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National Applied Research Lab (NARL)
Al Cloud Project
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Case 1: National Applied Research Lab (NARL)
Al Cloud Project
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FABZ — Openstack
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2000 GPU
Total 9 PFLOPS
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250 Cloud Nodes % Al Frameworks for Training &
(7 Development
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5x NCHC's current storage capacity.
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FABZ — Openstack
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2017 - 2020 USS 1.6b A-Team

Over 80+ Experts
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Data Center Hardware
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NCHC, TAIWANIA 2
- Rmax 9 PFLOPS
- TOP500 #20(2018/11)
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TAIWANTA
NCHC, TAIWANIA
Rmax 1.7 PFLOPS
CPU 1.33 PFLOPS
GPU 0.7 PFLOPS
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Admin/Deployer Server Control Node
SUSE
Deployment . SUSE . Linux Enterprise >
Ul Linux Enterprise
. Database
t Automation Server Deployer Control Compute

Pool of Compute Pool of Storage

Resources Resources Network: 25Gbps
KVM

Crowbar or Cloud
Lifecycle Manager

Message queue

Identity

Software mirror Ceph/RADOS

Cinder backend: SES (Ceph)

DHCP/TETP > Image store

en

Cinder

y N

Key features used:

. FWaa$S, LBaaS

. Monasca

. HEAT Orchestration
= GPU Passthrough

VMware

Monitoring Node Neutron

SUSE
Linux Enterprise

Bare Metal

A

| II|

Horizon

A

Scheduler

Monitoring API

Log API Other

Monitoring Database

Kibana Server

1Crowbar Deployment only

Jump start with SOC8/CLM mid-scale-kvm input model
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1 || 5 || 5 70

Admin Mon. | Rados Gw OSD
1 3 10
Admin Mon. OSD

Raw Data Capacity

30..

Object | | Block

RADOS

Common Object Store)

Network: 25Gbps
Key protocol used:

- o~ - - - ——tl

S Savver Sarves Berves A aaad Sarver Barver Sevene R b

. NFS
* The scalability and reliability of ceph cluster in NARL’s -  RBD (Block)
Al Cloud is powered by SUSE Enterprise Storage 5 e S3
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Cloud Lifecycle Manager - RiEZ3

Challenge #kk%
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Bidgit BF, MAEH / =it
NERECEIRE
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Input Config
Models Processor

Config
Variables
Playbooks

A\ 4

Plane

|
I
! Deployer
SUSE —
Linux SUSE. Deploy Control Compute
Deploy Ul
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Challenge #kk

controllerO
trol
HostPO ExtVIP = B
1920221 1920226

controller1

1920222

controller2

192.02.23

keepalived _‘ Multicast VRRP -’ keepalived __‘ Multicast VRRP .__ keepalived
| extvip 8774 || Extvip 3306 | | Extvip 8774 || Extvie :3306 | | extvip w774 || Extvie 3306 |
haproxy haproxy haproxy
master slave slave
| intviP 8774 || IntviP 3306 | | intviP 8774 || IntvIP 3306 | | intviP 8774 || IntviP 3306 |

Key Differences

Crowbar with Pacemaker monitors and attempts

to self-heal failed services

CLM has built-in HA so failures are transparent
and Monasca produces alerts for customer to
address

| HostIP 18774 | | HostIP 18776 | | HostiP 18774 | | HostiP 18776 | | HostiP 18774 | | HostiP 18776 |

nova-api cinder-api nova-api cinder-api nova-api cinder-api

* CLM does not currently have Compute HA

| HostIP 1:3306 | I HostIP 1:3306 I I HostlP 13306 I

1
1 MariaDB MariaDB MariaDB |
1

I - —

e e e e e e e . MoreDB/Galera Cluster J

——_JHosweuserz | 1L ____ _|Hesweuser2 | _ _ _ _ 1_L_____ -,

i

I RabbitMQ RabbitMa RabbitMQ 1
1

I RabbitMQ Cluster with Mirrored Queues A

Cloud 8 CLM HA Architecture
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Igiﬁimﬁu #1 Case #1 Case #2

« PCI Passthru NVIDIA GPUs to Guest VMs Sl M o8

* This use case will be qualified in the Cloud 9 updates —

B2 MEERAG) #2 i :

- NVIDIA GPUs shared using vGPU driver o o
St REE ‘ d

T FPGAS C | T

« Other GPU vendor types
« Discovery of GPUs and provisioning within Ironic
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Challenge #kk%

Lifecycle FHZ&FR %I

2018 2019 2021
Cloud 8 Cloud 9 Cloud 10

-
Crowbar - Crowbar ‘
i CCP
Cloud 8

HOS 8 Cloud 9
CLM CCP Tech PR
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o 53 ( "Watches” ) Eiit 2244

« Watcher {REEISESEEHL
o (FRRIRAMTAVIEIR, Sepkilit

* Cloud 9 FPEEZIFRIZEN
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«  F AFFET E7EKubernetesE 1% I At B OpenStack
« NETEHSB
o EIFE—LHAIrshipfR % u .
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e w i ¢l No u ol B T B I bb ri
st 3 an D e N v it
if z va tr 3 at ca ] i ™M a
® t o ce o R n e ! D
ne o n r Q B
~ \< ; !
YAML SUSE Simplified
Configuration Overrides
Node 4 Node 5 Node 6
Deployer Compute Compute Compute
SUSE
- Linux
Node 1 Node 2 Node 3
Airship Components CaaSPAd ‘ Control Control Control
n

CaaSP - Kubernetes Cluster

—

SUSE Sales and Business Partner Use Only
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® SAPTFANEFERAREDIENE SR TRSIERE.
® RESRFIARRM ZERSaRcouF HER(KT20%
® SAPHTIV S FZk M, TR TIERAFERIR.

® HEFOLlaaSIME, B RMIENIRIEE S, TEIMFIRIEEH.

Develop Environment Testing Environment

4 N\ ) 4 )
w Applications W Applications W Applications
N\ N N\
(
q SUSE.

J J J
( N ) ( )
Gsuseg SLES for SAP SLES for SAP 6SUSEe SLES for SAP
\§ _J J 1\ J
e N N s N
Grmoncs  Server Grmacs  Server Gormonce  Server
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System Integration Testing Environment

Develop Environment

4 )
W EWM,MIl, BW,SCM,HCM,ECC,54

\ {

GSUSE. SUSE Linux Enterprise Server for SAP
- /
SUSE Caas$ Platform kubernetes [ SUSE Enterprise Stroage 5.0 @ ceph
., & J
( )
—

k ©8Use. SUSE OpensStack Cloud 8.0 (Pike) == openstack. |

@ Physical Infrastructure (2*admin ,3*controller,6-14*compute, 3-6*storage)
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vSphere + vCloud + NSX

H & XXX-Stack
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SUSE OpenStack Cloud 978 B LL 484 7

E T OpenStack Rocky
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* SUSE Linux Enterprise Server 12 SP4
e Daytwo Ul-CLMEIE RIZ&|E
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¢ SRR - BARTE

. 1H5120194E4 5 % 7 OPENSTACK

. W EHBE TR ROCKY
* Crowbar

* Cloud Lifecycle Manager (CLM)
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SUSE OpenStack Cloud

2018 2019 2020 2021
8 ® ®

9 @ &
10 .
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Server 12 SP4
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