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OpenShift/K8s on OpenStack NFV session@0SS2018

OpenShift on OpenStack NFV
Sen 2\ CIRUX SO T B2B2X for SoE apps in OpenShift  (in
VM) on top of DCN(NFVI)

OpenStack NFV edge i:bmpuﬁng, K8s Edqé Container Pla .
Ceph storage Data Lake Carrier Edge DC use case - NTT NT Lab(B2B2X)

Hidetsugu SUGIYAMA / Chief Architect, Red Hat K.K. https://blog.openshift.com/openshift-commons-gathering-at-austin-2017-recap/
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NFV Evolution to Kubernetes

Today Tomorrow Long Term
70% 30% 50% 50% 30% 70%
(IT SoE apps) (Stateless & Stateful)

II Container VNF Container
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Bare Metal Bare Metal
Data Lake Data Lake
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Kubernetes on bare metal deployment
5GC workloads

O-RAN alliance

Edge computing workloads

Summary
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Innovation - 2019

4G

All IP packet

Carrier
Grade

Linux Network

Function
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Distribute
Compute

Node

VNF

Multiaccess
Edge
Computing

5G

5GC

Cloud native/Service Based Archtecture

CP and UPF separation

Network slicing

UPF offload (FPGA, Edge Switch Fabric)
VRAN CU-DU split
Heterogeneous Computing

DPDK(vVCPU)

CNF o

FPGA
Autonomous micro edge cloud

Edge Al platform(Intelligent Edge) THE
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OpenShift/k8s on BM
deployment

RedHat



Performance Sensitive Application Platform

Kubernetes can enhance (with

adapting from more significant

Learning

open sources) like an OpenShift 4 .
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that becomes the single platform

to run any application.

e Oldornew

e Monolithic/Microservice
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Possibility for NFV architecture change by adapting

Kubernetes Operator(w/ OpenShift Operator framework)

API management

% RedHat
NFVO/0SS/BSS OpenShift

0SS/BSS

VNF-M

OpenShift

/
M
~ . Cluster Operator
= Hypervisor= VIM OpenShift Worker Master
NFVI (hOSt OS) ho 0,
BM(s) )
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Kubernetes Operator

e Automate day 2 lifecycle management of
containerized applications in Kubernetes
e Leverage CRDs to deploy Kubernetes native
services that can access Kube API events
e Operator SDK simplifies creation of Operators in
Go (or leverage Helm or Ansible automation)
e Helm Operator allows you to convert Helm Charts
into Operators
o  Deploy Charts without requiring Tiller
o Leverage Kube RBAC to deploy Charts
o  Automated, over the air updates for Chart

Operator
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https://www.youtube.com/wat—c—r;?v=LymzLHRdek

LIFECYCLE

No custom
Operator Requires custom Operator - building simplified with SDK
Required
1 A
LI | 1
Phase lll Phase IV Phase V
| | 1
Installation I Upgrades | Lifecycle | Insights I Auto-pilot
'y | | 1
HELM—>
~NA
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ANSIBLE
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Implementation pattern of "SRE (Site Reliability Engineering)"
that incorporates operations by software THE
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Full-Stack Automated Operations in OpenShift

APPLICATIONS AND SERVICES
ISV Operators
Custom Operators (built w/Operator SDK)

PLATFORM AND CLUSTER MANAGEMENT
Automated updates for Kubernetes,
monitoring, security, registry and more

kubernetes

RED HAT LINUX HOST
CoreQOS Over-the-air updates for Red Hat CoreOS
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5GC Service Based
Architecture on Kubernetes



5GC system architecture

Network
SBI stack Slice )
(N5,7,8,10, Selec'gon
11,12,13, Function
15,22) Access &
; Mobility mgmnt
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= Oxkiali

5G SBIl and Service Mesh B KIALI{GUIforistio)

@ kiali ‘k i r\ g

~ .=

OPENSHIFT SERVICE MESH

5G Service Base Interface (RESTful API) Istio Service Mesh

e A dedicated network for service to

= 1 """" 1 """ 1 """ l \l """" 1 ll """" | sorvice communitations

‘| ® Observability and distributed tracing
| ® Policy-driven security

| o Routing rules & chaos engineering

e Powerful visualization & monitoring

cR)ed HSaI:f e Will be available via OperatorHub
penShift THE
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5GC SBA with Service Mesh

KNI(Kubernetes Native Infrastructure) for Edge

Network
UDM _? Slice '
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SGC, UPF and Network SIICIng (Cloud edge fabric case)

| AUSF NRF

Multi cluster for istio 5GC ’NSSF ’ | | UDM NEF
service mesh might be workloads  Nnssf  Nausf  Nnf  Nudm  Nnef
needed . — : -
Npcf. Namf . Nsmf
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i B J ...........
' B282X
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r '""ffff_'ff _________ SDN
controller
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| VLAN ¥ (Cloud Edge)* | -------foooooev
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HEF NE & routing
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B ownroron- O

Slice 1 for
B2B2X workloads 1
: SMF1 & UPF1

Slice 2 for
B2B2X workloads 2
: SMF2 & UPF2

ANS|IBLE

*  https://www.youtube.com/
watch?v=1X5U4Jo0JIw

** https://www.pilab.jp/ipop20
19/exhibition/WhitePaper i

POP2019.pdf
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https://www.pilab.jp/ipop2019/exhibition/WhitePaper_iPOP2019.pdf
https://www.pilab.jp/ipop2019/exhibition/WhitePaper_iPOP2019.pdf
https://www.pilab.jp/ipop2019/exhibition/WhitePaper_iPOP2019.pdf
https://www.youtube.com/watch?v=1X5U4Jo0Jlw
https://www.youtube.com/watch?v=1X5U4Jo0Jlw

O-RAN alliance &
RAN Cloudification w/
Kubernetes
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3GPP &

O = R A N a I I I a n C e Design | Inventory = Policy Configuration, RAN Intelligent Controller (RIC)non-RT

Orchestration & Automation (e.g. ONAP): MANO, NMS

RAN Intelligent Controller (RIC) near-RT

Aiilications

Radio-Network Information Base

E2 :btw RIC near-RT and O-CU/O-DU

|

|

|

I

|

|

Multi-RAT |
0O-CU Protocol |
Stack |
|

|

I

|

|

I

|

|

Our focus NFVI Platform: Virtualization layer and COTS platform F1
OpenStack,

OpenShift/k8s

O-DU: RLC/MAC/PHY-high
| Open Front Haul

3GPP DU
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O-RAN alliance WG6

Decoupling of software from hardware for all RAN modules in all splits

S/W Flexible All RAN modules
Orch.
H/W ey

Support 10,000
- of distributed
Policy, ] ] ) .
Blackbox Metrics NFVI stack (containers or VMs), 0S, cloud m-plan~ e [e0[s RNI (=5
o Common Heterogeneous
LCM computing

mechanisms =

88 (%/é\)) Multitude of deployment )
5. | = = models: CloudRAN,
Centralized?;/DU Cu/DU L% I:.).i;tributed CU-DU Sp“t’
(C-RAN) cupu  dRAN on whitebox or DC
\_ (D-RAN) )
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Candidate WG6 Scenarios B,C

Scenario B: Distributed vO-CU and vO-DU

BBU chassis at cell site

Open fronthaul
1:m, local

The O-CU/O-DU functionality can be
Cell si pooled from multiple O-RUs, and meet
O-DU latency requirements.

K8s or OpenStack Cell ske area Near-RT RIC can serve a very large

ber of O-RU
Scenario C: Centralized vO-CU with distributed vO-DU number o >

O-DU chassis at cell site

Reonal cloud

\Open chassis and blade spec

To UPF bl F1 vOBY Ope_n fronthaul The O-DU functionality can be pooled N\
& MEC @ Wl Nad D fim. local Cell site from multiple O-RUs, and meet O-DU
Regional cloud Open chassis and blade spec latency requirements.
K8s or OpenStack Y )| Near-RT RIC can serve a very large
Cell site area number of O-RUs, and O-CU is very
centralized. J
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KNI Edge

Kubernetes
Native
Infrastructure

~ RedHat



Akraino Edge Stack project

KNI-Edge Blueprints (in Progress)

Provider Access Edge (PAE) Industrial Edge (IE)
Optimized for real-time and
networking performance for

Containerized vRAN and MEC workloads.

Optimized for small footprint and
low-latency for loT, serverless, and
machine learning workloads.

VvRAN |IMEC Apps| VM, . [VM,|| ML Apps URLLC 52’;5:5 ML Apps loT Apps
(RIC) || MEC MW || KubeVirt || Kubeflow APPS | = tive || Kubeflow || Edgex
" Cluster/ . D " Cluster/ | ‘Prometheus|
{  Machine iOpenShlft/OKD I exporters {  Machine iOpenShlft/OKD |+ exporters
. Operator oot ' Qperator ' mrmomeiooooooes
Tungsten Ceph CRI-O OVN/OVS Ceph CRI-O
NOS CoreOS and CentOS-rt NOS CoreOS and CentOS-rt
(e . [ ) [ m) [~ .. (e o [~ o [~ o [ 1) ..
switch COTS COTS COTS switch COTS COTS COTS e
https://wiki.akraino.org/display/AK/Kubernetes-Native+Infrastructure+%28KN1%29+Blueprint+Family L %ﬁ%g&

UBI: https://www.redhat.com/en/blog/introducing-red-hat-universal-base-image


https://wiki.akraino.org/display/AK/Kubernetes-Native+Infrastructure+%28KNI%29+Blueprint+Family

loT Apps - Eclipse loT project

CONNECTED loT

“THINGS” EDGE

S
e ( D b
Q| |¢Rura
Telemetry roache
ACTIVEMQ
~ Edge
i analytics
@ ‘ Eame‘ Machine
learning
.
& A J
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Telemetry

¥

Management

loT
INTEGRATION HUB

-

AAAAAA

11

olkd

Machine learning model

App
integration

Management

|

APPLICATION DEVELOPMENT,
DELIVERY, & INTEGRATION

\(
#3scale

I
okd |

DATA MANAGEMENT & ANALYTICS

CLOUDERA'’S DISTRIBUTION
INCLUDING HADOOP (CDH)

e [ spaik]| ][ |
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ML Apps - OPEN DATA HUB

Collaborate on a Data & Al platform for the Edge Cloud & Core

A collection of open source and
cloud components packagedin a
“machine learning-as-a-service”
platform to solve business
problems.

Get &
store data

Monitor &
audit

Pre-
defined
model
library

Visualize
& report

Train
models

Deploy &
publish
(API)

Test &
validate

THE
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Collaborate on a Data & Al platform for the Edge Cloud & Core

e Al Library

| Data Science Tools ‘E ; Query and ETL Frameworks | (' Presentation Services |

e Data Science and ETL | L N Spaﬁ'g . |

e T Gake IR kibana |

Tools | T memsener o T ]

] o | — S R e |

PY Streamlng and Enrlchlng | I Streaming and Enrichment Services l |

D at a | & kafka ﬂ&//:d r: EHS\LLI/KE\ i logstash %8 Kafka COnnect |

| ]

e Storing Data | O |

e Managing Data :  @ceph | “ :
i . @ argo >

e Monitoring Infrastructure || @ elasticsearch | ﬁ | | pomees Grofana;

LINUX
* Ceph nano can be used when deploying to Minishift L FOUNDATION




Serverless Apps - Knative

« Familiar to Kubernetes users. Native. ~

e Scaleto O and autoscale to N based on demand

« Applications and functions. Any container

workload.

» Powerful eventing model with multiple event
= kiali

sources.

» QOperator available via OperatorHub
 Knative v0.6 (vibetal APIs)

e No vendor lockin

version

hellowb 1
knative-ingressgatewayeA*‘000D
istio-system

autoscaler
/kw i

activator ——dmPy-00001 Incoming Request Traffc min /max: THE
knative-serving RPS:0.00/0.13, %Eor 000/0.00 L I N Ux
ot - L
N

FOUNDATION

Learn more
https://www.openshift.com/learn/topics/knative



https://www.openshift.com/learn/topics/knative

Red Hat OpenShift Hybrid Serverless

Developer experience
APIs, CLI, service binding Red Hat OpensShift  [jenz
Building blocks for serverless \ '

i RH MW Services
Source-centric and (Operator backed)

container-based
Automated

.................. Operations
The leading enterprise

Kubernetes platform
Automated Operations

Sulld anrun anywhere (Hybrid
Cloud)

Red Hat Enterprise Linux or Red Hat CoreOS
£ RedHat | RedHatEnterprise Linuxor Red Hat Core0S |

OpenShift
L JLinux

FOUNDATION




Knative Event Sources

Upstream Event Sources: ﬁ APACHE
GitHub 4 Camel
Kubernetes Events
Pub/Sub (AWS SQS, Kafka, NATS, Google PubSub)
Websockets
Expose an ingress

200+ event sources through Camel-K
Camel-K + Knative Demo

https://github.com/knative/eventing-sources L :LZEE‘DPT&



https://www.youtube.com/watch?v=btf_e2GniXM&feature=youtu.be

Serverless :loT & Sensor

5 s =\
» 3
5 B
T Reports
— | < o
_ : . — oH|h
(@ : :
((())) L, Java Python Java : o 0
o loT | API
=3 =\ | Gateway : —
: Java JavaScrlpt . -
U (NodeJs) —
=5 =N e S Archiving
“‘ *“ @
EDGE Private Hybrid Public
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Next Generation DX platform

Application portability in any environment and consistency in operation.
Application Portability

‘ Application ‘ Application ‘ Application ‘ Application ‘ Application

I OS dependencies I OS dependencies I OS dependencies I OS dependencies I OS dependencies

Pod Pod Pod Pod Pod

Easy LCM per microservice, multi-cluster management and federation

Multi Interface, SDN for isolation

RHEL/CoreOS RHEL/CoreOS RHEL/CoreQOS RHEL/CoreOS

RHEL/Core0OS
Virtual Machine Virtual Machine

] GPU __ _FPGA

LAPTOP VIRTUALIZATION PRIVATE CLOUD BARE METAL PUBLIC CLOUD

Code Ready ** RHV, VMWARE OpenStack NFV Intel, Power, ARM(plan) Azure, AWS, Google, etc.
+ By using UBI (Universal Base Image), It is also possible to duplicate and store the same -

developers can concentrate on container container image in geographically distant places LINUX
icati utilization of Ceph data lake and QUEY FOUNDATION
application development at any platform. ““hittps//aithub com/code-readvicrc



https://github.com/code-ready/crc

Summary

1. Heterogeneous Computing Platform

2. K8s as Al platform at Telco Edge
a. Data Lake/Hub at Telco node

3. Kubernetes Native Infrastructure on Bare metal across Telco
Core and Telco Edge
a. Operator Framework for Site Reliability Engineering and Provider
extension
I. Autonomous micro-cloud at Telco edge
ii. Digital Service Provider driven CNF apps management
b. Service mesh for micro service
c. Serverless at Telco edge node
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