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e Quantum Cloud Service( Open Source based Private Cloud Platform )
o Openstack, Kubernetes, Ceph S 2 AAE J|HOZ XAl LT D20/ SLtRE SHE, MSA i & 2S00 2X9HE S2R*E
o T8 At : LG 913XIs ¢4 CI/CD 23 E, UXISEAMUA MHIA(ZSR M), Al Speaker MHIA (1A
Jonathan C12X|s MH|A Z2tRE (AAL) - https://www.iacryl.com

Quantum Cloud Service ( 3-node Active Active High Availability Configuration ) :/ }—g ?
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g - : : g g Virtual Resources
L k] |/":, « Virtual instance controlled
— Virtual Switch Virtual Router by Openstack
« Containers controlled by Kubernetes
Virtual Machine ( Back Office) Virtual Machine( Web Server ..) - Virtual Disk controlled by Ceph

‘
Compute Network Storage (Q)

ceph kubernetes

openstack

Shared Service

Physical Resources
« Network : 10g switch 2EA

Switch1
«Server 3EA : 2CPU / 512G RAM / 8TB HDD
3EA /1TB Nvme SSD 2EA / 4TB SSD 1EA
« Admin Server 1EA : 2CPU / 128GB RAM /
H“EE 8TB HDD 4EA
ot « Nvidia GPU 1EA for ML/AI
Server 1 Server 2 Storage Server 3..Server N Admin Server - Storage : SSD 10TB & HDD 100TB

(J. QUANTUM C&S (© COPYRIGHT(C) All RIGHTS RESERVED



Master

el

Branch

Dev

Branch T

|
A4

L S A
, ‘
I' .

isplay ct lis | .
Feature Display product list !

A 4

Branches | pisplay grid view for lists i ‘

A 4

Display navigation bars in Admin area

X&30ld s = MHIAE 00 JHL/QA/2E8 A

ST, (O, JNYD QA MARS Ot S2HRE0IM Name Space2 ZE0H 2% kubernetes
s )

Y % 29| AN QLUUE AH FHUIEIAE JI2 ERZO=Z BiLt. !—.
HIZ M2S 00 JHL/QA NARS Private SEHRE0 701, 2 AARS orEy opﬁck_
U SEES N0 HEY SRS RS

AA BAHXQ WAL BEIY JHS AA0| HE 4 AT HuPt CI/CD

AAH

1o

TSP
FHUIEIA MHIAE HE0s 0EH HEY SUAREAT A Jis

O, QUANTUM C&S (© COPYRIGHT(C) All RIGHTS RESERVED

AHE 22 Yo SALCOIM

R

@gg'“.

@

ceph

Private Cloud

B Regum

kubernetes

openstack.

Public Cloud
C Region

kubernetes

A\ Azure




—o0] [=20] [=2% _.Im —*s1 =%%
uf_ju —ol [=o] [=0] o] o] =
il _juf J == E ===
m.m. — O — O —0 — O — O — O

Azure Kubernetes Service (AKS) |

T

T T T

WebService Cluster

e
—, e e
— O — O w— O
— O — O — O
— O —Y ) 000
—0] [—o]| [—o
—  BackOffice Cluster | ——

o 28 A2AH 28 EF (Awre 22LEE A8Y B2

a O &

s GitHub

Azure Reglstry

« AF2 SHOI M2 6 i AKS 22AHE 2

- WebService Cluster : HtA0I

I EMHIAE 1-|

OlIXI )

- BackOffice Cluster : RDBMS/NoSOL/MQlKafka/Spark/Hadoop S I A8

dA BUHEE S0i A8

o Azure PaaS MH|A : 22IRE

K

S Lokl Aok THE

- Azure Github : Source X{Z2 ( GltLab, BitBucket ...)
- Azure Registry : Container Image X{Z4 (AWS ECR)
- Azure Blob Storage : File &g S322t Storage (AWS S3)

- Azure Storage : CSI Z=4¢

r), QUANTUM C&S (© COPYRIGHT(C) All RIGHTS RESERVED

SAREMMT M Jts

£ S0l Block StorageZ AtE, Cold Data . (AWS EBS)

Azure I!ng! !torage

222H, UEX3 EEHI—”. 20t 25 Al A
0l B0 QYXQl
201 B2 AIZ1HE OIZ0I01 1 AIZIHN S0 IS L0 AR0rEs

Bk M

Y0l JHsOtE=
HIAJF Jhs0H0F OIE 2

2

AMBOIEE 79

9

Azure Storage

2

~
@

AH|A L ES

Hjo/Ef HES



2.3 SURE 28 T - JHZ/QA A2H-

« JHEL/QA AR QI A A ok, HI|R M2 0 QCSHIM 715

g AH]A HES
o ® Y r'y P (] ‘;
) R A ¢ ) S !
[ DEV I . 0A BackOffice
Cluster Cluster Cluster
® | <=5 O)o/E HEE

0 &

GitHUb Azure Rééiétry

o M/ QA NIAE) 2 Q4 % EF

«  HISEZ % i RHYS {04 Quantum C&S Ol JHESH Private 22 MHIAQN QCS TS Xt

ceph

< A8 SH0I M2 31 QCS E‘Ei*EiE 2%, JHgg ATt DEV E4AHQ HAEE 4P QA S2iAH, Back Office MHIAE APt BackOffice S2iAHZ 24.

«  Zupt ClI/CDE 7=0tH M / QA / 2 *E*'Oil St

« PaaS MH|A : QFYY Rt 8l RPAS HOH 229 2|01 0I0IXI X
ot 2&

AEQX MHIAE ST X HIE EHE &t

(}, QUANTUM C&S (© COPYRIGHT(C) All RIGHTS RESERVED

ZHOIH OI0IX|IJF iR =5 2o
Azure0lld MIZ0t= PaaSE Atg,
220 /x= Ceph A

—
gaE



2.

L

=ctRE 28 M5 - AAH 219 At

[0

o ZLIH C1AX|s MHIAE 2ot 22RE 7Y
- Jonathan Cluster : 212 7/ ML /Al JIs E%2
- Quantum Cluster : Web Service & Storage Service &2

gessessesssssssnnaaeaaiisesensnnans Jonathan Cluster : ML / Al S ST Quantum Cluster : Web / Ceph  ZIue8

RACK-1 RACK-2 RACK-3
InfiniBand

Cable 2 GPU Server
(A100)

Quantum Server
(3080)

Vast Data Storage

Quantum Server
(3080)

2 GPU Server
(A100)

2 GPU Server
InfiniBand Switch (A100)

2 GPU Server

8GPU Server (A100)
(Quadro RTX)

[ JF Master ) ot
(A100)

Quantum Server
(3080)

Admin Server
(CI/CD, Registry, Log)

W& HES

9|F QIEH

Ethernet

e, re— P
2|5 e i
Cable P :

(J. QUANTUM C&S (© COPYRIGHT(C) All RIGHTS RESERVED



23 22URE P8 = -SW EAHE

o FHUIEIA J1H MSA EHE

. PEH MHIA & FEH FOY0IE, MSB AT MHIA FIH 20F E5A A&0 2 55 1120t04 K8S J|EF MSA talo= I gl 2RIt
. CI/CD & GitOps :  JHZ 2FE 25 A4 JHOZ M2|otd Hulet CI/CDAARE 7= 2SO M XXl JiE & orEX0|] S 288 & 2 UL

. PaaS/BackOffice : JHZ0ll 2ot 2E PaaS & Back Office = Cloud IndependencyZS 084 K8S Ol AHIA JHs®t Open Source Based SolutionS AETtCE.

. SaaS : MHIAZE HEl&T 2oS 0t gRPC XHEHOHD CJHROIA  E= Client Appitel S412 gRPC/MQTT/Rest APIS AZPHLE

a K8S Service Cluster PaaS/BackOffice Cluster
e el e B I R i |
j | Front End Back End | | roBms NoSQL I
o \ ! n !
CHE pps «—> 1 «—>
el - - e £,
mQTT / 1 Service 1 .
i RESTAP| ~ Gateway/Load balancer I | | MarioDB"  PostgreSQL elasticsearch :
| Frontend Service |
m | Service - ﬁ li=Ebep I
é g S evice B
- it — Sw | Service % kafka spor I
7H %‘X} Jenkins C?er;tiir[r:yer I | I I
| External I muya Cache/MQ |
——> _@ I/F Layer 1l . I
| 1 1 .
| ' | ensorriow PYTOrch - redis EE |
- l

& ——»HEM ——»Qlt-——v ﬁ <+

argo CD

P O® @wn & 5 0
Q ‘) k'all ? y ‘ Grafana  prometheus

keycloak ceph

Authentication Storage Network Service Log System
Management Management Monitoring Monitoring & Analysis Monitoring & Notification

O, QUANTUM C&S (© COPYRIGHT(C) All RIGHTS RESERVED



23 22RE ML/ Al

o
28 M2 -

Model Training - Private Cloud
«  Model Serving - Public Cloud

Private Cloud (QCS)

tuning |

T
+ b

Tensorflow PyTorch

2 —

Hyper
parameter ° —Pp @

T Training Frameworks

Public Cloud (K8S)

ey

Training
model

Qx

MxNet

O

> ©Val!dmd

=

? Serving

anm |ngress
Controllers

A Istio — “

Users

Data ,:.?.u | * HEI.M <4 <4
Scientists = t }@ ‘ API @
Model Developmental tools DevOps Microservices Microservice
 CUDA drivers -  CUDA drivers ]
Model Traini Model Servin
ng Datasources 9
Training Real time
Data ! . i ‘ Data
Amazon S3 Agl:: aBgleog 10T Devices
Edge Cloud (QES)

0, QUANTUM C&S (© COPYRIGHT(C) All RIGHTS RESERVED



23 222

|

=28 M= — BigData

o EEHMHA/USZT MHIA /HZY EHNHUS/ H

or
B
A
ie;
Ul
10

oFHW 3¢ SW S 2 ot

i , i HAPROXY NEES
i HAPROXY i HAPROXY i HAPROXY L4 SW LB
. . (1 Active 2 Standby ) Defautt Container
22kl CEHEA
K8S Nginx Ingress
L71B
( Active Active )
EV]=]
8/
E1]]=]
@. - , 244/
Ay |
I . I I iy
QKs QKS QKs
Worker Node 1 Worker Node 2 Worker Node 3
-« HW 2% 9 o5 wot
o Network : Active Standby & = Active Active High Availability 7892 25 MH|A M2
- L4 Switch : 3 Node 1 Active 2 Standby SW L4 Switch ( Haproxy by Corosync & Pacemaker ) 724
- L7 Switch : Kubernetes Nginx Ingress SW L7 SwitchS Active Active HAZ 7180t Auto Scaling@ 2 80t HIZA 25 E2iH0 LS
o  Computing : @EXQ1 21HI0I HHXIS 5Pt 24 A 28 2o X DLIEHES SO I & HY 48
- X =ak arok: J1= Worker NodeOll CPU/Memory Z4 & = Worker Node 227+ = QCS Worker NodeOil 2! = 2IHI0I HHXI, 2 E X2 MH|A PEH AEZ X1
o Storage: TZ I Mt UATI0PS &8s HB & 55 2%
- Xhed 27 2ot : Storage Ofl LIA3 ZJt 2 Geph System0fl i SOz MY 2 AHOIH0 SX ZY, ZE U2 MH|A FEH HEZ Z1H
. SW2e 9 e ot
o RESXNQIAHHO0IY HiX| : 20t HIAEE E0t J|2 HiX 2HI0IH 4 Z2F L Auto Scaling 724, 24t TZ 12 EM4 2H0IH £t HE4E M50| 5012 4 US
o  Container & 2|AA Hiot: T2 3 H1Z Q10 X+ 12 [hH| % Auto Scaling 74 2I0i 2 Q,
o ECIRCT0 Mo HAlo]l T2 T3 JHE : M X XDIE A0H CNCF I 2HEH = XHEH & MSA & “** 2, Cache £= MQ T 112, Stateless 244 JHet
o)

QENCIINL SN SA T JHZOIA HHE DX XS2H 2 4 = CI/CD £ 7 =010f M40t Z2 ]38 AHI0IE

T =

O, QUANTUM C&S (© COPYRIGHT(C) All RIGHTS RESERVED



3. Quantum Service

3.1 laa$
3.2 Paa$
3.3 Saas
3.4 CI/CD




3. Quantum Service

* Quantum C&S= Cloud Native JHZEE 3= UL SJ0| R MH[AN 27 0] AL
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- Z=Q 12} : SK C&C, Acryl

Quantum Kubernetes Service Quantum MSA Service
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3.1 1aaS - QOS ( Quantum Openstack Service )

() (1% Openstack HA 74 % Ceph AE2IX| ¥ Private Cloud MH|A
@ A
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Shade Python SDK
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Bold represents Core Functionality
Version 2018.06.01
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] PACKAGING RECIPES FOR...

RPM Ansible Puppet
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~ @ opTiMizATION / POLICY TOOLS -

Watcher Vitrage

Congress Rally
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3.1 1aaS - QSS ( Quantum Storage Service )

(& RookGeph/Ansible ol o1ot AT XS0t & me) oy
LJ27  Air Gapped 201k $3 MHIA K12 2 $3 42 J0/C

@ ceph

Client Nodes ¥

- 0o - e e s} 00
Object Storage Block Storage Amazone S3 and OpenStack Storage
Location I/O r Public Object I/O

Map updates Network Binary Data

Ceph Object-Based Storage Cluster Cluster

2

Network

Monitor Nodes

Data Location and state are synchronized across the cluster

using ceph's CRUSH algorithm, Storage clients and OSD's both nge?,"ti :Zt::gg Etzﬁla aar:d
use CRUSH efficiently compute data placement without depend- OSD Nodes fnaintain performance f,i the
ing on a central lookup table. (Object Storage Daemon) cluster scales
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3.11aaS — QKS ( Quantum Kubernetes Service )

ﬂ). =il I Air Gapped/On-Prem ZZHIM T AtE It = K8S

0,
K8S
. QKS STH

o laC 0ff oot M=ok 44X : VM created by Terraform, K8S installed by Ansible
o 20 HA AIZH L AX| 27, QT2 HM 2412 L &X| &5
o [rorK8S HA X % K8S XM D2k HE T2 0 2ot 0t 2 & &X|
o K8SHZH:119x,120x 1.21x,1.22x,1.23x,1.24x,1.25x 23 22.1.26 X HIAE Xz
«  0S:Ubuntu HIE 0S (18.04, 20.04,22.04) / Redhat HIZ 0S(7.6,7.8,1.9,8.2,8.3,8.48.1) &= &=

k>
alll
rz

CRI : Docker / Containerd / CRI-0

CNI : Calico / Flannel / Multus

CSI : NFS / Ceph RBD / Cephfs ( Rook-ceph, Cephadm 25 X&)

A AHE JIECE 20| Yot= AR K8S 23 & X, 2L (K8S 1.22 014, Containerd or CRI-0 =)
K8S 1Jt24 &XI ( 3Node Active-Active, 2 LB ELQR)

=22 K8S . E 2%t : Node Expanded by Terraform & Ansible

12 QX @E A A PaaS AX| X| (712 : Istio, Ceph, MariaDB, OpenSearch, RabbitMQ, Redis )

Public Cloud BlM= MIS0EX| 8= A& HAMO| K8S 2150t 2 — K8S 1.24 X 012 Docker OIX[& MK HS

« QKS MH|A

oot P HE MHIA X &Of L& MHIA, 21 S0 MHIA JI2 W& ( Prometheus / Loki AH|A )
18 2 0K tE 4
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« K8S HZ &H1HI0IE (SM)
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« 713 HOHTHX|

0 O O O
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3.2 PaaS - Database

- Database HA Service over Openstack or Kubernetes

o A Active-active / Active-standby (AA HE
o XI& HIOIEHHIOIA :

- RDBMS : Mysql, MariaDB, PostgreSQL

- NoSQL : Elastic Search, MongoDB, Couchbase, Cassandra, Hadoop
o Open Source Database®! 2 11219 @Al &X| X

Database Read/Write

VIP

eeeeee

Cloud Software
MariaDB MariaDB MariaDB

Galera Replication

Node 1 | | Node 2 | | Node 3

Active-Active : Mariadb,Mysql Galera Cluster Active-Standby : PostgreSQL
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3.2 PaaS - Middleware

« Rabbitmq Cluster HA mode

..................................................................................................................
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N
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)
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2
~t
<
0]
#
(8]

-

RabbitMQ Cluster
v Nodes
Name File descriptors ?  Socket descriptors ? Erlang processes ~ Memory ? Disk space Uptime  Info
rabbit@rabbit1 75 0 380 ' 90MB 31GB 2m 59s  basic disc 2 rss
1048576 available 943626 available 1048576 available 1.2GB high watermark = 48MB low watermark
rabbit@rabbit2 74 0 379 l 85MB 31GB 2m0s  basic disc 2 rss
1048576 available 943626 available 1048576 available 1.2GB high watermark | 48MB low watermark
rabbit@rabbit3 74 0 379 | saMB 3168 Im19s basic disc 2 rss
1048576 available 943626 available 1048576 available 1.2GB high watermark = 48MB low watermark

0, QUANTUM C&S (© COPYRIGHT(C) All RIGHTS RESERVED



3.2 Paas - Log Service

[Logs] Unique Visitors vs. Average Bytes
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[Logs] File Type Scatter Plot {Logs] Host, Visits and Bytes Table
o0 5 4 r o File type
b . . Type & Bytes (Total) Bytes (Last Hour) Unique Visits (Total) Unique Visits (Last Hour)
N .
o a
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c P e > ‘%“ LN 1.017M8 13.352K8 172 2
q . o ®a
bl o o s falme o @%Teho o oFheeo ° 0570 o
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« EFK Stack Service / Loki Service

« K8S Platform Service £ 24

 Application Pod =11 +%& X EM

« Kibana / Grafana £ S5t AI2I%t HAIEE s HE

« JIZ 015 88 ML, dM JIs2 ALHOIOIE S IHE ER
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3.2 PaaS — Monitoring Service

@ Last12hours Refresheveryim &

88 MariaDB Galera Cluster -

10:00 k X X . £ A X 10:00 k X X L X 20:00

== 10.0.134.227:9104
== 10.0.185.8:9104

Transactions Received ~

== 10.0.134.227:9104
== 10.0.185.8:9104

Transactions Replicated

min ma
0
0

x avg
0 0
0 0

1.0 05
08 04
0.6 03

04 02

" :
g 2019-10-09 13:01:07
~10.0.134.227:9104: ©
~-100.1858:9104: ©
~10.0.250.219:9104: © max
- 10.0.134.227:9104 0.447
- 10.0.185.8:9104 0.431

0.1

0 e

16:00 . 20:00 09:00 10:00

0 —

09:00 10:00

== 10.0.134.227:9104
- 10.0.185.8:9104

Average Incoming Transaction Size Average Replicated Transaction Size

) g - I
09:00 - 19:00 20:00 09:00 X - 19:00 20:00
- 10.0.134.227:9104 11.34KiB 2.01KiB - 10.0.134.227:9104 5128 17.48 KiB 2.16 KiB
- 10.0.185.8:9104 17.48 KiB 2.50 KiB - 10.0.185.8:9104 4168 11.20KiB 1.84KiB

Prometheus & Grafana MH|A

DB / VM / Container S 2l2A RUHZE % &4 MH|A

JI2 &% MHIA, JIR JIs & FIH)|Is2 HAHDKIE EQR
Email / Slack S 2 MHIA 8™ Jts
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3.3 SaaS — QMS ( Quantum MSA Service )
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3.3 SaaS — Samanda ( Quantum Al Service )

124 HI0IE 719 chatGPT MH|~ , LLMOps HZ22o =2
Samanda® J2 H|A APIESIO=Z LHEO Ul M| A 1I

HI2 AHO|E : https://samanda.quantumcns.io
Quantum LLMOps Platform ( Samanda ) &
—>
N ’—> LMy — Clﬁt&m ﬁ
=244 Model
Ink/ SL— TR T 0 l = B
ElY]= 50| E

il SIpNS

HO|E{ T A 2|

Samada®l Y= I : Ployglot-Ko J{& ( Llama CHH| 3150 5
o EleutherAl 0IM 85 2 20
o TuNiB AIOIAM £Z%H 1.2TB #7129 ¥1=20{ HIOIHE AHZ0H0

ols, dEH A8 Jis TY
12 29 HI0IHZ Polyglot-Ko 2 J[EtCZ It 8& (Fine-tuning)AIH DZA0IH S3t= M= MHIA RIS

ChatBotil 1124 AMH|A APIZt $E0H= S21101 JfE

JAH AAE H1H0IE Jis

0

ChatBot A{H|A
(MH[A 71H0|E)

Plugin A{H|A

(MEIA )

HIOIE XMX2| 2H S8 MHIADX 2E IFES ALY 4+ Y= L & 2 SE EAE NS (2502 T= HEY 22RE 2F It
Fine-tuning 1FE0M 12 HIO[EHS =S EXI0H| At Mo[etE X A& (Federated Learning) J|l& ¢4 5
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3.3 SaaS - MSA JiE

Data

Business A
Logic Lcacyeesrs Microservice

Microservice

Microservice Microservice

Monolithic Architecture Microservice Architecture
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3.3 SaaS — MSA JiEf JIOIE AMH|A

Database Mail service

Monolithic
Application service

l

REST API ‘ Web Ul

- I REY 0I1€Hd SH

o ZHEPH MHIA0 HE / JHE 801
- MUlA SFTIF SIH0HE |XI2+s HAS

- DT B3 Slts
« MZ2 MHIA I HAS
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3.4 CI/CD IR

DevOps 22!

Release

PSS

Monitor

© git puppet CHEF

r— " rT T T T A - h
| 11 11 | & edipse " S ANSIBLE
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| 11 (| |
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| 11 11 | Application Service F .
b <o)
| 1 — } OIS '@
| | Q¥ sALTSTACK
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| 11 [ | System Software
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| 11 11 |
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| 1| [ } - =l
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O

New Relic

Hypervisor Orchestration System
(Openstack, Cloudstack..)

Physical Machine (¢ gradle

Hypervisor(KVM, VSphere..)
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Physical Machine <|

|
|
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: Server Provisioning Tool
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|
|
|
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3.4 CI/CD MH|A E=

Kubernetes

Jenkins G Harbor ——
trigger
iy
. S OpenStack

deployment
Continuous Develop & Integration & Deploy & Test

submit
change

« CICD Toolchain : Gitlab / Jenkins / ArgoCD / Ansible
« Airgap Z2Z0IMO K8S AX| XIS £&EM HR
o 249 2A0 Xefor Cl/COEM ~8 X E MY L HAHIIYE Jts
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4. Why Quantum C&S ?

41 QCS =& At2|
42 QCS E3d




4.1 QCS Tt
 HAt DogkQ - loT & Big Data & Machine Learning Project
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1
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4.1 QCS Tt
« TAt-Big Data Project
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4.1 QCS Akl
o OXIEEMUA - ML & Al Project

- BIHZRU HAElE HOIES £, 24010] 20X ADIE 0 AAIZH HEHB0H MHIA T2HE
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4.1 QCS =& Akd|
o |At Speakingbuddy — Al & MSA Project

- o158 Al SpeakerOl M 2= HI0IE &, BA0H0] AI8IH HEY 2HEX HIE & 34 MES SO AN WS MH|A ZZHE
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41 QCS T Akl
« AXl Jonathan Service — Al & MLOps Project

- HIHI01E & Q12X s MH|A TZ2XE

- I E WOl A\|ARIS FHYIEIA J[BOZ 1Y, HiY 2HAHQA #MHIA EHAHE 2210104 24, Public Cloud -> QCS 0|M TZHME
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2 GPU Server
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QOS + QKS + QSS (OpenStack + Kubernetes + Ceph )
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4.1 QCS Tt
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41 QCS =&t
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41 QCS =&t
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