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5G 네트워크
(Day 5. Cloud Native 5G 인프라)
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안종석
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 Day 1: 5G 네트워크 기술

 Day 2: Enhanced Mobile Broadband

 Day 3: Private 5G와 테스트베드

 Day 4: 5G 네트워크 인프라 가상화 기술

 Day 5: Cloud Native 5G 인프라

 (별도) Day 4~5 실습교재
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3 JS Labjames@jslab.kr

 개요
 5 Nodes in One-box Lab (시연)
 2 Box Lab (실습)
 Cloud Native 5G Network Testbed (실습)
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 (별도) Day 4~5 시연/실습

4 JS Labjames@jslab.kr

 Telco Cloud
 Cloud 기반 5G 서비스 제조사, 오픈소스
 5G를 위한 클라우드 네트워킹
 클라우드 네트워킹 기술과 이슈
 실습. Cloud Native 5G Network (별도 교재) 

4

 Day 5: Cloud Native 5G 인프라
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5

Source: https://devopedia.org/5g-service-based-architecture#further-reading

DAY 5: CLOUD NATIVE 5G 인프라

JS Lab

노후 제어기의 가상화

Enterprise
Virtual
Cloud

기업은 모든 가능한
클라우드 자원을

활용하는 것이 필요

66DAY 5: CLOUD NATIVE 5G 인프라
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API 관리접속 관리

OSS/BSS

엔터프라이즈 통합

Business support system 
(BSS)

Operation support system 
(OSS)

Enterprise Integration

API Management

Source: https://medium.com/codex/reference-architecture-for-a-telecom-enterprise-application-platform-257769a4a8d0
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서비스 메시
(Service Mesh)

사이드카 사이드카

클라우드 네이티브

L7

서비스 서비스

네트워크 OS
(SDN 제어기)

물리
스위치

물리
스위치

Underlay SDN

L2/L3

제어 플레인

데이터 플레인

네트워크 OS
(SDN 제어기)

가상
스위치

기상
스위치

Overlay SDN

L2/L3

물리 인터페이스 물리 인터페이스

AMF
( Access and Mobility Management Function)

SMF
(Session Management Function)

apiVersion: apps/v1
kind: Deployment
metadata:

name: free5gc-smf-deployment
spec:

selector:
matchLabels:
app: free5gc-smf

replicas: 3
template:
metadata:
labels:
app: free5gc-smf

apiVersion: apps/v1
kind: Deployment
metadata:

name: free5gc-amf-deployment
spec:

selector:
matchLabels:
app: free5gc-amf

replicas: 3
template:
metadata:
labels:
app: free5gc-amf
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Source: https://github.com/loxilb-io/loxilbdocs/blob/main/docs/loxilbebpf.md?fbclid=IwAR3oR-Y67OOhowQhOR4neUje72Zq3MdA34-fm1bAlKLAUoFEBdmuX5D418Q
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Service

Service

Service

Service

Service

Service

ESB

SOA (Service Oriented Architecture)

Micro
Service

Micro
Service

Micro
Service

Micro
Service

Micro
Service

Micro
Service

MSA (Micro-Service Architecture)

Micro
Service

Micro
Service

Micro
Service

Micro
Service

Micro
Service

Micro
Service

proxy
proxy

proxy

proxy
proxy

proxy

Kubernetes/Service mesh

CNA (Cloud Native Architecture)

 Service Oriented Architecture (SOA)

 Microservice architectures (MSA)

 Cloud Native Architecture (CNA) Microservice Based Architecture

DAY 5: CLOUD NATIVE 5G 인프라 11
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DAY 5: CLOUD NATIVE 5G 인프라

Source: http://www.tta.or.kr/data/weeklyNoticeView.jsp?pk_num=5193 - depleted 
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Source: https://aws.amazon.com/ko/microservices/

DAY 5: CLOUD NATIVE 5G 인프라
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14

Source: http://www.uangel.com/kr/index.php/products/5g/5g-core/

DAY 5: CLOUD NATIVE 5G 인프라
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쿠버네티스
서비스

apiVersion: apps/v1
kind: Deployment
metadata:

name: free5gc-amf-deployment
spec:

selector:
matchLabels:
app: free5gc-amf

replicas: 3
template:
metadata:
labels:
app: free5gc-amf

AMF

DB
apiVersion: v1
kind: ServiceAccount
metadata:

name: mongo
namespace: free5gc

---
apiVersion: rbac.authorization.k8s.io/v1beta1
kind: ClusterRole
metadata:

name: pod-service-endpoint-reader
rules:

- apiGroups:
- ""

resources:
- pods
- services
- endpoints

verbs:
- get
- list
- watch

DAY 5: CLOUD NATIVE 5G 인프라
 Modern App (예)
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JS Lab

쿠버네티스
서비스

DAY 5: CLOUD NATIVE 5G 인프라
 Modern App (예)
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SEBA 스위치?
(SDN Enabled Broadband Access)

ONOS SDN 제어기?
(Open Network Operating System)

SONiC 라우터?
(Software for Open Networking in the Cloud)

Monolithic Database Microservices Distributed Database

DAY 5: CLOUD NATIVE 5G 인프라 17

 Refactoring (from Monolithic Module to MSA) 

• Decentralized business and messaging rules
• Decentralized governance 
• Decentralized data management

JS Lab

• 외부동작을 바꾸지 않으면서 내부
구조를 개선하는 방법으로, 소프트웨어
시스템을 변경하는 프로세스

• 소프트웨어의 기능은 바꾸지 않음
Refactoring

DAY 5: CLOUD NATIVE 5G 인프라

Source: https://haloworld.tistory.com/24 [Halo World]

18

 Refactoring (from Monolithic Module to MSA)

• 서비스 모듈간 메시지 송수신 필요 (API 사용)

17
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 조직의 Learning Curve 고려

• 단일 마이크로서비스 (Standalone Microservice) 많이 필요시
• 과도한 의존성으로 시간이 많이 필요하고 코드의 품질이 낮아질 때
• 한가지 요소로 애플리케이션 장애 시

 마이크로서비스 전환 시 추가 기능 고려
• 비즈니스 기능을 위한 서비스 연결
• 스탠드얼론 and/or 서비스의 부분 적용
• 각 엔지니어링 팀은 비즈니스 영역의 이해하고 책임을 소유

Monolithic Microservices

API 게이트웨이

Load Balancer

SMF OAM DBSMF SMF

Load Balancer

SMF SMF

SMF

SMF (예)

Melvin Conway: 회사의
조직과 의사소통 구조가
시스템 아키텍처를 결정

콘웨이 법칙
역콘웨이 법칙

19DAY 5: CLOUD NATIVE 5G 인프라
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Fire-and-Forget

Asynchronous 

20DAY 5: CLOUD NATIVE 5G 인프라

Source: https://www.emagiz.com/blog/loosely-coupled-applications-in-a-microservice-architecture/
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개발자 외부 파트너API / 마이크로서비스 기반 아키텍처

마이크로서비스

서비스메시

API 게이트웨이

Source: https://www2.deloitte.com/content/dam/Deloitte/us/Documents/financial-services/us-enabling-platform-banking-pov.pdf

DAY 5: CLOUD NATIVE 5G 인프라 22
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오케스트레이션

코어

클라우드 인프라

무선

에지 스택스마트 에지

인프라 관리

SDN 제어기
H/W H/W H/W

Source: https://www.lfnetworking.org/5g-super-blueprint/

23DAY 5: CLOUD NATIVE 5G 인프라

JS Lab

보안 관리

컨테이너化

커뮤니티 협력

온보딩/설계

오케스트레이션

가시화/분석
Source: https://www.onap.org/software

24DAY 5: CLOUD NATIVE 5G 인프라
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버전 제어 App 코드 테스트 검증 적용

생성 인프라 코드화 컨피그 코드화 테스트 검증

애플리케이션 파이프라인

인프라 파이프라인

구현 (예)

DAY 5: CLOUD NATIVE 5G 인프라

Source: Mulder, Jeroen. Multi-Cloud Architecture and Governance: Leverage Azure, AWS, GCP, and VMware vSphere to build effective multi-cloud solutions. Packt Publishing. 

25

JS Lab

26DAY 5: CLOUD NATIVE 5G 인프라

Source: 5GPPP Architecture Working Group, 5G Architecture White Paper 
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27DAY 5: CLOUD NATIVE 5G 인프라

Source: 5GPPP Architecture Working Group, 5G Architecture White Paper 

JS Lab

28

Source: Software Networks (Virtualization, SDN, 5G and Security), by ISTE Press Ltd and John Wiley & Sons, Inc. 2020  

Container

DAY 5: CLOUD NATIVE 5G 인프라
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DAY 5: CLOUD NATIVE 5G 인프라

Source: https://kubernetes.io/blog/2018/03/principles-of-container-app-design/?fbclid=IwAR2oMrdP0d1Q6LXebtxNPnt-RS5DIlkCIwpaMSL5mmW7VMaQb6hRV8hkd38  

29

JS Lab

Source: https://www.rcrwireless.com/20210830/5g/how-to-secure-cloud-native-5g-virtual-and-open-ran-infrastructure

30DAY 5: CLOUD NATIVE 5G 인프라
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SDDC (Software Defined Datacenter), IaaS (Infrastructure-as-a-Service), MSA (Microservices Architecture)

DAY 5: CLOUD NATIVE 5G 인프라 31

JS Lab

Network 
(Underlay/Overlay)

Compute 
(베어메탈, VM)

Distributed Services 
(Containers)

계층간 신뢰

계층내 신뢰

DAY 5: CLOUD NATIVE 5G 인프라 32
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하드웨어 계층
IaaS(Infra as a Service) 계층

클라우드 네이티브 계층

CB (Circuit Breaker), 
LB (Load Balancer), 
SD (Service Discovery) 

Micro
Service

Micro
Service

Micro
Service

Micro
Service

Micro
Service

Micro
Service

proxy
proxy

proxy

proxy
proxy

proxy

Kubernetes / Service mesh

CNA (Cloud Native Architecture)

Sidecar

Sidecar

Sidecar

Sidecar

Sidecar

Sidecar

Service Mesh 
Control Plane

DAY 5: CLOUD NATIVE 5G 인프라 33
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34

Source: 5GPPP Architecture Working Group, 5G Architecture White Paper 

DAY 5: CLOUD NATIVE 5G 인프라
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DAY 5: CLOUD NATIVE 5G 인프라 35

Source: Software Networks (Virtualization, SDN, 5G and Security), by ISTE Press Ltd and John Wiley & Sons, Inc. 2020  

JS Lab

쿠버네티스 (K8s)apiVersion: apps/v1

kind: Deployment

metadata:

name: free5gc-amf-deployment

spec:

selector:

matchLabels:

app: free5gc-amf

replicas: 3

template:

metadata:

labels:

app: free5gc-amf

apiVersion: apps/v1

kind: Deployment

metadata:

name: free5gc-smf-deployment

spec:

selector:

matchLabels:

app: free5gc-smf

replicas: 3

template:

metadata:

labels:

app: free5gc-smf

Example –Part of CNF (AMF, SMF, et.)

DAY 5: CLOUD NATIVE 5G 인프라

Source: 5G Mobile Core Network, Rajaneesh Sudhakar Shetty, apress

36
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Scheduler

Host 6

Host 4

Host 5

Host 3

Host 1

Host 2

클러스터

SSD GPU

Dev

e2e-az1DMZ

DMZ

DAY 5: CLOUD NATIVE 5G 인프라 37
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웹서버

데이터베이스

애플리케이션

통합 구현 (예)

5G Core NFs

DB for 5G

helm

DAY 5: CLOUD NATIVE 5G 인프라

Source: Mulder, Jeroen. Multi-Cloud Architecture and Governance: Leverage Azure, AWS, GCP, and VMware vSphere to build effective multi-cloud solutions. Packt Publishing. 

38
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클라우드 운영 요소
클라우드 네이티브 플랫폼 인프라

39DAY 5: CLOUD NATIVE 5G 인프라

JS Lab

DAY 5: CLOUD NATIVE 5G 인프라

Source: 5G Mobile Core Network, Rajaneesh Sudhakar Shetty, apress

40
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DAY 5: CLOUD NATIVE 5G 인프라

Source: 5G Mobile Core Network, Rajaneesh Sudhakar Shetty, apress

41

JS Lab

DAY 5: CLOUD NATIVE 5G 인프라

Source: 5G Mobile Core Network, Rajaneesh Sudhakar Shetty, apress
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Inside the 5G core cloud-native function

AMF UPFSMFAMFSMFUPFUPF NSSF

hSEPP

vSEPP
NEF NRF PCF UDM AUSF AFCHF

apiVersion: apps/v1
kind: Deployment
metadata:

name: free5gc-amf-deployment
spec:

selector:
matchLabels:

app: free5gc-amf
replicas: 3
template:

metadata:
labels:

app: free5gc-amf

ReplicaSet

Source: https://www.spirent.cn/blogs/why-confidence-in-5g-cloud-performance-begins-with-resilience

 5G CNF의 MSA 

• pods/functions (Kubernetes)

DAY 5: CLOUD NATIVE 5G 인프라 43
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DAY 5: CLOUD NATIVE 5G 인프라

Source: 5G Mobile Core Network, Rajaneesh Sudhakar Shetty, apress
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DAY 5: CLOUD NATIVE 5G 인프라

Source: 5G Mobile Core Network, Rajaneesh Sudhakar Shetty, apress
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DAY 5: CLOUD NATIVE 5G 인프라

Source: 5G Mobile Core Network, Rajaneesh Sudhakar Shetty, apress
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DAY 5: CLOUD NATIVE 5G 인프라

Source: 5GPPP Architecture Working Group 5G Architecture - White Paper

47

JS Lab

48DAY 5: CLOUD NATIVE 5G 인프라

Source: 5GPPP Architecture Working Group, 5G Architecture - White Paper 

47
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49DAY 5: CLOUD NATIVE 5G 인프라
 SONiC (Software for Open Networking in the Cloud)

JS Lab

 KubeEdge MEC SIG (예)
 MEC SIG focuses on the following fields

① Service Resource Manager

② Edge Service Discovery

③ EdgeMesh

④ ServiceHub

DAY 5: CLOUD NATIVE 5G 인프라

Source: https://www.cncf.io/blog/2021/07/20/kubeedgemec-combining-the-kubernetes-ecosystem-with-5g/
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클라우드 네이티브
(쿠버네티스 사용)

51DAY 5: CLOUD NATIVE 5G 인프라

Source: 5GPPP Architecture Working Group, 5G Architecture - White Paper 

JS Lab

• 쿠버네티스?
• 오픈스택?

52DAY 5: CLOUD NATIVE 5G 인프라

Source: 5GPPP Architecture Working Group, 5G Architecture - White Paper 

51
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MSA의
스케일아웃?

53DAY 5: CLOUD NATIVE 5G 인프라

Source: 5GPPP Architecture Working Group, 5G Architecture - White Paper 

JS Lab

UPF+PGW-U

UPF relocation

Source: 5G Mobile Core Network, Rajaneesh Sudhakar Shetty, apress

DAY 5: CLOUD NATIVE 5G 인프라 54
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5G Mobile Core Network, Rajaneesh Sudhakar Shetty, apress

AF

DAY 5: CLOUD NATIVE 5G 인프라 55
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REST gRPC

DAY 5: CLOUD NATIVE 5G 인프라

Source: https://swagger.io/tools/swaggerhub/

56
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CRI:  kubelet이 컨테이너 런타임을
호출할 수 있는 인터페이스

kubelet은 K8s 클러스터내의
모든 모드에서 실행되는 에이전트

Container Runtime(컨테이너 런타임):
OS가 제공하는 컨테이너 서비스를
사용해 컨테이너를 셋업하거나 없앰

DAY 5: CLOUD NATIVE 5G 인프라 57
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Go

C++

Java

DAY 5: CLOUD NATIVE 5G 인프라

Source: https://techdozo.dev/grpc-for-microservices-communication/
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DAY 5: CLOUD NATIVE 5G 인프라

Source: https://swagger.io/tools/swagger-codegen/

59

JS Lab

블록체인 토폴로지 (Inter-carrier Charges @ Telecom)
• (예) Hyperledger-based IoT Networks

60

Source: https://www.hyperledger.org/tag/telecom

DAY 5: CLOUD NATIVE 5G 인프라

59

60



31

JS Lab

61

Source: 2021 International Conference on Information Science and Communications Technologies (ICISCT) | 978-1-6654-3258-0/21/$31.00 ©2021 IEEE | DOI: 10.1109/ICISCT52966.2021.9670414

Major supporters of Core 5G development.

DAY 5: CLOUD NATIVE 5G 인프라
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62

항목 free5GC Open5GS magma

UE 등록, 인증, 세션확립 및 패킷
전송 3GPP Release15.3 3GPP Release16 3GPP Release15

슬라이스 식별자 단위 라우팅 및
품질 제어

슬라이스 식별자로 UPF 분배 가능, 품질
제어(QoS)는 구현되지 않음

슬라이스 식별자로 UPF 배분 가능 품질 제어(QoS)는
구현되지 않음

슬라이스 분배 미실장 DNN*1 단위로 우선 제어는
가능

CU 분리 5G 코어 네트워크에서 UPF를 분리 구축 가능 5G 코어 네트워크에서 UPF를 분리 구축 가능 C / U를 분리하지 않고 소형 일체형 텐테나화하여
배치

MEC 분배(ULCL) 각 IMSI에 대해 대상 IP 주소로 배분 가능 미실행 MSI마다 5tuple로 배분 가능

전송 성능 (1G 인터페이스)
※RAN/UE 및 트래픽 부하는

계측기를 사용

DL:916Mbps, UL:932Mbps (롱 패킷: 1400byte UDP)
DL:36Mbps, UL:116Mbps (짧은 패킷: 66byte UDP) 미시험 미시험

동시 접속 UE 수 11UE까지

UE（SIM） GUI에서 UE 등록, 업데이트, 삭제 GUI에서 UE 등록, 업데이트, 삭제 GUI에서 UE 등록, 업데이트, 삭제

구성 설정, 모니터링, 운영
• 구성 설정은 Yaml 파일을 직접 편집합니다.
• 편집 부분을 많이 이해하기 어렵다.
• 알람은 시스템 로그 파일에서 확인

• 구성 설정은 Yaml 파일을 편집해야 합니다.
• 편집 부분을 많이 이해하기 어렵다.
• 알람은 시스템 로그 파일보다 확실

오케스트레이터로 관리 제어, GUI에
구성 설정 및 상태 모니터링 가능

도입 용이성 요구 하드웨어 사양 낮음,
매뉴얼대로 도입 간단

요구 하드웨어 사양 낮음,
매뉴얼대로 도입 간단

요구 하드웨어 사양 낮음,
매뉴얼대로 도입 간단

4G RAN과 5G RAN을 동시 수용 5G 코어만 구현하므로 4G RAN 수용 불가 4G 코어와 5G 코어 모두 구현 4G, 5G, Wi-Fi 모두 수용
Converged Core 개발 검토 중

DAY 5: CLOUD NATIVE 5G 인프라
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Source: 2021 IEEE International Conference on Service-Oriented System Engineering (SOSE) | 978-1-6654-3477-5/21/$31.00 ©2021 IEEE | DOI: 10.1109/SOSE52839.2021.00019
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UE2

UE1

UE4

UE3

UE5 gNB 5G Core

UE 시뮬레이터 gNB 시뮬레이터 5G Core 시뮬레이터

UE Whitebox gNB @ Open SDR 5G Core 시뮬레이터
@ Public Cloud

(AWS, Platform9)

UE Whitebox 상용 gNB 상용 5G Core

DAY 5: CLOUD NATIVE 5G 인프라
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https://open5gs.org/open5gs/docs/guide/01-quickstart/

Open5GS 4G/5G Control Plane

Open5GS 4G/5G User Plane

• Commercial 5G
• Commercial 4G
• 4G/5G Software Stacks + SDRs
• gNB @ UERANSIM

DAY 5: CLOUD NATIVE 5G 인프라
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https://open5gs.org/open5gs/docs/hardware/01-genodebs/

o Ericsson BaseBand 6630 (21Q1 Software)
o Ericsson RBS 6601 + DUL 20 01 + RUS 01 B8
o Gemtek WLTGFC-101 (S/W version 2.1.1746.1116)
o Huawei BTS3900 (S/W version V100R011C10SPC230)
o Huawei BBU5900 with RRU5304W Band 7 FDD 2600Mhz 40W 

Version V100R016C10
o Nokia FW2PC BC28 Flexi Zone G2 Outdoor Micro FDD LTE 700 MHz 

High Power
o Nokia FWH1 B38 Flexi Zone Outdoor Micro TD LTE 2600 MHz
o Nokia FRGY Flexi BTS BBU with Nokia FRCG RRU Band 5 850Mhz FDD 

40W. Version 16.1A to 19.0
o Ruckus Q710 and Q910

DAY 5: CLOUD NATIVE 5G 인프라
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Network 
Function Role

MME Mobility Management Entity
HSS Home Subscriber Server
PCRF Policy and Charging Rules Function

SGW-c Serving Gateway Control Plane
SGW-u Serving Gateway User Plane

SMF+PGW-c Session Management Function + PDN Gateway Control Plane
UPF+PGW-u User Plane Function + PDN Gateway User Plane

NRF Network Repository Function (it is only for NF registration of 5G functions)
Web-UI GUI to configure subscriber and its profile for HSS/PCRF

Source: https://aws.amazon.com/blogs/opensource/open-source-mobile-core-network-implementation-on-amazon-elastic-kubernetes-service/
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Source: https://aws.amazon.com/blogs/opensource/open-source-mobile-core-network-implementation-on-amazon-elastic-kubernetes-service/
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Time to 
complete About 45-60 minutes

Cost to 
complete 

(estimated)

$489 (for a month, on-
demand instance cost 
based)

Learning level Advanced (300)

Services used

AWS CloudFormation, 
Amazon Elastic Kubernetes 
Service, Amazon 
DocumentDB, AWS Lambda, 
Amazon CloudWatch

Source: https://aws.amazon.com/blogs/opensource/open-source-mobile-core-network-implementation-on-amazon-elastic-kubernetes-service/
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apiVersion: apps/v1
kind: Deployment
metadata:

name: free5gc-amf-deployment
spec:

selector:
matchLabels:

app: free5gc-amf
replicas: 3
template:

metadata:
labels:

app: free5gc-amf

DAY 5: CLOUD NATIVE 5G 인프라
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Source: https://www.lfedge.org/2020/06/16/private-lte-5g-icn-akraino-blueprint/

UPF with K8s @ Edge

Orchestrator (ONAP)

DAY 5: CLOUD NATIVE 5G 인프라
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Source: https://www.lfedge.org/2020/06/16/private-lte-5g-icn-akraino-blueprint/
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 리눅스 재단의 에지 관련 프로젝트

• Standards (표준)
• Ref Arch (레퍼런스 아키텍처)
• Ref Implementation (적용 레퍼런스)

75DAY 5: CLOUD NATIVE 5G 인프라
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 Red Hat OpenShift as a 5G NFV platform

76

Source: Red Hat 
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Microsoft Azure Stack은 하드웨어
어플라이언스 제공 (HCI 포함)

81

Source: https://docs.microsoft.com/ko-kr/azure/databox-online/azure-stack-edge-gpu-deploy-install
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Source: https://www.telecomsinfrastructure.com/2021/06/aws-for-public-and-private-5g-networks.html
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Source: https://aws.amazon.com/ko/about-aws/whats-new/2021/11/preview-aws-private-5g/
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Source: https://us-east-1.console.aws.amazon.com/marketplace/home?region=us-east-1#/search!mpSearch/search?text=5g&category=579164ab-a400-4924-9c9c-590e45580b7d
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Source: https://azure.microsoft.com/ko-kr/services/private-5g-core/#features
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Source: https://azure.microsoft.com/ko-kr/search/marketplace/
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Source: Mobile Network Infrastructure Getting Started, Palo Alto
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Source: Mobile Network Infrastructure Getting Started, Palo Alto
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Source: Mobile Network Infrastructure Getting Started, Palo Alto
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(2 of 3)

Antrea extends the benefit of programmable 
networks from Open vSwitch (OVS) to Kubernetes.

91

DAY 5: CLOUD NATIVE 5G 인프라 91

Source: : https://itnext.io/benchmark-results-of-kubernetes-network-plugins-cni-over-10gbit-s-network-updated-august-2020-6e1b757b9e49

JS Lab

(3 of 3)

92

DAY 5: CLOUD NATIVE 5G 인프라 92

Source: : https://itnext.io/benchmark-results-of-kubernetes-network-plugins-cni-over-10gbit-s-network-updated-august-2020-6e1b757b9e49
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DAY 5: CLOUD NATIVE 5G 인프라 93

Source: : https://servicemesh.es/

JS Lab94

DAY 5: CLOUD NATIVE 5G 인프라 94

Source: : https://servicemesh.es/
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DAY 5: CLOUD NATIVE 5G 인프라 95

Source: : https://thenewstack.io/why-f5-networks-bought-nginx-containers-and-existing-user-base/
Source: : https://www.loggly.com/blog/benchmarking-5-popular-load-balancers-nginx-haproxy-envoy-traefik-and-alb/

JS Lab

DAY 5: CLOUD NATIVE 5G 인프라 96

Source: : https://sdn.ieee.org/newsletter/january-2018/5g-platform-and-not-protocol
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DAY 5: CLOUD NATIVE 5G 인프라 97

Source: : https://onlinelibrary.wiley.com/doi/abs/10.1002/nem.2132

JS Lab

98

Source: BT

BT 표준 쿠버네티스
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실습 (별도교재)

THANK 
YOU
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