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PaaS

runtime
middleware
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virtualization
server

storage
network

LIGHTWEIGHT

Low resource consume
Fast startup
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Cloud native
AGILITY

Repeatable
Build once, run anywhere
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DEVOPS

Fast response time
Improve QoS

serverless
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virtualization

server

storage
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SCALE

Micro Service
Hyper Scale
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Bring agility, Fast GTM, Lower TCO
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Enterprise customer starting to adopt cloud native

- DY @ mzprrns

CHINA LIFE _\: *x\ H National Healthcare Security Administration
R A FF FAW - VOLKSWAGEN
Starting from 2017 =  Staring from 2018 =  Foundedin 2018
Production system =  Partner with Tencent =  Build their platform base on
Running 15 MC system (Alauda) Cloud Native
174+ servers, 677+ =  50% new project base on =  Request all venders using
services, 4827+ containers Cloud Native Micro Service

= 8+ Kubernetes clusters

= 2000+ containers <
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CHCF Cloud Fative Landscape

I 6T 2 Emnd b2

Owerwhelmed? Please see the CHCF Trail Map. That and the interactive landscape are at Lencf.io

App dev & manage Platform Observability

DB, Streaming/messaging, image build & manage, CI/CD

Kubernetes Monitoring

Logging,
Orchestration & Management Hosted, Tracing,
Installer Testing

sereaing & GAARLINGAL | & SErcn i reena s P p— p— Distri bution,

Scheduling & Orchestration,Service Management,RPC,API Management
pe— p— Other PaaS/Container
solution

Runtime

Container Runtime,Cloud Native Storage,Cloud Native Network

tizan & Sunfigurticn Cox it R slie Sz mily & Do pl amize

Provisioning Serverless

Automation,Container Registry,Security,etc.
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GB: Ali, Huawei, Volcano Engine
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MORE CORES, MORE MEMORY, SIMPLE SCALABILITY, AND INTEGRATED TECHNOLOGIES BENEFIT

Up to 56 cores

50% more memory than the

previous generation and can

easily scale to eight sockets
in a single chassis.

CLOUD NATIVE PLATFORM

Intel® QAT Intel® AVX-512 Intel® RDT
Intel® QuickAssist Intel® Advanced Vector Intel® Resource
Technology helps increase Extensions can accelerate Director Technology
efficiency and enhance data the performance of provides smart
transport and protection mixed workloads. resource orchestration.

across the infrastructure.
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Intel Technology

Industry-Standard Server-Based Scale-out Storage Solution

Clients

PCle, UPI, AVX 512, DDIO, RDT,

Wiy, i, SEX e

HTTP Proxy Gateways

Erasure Code, Compression,

’
Proxy Network Encryption, CPU offloads

Q =

Authentication

O =

Tiered Cache, Metadata,
Performance & Throughput

Proxy Gateway Servers

O =

Storage Nodel Storage Node2 Storage Node3 Scalable Cluster Framework

Replication/Cluster Network

Low Latency
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kubernetes

TN
£F muLtus

= USERSPAiiE CNI
N

_SR-IOV
Z) DPDK

Kubernetes Networking

Data Plane Acceleration

cri BOND-CNI
Node Feature Discovery

CPU Manager for
Kubernetes

Resource Management
Enhance Platform Awareness (EPA)

Native Huge page support for
Kubernetes

‘() Device Plugin
(SR-IQV, QAT, FPGA, GPU)

‘C) Topology Manager
(NUMA)

collectd fé

Open Source: Available on github https://github.com/intel

SOFTWARE AVAILABILITY*

Open Source: CNI plug-in — V3.1 Aug ‘18
Upstream K8s: TBD

Open Source: CNI plug-in —
V1.1 Aug’18

Open Source: SR-IOV CNI plugin v1.0.0 6th Dec
'18, Next release planned: v3.0 Mar’19

Open Source: CNI plug-in —
V1.0 Dec ‘17

Open Source: v0.3.0 Sep’18.
Upstream K8:s Host K8s SIG Mar ‘19

Open Source: CMK v1.3 Sept’18
Upstream K8s: Phase 1 - v1.8 Sep ‘17

Upstream K8: Beta - v1.10 Dec ‘17

Open Source: SR-IOV v2.0.0 Dec '18, QAT v1.0
v1.0 Aug'18, FPGA & GPU May '18

Upstream K8s: Planned k8s v1.15 Jun’19

Upstream collectd: v5.7.2 Jun ‘17,
v5.8.0 Nov. 17

intel ﬁﬁﬂ—{® Egﬁ@
XEeON
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NFD at https://github.com/kubernetes-incubator/node-feature-discovery
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NODE FEATURE DISCOVERY IN KUBERNETES

Application A
Node selector NODE 1
SR-I0V
B intel® TBT MASTER [Docker]
— = — NFD DISCOVERY =
ETCD Application B POD Intel” AVX
10MMU
Application B NODE 1 [ ]
Node selector NODE 2 - ] \
- NODE 2 S0V
f
Docker
Abbreviations [Docker |
Single Root I/O Virtualization (SR-I0V) NFD DISCOVERY
Application A POD Intel® AVX

I Non-uniform Memory Access (NUMA)

I Intel® Turbo Boost Technology (Intel® TBT)
Intel® Advanced Vector Extensions (Intel® AVX)
Input/Output Memory Management Unit (IOMMU)

Node Feature Discovery brings Enhanced

Platform Awareness (EPA) in K8s

NFD detects resources on each node in a

K8s cluster and advertises those features

Allows matching of workload to platform

capabilities
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WITHOUT TOPOLOGY MANAGER

NUMA NODE 0 NUMA NODE 1

/4 = Topology Manager, a kubelet component, provides an

DEVICEQ,  SOCKETO

interface to co-ordinate resource assignment on node

level

= Manages the resources allocated to workloads in a

WITH TOPOLOGY MANAGER NUMA topology aware manner
NUMA NODE 0 NUMA NODE 1

DEVICE1 SOCKET1

RR/RC ER°
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Allocation of exclusive CPUs to certain pod containers
Enable static policy, configure pod with guaranteed QoS class and
request CPU cores

The CPU manager does not take the isolcpus Linux* kernel boot
parameter into account

Using the same example as in Section 2.1, the —ressrved-c
pods have been created.

Guarantees high priority workloads are pinned to exclusive cores
Gives a performance boost for fastpath workloads & negates
noisy neighbour scenario by using cores from exclusive pool (incl.
isolcpus)
Shared cores are assigned for slowpath workloads
Figure 1 illustrates the initial setup with no processes added. Isolcpus is equal t0 0,1,2,3,4,5,6,7,12,13,14,15,16,17,18,19.
Exclusive Pool Initial Setup Shared Pool

cpus flag is set to 0,1,8,9 in a 15-core systemn, isolcpus is not set, and no

Shared Cores

Free Cores Free Cores

517 618

Processes:

Assigned Cores Processes Assigned to Shared Pool

e _ _

Now, Process A has requested 1 full core (1 hyper-thread), Process B has requested 4 full cores (4 hyper-threads), and Process C
has not requested any cores.

Figure 2 illustrates a snapshot of pools after processes A, B, and C are added from the above scenario.

Exclusive Pool After Process Assignment  shared Pool

Free Cores Free Cores

I - I — I - I — I

Assigned Cores

Processes Assigned to Shared Pool

Exclusive Cores Process A Process C

Process A

D12
Process B
Process B

A & B: High priority process / C: Lower priority process
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Native CPU Manager vs CPU Manager for K8s

Technology Comparison

NATIVE CPU MANAGER

CPU MANAGER FOR KUBERNETES

K8s* code base. Beta since 1.10

Kubernetes* integration using K8s* external APIs

Updates container cgroups to provide pinning

Wrapper program that runs before workload and performs taskset command for
pinning

Unaware of isolcpus

Uses isolcpus

Pod level isolation guaranteed

Gentleman's agreement for isolation

Resource account done via K8s* first class resource CPU

Resource accounting done via host file system and extended resources

Pod spec contains CPU requests

Resource accounting done via host file system and extended resources

3 CPU Pools — Shared, Reserved & Exclusive Allocations

4 CPU Pools — Exclusive, Shared, Infra & Exclusive-non-isolcpus (optional)

Shared & Exclusive pools grow and shrink dynamically as
requests come in

All pools are static after deployment

NUMA Alignment with Topology Manager

NUMA alignment manual

Deployment done via K8s* release

Deployment done via a set of K8s* Pods

RR/RC ER°
ZelwER
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@Container

= Multus is a CNI proxy and arbiter of other CNI plugins

= Multus invokes other CNI plugins for network interface

creation

POD WITHOUT MULTUS POD WITH MULTUS = Master plugin is identified to manage the primary

KUBELET KUBELET

! i

CNI CNI
) = QOther CNI minion plugins (SR-IOV, vHost CNI, etc.)

: o can create additional pod interfaces (net0, netl, etc.)
£ flannel filEinel  Porox during their normal instantiation process

network interface (eth0) for the pod

LINUX BRIDGE LINUX BRIDGE VFO

b b
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Kubernetes* Pod :
Kube-apiserver

|

Container
VNF Application
DPDK

Device Plugin Kubelet Network Plugin:
manager CNI

L

Kernel (Bo_pci_generic/igh_ulo/vfio-pci

SR-10OV Enabled Network Interface

SRIOV-NIC 4__ EIEE
AR R

Allows SR-IOV support in Kubernetes via a CNI plugin

SR-I0V Network device plugin provides a mechanism to advertise SR-IOV network capabilities of a host
VNF application that demands high performance NICs as resource requests then can be scheduled to this
host by K8s Scheduler

SR-IOV device plugin allocates required VFs meeting NUMA alignment
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R

kata-runtime

Pod

redis redis

VIV

Pod

redis redis

-

containers

Virtual Machine

Virtual Machine Virtual Machine

Namespaces

Linux Kernel A Linux Kernel B Linux Kernel C

Hardware Hardware Hardware
Virtualization Virtualization Virtualization
Linux Kernel

Additional isolation with a lightweight VM
and individual kernels

EM PR E A Kata S 28

Traditional Containers

Process A

Process C

Filter: Filter: Filter:

« Seccomp

+ Seccomp » Seccomp

Namespaces

(I M0 0] 0

CPU Memory

Namespaces Namespaces

Network Storage

Isolation by namespaces, cgroups with shared kernel
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Broad Ecosystem

Abundant Cloud

Technology Insight
gy Insig Solutions

Intel® Ethernet

@ intel. intel.

Intel® Silicon Photonics

OPTANE OPTANE

/ intel
] PERSISTENT | SSD

. MEMORY MOCVIDIUS’
Intel® Network Switches '

BAREFCO:T

NETWORKS | an Intel company
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