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What is HPC? Why need HPC?
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What is HPC/HPCC

 HPCis SMEEETE
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e HPCC is HPC Cluster & BEFTE R E
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« REIHRHPC/HPCC EtEAVE IS ARTS
ex: PC, VM, — IR B REARFF 1E T #E... - 2 HIE24/NIF100% B HHRTE - €15
Web service, ERPZ ...




15 years ago...

Powerful Computer
(AMD Opteron Server
— 2Core x 8CPU)
16Core

Single Computer

Today 2023 Today 2023

Personal Computer 2U Server
(AMD Ryzen™ Threadripper™ PRO) (AMD 9654 96Core * 2)
64Core 192Core



HPCERIEIR - A lot of Computers/Servers




HPCERIEIR - A lot of Computers/Servers
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HPC{EFR15IE - A lot of Computers/Servers
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HPC{EFR1EI% - Managed Cluster
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? For Who?

Why HPC
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HPC Budget?
CREEE R

m HE % 30-50%

W S 24T 5-15%

W (i {7 240 5-25%

B B R PERRS 0-10%

m RS 5-15%

m 2 E RS 0-15%
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OOB Network: 1G RJ45

INBIHPCCEARZEIEE

—— Mgmt Network: 1GRJ45 (@

— |nfiniband Network

élG SW|tch

Admin | | MGMT Node

Login Node

User

OOB 1G Network

256 SW|tch

Mgmt 1G Network

Compute Network

Compu:ce Node
10 ~ 20




e QOB Network: 1G RJ45

P RBHPCCHIE L2 E

—— Infiniband Network @ (™

i MGMT Node(HA)

Admin T e 5 e User
1G Switc
| OOB 1G Network
s === Mgmt 1G Network
IB Switch |
e Compute Network

Compute Node y Parallel File System

- MDS * 2 - 0SS*2
- MDT*1 - OST*1
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MGMT Node &

HERENEEEENR (ManagementNode ) - E2—EEFS
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Compute Node &t E&i#h
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SMEEETE ( HPC) SPHEITIEZE L4t - ex: Lustre ~ BeeGFS -
WekaFS - GPFS...2—1EacE S e RINE R BUIERIER 24t -
FTEARRESERNFZIMENEE - ERERNSZERRD -
DM SERERE EFE R - BIRAERRERENE - IEI -
FITIEE R A TR H BB ER SR AITNEE - USSR EIEM
o] EEMAEEY - TAstZESMBRHER —NEEER -

LIRS .

OOB 1G Switch & 5E 483

Out-Of-Band ( OOB ) 1G Switch*=EZ& EESB M EBEIE A HilE
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HOW to choose HPC Server?

e e

ait HA

ComputeNode

- CPU: AMD/Intel x 2

- Memory: 384GB (16GB x 24)

- OS Drive:SSD x 2 (RAID 1)

- NIC: HDR Infiniband Single Port NIC x 1
- LAN: 1G Dual Port

-PSU x 2

1. EQ%L)&Z CPU Socket& = - Eth4/8 CPU Socketzdts
= EAR®RAHR - CPU %E’ EIE2AGHz LI EESRIA =+

2. —F]x?r;iﬁﬁ%'nﬂ BRI A/ NZEE - DIEnRa AR sCis A
CPU#Z/L 8 2 EE{BE%E £(Total Memory Size/Total CPU
Cores) » —#xEE{ETH2~4GB/Core -

3.seiBEE@E M - ex AMDEPYC 9004 support 12 Channel

4. "\Eﬂ”r’*”@ﬁTuﬁﬁjtnEk FEZEfE - AIMN1TBLL E4REC IR
BREE - (FARKREEACEEBZFTEER - BRREE
BEHEERGS -
5. VEETEE MU LIZEGPU - FARHRHEEGPUZETE
£ - BRIREAEIKERG -

6.0S : CentOS/Red Hat/Rocky Linux/Almalinux&d] -
VIFEEZMIBEEZE -

/. FREZEERENS LECPURBTIRIRIZAEVRE -

MGMT/LoginNode

- CPU: AMD/Intel x 2

- Memory:256GB (16GB x 16) 3200MT/s

- OS Drive: SSD x 2(RAID 1)=k x3 x4 x5.(RAID 6)
- NIC: HDR Single Port NIC x 1

- LAN: 1G Dual Port

- PSU x 2

1. CPUFEEACompute Node[E—tH1 -

2. MGMT NodeRJOS Diska] L& B4 Raid 6 - E& 1L
BEEURS -

3.0S : CentOS/Red Hat/Rocky Linux/Almalinux&d] -
VMFERFIREEZS -




HOW to choose HPC Network?

ZE n BLSR /A% A A
Interconnect Family Performance Share
mEmmzg | Miniband HDR Switch QM8700 - o\ 7 HPCETR AL (B AR
B Switch - HDR 200G x 40Port

BRI Z KiE
- PSU * 2

s | DHEIEAN RO
El c SWthh - 1G x 48Port
_PSU * 2

Infiniband
1,200,636,818 (43.1%)

QM8700%~75U LOERER

QM8700 B#200Gb 40 ¥ 16Tb 2 QSFP56 2 BRI /RSN

+
QM8790 F#200Gb 40 1U B 16Tb R 20

20 QSFP56 2 LN



How to Choose HPC Storage? (HDD?)

Management  Metadata DNE Metadata Object Storage
Target (MGT) Target (MDTQ) Targets (MDT/ - MDT)) Targets (OSTs)
| | ]
[ | | l | | |
o ' S e S, A S,
Storage servers
— —— — - " | grouped
%‘ HgJ —Jgi | into failover pairs
Management | Management Additional Object Storage Object Storage
Network & Metadata Metadata Servers Servers
Servers Servers

High Performance Data Network
(Omni-Path, InfiniBand)

Lustre Clients (1 - 100,000+)

* From https://www.lustre.org



HPC E1TIER 24 HA EER1E

RiSEE50UTEN * MESESSSTTang

Dell EMC PowerVault ME4024 (DNE/NO DNE)

DRS00 I (RORFRDAD

12 Gbps SAS Failover Connections

DellEMC PowerVaultME4084 DellEMC PowerVaultME4084



How to Choose HPC Storage? (NVMe SSD?)
RCEITIEREERA

HA NVMe FHESIRPIRITE

S REUAR
RN A/ OER @ Weka POSIX
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12-24GB/s
Up-to 400K+ IOPS
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How to manage HPC

\/ HEIZ BN f2 PBS pro/OpenPBS/Torque - SLURM - LFS

GNU Compiler ~ Intel Compiler(Intel OneAPIl) ~ AMD AOCC Compiler ~ PGI

I;IE %}HEH E%%% Compiler(NVIDIA HPC SDK)
Support C, C++, Fortran

MPI : Intel MPI(Intel OneAPI) - OpenMPI - MPICH...

Library Math : Intel MKL(Intel OneAPI) - Lapack * ScaLapack * FFTW...

IO : HDF5 ~ netCDF4 - PnetCDF - PIO...

i ISIE e B TEE 4 Environment Module ~ Lmod

Eﬁﬁg// iﬁ E5E 70 Qell Openmanage.Enterprise ~ HPE OneView - ASUS Control Center -
—_— =/ RSN oS LibreNMS - Ganglia - BCM




TOOLCHAIN ECOSYSTEM

AMD EPYC™ Software Development Environment

PLATFORM
COMPILERS

PERFORMANCE
COMPILERS

AMDZ

AMD

Optimizing
AOcC 2P

Compilers

PERFORMANCE
LIBRARIES

AMDZ1

AMD Optimizing
AOCL CPU Libraries

CPU Inference
Zen D N N Acceleration

|

Package Manager integration (e.g. Spack) ]

L

J B

ry

L

DEVELOPER
TOOLS

AMDA

Performance

MProf & Power
Profiling Tools

A \

JAVA

Open)DK

'.Hl.

Use AMD tools for best performance and code efficiency on EPYC CPUs

Compilers — Focus on delivering the best out-of-the-box code generation for C, C++, Fortran, Java.

Libraries — Support common kernels for core math, solvers and FFT.

Profiling tools — Enable developers to access the full capabilities of EPYC CPUs.

1 | Prepared for XXX 2023-June

All fools available at https.//www.amd.com/en/developer/zen-software-studio.html




LibreNMS Dashboard

NOC View -

Down Ignored Disabled . "
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52 T
Top 10 devices (last 5 minutes) Top 10 devices (last 10 minutes) Top 10 interfaces polled within 10 minutes nelilaunrels

Device CPU Load Device Memory usage Davice Interface Total traffic 4

noc-msm_sg248gg014 bt M nb-fog T = orms-core 11 _
noc-msm_sg132gg048 LAl L8 iboss-reporter orms-core D12
nbhs-mdf-lan5-faculty nbhs-unifi-nur nbms-core c

s n il Vo pars e ke s

_ —— e
ve-idfb-wlan2 ms-lab-cache.local

pfs1.nbisd.txed.net ab1

vfe-core nb-awdb —

— WWW-SW 1
PTPY W e

ve-mdf-wlan2 elem-staff-cache e T ] wwwswW 24
PRI I

nbhs-600-lan3-stulabs w | hs-stu-cache e _ | pfsi.nbisd.txed.net

R

Status Rule Hostname Timestamp Severity Acknowledge Datetime % Hostname Type Message User
M z017-1 nbms-idf-704- discovery CDP discovery of CH23D323XT (.
Sha wilan snmp details and snmp reachability

Ise-cafe-lan-2 36
Ise-cafe-lan-2 36
ss-idf-wlan 16

ec-noc-lan-2-top 23

ecnoclan-2-top 25

ngc-411-lani- 4z ifHighSpesd: 1000 -> 10
faculty
ngc-411-lani- az

faculty
kre-mdf-lan-2- 19
bottom
kre-mdf-lan-2- 19
bottom
ngc-504-lani- 23

ctudant



Ganglia

Grid > Scalable Grid Engine > ip-10-190-118-138.ec2.internal

1 Ganglia:: ip-10-190-118-138,ec2 internal Ho...

Host Querview

in-10-190-118-138.ec2.internal graphs {23) last custom sorted by name Columns |6 j Size IsmaH

-

IJump To Metric Group... j

Expand All Metric Groups Collapse Al Metric Groups Timeshift Overlay

cpu metrics (6)

cpu_ile - CPU Bk

stem - CPU Sysiem

Hide/Show Events

Hide/Shaw Euents =3 B8 | Hidershon Events Hide/Shou Events

Timeshift Timeshift

cpu_adle - CPU adle

Hide/Show Events Hide/Show Events

Timeshife Timeshife Timeshife Timeshife
CPU Nice CPU wio CPU User CPU Idle CPU System CPU aidle
Lo 1.0 70 Lo 1.0
[} 4.8
@ 0.5 o 0.5 o 50 * 0.5 = B o 0.5
40
0.0+ 0.0+ 30 0.0+ 0.0 0.0+
02:50 02:55 03:00 02:50 02:55 03: 00 82:50 82:55 03: 00 02:50 62:55 03: 00 02:50 02:55 03: 00 82:50 82:55 03:00
disk metrics (3)
=a - Dizk Space dvailake Talal Diz Space a - Maximu =k Space Uzea L
EED B | Hidershov Events || Timeshife B3 B | Hidershon Events | Timeshife EE8 B3 | vidershow Events || Timeshife
Disk Space Available Total Disk Space Maximum Disk Space Used
200 200 90
180 180
5 10 5 10 @
80
140 140
62:50 02:55 03:00 02:50 02:55 083: 00 02:50 82:55 03:00
load metrics (3)
laad_anz - Onz Minule Laad fveiage laad_live - Five Minule Load Aveiage - lhad_filleen - Filleen Minule laad Sverage |
QLY | Hide/Show Events | Timeshif Rty | HidesShow Events | Timeshifc Ll | HidefShow Events | Timeshifi
One Minute Load Average Five Minute Load Average Fifteen Minute Load Average
L8 18
2.0 1.6 1.6 —
1.4 1.4
Lo 1.2 12
02:50 02;55 @3: 00 02:50 02;55 03:00 02:50 02:55 03:00
memary metrics (5)
swap_liee - Fiee Swap Space mem_cached - Cached Memary ce - Fiee Memary m_bulle:s - Memary Bulles mem _shaied - Sharea Memary
EE3 B | Hidershow Events || Timeshife 3 BB | Hidesshow Events | Timeshife EEE8 B8 | vidershow Events || Timeshife Sl | Hide/Show Events | | Timeshifc QLI | HidesShow Events | Timeshife

Free Swap Space Cached Memory Free Memory Memory Buffers

1008 k 1.5 MW 60 k
Taw 24 k
[:<} [:<} ‘ @ m
2 950 k 2 ¥ 50 k 2z
13H &l
900 k 1.2 W 40 k 20 k

82:58 02:58

Shared Memory

1.0
2 o5
8.0

network metrics (4)



How to Benchmark/Test HPC

LB 2y

HPL (High Performance Linpack ) &1 & =X0aEsT HE A& MEREHVEAE T - R
HPI R R (R - BB A TER T RS (R AEIsE) o5
YRS » HPLER(E T —HBM RNILLECHPC A AL % -

HPCG (High Performance Conjugate Gradients ) &—fEHIE S EEE T B L4 M58
AEEENE TR - FIROBSE R B RS S A - B Linpack EAE I
FHEL - HPCGHEE lgE S & pi B P4 FIAR 7 R AV E TR AR B R =X -

HPCG

Memtest86,2— i fa I FE A& ST IRAG #E 3R A B H K FRIRRVEGS - BB R MHIEH G
HECIEAS (RAM) T EASHVHNE - te & iaon] il ge IR s Bl - LUK
sCISARAVER E MR EEME

Memtest86

IOR (Interleaved or Random ) & H A HIEHPC &4 HR 1 7 3 fF A4 M RERY
T H - ErETEENERIE R - D EEFELNEAR LIEa#H; Ny
Bt > 1M EBI A PRSI b FIHY EEFERE S -




Thank You

wwwukeywm-c&mp
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Server Hardware Supplier
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