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Treat Your Infrastructure like Cloud Native App
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SKT ICTZ| &M E] Cloud Labs, Cloud Native 7| L E! & (2E A~ ASsw
ZEiE || HEl Xt (LEAAS sw 7|tk H

KT Next Generation Cloud

OpenStack Foundation User Committee Member (2019~)
OpenStack Korea Community Leader (2011~2013), Coordinator (2014~ )
Kubernetes Korea Community &g %l
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SKT 5G Features

245Mhz

5G frequency 100Mhz 145Mhz

bandwidth
he E

LT
Max 2.7 Gbps
((é)
|

4G 5G 5G

(3.5GH2z) (28GHz)

@ Higher speed

o ()
()
. V\A 5G @l@)l
SOl > radio
5G 5 ~ 20msec
4G 50 ~ 60msec

@ Ultra-low latency

SOSCON2019

5G 4G

Connection

Density ~ 10°km?  10%/km?

(® Massive connectivity



SKT's Journey 10 5G New services and Business Opportunities SOSCON2019

B2C Services B2B Services

v Immersive, Interactive Service v’ C-ITS (Cooperative-Intelligent Transport Systems)

FERAN AP
/‘ -

eSpace Booster Park Smart Factory Smart Hospital
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In 5G cloud moves to edge and is run with cloud native architecture

LTE network
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In 5G cloud moves to edge and is run with cloud native architecture

CNF VNF VNF
All Active All Active
REST API

Common components ( msg bus, DB )

Container Engine Virtualization Layer Data Plane
Acceleration

Smart | | Smart
NIC NIC

R 5G network

Compute nodes Storage nodes Network

Common Physical Resource Pool

MEC

Cloud Native Architecture




Network Evolution to 5G
Evolving VNF (VM only) to Hybrid (VM, Container, Baremetal)

SOSCON2019

NFV

Network
Function
Virtualization

CNF

Containerized
Network
Function

VNFs Orchestrator
OpenStack
Baremetal
VNFs Orchestrator CNFs
OpenStack on Kubernetes Kubernetes
Baremetal
VNFs
CNFs Orchestrator
OpenStack
Kubernetes
Baremetal | | Any cloud




Mobile Edge Computing (MEC)

Provides ultra low latency services in 5G network edge

oL

Public Cloud
3
@D
5
(@]
<
\
w
(@]
3
wn
- "\\
( 5G p
S - -

Public Cloud

Lower latency

Higher Security

Telco API

o

Game Al Blgdata
DB Learning Analysis

Public Cloud

swQT > Aouale

\
l

SOSCON2019

@ Hyper Edge
Ultra Low Latency
(<10ms)

@ Public Cloud
Integration
Public Cloud Dev Env

>

® Edge Specific
Service
Innovative Telco Service

SKT MEC
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MEC cloud infrastructure demands cloud native technologies

)

E2E MEC Unified Mgmt. :I
Biz. Mgmt.&

Ops, Biz. Portal Hybrid MEC Mgmt. Public Cloud Mgmt. Console Portal

MEC Platform Manager

Public Cloud
Infra LCM/FCAPS App, SVC, P/F, LCM/FCAPS SLA, Policy Infra Manager

MEC Platform Function

Public
ETSI Services SKT Services Cloud Service MEC
P/F
- Bl SKT-All Container Orchestrator
LTE/5G South-bound Connectivity (MEC Router)
LTE/5G Integration, Protocol Traffic Offloading Charging, Monitoring . S|mp|e Ove”ay Network Arch.
SKT MEC Cloud Infrastructure oubii :I Bl Quantum Random Num. Gen.
ublic
Infra

Cloud Native Virtual Infra SKT Specific H/W Cloud Infra

B Al Inference Accelerator




Cloud Native Infrastructure in SKT
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TACO Treats Telco Infrastructure like a Cloud Native Application

« Container-Based
= openstack. - Declarative Management
 Predictable & Resilient

TACO airship - Open Source SW

SKT ALL CONTAINER ORCHESTRATOR

=} kubernetes o TN,

* TACO: SKT All Container Orchestrator

MY OPENSTACK-HELM




TACO - Cloud Native Infrastructure Delivery SOSCON2019

Initial Scope - OpenStack Delivery, leveraging Docker, Kubernetes, Helm with Continuous
Integration / Development System & Operation Tools

OpenStack APIs

OpenStack Containerization
(Docker, Kolla)

OpenStack Control Planes
(Containerized OpenStack)

Underlying Platform

Container Orchestration }
(Kubernetes, OpenStack-Helm, Armada)

Docker Docker

CI/CD & Testing

(Jenkins, Rally/Tempest, Chaos Monkey)

(Kubernetes)
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Initial Scope - OpenStack Delivery, leveraging Docker, Kubernetes, Helm with Continuous
Integration / Development System & Operation Tools

s _ openstack AH|A ¥ dependancy £2|
openstack A{H|2 E deployment version £t2]
Eopenstack o[o|x] :'.'JE|:| -

=

reference

-

Chart Orchestration |
: D -

Value Overrides
ependency Management

» //
/ kablex e | [ [

apiserver apiserver OpenStack OpenStack j Ceph

nova nova osD
cinder neutron
neutron

k8s master k8s master k8s node k8s node k8s node

| | | | ope ] r ] y
Compute Service
| e | | ~cheduler | n r Servi m rvi on

controller manager controller manager




TACO - Cloud Native Infrastructure Delivery SOSCON2019

Not Only OpenStack, But Also More Apps on Kubernetes

» Kubernetes KEEN

Calico CNI, Local/NFS/Ceph Storage Provisioner, Default Ingress & F5 Ingress

Baremetal Nodes On OpenStack

On AWS

H4E8HE ¢« > POC




\/(¢
Generate Document

Baremetal

Ceph
(Storage)

Kubernetes
OpenStack

SDN

Config

Security
Policy

Submit Document

SOSCON 2019

Automatically Deployed

@ ceph
s openstack.

kubernetes

 Topenstack.

kubernetes



Declarative Document (Manifest)

Mariadb chart

Rabbitmq chart

schema: armada/Chart/vi
metadata:
name: mariadb
data:
namespace: openstack
values:
images:
tags:
mariadb: registry.cicd.stg.taco/mariadb:10.1.23
test: registry.cicd.stg.taco/pike/ubuntu-source-kolla-toolbox:develop
pull_policy: Always

replicas:
server:
volume:
enabled:
class_name: ceph
source:
type: git
location: https://tde.sktelecom.com/stash/scm/openstack/openstack-helm
subpath: mariadb
reference: master
dependencies:
- helm-toolkit

schema: armada/Chart/vi
metadata:
name: etcd
data:
namespace: openstack
values:
images:
tags:
etcd: registry.cicd.stg.taco/etcd:v3.2.5
test: registry.cicd.stg.taco/pike/ubuntu-source-kolla-toolbox:develop

pull_policy: IfNotPresent

replicas:
etcd:
source:
type: git
location: https://tde.sktelecom.com/stash/scm/openstack/openstack-helm
subpath: etcd
reference: master
dependencies:
- helm-toolkit

data:
release: rabbitmg
namespace: openstack
values:

images:
tags:
rabbitmq: registry.cicd.stg.taco/rabbitmq:3.7
dep_check: registry.cicd.stg.taco/kubernetes-entrypoint:v@.3.
test: registry.cicd.stg.taco/pike/ubuntu-source-keystone:08.1.
pull_policy: IfNotPresent

e
-]

SOSCON 2019



Declarative Document (Manifest)

schema: armada/ChartGroup/vi
metadata:
schema: metadata/Document/vi1
name: openstack-infra
data:
description: "Openstack Infrastructure"
sequenced: False
chart_group:
- ceph-provisioners
- ingress
- etcd
- rabbitmg
- memcached
- mariadb

schema: armada/ChartGroup/vi
metadata:
schema: metadata/Document/vi1
name: openstack-services
data:
description: "Openstack Services"
sequenced: False
chart_group:
- libvirt
- openvswitch
- keystone
- glance
- cinder
- heat
- nova
- neutron
- horizon

schema: armada/ChartGroup/vil
metadata:
schema: metadata/Document/v1
name: monitoring-infra
data:
description: "Monitoring Infrastructure"
sequenced: False
chart_group:
- grafana
- prometheus
- prometheus-alertmanager
- prometheus-kube-state-metrics
- prometheus-node-exporter
- prometheus-openstack-exporter

SOSCON2019

schema: armada/ChartGroup/vil
metadata:
schema: metadata/Document/vi1
name: logging-infra
Hata:
description: "Logging Infrastructure"
sequenced: False
chart_group:

- ldap

- elasticsearch

- fluent-logging

- kibana

schema: armada/Manifest/v1
metadata:
schema: metadata/Document/vi
name: ha-manifest
data:
release_prefix: ha
chart_groups:
- openstack-infra
- openstack-services
#- logging-infra
#- monitoring-infra




SK TELECOM
INFRASTRUCTURE

DELIVERY
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Image Minio File
Builgd Server TACO Release

Jenkins

Docker Repositories
Registry (OS, PyPI, Helm, etc)
Kubernetes
Configura TACO CI/CD Cluster
tions - Container Build

- Test

- Packaging

- Repository

[Kubernetes

Baremetal Nodes
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 Pipeline flows: build -> unit test -> integration test -> promote (release)

Docker registry

Upstream

repository yy-mm.dd

\

\

Unit Test

( openstack-helm ) .
armada-manifest
] Scenario Test
Gpenstack-helm-infra (helm) /}
skt-kubespray

( kubespray ) /

« Resiliency Test
Mirror repository Worapper repository i U Pg rade Test

Integration

Promote
Test

docker image




7
i

Kubespray Community
Source Repo

Valdate-
kubernetes
Meta Job

kubespray version
k8s version
helm version
docker version

r

Kubernetes
Cluster 715

build & upload
k8s vm image

install taco
inside VM
image

e
cllenrs apply & test
dockel npansr.ack

1
'
|
|

Kubernetes
Validation (w/

_____ | I

-
pull kube-tools
i,

ly openstack
to run tests

Kubernetes
Promotion

_______ 1
tag stable kubespray :\\
!

update tacoplay
VERSIONS file

i tag stable kube-tools '
docker image "

E :' write stable versions '
v oioted :

Kubernetes-
dependents-

update tacoplay
global vars

i push docker i |mages 1

defined in kubespray f ~

SOSCON 2019

Alle 58 AlLg(
7= 7|5 #B5o= Y,
ZQ Al Sonobuoy &2
Kubernetes conformance test
HEE 7ts

minlO File Server

TDE Source Code Repo

Kubernetes 7|
2|5t Al I_|-E

AL &
7f%

v Y
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$ ansible-playbook -u taco -b -i inventory/new env/hosts.ini site.yml

Baremetal taco
... Host Ceph (O
Provisioning Configuration installation configuration c.lepende.ncy
(Openstack (ansible) (ansible) (ansible) installation
Ironic) (ansible)
Kubernetes

0 OpenStack
0 LMA

Airship-Armada| |

deployment

deployment

(kubespray
+kubeadm)
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$ ansible-playbook -u taco -b -i inventory/new env/hosts.ini site.yml

Baremetal
Provisioning
(OpenStack
Ironic)

Host
Configuration
(ansible)

OS
configuration
(ansible)

taco registry
installation
(ansible)

OpenStack
LMA
Kubeflow
Istio
Image
Registry
Service

CI Tools
Argo
Workflow

Airship-Armada
deployment

Ceph on
Kubernetes
(ROOK)

Kubernetes
deployment

(Kubespary)
+kubeadm)
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Regional Controller Cluster
(API Driven Dynamic Cluster Lifecycle Management, Fully Declarative)

T

[ 2
I o
Baremetal Baremetal Kubernetes
Operator Cluster API Cluster API Ceph Operator > LMA
perator
Kubernetes Cluster API
- OpenStack, AWS, Azure Provider
Any Applications or Apps on Kubernetes Workflow Engine
(Leveraging Helm & Cloud Native Workflow) on Kubernetes

Multiple Kubernetes Cluster Lifecycle Management
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irship v2.0 - Components Cluster AP|
Centralized LCM Multiple Regions/Sites

External fo Region/Site Region/Site

Kubernetes Cluster-API w/ Baremetal Operator

BareMelalHost

Cloudinit BareMetal Operator POD BareMetal Actuator POD |' Cluster POD

Manifest (fifes) Argo Workllow Maching —
(files) o ol
Other | Cantroller | | Cantraller | m

e i
CR Secrel’s
i Argo Worklow
£

PLUGIN

Airship GLI centity POD —
cL keysione 1

w/ customized plugins

cR

Argo Workflow
Secrat's
[ vt st | Kubernetes

Argo Workfiow YAML Manifast

ARGO POD (=

Kubernetes Workflow Engine

B cisnie component

[ existing Gommunity Gomponent
() nirship Data Element - CNCF YAML Artifact

O mmm—— _
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» Kubernetes Operator
. Metal® (Metal Kubed), Rook, Prometheus/ES Operator, etc

 Kubernetes Cluster-API & Kubeadm

« Workflow & GitOps CICD
: Argo Workflow, Argo CD



SONA & SONA-CNI : SKT's SDN Solutions

SDN based carrier-grade virtual network solution for OpenStack & Kubernetes

openstack

B

i
=TT <<

North-South Traffic

Internet



SONA SDN Orchestrator

"Kubernetes on VM" for resource isolation with single virtual network for VMs and
containers for high performance

openstack

SONA Orchestrator

afle o\ M@SONA—CNI

Isolated virtual resource for each MEC service

r —

T o

e 1 i

$9 f1¢ v

°
'

ovs

]__

. Single network
for VMs & Pods



Use Cases
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Use Cases in SK Group SOSCON2019

Type/Workload Infrastructure Delivery

ML Infrastructure (GPU) Kuberentes

Analytics (GPU & CPU) Kubrernetes

Telco (VIM) OpenStack

IT (SKT Private Cloud) OpenStack

Big Data Platform Kubernetes
VDI (Virtual Desktop) OpenStack & Kubernetes

OSS/BSS OpenStack




ToR (Leaf)

ToR (Leaf)

ToR (Leaf)

Empty Space

Empty Space

Empty Space

1G Switch (IPMI)

1G Switch (IPMI)

1G Switch (IPMI)

Empty Space

Empty Space

Spine Switch

Spine Switch

Empty Space

Empty Space

L4

L4

Empty Space

Empty Space

Empty Space
Empty Space
Empty Space
Empty Space
Empty Space

Reserved

‘Admin/Lifecycle Manager

‘Admin/Lifecycle Manager

Kubernetes Curl #1

Kubernetes Curl #2

Kubernetes Crrl #3

Reserved

Reserved

Reserved

Mon/Mgmt #1

Mon/Mgmt #2

Mon/Mgmt #3

Openstack etrl #1

Openstack ctrl #2

‘OpenStack ctrl #3

Empty Space

Empty Space

Empty Space

Baremetal Service

Baremertal Service

Baremetal Service

Baremetal Service

Baremetal Service

Baremetal Service

Empty Space
KVM console

Empty Space
KVM console

Empty Space
KVM console

Compute 10

Compute 10

Compute 10

Compute 9

Compute 9

Compute 9

Compute 8

Compute 8

Compute 8

Compute 7

Compute 7

Compute 7

Compute 6

Compute 6

Compute 6

Empty Space

Empty Space

Empty Space

Compute 5

Compute 5

Compute 5

Compute 4

Compute 4

Compute 4

Compute 3

Compute 3

Compute 3

ToR Switch #1

Compute 2

Compute 2

Compute 2

Compute |

Compute |

Compute |

ToR Switch #2

Empty Space

Empty Space

Empty Space

Ceph (NVMe)

Ceph (NVMe)

Ceph (NVMe)

Bonding

Ceph (NVMe)

Ceph (NVMe)

Ceph (NVMe)

Ceph (5SD)

Ceph (SSD)

Ceph (SSD)

Ceph (5SD)

Ceph (SSD)

Ceph (5SD)

25G NIC (two ports) =" @@

IG IPMI NIC =>

Ceph (5SD)

Ceph (SSD)

Ceph (5SD)

Empty Space
Empty Space

Empty Space
Empty Space

Empty Space
Empty Space

IPMI Switch

Rack Type MCS

Failure Domain #|

Rack Type MCS

Failure Domain #2

Rack Type MCS

Failure Domain #3

Network Section

Admin Section
20| - lifecycle manager (admin) & repsitories
- kubernetes master

- Control
- LMA (logging, monitoring, altering)
- Management Services

W

Infra Section (kubernetes worker)

‘Computing Section (kubernetes worker)
Compute Node
Container Worker Node (Optional)

- Baremetal Node

- GPU Node (Optional)




Telco Needs “Open Collaboration” to Realize its Cloud Vision
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Collaboration in Open Source Ecosystem

SOSCON2019

N

airship

Making lifecycle managem
ent for open infrastructure
simple, repeatable
& resilient

kata

containers

Secure, lightweight
CRI compatible
virtualized containers

SKT Co-Founded
(TACO Development)

kubernetes

openstack.

Programmable infrastructu
re for VMs, containers
and bare metal

SKT Participated
(TACO Development)

Q-Prometheus
15 Grafana

N/

L\

STARLINGX Z U U L

CI/CD platform for gating

changes across multiple s
ystems/repos

Edge cloud computing

Infrastructure for high

performance, ultra-low
latency applications

@ ceph



Collaboration in Open Source Ecosystem - Airship  sosconzo9

A

AW
airship

Airship is a
collection of
loosely coupled
but interoperable
open source tools
that declaratively
automate cloud
provisioning.

Generate YAMLs Submit To Airship Edit And Repeat

UL

A alrshlp —

Shipyard

Helm Charts

Baremetal

Security Policies

&

Networks

I E LS
|

—— M airship

~N

r




Collaboration in Open Source Ecosystem - Airship  sosconzo9

Airship Core Principle

The focus is a declarative platform to introduce OpenStack on Kubernetes (OOK), and the lifecycle mgmt. of the resulting cloud, with the scale,
speed, resiliency, flexibility & operational predictability demanded of network clouds.

................................ KeyTenets . - - -« &« v o o vt i i m e v o s v m o m s n an n a0 n s
DECLARATIVE | [ CONTAINERBASED | ONE WORKFLOW | [ ARCHITECTURALLY
@ | : ’ FLEXIBLE

Sites are declared using YAML, Containers are the unit of One workflow that handles both Y

including both hard assets & soft software delivery for Airship. initial deployments and future Airship to manages our entire
assets. You manage the This allows progress from dey, to site updates with virtually no cloud platform, not just
document and Airship testing, and production with difference in interacting with the OpenStack including small and

implements it. confidence. two large environments

8 J J




Collaboration in Open Source Ecosystem - Airship  sosconzo9

Q

airship

2017

Airship initiated

2016 2018

OpenStack-Helm Added as an OSF

Initiated Pilot Project in Vancouver

2019 2H 2020

1H 2020
Airship 1.0 Released Airship Productization
Airship 2.0
in Denver Planned

Planned for Release



Expanding More (ATSC 3.0 - Media/Broadcasting)

SOSCON2019

ATSC3.0 GW/ Exciter

@

Nation-wide/ Local ATSC3.0 Service mgmt.
(program scheduler, target AD, consumption analytics) Q
I I I
ATSC3.0
Master Control HEVC Encod Content mgnt. o ATSC3.0
aster Contro ncoder
. (incl. Broadband EPG) @ — :
App./ Browser player
Q
Program editor C/C Encoder ‘l Target ADs mgmt. >
-— ATSC3.0 mobile/tablet
Media quality ATSC3.0 Signaling/ ATSC3.0 Broadband Middleware (wifi/LTE)
monitoring Q@ EPG e Server @ Q
i ATSC3.0
Network quality Cloud I/F (e.g. CDN) - |
monitoring Q Mux . Q ATSC3.0 (OTA) + WiFi
I I I I Home GW Vehicle GW
Cloud-based Infrastructure (e.g. Cloud-based Infrastructure (e.g. —> (ATSC3.0 (ATSC3.0
CDN) Q CDN/SDN/NFV) Q Chipset/fixed) Chipset/mobile) !

ATSC3.0 (OTA)

DTV/ Tablet/ Mobile
(ATSC3.0 Chipset)




Creating More Collaboration

SOSCON2019

NBMP
&
Open
Infrastructure

Founding Leader

(SKT & MPEG)

Q

airship

simple, repeatable &
resilient lifecycle
management for open
infrastructure

kata

containers

Secure, lightweight
CRI compatible
virtualized containers

Co-Founded
(SKT / AT&T)

openstack.

Programmabile infrast
ructure for VMs,
containers and bare
metal

Active
(SKT)

Edge cloud computing
Infrastructure

NBMP: Network Based Media Processing (MEC for Media)

A

ALTIN
ZUUL

CI/CD platform for
gating changes across
multiple systems &
repos




Creating More Collaboration SOSCON2019

Create New components for NBMP (Lead by MPEG Community)
NBMP Workflow Manager, Function Repository, Function Template

NB&MP Extend and Integrate with existing projects (Lead by SKT)
L—2

RN -

Infrastructure kata openstack. airship

Integrate “TACO & SONA” into the project (Contributed by SKT)



Building Open Ecosystem SOSCON2019

Open Code and Document

* blog (https://openinfradev.github.io/)

m OpenStaCh )) CEph « documentation

(https://taco-docs.readthedocs.io/ko/latest/)

(https://github.com/openinfradev)

airship

» github source repo
SKT ALL CONTAINER ORCHESTRATOR

Find collaborators and forming initial
ecosystem

= COMPUTING FOUNDATION

Build Community

14 kubernetes

Sl -
Doy UPENSTACK-HELM Evolve to OSF Project

(with Airship & NBMP Effort)



https://openinfradev.github.io/
https://taco-docs.readthedocs.io/ko/latest/
https://github.com/openinfradev

Collaboration without Boundaries

Thank you

SOSCON2019

SAMSUNG OPEN SOURCE CONFERENCE 2019



