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1.2 %&

• !"# $% &' ()*+
• ,- ()*+. /01 234
56 ,7

ü Edge Cloud

LMM MSP 사업자의 신속한
사업 진출 및 안정적 서비스

방안 제공
ü Private Cloud

• Edge8 Private ()*+.
9:; ()*+< 56=>
?@=A BC

ü Multi Cloud
PQ RS %"&' 6T
* () UV2

WX,Y# ZA[\ +
C] %"&' UV2

^8_ CI/CD` a_ b
cd NO * ef UV2• 234 DEF 9:; ()*+

< GHI J KA L*
• MJ NO ()*+P Bigdata /

ML / AI Q

89:;< /%0= >?@A BCDEF GHI =JK LMN

Cloud !" #$ %& Service
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1.3 '()*+,-./%012

• OPQRS6,-.TUV0/%0WX
-!"#$%&'()*+,-&./012345/6789':, QMS ;<=>?@ABC;<DE
-FGHIJ : QCS KLMN/ ( QOS + QKS + QMS )
-<OP : (O)QRS -TUVWXYZ[;<6\
-]9^_`E6a : 2021.2 ~ 2022.12.31

• YZ[\0]^#_. MLOps`ab (SKCC AccuInsight)cdefgh5ij
-bcdef MLOPSMN/]9^_
-FGHIJ : QKS, QSS
-Og\h :

- K8S & Ceph1 Air-Gapped i]jk/Tlmn OSopqMrstYBFuv/ewdx, Terraform f Ansible yA
- MLOpsHIJ(AccuInsight+) rsz{|;<, Ansible f ArgoCDyA

-MN/FG}~ : rs6aT��(� (�O�d� -> 2.ad�) , ���V K8S f/K�XMN/
-<OP : SK C&C

-rs��@ :��(2021�), SK �_�(2022� 6�), KB��L(2021� 8�),���(2022� 3�),���� (2023� 2�),����(2023� 8�)
- 2024� 1� : SK C&C W���\��uf K8S 6 X¡f AccuInsight6 X¡¢£�¤

• QKS,-.TUV0/%0WX
- QKSHIJW¥¢£�¤
-FGHIJ : QKS¦§ & CI/CD¨r©fª«
-<OP : (O)/w�¬d_
-]9^_`E6a : 2023.12 ~ 2024.3.31

• SK Telecom AI Platform#_IklYZ[\0Qm0n. CI/CD o0pqr
-bcdef LLMOps ]9^_
-FGHIJ : QKS ( Kubernetes + Ceph )
-Og\h :

- K8S & Ceph1i]jk/Tlmn OSopqMrstYBFuv/ewdx3Z­W f®X�`, IaCqTn;<f®X�`
- AI ;<q¯gn,°�/rsf®X�`
- AI ;<q¯gn±&f²³./0'(f´�|,µ5#¶/e²³6Y, GitOpsqTn·�6Y­W

-MN/FG}~ : K8s HA'(89h¸¹ K8s MN/,,°�/T}º�V·�, Ceph1yAnbcdeV]$MN/
-<OP : SK Telecom
-]9^_`E6a : 2024.09 ~
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1.4 34567

• CNCF RSTUVW
• KCSPTUVW
• CKXYZ[
• QKS v2.0 \]

ü K8s 솔루션

ü Cloud 솔루션

• Samanda^_`ab
• LLMOps#cdefg^_`
• QMS v2.0 \]

ü AI 서비스

!"#$%

&'()

*+,-/MSA

• Openstack Ansible hijk`
• Managed K8s ab
• Ceph Storage lmnab
• QCS v2.0 \]

8st uvZ0w 1xyK z{ `ab LMN

2024 2025 ~ 2029

• B]o pq
• rs tu
• vj wi

ü 마케팅/ 홍보

ü QCS 고도화

• xyz{jab
• Operator For AI ab
• Public Cloud For AI|}~

• QCS controlled by Samanda
• QKS controlled by Samanda
• QMS controlled by Samanda

ü Quantum AI

• ��q z{=A ()*+
• ����3 �A w#� ()
*+

ü AI 클라우드

2030
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Virtual RouterVirtual Switch

Virtual Machine( Web Server ..)Virtual Machine ( Back Office)

Quantum Cloud Service ( 3-node Active-Active High Availability Configuration )

Physical Resources
• Network : 10g switch 2EA 
• Server 3EA : 2CPU / 512G RAM / 8TB HDD 

3EA / 1TB Nvme SSD 2EA / 4TB SSD 1EA  
• Admin Server 1EA : 2CPU / 128GB RAM /  

8TB HDD 4EA 
• Nvidia GPU 1EA for ML/AI
• Storage : SSD 10TB & HDD 100TB Server 1 Server 2 Server 3…Server NStorage

Switch2Switch1

Compute Network Storage

Shared Service

Admin Server

!" #$%&

• Quantum Cloud Service( Open Source based Private Cloud Platform ) 
o Openstack, Kubernetes, Ceph� °» �/¼ 6789 z� ;<n ]$d½ #$%& =>?, MSA ;< f ¾¿q ´�|À #$%& =>?
o FG @Á : LG VWXY �'� CI/CD =>?, ÂXÃÄÅÆÇ MN/(�È~­), AI SpeakerMN/(I@)

Jonathan VWXY MN/ #$%& (A@) - https://www.iacryl.com

Virtual Resources 
• Virtual instance controlled 

by Openstack 
• Containers controlled by  Kubernetes
• Virtual Disk controlled by Ceph

2.1#$
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2.1#$ –��0� HAq���

EXTNET

• IP address : 

bond1: 10.10.10.101

bond2: 20.20.20.101

bond3: 192.168.100.101

bond4: 125.xxx.134.51

Hostname : qcs1
• Internal IP address : 

bond1: 10.10.10.102

bond2: 20.20.20.102

bond3: 192.168.100.102

bond4: 125.xxx.134.52

Hostname : qcs2

NIC1

NIC2

NIC1

NIC2

NIC1

NIC2

VLAN1 : 10.10.10.1/24
(Data Network)

VLAN2 : 20.20.20.1/24
(Storage Network)

VLAN3 : 192.168.100.1/24
( Admin Network )

EXTNET : 125.7.152.0/27

UPLINK

• Internal IP address : 

bond1: 10.10.10.103

bond2: 20.20.20.103

bond3: 192.168.100.103

bond4: 125.xxx.134.53

Hostname : qcs3

Network Switch 1

Network Switch 2

VLAN1 VLAN2 VLAN3 VLAN4(EXTNET)

VLAN1 VLAN2 VLAN3 VLAN4(EXTNET)

A

S

• M3 : OpenStack Stein 3 Node AAA HA config, OS:Ubuntu18.04 LTS
• 4_É : Active & Standby 10G Switch , Channel Boding 10G NIC
• /K�X : EMC Storage, 10G iSCSI X¡, 9ÊÂ/RFyA
• �]_ËÌ :°»/Í�È*ÎF LB¼ÏÐ�tA:':

A A A

NIC1

NIC2

EMC Storage
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Private Cloud 
A Region

Private Cloud 
B Region

Public Cloud
C Region 

• d�O3^ ,! KA |}~< �� ab�QA/?@ ]~�� �� �_� ()*+�|

?@1���P�!��ab� QA ]~�� =�� ()*+�| Name Space� ��=> ?@

qf Q

• ab 8 ?@� �z� wd< �� �S��~< #  ¡¢£¤� 1��

• }H ¥¦� �� ab�QA ]~�� Private ()*+� �§=^� ?@ ]~�� E¨�

8 ©ª�� ^«=> 9:; ()*+� �§1��

• &~ ¬­i. ®¯�A °±² ³L� ´�µ ¶· J ¸_Y ¨¹1 CI/CD

]~�� �§1��

• �S��~ |}~< º»=A ¼½ 9:; ()*+._ 56 qf

• '( )*+, -.

2.2QRS6E|&}
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서비스 네트웍

데이터 네트웍

…
Bigdata Cluster

• GH NO� ¾) >¿ a� AKS (¿~4� ?@
À WebService Cluster Á� �ÂOU Ã|}~< �1 (¿~4� �ÄÅÆ ÄÇÈ É= ÊË ] ´�1 ©ª3 qf=_Y h6
À BackOffice Cluster Á�RDBMS/NoSQL/MQ/Kafka/Spark/Hadoop X je GHÌ3 ÍÎ_ E¨OU |}~q qf�Ï =Ð�
F] tÑ4�� x� GHÌ3 Í� ]ÒÓ< ÔÕ=> Ö ]ÒÓ� ×�1 je� GB� ©D=_Y h6

• Azure PaaS |}~ Á�()*+ Ø�� Ù=# �� �Ú ()*+�|_ Ó� qf1 |}~¶� GH=_Y ��

À Azure Github Á�Source Ûª& ( GitLab, BitBucket … )
À Azure Registry : Container ImageÛª& ( AWS ECR )
À Azure Blob Storage :  File ÛªH S3Ü³ Storage ( AWS S3 )
À Azure Storage : CSI ÝF`<x� Block Storage�GH, Cold DataÛª. ( AWS EBS )

Service Cluster

…

• /0123 45* 67 89 → 9:;4 <=2> ?@ Public Cloud Managed K8S(AKS,EKS,GKS…) > AB

• /0 123 67 CD ( Azure )*+,> ABE F+ G1 )

2.3QRS6~�&} –�\Qm0n (~�)

BackOffice Cluster
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서비스 네트웍

데이터 네트웍

…
BackOffice

Cluster

• }H¥¦ 8 ab w5�� �� Quantum C&S�| ab1 Private ()*+ |}~U QCS _Þ� ºE
• GH NO� ¾) ßa� QCS (¿~4� ?@���ab� �1 DEV (¿~4. à~Ä< �1 QA (¿~4� Back Office|}~< �1 BackOffice (¿~4� ���
• ¨¹1 CI/CD< �§=> ab ��QA ��?@ ]~�� k�1 áà3â 3ãdq äå �_Y ��
• PaaS |}~ Á��E¨O æç 8 ?@� �� &~. áà3â 3ãd Ûª&A Azure�| º»=A PaaS< GH��

~è{d |}~A �_ 8 }H éº< ¦E=> �ê ()*+� ¸A Ceph GH

DEV
Cluster

QCS

QA
Cluster

• HI/QA12345*6789→=BJKL?@ QCSM<6NOPB

• HI / QA 123 67 QR O CD

2.3QRS6~�&} –�\Qm0n (#_/QA)
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2.3QRS6~�&} – o0pq���

• STU 4VWX <=2> ?Y )*+, 67
- Jonathan Cluster : Z[\ / ML  / AI ]X ^_
- Quantum Cluster : Web Service & Storage Service ^_
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• `ab(2 ]c MSA def
• '() *+, - '() ./0123 456 47 *+, 893 ": ;<= 456 >?@ AB CD:E K8S FG MSAHIJK LM - NO6PQ

• CI/CD & GitOps R LMS NOB TU V, FGJK WX:C YZ6 CI/CD=,[B \] NO^JK* _5`a LM - bY`1C cd6 NOB e f gPQ

• PaaS/BackOffice  RhLMi jk6 Tl PaaS & Back Office m Cloud Independencyn op* K8S i* *+, 9q6 Open Source Based SolutionB rs6PQ

• SaaS Rh*+,t WX5u vwB o:E gRPC xy:C z{1, |m Client AppS} ~4� gRPC/MQTT/Rest APIn rs6PQ

Open API
Admin 
Service

Core
Service

External 
I/F Layer

Device
Service

Frontend 
Service

Authentication
Management

Storage
Management

Network
Monitoring

Service Log  
Monitoring & Analysis

Front End Back End

Gateway / Load balancer

개발자

운영자

gRPC

RDBMS

Bigdata

NoSQL

ML/AI Cache/MQ

System
Monitoring & Notification

gRPC /
MQTT / 
REST API

단말기 Apps

K8S Service Cluster PaaS/BackOffice Cluster

2.3QRS6~�&} – SW `ab
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Private Cloud (QCS) Public Cloud (K8S)

Edge Cloud (QES) 

• Model Training - Private Cloud
• Model Serving - Public Cloud

2.3QRS6~�&} – ML / AI
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2.3QRS6~�&} –�T�no0p<QRS6[�\U5< &�
• Hadoop/VM ]cgh1123M< S3/K8s]c)*+,bi(j123kl-m89

Hadoop => Ceph S3
!"#$%&: Hadoop distcp &'
Parquet() : Presto  &'

hdfs:// s3a://

*+, K8s'-./01)23&'
45: Hive, Spark 6
HDFS 78-.91):; : 
Hbase => Opensearch

• ./0123456
o !" Hadoop/VM !#$%&'()*+,-*./0123!45 S3/Kubernetes !#'6789:;<=>?@AB>;CDEFG.
o ,-*HIJKL: S3'MN.%OPQR Kubernetes'ST,-UV5CDWXYSZU[J3\IJU]^_EFG.
o `abc*de: Kubernetes'ST_fghHiP!j@A, $%&`a'2k*Ul;m DevOps bc*UnoFG.
o p;qrstuvw: S3'xy_fp;qz-+ Kubernetes !#'rsu{0|J5}$~p;qrs;�j5�FG.
o �mS� : IBM Ceph storage0|J3\ Hadoop -> S3 B> ( https://www.redbooks.ibm.com/redpieces/pdfs/sg248563.pdf )

• 789:;%,<=>%
o Ceph Cluster H S3 �I%{�: G�~' Ceph`a@A���380��@A, bc^;m,-�j. S3 �I%{�H(Q��0QZEFG.
o �p;qv�>?N�: S[!�U��@A�p;q���� QBS �I%N�, Hadoop, Hive, Spark, Presto, Jupyter�I%N�.
o !"rs��' Kubernetes B>: !"'�p;qrs��U��;�_3\ Kubernetes >?��'`aUQZ3�, ST,-+gh'()*UN�EFG.
o �;��;�*j��QZ: HDFS -> S3AB>$*j��H]^_0QZEFG.
o p;q� H ¡*¢_: p;q£¤_H¥¦N§0V56789>?��u¢¨.� + ¡*UN�EFG.
o `abc*vw: S3R Ceph!#%OPQ'VEiP0V5`a'2k*Ul;m, p;q¥¦tu0vwEFG.

https://www.redbooks.ibm.com/redpieces/pdfs/sg248563.pdf
https://www.redbooks.ibm.com/redpieces/pdfs/sg248563.pdf
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2.3QRS6~�&} –�T�no0p
• noU<=2 /pBq<=2 /=:rstupv /7Xw;x>?Y HW O SWy;z{89

QKS
Worker Node 1

E
S

E
S

E
S

S
E

S
E

S
E

S
A

S
A

S
A

A
PI

A
PI

A
PI

E
S

E
S

E
S

S
E

S
E

S
E

S
A

S
A

S
A

A
PI

A
PI

A
PI

E
S

E
S

E
S

S
E

S
E

S
E

S
A

S
A

S
A

A
PI

A
PI

A
PI

QKS
Worker Node 2

QKS
Worker Node 3

QKS
Worker Node N

E
S

E
S

E
S

S
E

S
E

S
E

S
A

S
A

S
A

A
PI

A
PI

A
PI

…

<범주>

Elasticsearch
Cluster

<=>
?@ABC

<=>
,DAEF

<=>
GHI

S
A

S
A

API API

E
S

E
S

SPARK Engine
ClusterSE SE

E
S

SPARK App
Cluster
API
Cluster

Default Container
수량:노드당1EA
Auto Scaled Container
수량: ScalableK8S Nginx Ingress

L7 LB
( Active Active )

HAPROXY
L4 SW LB 

( 1 Active 2 Standby )

• HW `aH,-© 
o Network : Active Standby |m Active Active High Availability  \@JK'()*+,��

- L4 Switch : 3 Node 1 Active 2 Standby SW L4 Switch ( Haproxy by Corosync & Pacemaker ) \@
- L7 Switch : Kubernetes Nginx Ingress SW L7 Switchn Active Active HAn\@:C Auto ScalingJK\@:E+Yw�<$��i��

o Computing : ��`a��1���n~6XV,�s���-T���B~6��>?��f�
-��>?Hb : F� Worker Nodei CPU/Memory <�|m Worker Node 89� QCS Worker Nodei�����1���,Tl�.�*+,'()w�K ¡

o Storage :¢K/£i`¤6z,& IOPS @q��-¥`>?
-��>?Hb : Storage iz,&89� Ceph Systemi*¥`JK��-��1�i¥`e¦,Tl�.�*+,'()w�K ¡

• SW `aH,-© 
o ��`a��1��� :":�,$n~6F§����1�f¨Y- Auto Scaling \@,©ª¢K/£«@w��1�f9¬Bf­@q1®¯°fg±.
o Container ²XV,�6 :¢K/£³/Ka6��C´�+- Auto Scaling \@opjk,
o µ¶·2i`¤6HI}¢K/£LM :@q¸`�nop CNCF LMH¹ºxy & MSA HIu�, Cache |m MQ u�CD, StatelessHILM
o ��`aLM-�»HIu� : LMi*�»¼_�¥�efgm CI/CD n\]:E456¢K/£.½1$



3. Quantum Service
3.1 IaaS
3.2 PaaS
3.3 SaaS
3.4 CI/CD
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3. Quantum C&S Solution & Service

Quantum MSA Service (MSA ?@ABC)
- Istio/Keycloak )T Sª v� MSA ��� �(
- DevOps / GitOps / MLOps ��� �(
- MSA v� �;9 H v� QZ
- «D m¬[ : Acryl, BNSoft, N;­¡�

Quantum OpenStack Service
- OpenStack VM���
- Managed K8S base !j
- m¬D®� ¯° ±%q �;²
- «D m¬[ : Acryl,LG ��Qj){³, BNSoft

Quantum Storage Service
- Ceph Based  ���
- Ansible� '. ´µ
- Rook-Ceph operator� '. iP
- GDS QZ !j v� x
- «D m¬[ : SK C&C, Acryl, BNSoft

Quantum Kubernetes Service
- Kubernetes Based  ���
- Ansible� '. ´µ
- Air gapped >? QZ
- m¬ D{ ¶·Q ST ´µ QZ
- «D m¬[ : SK C&C, Acryl
Smilegate, SK Telecom

• Quantum C&S; Cloud Native <=>? @A B CD& E6F GH'& IJ5 KLMN.
• OPQ 6R& ST E6 UVW XY Z[\] ^'_`5a <= Z[bMN.

Samanda
- ¸¹ LLM º»¼;% ½� ��
- B¾P/º» v�/�� ¿À VE UI N�
- p;q #ÁÂ; [Ã�� º» Ä* �j
- v� �Å x
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3.1 IaaS – QOS ( Quantum OpenStack Service ) 

OpenStack HAq�. Ceph0����f Private Cloud /%0
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3.1 IaaS – QSS ( Quantum Storage Service ) 

Rook-Ceph/Ansible �<lcdefg.��'2g
Air Gapped ���/ S3/%0WX. S3 #_=�6
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3.1 IaaS – QSS ( Quantum Storage Service ) 

• CephD DR(Disaster Recovery) 2EF3-
o CephÆ\Ç%OPQ6Ç%q~'IT!2N0V5È52{0QZEFG.
o -É��Ä.?8G°[;Ê'p;q0[J5ËÌÍ2{W�Î§

p;q�J*U�-EFG.
o ZonegroupÃ' Zone ~�ÆQP^@ArÏf6Ç%q��up;q2N��j

• Ceph S3 GHIJ ( IBM )
o Global Load BalancerÆÐQÑ�4µ. S3 �9h�ÊAD®Urg3\
QP^@ArÏf6Ç%q~'ÊÒÓUÔ¹ÎÍiPEFG.

o Multisite Async ReplicationUV5Ð6Ç%q~�p;q0IT!©Õ@A
2NEFG.

o 3Ö Archive Zone×-!�iJp;qØÙÀp;q0z-3Æz-³A|JÚ�, 
«Dp;q'-!�"H2{04.�~@A[JÛFG.

o Ceph'Ü=ÝÊ%OPQÞ*+ S3 ¤>*U|J3\%OPQJßU()3Í
,-W�ÎàFG.

o CD�¯76Ç%q0á�3âØ, !"6Ç%q'JßU,-3\IãF%
*-�äå().%OPQiP��jEFG.

o ¸æº'p;qz-³Rm�J*;CD.>?��Æ Ceph S3�ç^EEFG.
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3.1 IaaS – QKS ( Quantum Kubernetes Service ) 

�R�. Air Gapped/On-Prem���/E��=�l]^� K8S )*+

• QKS ���
o IaC,< :  VM created by Terraform, K8S installed by Ansible (K%L)F+MNOD )
o PQ?@ Installer;DRST ( CLI, WebUIF+ )

• U'*". 1VWXSTYZ,[\'*". 2VWXSTYZ
o ]^R K8S ".,<2 K8S "._/H`a\bcd;DRefghST

• K8S ". : 1.28.x 1.29.x, 1.30.x, 1.31.x ,<
• OS : Ubuntu ij OS (20.04,22.04) / Redhatij OS(8.4,8.7) `aYZ
• CRI : Containerd / CRI-O
• CNI : Cilium / Calico / Flannel / Multus
• CSI : NFS / Ceph RBD / Cephfs ( Rook-ceph, Cephadmgk,< )
• fGHl3mnbopq<erstnb K8S`a2ST, uv

o K8S owxHST ( 3Node Active-Active,MN LB yz{ )
o |}u K8S ~)�� : Node Expanded by Terraform & Ansible
o op{�[�K% PaaS ST,< (3m : Istio, Ceph, MariaDB, OpenSearch, RabbitMQ, Redis,  Airflow, Knative )
o Public Cloud ;=rF+e,�r��".D K8S��R1�

• QKS /%0
o *\'/�[�%g���=>%2����=>%,bc��=>%3mF+ ( Prometheus / Loki =>% )
o vG'q�%�r���G�=>%F+
o �,��i�Q�V���3�`, 24VW��4�=>%F+23 =>%F+

• K8S".¡c¢q)
• K8S �¡=>%
• £¤�¥¦T



QUANTUM C&S  ⓒ COPYRIGHT(C)  All RIGHTS RESERVED

3.1 IaaS – QKS Enterprise

�\ K8s Qm0nw~�yK9:Ikl QKS Enterprise/%0

• #$.�$L�
o §¨ AI 3©D¤�R@.6ªy� KubernetesD«xNw¬­aweo®¯
o AI 2°±q�²¬b)r4³gP<6E´Rµ¶/1lz{be·q;¸'¹$&º%�uvD»{Hq¼,o®¯
o ½{3-

ü ¾¿ i� SSO NÀ : K8sÁÂÃ�']^R[�K%ij�[�%=>%Ä Keycloakl3Ånb¾¿i�nbÆte
ÇeÈDi�nbgÉ&º%�; MNDbc*ÊËÌqgÉ=>%qxw-

ü ¹$ &º%� ÍÎ ÏÐÑ Ò¨ : KubesphereÄ»Ónb]�D K8s &º%�ÄÆtÍÎÔ�®rÏÐÑqÕÖ
ü ¹$ &º%� g��� Ò¨ : OpentelemetryNÀeÇeÈDc×\¥;=¹$&º%�ØÙg���
ü ¢ÚV ²¬b) ,< : &'()#q$Ûb./q�Üu¢ÚV�AÎÝqÑl Kubernetes /1;=wØÞ�(VM)nb
uvÔ�®Nß KubeVirtbÆt

ü \'qà Managed K8s áV â� : Air-gapped /1;=uvÔ�®r Managed K8sb Openstack, Ceph, K8sÄ�3ãn
bÆt,P<äåV~) Auto Scaling 3-ÕÖ

• QKS Enterprise E|��
o uv5æHç4è: Æté¹$&º%�ÍÎ2 SSO 3-lÆê, &º%�2=>%DÍÎE´HlëqouvPìèÄ,<
t�].

o ��H6�íH: &'()#q$Û²¬b)î VM 3Å¢ÚV�AÎÝqÑl�íe­ÆteÇ, >ï�%H�;ðñP<�
�qxqt�].

o >xÊò: \'qà&'()/1;=5æã*P<Ix6�ãèé*\'ÍÎbuv>xlÊòÔ�®ó�].
o �¥ôè: IxP*a6g���lôèeÇ¥.R&º%�uv/1lF+t�].
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3.1 IaaS – QKS Enterprise ( Keycloak SSO )

• KeyCloakcde\f SSO gh
• OIDCij9\;klm'i Keycloak Clientnop
• j9klm'q'r : K8s,Gitlab,ArgoCD,Harbor,Grafanao,jstunvZwx
• yz{|'_CD} Host Cluster& Keycloak~�����un��{|'_�x�bZ[
• �� auth �n����BOP,+9 DB�g��Z[
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3.1 IaaS – QKS Enterprise ( KubeSphere )

• ����{|'_�q: ���_�5'&GN:Q Kubernetes {|'_i�M_�\O�q
• {|'_�q�'��: f|{|'_���n i¡¢£��\O5��[XY
• {|'_B¤¥q¦5W�M_�: Grafana, Prometheus��b\fq�',e§¨¤¥q¦5W©ªi}«
tun�M_�

• App Store: l¬�'�©e��r­®i¯F Helm �° App StoreiXY±, N²F¤¥q¦5Wc¡¢£~�
\O�q
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3.1 IaaS – QKS Enterprise ( OpenTelemetry )

• OpenTelemetry;³r´, n�, vtc\µQg@n�b:¶
• }'·Q©ªi(¸tun�M_�\O¹5_�Q��iº»¼:K½.
• yz{|'_>?&G;«{|'_& CollectorZ��¾j¿, ¹5_iÀÁ\OÂq\;k% ;FÃ&¿
K®g��¹5_i��&G�q.

• OpenTelemetry; CNCF �nÄrn, l¬4��°unN²Fk% ���Z[\fÅÆÇs)È5É�\£
,e¼:K½.

OpenTelemetry ¾¿ µÀ,� \@u :Á} /�¢bi ¥Â ÃÄ1 µÀ,�²K ÅÆ

sk

smilegate host
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o Kubernetes &º%�;= wØ Þ�l #q$Ûe­ õöeo ÍÎÔ � ®Nß er [�K% \b÷ø
o ùúqûèé �AÎÝqÑ6 3üD ¢ÚV VM ²¬b)Ä ì¿R *\'ýKubernetesþ;= Æt uv w-
o VDI ÏÐÑD4¥nb>xÊòw-
o KubeVirt-managerÄqxeÇ VMÍÎ, bÿ, !ÏIx
o Pod"Ùb VMquv#$b="��V]%~);=|&­EGw-
o �('(­ VMq)H#$b CI/CD 6�;=Pìnb Test K8s ClusterÄ G*eÇú%ø+,Fer-DxNbIx
o ,< VM : Windows10,11,2022 Server, ÚDgÉÎ.%0Õ/
o 3üU\¢0%;=uv#r="Äq0,èeÇ Kubevirt VMnb./er=>%,<

• KubeVirt

3.1 IaaS – QKS Enterprise ( KubeVirt )
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3.1 IaaS – Log Service

• EFK Stack Service / Loki Service
• K8s Platform Service n�ÊË
• Application Pod n�:¶BÊË
• Kibana / Grafana i�F}«�3}Ì �[XY
• �Í�[~xGH',©Î�[Ï^'_`5aB<=E6
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3.1 IaaS – Monitoring Service

• Prometheus & Grafana GH'
• GPU / DB / VM / Containeroq�'�M_�B�XGH'
• �Í~xGH',�Í�[�vZ�[Ï^'_`5aE6
• Email / Slack oÐÑGH'~xZ[
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3.1 IaaS – Repository Proxy Service

o Air-gapped /1lfR1�K=>%
o ,<23 : Docker Image, Linux package, Python Library, R Library, Conda-
o 4=%;5);z{R6¿ã¨eÇIqø;ÅÀ,IqøX CI/CDV%7G*
o Air-gapped/1;=N image tag 81ÌqIxw-eNß Proxy 3-F+

• Nexus
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3.2 PaaS – Database

o GH9: :  Active-active / Active-standby (AA ;�)
o ,<±q�<q% :

- RDBMS : Mysql, MariaDB, PostgreSQL
- NoSQL : Elastic Search, MongoDB, Couchbase, Cassandra, Hadoop

o Open Source Database*1(opD{�VST,<

Active-Active : Mariadb,Mysql Galera Cluster Active-Standby : PostgreSQL

• Database HA Service over Openstack or Kubernetes
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3.2 PaaS – Messaging Service

• RabbitMQ Cluster HA mode

• Kafka Cluster HA mode
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3.2 PaaS – Cache Service

• Redis Cluster
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3.2 PaaS – Elasticsearch / Opensearch

• Opensearch Cluster
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3.2 PaaS – Auth Service

• Keycloak

• |} DB ~y ]X �V ( QMS Providers )
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3.2 PaaS – ML / AI  Service

• Airflow

• Knative Serving / Kserve / Cert Manager / Istio / Tekton
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3.3 SaaS – QMS ( Quantum MSA Service )

QMS ': g�

API Gateway

Authorization 

- Management UI 제공
- Authz : Istio CUSTOM Auth 

Authentication

Monitoring

• Istio� Kiali ~y�� Service, Application, Workload ���� ]X �V

• Istio� Keycloak ~y�� Authentication, Authorization 6�
• |} �� DB ~y�� 4� ]X �V, JWT Token Customization ]X �V, SSO <=2 �V
• K8s OperatorM �Y Authz �� ��

외부 회원 DB 연동

MSA #_`ab (�� + CI/CD )
MSA#_���$�� API Gateway ���L� ¡)*+
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3.3 SaaS – Samanda ( Quantum AI Service )

• Samanda� �� �� : Polyglot-Ko �� ( LLaMA p= Y�� X� +��� +� �� )
o EleutherAI M< �� � VH
o TuNiB AIM< ��Y 1.2TB ��� Y�� �i�> AB�� ��, r�; AB �X ��

• !" �  �i�l Polyglot-Ko �� ]ckl ¡� ��(Fine-tuning)1¢ !"M£ Cx¤ ¥¦ <=2 �V

• ChatBot§ !" <=2 API� ~y�¨ d[©4 HI
• �i� -ª« }� vB <=2¬W �­ §:L ®¯E � °¨ HI O /0 ±² def �V ( ³5g´2 µ¨ ¶·¸ )*+, �¹ �X )
• Fine-tuning §:M< !" �i�� º»L 8W�] ?Y -i�� O ~²��(Federated Learning) ]¼ ~6 o

9:T�nL¢ chatGPT/%0 , LLMOpsWX£59:005M¤¥�6=�
Samanda¦9:/%0 API ¡£5§5~ UI /%0WX

Quantum LLMOps Platform ( Samanda )

데이터전처리 모델 생성/튜닝/검증/피드백 모델 서비스

개발자

운영자

데이터
과학자

데이터 가공
/전처리

LLM
모델 생성

Custom
LLM
Model

모델 배포

검증파인 튜닝

고객
데이터

ChatBot 서비스
(서비스 가이드)

Plugin 서비스
(서비스 수행)
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3.3 SaaS – MSA #_¨c©

• ÒÓ 3�ÊQ ÔÕÖ× Øª
• ��F GH'& tb Ù <= e5
• GH' ÚÛgZ ÜZ\Ý ÉjÌ: ®Þß
• �àá�� â? ãZ[
• änC GH' vZ ®Þß

• åæ {çè  }3& tbF ÔÕÖ×
• GH'Z js vZé ?è& tb
• �Ê GH' 7¹5r Z[
• f|Zj <= ê® / DB ëb Z[
• ìè xíF �� î��(CI/CD) E6



QUANTUM C&S  ⓒ COPYRIGHT(C)  All RIGHTS RESERVED

3.4 CI/CD #$

Gitlab
Gerrit
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3.4 CI/CD /%0`5S

• <=¨CDc Gitun�q ( DevOps + GitOps )
• CI/CD Toolchain : Gitlab / Harbor / ArgoCD
• IaC Toolchain : Ansible / Terraform
• Air-Gap >?&GQ K8s ~�î��UVWÌÉ
• OPQ>?&tbF CI/CD xï:ðBñòx¨^'_`5aZ[

Harbor Ansible

Gitlab



4. Why Quantum C&S ?
4.1 QCS E|��

4.2 QCS ���
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4.1 QCSE|��
• SK C&C !"#$%&'()*+, ( IaaS, PaaS- CI/CD ./ )

-�p;q!# MLOps�I%èAÝÊ
-�«¾ : SK C&C
-èAÝÊ�Å�u : 2021.11 ~
-ÀMÃJ: Kubernetes , Ceph´µH(Q�� , AccuInsight¶·², CICD
-´µ[;Ê : éê, KBëìí,îï®,ðñ)ò,NHó�,KBó�

QKS ( Kubernetes + Ceph )
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4.1 QCSE|��
• 0ª«A�j QKS,- (�qR�¬0 )

-/w�¬d_�È AI MN/'(]9^_
-<OP : /w�¬d_
-]9^_DE�F : 2023.12 ~ 2024.4
-\h�A: QKSrs ( IaaS, PaaS , CICD) , Devops¨r©fÑ[ª«

QKS ( Kubernetes + NFS )

Master VIP (10.x.x.x)

• 구성 특징

- K8s 안정성을 위해 고가용성 적용 : HAProxy SW LB를 마스터 서버에 내장, HAProxy는 Keepalived로 고가용성 보장

- 별도의 하드웨어 없이 소프트웨어만으로 무중단 Kubernetes 서비스 제공
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4.1 QCSE|��

• >­® Jonathan Service – AI & MLOps Project
-bcdefVWXYMN/]9^_
-*+,-&./012345/6789':,Ò¶Ó#¶/eÔÕMN/#¶/e¼Ö�BC':, Public Cloud -> QCSdZ]9^_
-<OP :QRS
-]9^_DE�F : 2021.2 ~ 2021.4

QOS + QKS + QSS (OpenStack +  Kubernetes + Ceph )
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4.1 QCSE|��

• ¯�°±²³´ – ML & AI Project
-7×9ØqMZÙÚÛcde¼`Ü,ÖÝBC�Þz/w_ßq�.a��­WBÛMN/]9^_
-cde`Ü,àá,ÖÝ,MN/BÛ,-&./01 QCS9':â.
-<OP :�È~­
-]9^_DE�F : 2018 ~ 2020

QCS ( Openstack + Kubernetes )
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4.1 QCSE|��

• I� Speakingbuddy – AI & MSA Project
-ãäA AI SpeakerqM°Ûcde`Ü,ÖÝBC@Azåæç¨èé­Wfê:ëØ1Ïn¿Ìª«MN/]9^_
-*+,-&./012345/6789': :@A6  – MSA over K8S
-<OP : I@
-]9^_DE�F : 2019 ~ 2020

QOS + QKS + QSS ( Openstack + Kubernetes + Ceph )
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클라우드 병원

PACS
Agent

의사

A 병원
간호사
/원무과

B 병원

PACS
Agent

의사

간호사
/원무과

Firewall

Storage

HIS over QKS PACS 

A 병원
클러스터

https://a.medical.uz

B 병원
클러스터

https://b.medical.uz

물리
자원

가상
자원

데이터 네트웍
10G

가상화

4.1 QCSE|��

• <µ�X�� HIS #_ Project
-%ìí�tTU./0'(]9^_
-*+,-&./012345/6789':, MSAÑ�;<1îÐ QMS MN/FG, One Source Multi Site ':
-<OP : �È~­
-]9^_DE�F : 2022.2 ~

QKS + QSS + QMS ( Kubernetes + Ceph + Istio + Keycloak )
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4.1 QCSE|��

• LG �X���q� CI/CD o0pqr Project
- LG VWXY�'�µ5#$%&'( CI/CD ./0fïd]$V':
-<OP : LGZz
-]9^_DE�F : 2018.6 ~ 2018.12
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- OgMN/Û*ð HA9':BC���VV]$f=>?MN/
- B&ËÌáñq�Nnr¢9Xò�VMN/tY
- óôõ#$%&�Nö�nNA÷ø}~
- Ñ|ùd¸|f���ú�A89���V#$%&��­W

012/342
'() 35

67
'()

- V]$·�MN/ ( ¡û·�üÛV�ïý ,áñþÿMN/,¾¿ª« )
- K8s/,°�/Ì=�!dJ\"jd&f®X�`
- 6# CI/CD MN/h�­W, ïd]$V;<MN/®�­W
- 1�h�Bz�` ,®X�`¢£. 2.ad�áñÐ¤MN/

- V]$6\­§qNÐ;<@Tá$1%×Ì=�!dJq´�|À#$%&r¢
- °»�/=>?d&9'(3"ÅsÔ´)%`6 1)ò*�AtY
- V]$MN/+,QÆ$ MSA;<X¡f CI/CDX¡89Ï-;<=>?­W
- lmn��T SaaSq´�|.`/Û 2345/v/ewdx6 ��®

89:

;<
Quantum Cloud & Service(QCS)ÄNÀeV=op>? *\'2ABCuv;4R
@�Ìq[Aop>D>ï�%bA ?@;ÂB»eV=C�].

4.2 QCS ���


