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CONTROL DATA] .

6600

NEC 3/t 2% SXJT -

Control Data Corporation Cray 1 NEC SX-3
(CDC) 6600 Released in 1976 Released in 1990
Released in 1964



The Beowulf parallel workstation project

Compute Compute Compute

Node 11

Node i}

Gigabit Ethernet

The Beowulf
Cluster

The first Beowulf Linux commodity cluster was constructed at NASA's Goddard Space Flight Center in 1994 and its origins are a
part of the folklore of high-end computing. In fact, the conditions within Goddard that brought the idea into being were shaped
by rich historical roots, strategic pressures brought on by the ramp up of the Federal High-Performance Computing and
Communications Program, growth of the open software movement, microprocessor performance trends, and the vision of key
technologists. This multifaceted story is told here for the first time from the point of view of NASA project management.

https://www.spacefoundation.org/space_technology_hal/beowulf-computing-cluster/
https://www.researchgate.net/figure/The-Typical-Beowulf-Cluster-5_fig6_307597732



Sifiol AHAZE (HPC, Cluster)

Testbed

Management
Nodes

i

Nurion Piz Diant
KISTI, Korea Swiss National Supercomputing Centre , Switzerland



L1} &1 BHEE= HPC

Computer_A > ssh-keygen -t rsa
Computer_A > ssh-copy-id -i ~/.ssh/id_rsa.pub Computer_B

Computer A Computer B

HIO|E wehs 2t L= FREl 20l SSH BZ20] 21S3HoF 2.
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HPC in the Real World
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CPU : AMD EPYC 7543 32-Core x2EA
Memory : 1TB

Network(Ethernet) : 10G
Network(Infiniband) : 200G HDR
DISK : NVMe 7TiB x1EA (Clis|2)

IPMI : 1G (A|AE 2i2|8)

0SE C|A 3= EIXYSHX| g2 (Stateless)
Disk 2EA, H/W RAID 7IE H|& ZA

x 20EA



- PCle EIY (DAL 1904 WA 215) - SXME}Q! (DALIH MH|IE 1K)

- L=

Interconnect NVIDIA NVLink™: 900GB/s
PCle Gen5: 128GB/s

[ SIO|EE|EAOZ J1d / 28 L.E==PCle, 28 5= SXM ]



| NVIDIA-SMI 440.64.00 Driver Version: 440.64.00 CUDA Version: 10.2 |
R R R T T +
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M. |
| 0 Tesla V100-5XM2... On | 00000000:1A:00.0 Off

| N/JA  65C PO 270W / 300W | 930MiB / 32510MiB
R i R R
| 1 Tesla V100-SXM2... On | 00000000:1C:00.0 Off
| N/JA  54C PO  225W / 300W | 930MiB / 32510MiB
e R
| 2 Tesla V100-SXM2... On | 00000000:1D:00.0 Off
| N/A  54C PO  225W / 300W | 930MiB / 32510MiB
R e e R LT e e
| 3 Tesla V100-SXM2... On | 00000000:1E:Q0.0 OFfF
| N/A  B5C PO 261W / 300W | 930MiB / 32510MiB
e R LR R R LR

HOW IT FEELS TO
DRIVE A FERRARI

FIXED AT 60 KM/H
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CPU Cluster GPU Cluster

ﬁ_ﬁ@r UHHI

HDR(200G) 40 Ports

HDR100 80 Ports 715

FDR(56G) 108 Ports
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AEDIRI ZHI : S0 AIAR Lustre (1)

© inodeltHr 2 AER|X|0) X%

Management Metadata Object Storage Object Storage
Servers (WG Ss) Servers (MDSs) Servers (05Ss)  Targets (OSTs)

@&© Gy ® O 2 mele ojof inode A0 20| Xyt

Lustre MES1  MES2 MDS1  MDS?2 Lustre
Clients {active) (standby)  (active) (standby) Routers Commadity Storage (< 3 2 K B)

@ 1 File open requested
Lustre Client

-

@ 2 Layout BEA returned
055 4 FID (Object J, Object K,..)

0555 3 4
@ Object J Object K
C 0556 wiritten written

Enterprise-Class Storage L
@ Arrays and SAN Fabric

OSTO OST1

= InfiniBand network L -
- Ethernet netwark = failover capahility




AEDIRI ZHI : S0k AIA Lustre (2)

HIEIC]|O|E 822 Hol= &= A 219)?
HEQI= 23 g 2 0191?
Infiniband YIEQAE FI| A2=2)}?
SCO|HE = ol 7iX| 2 AQIT}?
DLIEY MHE M2 S9h?
o1 Of<EH| TBHK|?
MH| CPU, H|22| S A2 09| & Z217}?

Kernel 2} Lustre HHXL adoj=2 g}?

MGT2} MDTE &0| & Z210}1?

QBNE AER|X|E= oA S de 2001?

2} C|A3 RAIDE 8+2, 10+2 O &X|?

Hotspare = €0} = 21 Q19}?
=52 25 A0|=E=?

Striping HX2 09|

et

291}

SSDE ’d&n}?
SATA C|AIR &2
OfL|H Z&tEt?

Failover= O{C|7}X| n}?
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AECIN =HI : S20Ka ANAR GPFS

Infiniband HDR 200G

NVMe Disk
Tier-0

IBM ESS3200
(NVMe C|A3)

Policy
B

IBM ESS3500
(NL-SAS C|A3)

NL-SAS HDD
Tier-1

ofLie| =F0I|M Tier A==, X3 M= G|O]E], |O]&] 39
Soll w2t YA S oo 22X = &8 Jts



AEZIRI ZHI : GPUDirect Storage (1)

CPU

L Em

Without GPUDirect Storage

System
emory

NVMe

PCle
Switch

cPU GPUDirect Storage= NVMe &&= NVMe-oF2t Z
= == 2 2 e 912 MEtAetGPU HI22| 2te| ZI o]

E| ZEZ2 ZASISICE Ol= CPU BB 20| £7+ S
S0 SANE IBET, NIC [ MEA 20| Z
D i Oh 0|2 2] AN A (DMA) 21ElS AL3}0] H|O|ES GPU
22| QO 2 217 0| SAILU O 2M CPUY| HEFS 5

xl OI-I—|:_|..

LS —

ofm

With GPUDirect Storage

GPUDirect Bounce
Storage buffer PCle

NVIDIA Magnum IO GPUDirect Storage Design Guide, DG-10177-001_v1.9.1, Apriil 2024.



AE2INl £HI : GPUDirect Storage (2)
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AEPIN| ZHI : GPUDIrect Storage (3)

Lustre 2.15.0 Changelog
*[LU-14798] - NVIDIA GPUDirect Storage Support

GDS On
loType: READ XferType: GPUD Threads: 64 DataSetSize: 88965120/102400000(KiB) I0Size:

16384(KiB) Throughput: 8.271321 GiB/sec, Avg_Latency: 118359.790872 usecs ops: 5430
total_time 10.257581 secs

GDS Off
loType: READ XferType: CPU_GPU Threads: 64 DataSetSize: 87687168/102400000(KiB)

|0Size: 16384(KiB) Throughput: 7.456274 GiB/sec, Avg_Latency: 133003.739459 usecs ops:
5352 total_time 11.215387 secs



AEZIN =4I : TIEF AEEIAI

Used Avail Use%

AATE HEYE
AEZ|X|

Ao e
AEB|X| #1

Al=go[H ¢
AEE|X| #2

Al=go[H e
AED| K| #3

Al=g0|M H
AER|X| #4

40T

17T

8aT
1197
6.6G
1541
413T
6521
1447
867T
1.3P
1.5P
1.8P

12T
49T
3.1T
17T
1777
47T
30T
30T
37T
13T

18%
26%
97%
88%

1%
17%
94%
96%
96%
99%

4.2T 100%

407
50T

98%
98%
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Power Supplies

Bay Present Status

1 @ ok @ Good, In Use
2 9ok @ Good, In Use
3 9ok @ Good, In Use
4 @ ok @ Good, In Use
5 @ ok @ Good, In Use
6 9ok @ Good, In Use

24-Hour History Graph C [>

Power consumption over the past 24 hours at five-minute intervals

14539

B Maximum 13867
Average 9711
Total GPU 12239

20F5-06-10 11:53:45

24 hr 18 hr 12 hw & hr Maw

Power Status Maow Pawer History 5 min 20 min 24 hr 1 week

Present Power Reading 8363 Maximum Pawer 13867 14154 1L471 14621

Capacity

3000 Watts
3000 Watts
3000 Watts
3000 Watts
3000 Watts
3000 Watts

W Aave
kvar
kVarh







LI dE2MotHl S2SHAEHSE +

1. Rocks Cluster (Since 2005) : 2018 OfX|at AHH|0|E
https://www.rocksclusters.org/

2. OpenHPC
https://openhpc.community/

M 2I2|X : OpenHPC v1.0 (12 November 2015)
ZZ2 Eel=: 2.9.1 (12 May 2025)



https://openhpc.community/
https://github.com/openhpc/ohpc/releases/tag/v2.9.1.GA

OpenHPC £Al 44

Install Recipes

To aid in the installation of OpenHPC packaged components, a variety of companion installation recipes are available. These can be obtained via
installation of the docs-ohpc RPM after the OpenHPC repository has been enabled locally. Alternatively, copies of the guides are also provided for

each release track on the OpenHPC GitHub Wiki:

[RHEL 8.10 Variants]

e Latest version of 'ohpc-release’ for EL8 (md5sum=35eed49860df2b0b92331c6d19761879)

* Rocky Install Guide (with Warewulf + OpenPBS)

e | Rocky Install Guide (with Warewulf + Slurm)

[OpenSUSE Leap 15.3]

e |atest version of 'chpc-release’ for Leap_15 (md5sum=156d2919b4659b5f15f7706945527cd2)

e Install Guide (with Warewulf + OpenPES)

e Install Guide (with Warewulf + Slurm)

https://github.com/openhpc/ohpc/wiki/2.X



OpenHPC &A1 RSt (2A17101H Okay)

In [7]: BUILD_CMDS=["=h $OPENHPC_BUILD_FOLDER/Phasell .sh 2=&1 | tee froot/bui ld_logs/Phasell . [og",
“=h BOPENHPC_BUILD_FOLDER/ Phasel2. sh 2=&1 | tee froot /build_logs/Phasel2. log",
"sh $OPEWHPC_BUILD_FOLDER/Phasel3-IB. sh 2=&1 | tee froot/build_logs/Phase03-IB. log",
"=h $OPEWHPC_BUILD_FOLDER/Phaseld-ZF5.sh 2=&1 | tes Sroot/build_|ogs/Phaseld4-2F5. og",
"=h $OPENHPC_BUI LD_FOLDER/Phasel5-0HPC, sh 2=&1 | tee froot/build_logs/Phasel5-0HPC. log”,
“sh $OPEWHPC_EUILD_FOLDER/ Phasel6-Lustre. sh 2=&1 | tee froot/build_logs/Phasel6-Lustre. log",
"=h $OPEMHPC_BUILD_FOLDER/ Phasel7-Enable-Lustre.sh 2=&1 | tee froot/build_logsf/Phasedy-Enable-Lustre. log",
"sh $OPEWHPC_BUILD_FOLDER/Phasels-MFS. sh 2=&1 | tee froot/build_loos/Phasel8-HFS. log",
"=h $OPEWHPC_BUILD_FOLDER/PhaseD9_Instal | _CUDA. sh 2=81 | tee froot/build_logs/Phaseld_Instal [_CUDA. log",
"=h $OPEMHPC_BUILD_FOLDER/PhaselO_instal | _GPFS.sh 2=&1 | tee froot/build_logs/Phasel0_instal | _GFFS. log",
"sh $OPENHPC_BUILD_FOLDER/Phasel 1 _SetupGPFS. sh 2=81 | tee froot/bui ld_logs/Phasel 1 _SetupGPFS. log",
"sh $OPEWHPC_BUILD_FOLDER/Phasel 2_Zabbix. sh 2281 | tee froot/build_logs/Phasel 2_Zabbix. log",
"=h SOPENHPC_BUILD_FOLDER/ Phasel 3-BasicSoftwares. sh 2=81 | tee froot/bul ld_logs/Phasel 3-BasicSoftwares, log",
"sh SOPENHPC_BUILD_FOLDER/Phasel 4-Intel Onetdpi . sh 2=&1 | tee froot/build_logs/Phaseld-IntelOnedpi . log",
“=h SOPENHPC_BUILD_FOLDER/ Phasel 5-Python.sh 2=&1 | tee froot/build_|ogs/Phasel5-Python. log",
"sh $OPENHPC_BUI LD_FOLDER/ Phase! O0O_NODE-CHROOT . sh 2=&1 | tee froot/build_logs/Phasel 00_NODE-CHROOT ., |og",
"=h $OPEWHPC_BUILD_FOLDER/Phasel 01 _NODE_IB. sh 2=&1 | tee froot/build_logs/Phasel 01 _NODE_IB. log",
"=h $OPEMHPC_BUI LD_FOLDER/ Phasel 02 _NODE_Lustre.sh 2=&1 | tee froot/build_logs/Phasel 0Z2_MODE_Lustre. log",
"=h $OPEMHPC_BUI LD_FOLDER/Phase! D3_NFS-MOUNT . sh 2=81 | tee froot/build_loos/Phasel O3_NFS-HOUNT . log",
"sh $OPENHPC_BUILD_FOLDER/Phasel D4_NODE_ZFS.sh 2=&1 | tee froot/build_logs/Phasel D4_NODE_ZFS. [oa",
"=h $OPENHPC_BUI LD_FOLDER/Phasel O5_NODE_CUDA . sh 2=&1 | tee froot/bui ld_loas/Phasel O5_NODE_CUDA . 1og”,
"=h $OPEWHPC_BUI LD_FOLDER/Phasel O6_NODE_GPFS. sh 2=&1 | tee Sroot/build_loas/Phasel O6_NODE_GPFS. log",
"=h $OPEMHPC_BUI LD_FOLDER/Phasel 0V-Zabbix. sh 2=81 | tee froot /build_logs/Phasel 07-Zabbix. log",
"sh SOPENHPC_BUILD_FOLDER/ Phasel 90-Provisioning. sh 2=&1 | tee froot/build_loas/Phasel S0-Provisioning. log" |
"=h $OPENHPC_BUILD_FOLDER/Phasez00-51urnConf. sh 2=&1 | tee Sroot/bui ld_loas/Phase200-5lurnConf. log",
"=h $OPEMHPC_BUI LD_FOLDER/Phasez10-AfterFinish.sh 2=&1 | tee froot/build_logs/Phasez10-4fterFinish. log",
"sh $OPENHPC_BUILD_FOLDER/Phase2l 1 _nv_fabricmanager.sh 2=&1 | tee froot/build_logs/Phase2l 1 _nv_fabricmanager. log",
"sh SOPEWHPC_BUILD_FOLDERS sw/ Instal | _CUDA. sh 2=&1 | tee froot/build_logs/ Instal | _CUDA. 1og"]



OpenHPC &Rl - 12 dl[kE9 +8

Phase01.sh

Phase02.sh

Phase03-IB.sh
Phase04-ZFS.sh
Phase05-OHPC.sh
Phase06-Lustre.sh
PhaseO7-Enable-Lustre.sh
Phase08-NFS.sh
Phase09_Install_CUDA.sh
Phase10_install_GPFS.sh
Phase11_SetupGPFS.sh
Phase12_Zabbix.sh
Phase13-BasicSoftwares.sh
Phase14-IntelOneApi.sh
Phase15-Python.sh



OpenHPC £l

STEP
01

7|2 0/SEH
X

7|2 HZEX|E2] HE
EIAH, 7|2 228

i

712 2ZESof

(vim, screen, ksh, csh, )

- 1R dllE9| 48

STEP
02

Celo|H 2X] 3
I A|AE 2

* Infiniband
* Lustre, GPFS, GlusterFS
ZFS, NFSoverRDMA -

STEP
0K!

GPU 2t MX|

* nVidia Driver AX|
» CUDA AX]
« HPC Toolkit AX|

STEP
05

HPC 221 AT EQ0] MX|

GNU Software

Intel OneAPI

AMD Compiler
Python

Julia

Quantum Espresso
Mathematica
Matlab

Lammps
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Phase100_NODE-CHROOT.sh
Phase101_NODE_IB.sh
Phase102_NODE_Lustre.sh
Phase103_NFS-MOUNT.sh
Phase104_NODE_ZFS.sh
Phase105_NODE_CUDA.sh
Phase106_NODE_GPFS.sh
Phase107-Zabbix.sh
Phase190-Provisioning.sh
Phase200-SlurmConf.sh
Phase210-AfterFinish.sh
Phase211_nv_fabricmanager.
sh

sw/Install_CUDA.sh
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OpenHPC 2HE&3 - Environment Module

/opt/ohpc/pub

NFS &

EasyBuild/4.6.2
amd/aocc/4.1.0

amd/aocl

autotools

cmake/3.
cuda/11.
cuda/11.
cuda/11.
cuda/11.
cuda/11.
cuda/11.
cuda/11.
cuda/12.
cuda/12.
cuda/12.
cuda/12.
ffmpeg

gnul2/12.2.0
hdfs GNU

hdf5 int
hwloc l2.

i

= OO s () Pd P
P Pod o e Pud =

oo

o P = D

el

ol

7.8

el

$ module load gcc/12.4.8
$ which gcc
$ /usr/local/gcc/12.4.8/1inux-x86 64/bin/gcc

Mow we'll switch to a different version of the module

$ module switch gcc/14
$ which gcc
fusr/local/gcc/14.2.8/1inux-x86_64/bin/gcc

And now we'll unload the module altogether

$ module unload gcc
$ which gcc
gcc not found
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J2{M ApptainerE A2

A APPTAINER DOCUMENTATION SUPPORT NMEWS SHOWCASES

EMPOWER YOUR
APPLICATIONS. °

GET STARTED —

:~% apptainer inspect ubuntu.sif

Apptainer (formerly Singularity) simplifies the .label-schema

creation and execution of containers, ensuring -label-schema.
.schema-version: 1.8

~ .label-schema
software componen ts are oncar:-sulatod ror

portability and reproducibi iL_y.| .label-schema

.label-schema.

.label-schema.

.build-arch: amd64

build-date: Wednesday_ 25 Jan

usage.apptainer.version: 1.1

-usage.singularity.deffile._boc

usage.singularity.deffile.frc
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AHIE2 - Slurm

#!/bin/bash

# Job name:

#SBATCH --job-name=test

# Account:

#SBATCH --account=account_name
# Partition:

#SBATCH --partition=gpu_ A59909
# NMumber of nodes:

#SBATCH --nodes=1

# Number of tasks

#SBATCH --ntasks=1

# Processors per task:
#SBATCH --cpus-per-task=4
#Number of GPUs

#SBATCH --gres=gpu:A5099: 1

# Wall clock limit:
#SBATCH --time=09:090:39

## Command(s) to run (example):

./a.out

slurm

workload manager
Version 25.05

Cluster
Compute
_ b node
Login job2 » . )
node ‘ b f y
\f‘m oA Compute
}“//' node
Batch . ’
JOh5 [ '
g "“-3,_ Compute
_ . node
Login job3 ﬂdr" \ /
node _iubq " \
Compute
node

https://scicomp.ethz.ch/wiki/Job_management_with_SLURM
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https://www.sbsunion.or.kr/news/articleView.html?idxno=478

Het/d = H &FAHA
“\ /|
P /
\ /
Oll &F AT H 4
<« //
/
/\
Ao 24/
“0H2E A |
(RFI/RFP) //
22| ;
.."l = . 7 0| A2
Job scheduling s
e atolsae xS/ /|
/| ‘
yg ameqoiza /| srus )
< [ | 2E 29
/o I >
/| A7 0% HOIL
HES A &2l | —
‘/ “‘\‘ “\\‘ Lustre 10 & \\ jl EI‘ DI_'-'(:D!;
/| \\
AKX &l \,_HPC 2211t D%

) FEREEE
00 A 2l —

SHOIX

AMEXH X

\| '\
O\

1\

SclAH AME W

§§\; NS HE M A
‘\\\\

[
=T
—/

N\

\_ RIS HlolE 22

SdAH AESE

v

_ , A J_]_|. ‘T’LI' E|
[ P A——

Vs

/ W\ HE=2 3

\ | ROl A AR

53] 2 AIDILE
. EHOIX

e O

— Lo

‘\émmm



O& M HLIHE Ganglia 2 2591 Zabb

Main Search Views Aggregate Grapghs Compare Hosts Events Reports Mobile
ATLAS.AzureCloud Cluster Report at Wed, 23 Sep 2015 16:43:04 +0200 Get Fresh Data
Last  hour 2hr 4hr day week month year job or from to Go Clear Physical View
Azure Cloud Grid > ATLAS AzureCloud > | --Chosie & Node s
Overview of ATLAS.AzureCloud @ 2015-09-23 16:42
CPUs Total 911 ATLAS. AzureCloud Cluster Memory last hour
Hosts up: 911 ®
Hosts down ] ATLAS. AzureCloud Cluster Load last hour
1000 %
Current Load Avg (15, 5, 1m): - B00
30%, 36%, 42% ]
Avg Utilization (last hour): s W
34% £ am
=
= m
] .
16:20 16:40
O 1.min  Now 0.0 Avg:187.9  Max:425.|
0 Modes  Now 8.0 Avg:SSE.0  Max:S11.)
Server Load Distribution W CPUs  Now 8.0 Avg:SSE.D  Max:511.)
— =5 ¥ - B Procs  Now 6.0 Avg:286.B  Max:591.

ATLAS. AzureCloud Cluster CPU last hour

100 * Host Card
L] "0
s "= ]
=8 % o0 ATLAS  AzureCloud Cluster Network last hour
[ s
- - i Teamt
- [t . m
. E 600 M
[ B ' | = 20 ¥ “on
- . 2 400m
a - - \ »
6 00 16: 20 16:40 £ N - Y [
Min: 0.0V Awg 1NAV  Me 3340 & 20N
Hin: O.08 Avg wi 8RR 100 M
Min: O.7% Avg \
Hin: 1.9 Avg - 18: 00 16:40
Min: -naeh  Avg 3
Min: -nand  Avg: -mamd  Max: -nam B In  Wow:E17.0M Min: 0.0 196.TH  Max:630.7H

Min: 4580 Avg: .86 Max: 5.5 Wout Wow: S.IM Min: 0.0  Awg: 2.2M  Max 7.54

/O wtiization

2.04 MB

https://www.researchgate.net/figure/Snapshot-of-the-CERN-Ganglia-monitoring-instance- for-Azure-Cloud-In-the-plots-the-Azure_fig2_311627658
https://www.Zabbix.com
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Volluto Project -1

ADMIN / USER |/ USER-EMAIL

User-Email List -

checkboxes

() Active_User

Select Clusters

Select Clusters
Grammar

DMNA
Syntax RNA
Lexicon Baekdu

‘ Get List H Exclude members H Copy List to Clipboard ‘

2l ArES 2! ALEAL O|H[Z 2| AE
- 2= ®E Al 9xlf 01852 AEXIA HIZ SX| 2t

ADMIN / USER / Password

Password Generator

-
Generated Password: #5qQL(T4SUEL

i—EeneratE Password H Copy Password ‘




Volluto Project

r
Last Checked: 2025-06-10 23:10:14
Slot State Size Model SN IntF Timestamp
250:0 Onln 20.008TB WUHT22222AL5204 SAS 2025-03-01 00:58:24
250:1 Onln 20.008TB WUHT22222A1L5204 SAS 2025-03-01 00:58:24
ﬁEEIxI -63% i!'?_l n*' EIAq mx‘" OIE_:! 250:2 Onln 20.008TB WUHT22222AL5204 SAS 2025-03-01 00:58:24
250:3 Onln 20.008 TB WUHT22222A1L5204 SAS 2025-03-01 00:58:24
250:4 Onln 20.008TB WUHT22222AL5204 SAS 2025-03-01 00:58:24
255 Onln 20.008TB WUHT22222AL5204 SAS 2025-03-01 00:58:24
250:6 Onln 20.008TB WUHT22222AL5204 SAS 2025-03-01 00:58:24
250:7 Onln 20.008TB WUHT22222A1L5204 SAS 2025-03-01 00:58:24
250:8 Onln 20.008TB WUHT22222AL5204 SAS 2025-03-01 00:58:24
259 Onln 20.008TB WUHT22222AL5204 SAS 2025-03-01 00:58:24
250:10 Onln 20.008TB WUHT22222A1L5204 SAS 2025-03-01 00:58:24
24
0:11 Onln 10.813TB ST12000NMO04.) SAS 2025-05-27 03:10:03 @ B
0:11 Cpybck 10.813 TB ST12000NMO04.) | i SAS 2025-05-2611:10:09 24
24
0:11 UBad 10.913 TB ST12000NMO027 SAS 2025-05-24 15:10:03 e
0:11 Onln 10.8913 TB ST12000NM0O027 B Cm o SN SR SAS 2025-03-01 00:58:20 24

£JULL 1T i £U.UUo 1D WURNITLLLLLRLID LU JHD L£ULI=UI-UL U'J.30.24



Volluto Project -3

CPU Name IDLE Allocated Mixed Down
o|& 28 A2t 2HElf 2E 22
12 75 20 2
2024-12-19 allocated 2227 87543
11:17:33 N X
3 9
2024-12-19 allocated 2021 97109
11:19:26 11 1
2025-03-14  allocated 2019 70799 36 58 1
16:35:52
2024-12-19  allocated 2017 73780 38 14 !
11:19:28
8 61
2024-12-19 allocated 2229 63106
11:17:38 -
2024-12-19 allocated 2018 76032 7649
11:17:35
_ _ 2 =2 -| -| odst Ol AF | |
2024-12-19 allocated 2019 88558 7649: = EE éE ?_1%I- =x O*-l Ej
1:17:38
2024-12-19 allocated 2015 86150 7649




Volluto Project - 4

SERVER STATS

DISK USAGE

20.04 / 256 GB

O =

e DISKC 19.

DISK D

BANDWIDT

83.76G

® HTTP
FTP

E

B/10TB

100

60

L
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=
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CICHCRLE =
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Client

Node.js

Svelte

Internet

DB

MongoDB PostgreSQL
Backend (TimescaleDB
Zabbix
FastAPI
Zabbix
(PHP)
Python
Python BIOIE] M
ANSA MH 3|
Server System
HIHAIE
SlurmAPI Storage
485 <-> TCP
sS4 HHE Firewall Network
API API
s2aa7|
UPS(+8)
MWHASRITI UPS SHEIHSHIH

]
02 I
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HPCOI Oiz2H

IBM quantum computer

The most quantum computers operate at
temperatures between 10 millikelvins (-
273.14°C) and 100 millikelvins (-273.15°C)

012! :2025/06/11 19:44 4-4: 2025/06/12 09:34

g2 2| "GTC HUAL AMAL" 7|2 HM-- 2| hal| 2 Yz[Q% 440]
|

https://zdnet.co.kr/view/?n0o=20250611194203

T/ SFE JHEE

SELESIA7|M

Engineer Air-Conditioning Refrigerating Machinery

ANEEd

SESTPAZIMRME S A2 T4 e 10:005E 0Fx|2}

MRDK
P AH I

Human Resources Development
Service of Korea

4 18:007Hx| )
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