UART 2x RJ45 PCle Slots



ALL HDD #& Rk o T

90x 3.5 HDD Bays

5x System Cooling Fans

Cable Management Arm Area

SEES

4x Mini-SAS Expansion SAS Module




S S

S

151

\
\

Storage
IB
IF 24G
X 8

_~/
=]
Bx

b L

.
iy
S
o




iy U LE
b

NVMe SSD He
EPYC 9004 (Ge

X

T

P

i o) it e conl ) -

2

RO,

z]l

\
\

4U/90 x4




CMS ZX OS AT LR X

CMS ZX OS Base Platform

MinlO S3 PFS HSM
Storage Management
ZFS iRODS

CMS Enclosure Tape Archive Data Life Cycle
RAID Engine Management Management Management

Tape Drive and Library

[ NVMe | 1 [ | | | | n
SSD

HDD




MinlO S3 NVMe/SSD 7\1 1) K& micfl

S3 Endpoint
Nginx load balancer

RESTful APl
iRODS minio 1 minio 2 Hertbeat minio 3 minio 4
Tape Drives SAS — " PCleGen5 —SAS PCle Gen5

Po‘lfrcyf Base Migration

JFES 1 ZFS 2 ZFS 3 ZFS 4
HDD NVMe SSD HDD NVMe SSD




HEI2Y—)L (Web GUI)




‘ @ cms-draid

a= BMC

<5 Network

S Storage »
? HA Status

£+ Config 4
ol PFS Insight

dashboard P overview

Overview

Nodes

: 0

Nodes
Interfaces
Connected

: 0
)
: 0

Enclosures : 0

Slots 0

Drives 4 3]
Storage

Total size of all pools

300.00 B

Nodes
Disks

@®Used: 100.00B
@®Free: 200.00 B

: 0
: 0

Nodes
Pools

: 0
: 0

Nodes
Online
Offline
Maintenance
Standby
Standby With
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o D e O O



‘ ‘ @ admin

Notifications

dashboard P storage P enclosures P manager P 1
. Dec 16, 2024, 1:52:33 PM

‘ Overview E n CI osure @ Enclosures error on node manager i

o= BMC Enclosure: 1

<: NEtwork Drives D

S Storage ' {_ 12 5000CCAOBE78DF1C CRITICAL  sdl

oL ] K (3 @ & 3 BRI - R < © |
m [ ] [ ] [ ] m m :] m E 23 5000CCAOBBCAA7EC CRITICAL  sds m
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A Overview

== BMC

<5 Network

S Storage v

Enclosures

Disks

Mdraid
VNC

Tapes
® HA Status

£+ Config .
ol PFS Insight

dashboard P storage P pools P node

POOIS Q, Enter your keyword arch

minio1 1 6.81 MiB — 0.00% 58.22 TiB
minio2 0.00 B
minio3 0.00 B
minio4 1 6.40 MiB — 0.00% 58.22 TiB

Items: 1ggvH o < - > » ‘
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OBJECT STORE

LICENSE

Object Browser
Access Keys

E Documentation

Administrator
Buckets
Policies
Identity
Monitoring
Events
Tiering

Site Replication

Configuration

Subnet

License

Health

Performance

Profile

+ Object Browser
E minio3-4

« Name

B minio-cp

B readiops1.png
B readiops2.png
B test.txt

By wiops1.png

By wiops2.png

(1 Start typing to filter objects in the bucket

Last Modified
Today, 15:36
Today, 09:12
Today, 09:12
Today, 13:15
Today, 09:12

Today, 09:12

281 KiB

130.1 KiB

370B

315 KiB

1331 KiB



‘ - @ admin

dashboard P irods P providers

Overview prOViderS Q Enter your keyword
RNAC
Livin

= =T E=

irods-provider-z001 . . 192.168.5%,9 --
Storage iIRODS Provider — &5,
9 irods-provider-z002 192.168.56.221 -

¥ HA Status

£+ Config »
ol PFS Insight

% IRODS

Items: | 100 v
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. = @ admin

dashboard P irods P rules
M Overview Data Migration Q Enter your keyword | Refresh
= BMC
Captured screenshot
«<; Network
irods-provider cms_zone 192.168.56.221 rods rods SUCCESS (0) FINISHED @
€ Storage ’ _ _
2 irods-provider cms_zone 192.168.56.221 rods rods SYS_REPLICA_DOES_NOT_EXIST (-164000) FINISHED @
P HA Status 3 irods-provider cms_zone 192.168.56.221 rods rods SYS_REPLICA_INACCESSIBLE (-168000) EINISHED ©
a Config > 4 irods-provider cms_zone 192.168.56.221 rods rods SYS_NO_GOOD_REPLICA (-166000) FINISHED @
= i - i 192. .56.221 TA TYPE T P T -17 Fi E
" PFS In5|ght 5 irods-provider cms_zone 92.168.56.22 rods rods DATABASE E_NOT_SUPPORTED (-173000) FINISHED @
6 irods-provider cms_zone 192.168.56.221 rods rods SUCCESS (0) FINISHED @
s IRODS
7 irods-provider cms_zone 192.168.56.221 rods rods SUCCESS (0) FINISHED @
: : B L o=
3 irods-provider aezone DatarMigration Werkflow —Eed& 1T s B SUCCESS (0) FINISHED @
9 irods-provider cms_zone 192.168.56.221 rods rods SUCCESS (0) FINISHED @
10 irods-provider cms_zone 192.168.56.221 rods rods OVERWRITE_WITHOUT_FORCE_FLAG (-312000) FINISHED @
1 irods-provider cms_zone 192.168.56.221 rods rods SUCCESS (0) FINISHED @
12 irods-provider cms_zone 192.168.56.221 rods rods OBJ_PATH_DOES_NOT_EXIST (-358000) FINISHED @
13 irods-provider cms_zone 192.168.56.221 rods rods SUCCESS (0) FINISHED @
14 irods-provider cms_zone 192.168.56.221 rods rods SUCCESS (0) FINISHED @
15 irods-provider cms_zone 192.168.56.221 rods rods REPLICA_IS_BEING_STAGED (-721000) FINISHED @
16 irods-provider cms_zone 192.168.56.221 rods rods SUCCESS (0) FINISHED @
Items: (100 v I « < - > » l
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Alert IRODS status

N

To: O Nhan Nguyen Huu

Aler IRODS health check

Node: irods-provider-z001

Fri 10/25/2024 5:45 PM

Server
PID

Server
Host

Server
Zone

Request Host

Request

Client User

Request

Proxy User

Status

21297

irods-
provider

cms_zZone

192.168.56.211

hieuadmin

hieuadmin

CAT_NO_ROWS_FOUND
(-808000)

21316

irods-
provider

cms_zone

192.168.56.211

hieuadmin

hieuadmin

CAT_NO_ROWS_FOUND
(-808000)

PARYE

irods-
provider

cms_zZone

192.168.56.211

hieuadmin

hieuadmin

CAT_NO_ROWS_FOUND
(-808000)

PARYL

irods-
provider

cms_zZone

192.168.56.211

hieuadmin

hieuadmin

CAT_NO_ROWS_FOUND
(-808000)
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