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How will our worldlobklike in

2050?




Would Technology Singularity Signal the Start of Human Immortality from 20457

o The accelerating pace of change... # 2045
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“Iechnological Singularity is the hypothesis that the invention of Artificial Superinielligence will abrupily
trigger runaway technological gsrowth, resulting in uniathomable changes to human civilization”
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Artificial Super-Intelligence Impact on Humanity

| upgradahle intelligent agent (SllCll asa computer running soitware-based artificial general intelligence) could

, enter a runaway reaction’ of SCli-llIllll‘ﬂVGlllﬂlll cycles, with each new axnd more intelligent generation appearing
more and more l’ﬂlll(lly, causing an intelligence-explosion and resulting in a poweriul superintelligence that would,

L g qualitatively, iar surpass all human intelligence”
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We Are All Involved in Humanity’s Next Evolution: 5G, NB-10T, SDN and NFV

Provides the Building Blocks for Technology Singularity
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5G Cellular V2X (Vehicle-to-Anything)
Autonomous Driving Eliminates Traffic Accidents and Fatalities
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Vehicle-to-
vehicle (V2V)

e.g. collision avoidance safety systems




5G Ultra-Reliable Low Latency Industrial 10T:
Constant Monitoring Coupled with Medical Science Advancements (Leveraging
Artificial Super-Intelligence) Prevents or Eliminates Diseases

Ingested Sensors and Implanted Genome Sequencing Decoded With Artificial Super-

Chips Intelligence

Remotely Administered Virtual Cognitive Atrtificial Intelligence Nanobots in Bodily Fluids for Drugs

Reality Surgical Procedures Assisted Health Monitoring Delivery or Medical Relief in a
Highly-Targeted Way
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5G Massive Machine Type Communications IoT:
Remote Control Drones Improves Physical Security & Eliminate Threats
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Significant Network Evolution is Expected in Future Networks
Transformation Towards a Software & Service Centric Architecture
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Future Networks: 3GPP Standardization Status Overview and the Key Aspects
of 5G Networks '
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* Rel-14 freezing (completion of ALL items) at TSG#76 -
« Some aspects continue (e.d. testing, legal intercept) but expected to'conclude by 12.17

. Rel-15 V |

o Stage 1 freeze at TSG#76 i ’

. Underwa§/: Stage 2 5G Work on architecture, security, charging, management in SA, studies on 5G aspects of protocols,
end-to-end aspects in CT, studies on RAN aspects
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Use Cases & RAN Virtualization Splitin RAN & Core Networking in 5G Virtualization Slicing
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Future Networks: Standards vs Open Sources (Part One)
Key Standards Development Organizations and Forums Chartering the Path for 5G
and Future Networks
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Future Networks: Standards vs Open Sources (Part Two)
Linux Foundation Unified Open Networking & Orchestration Architecture
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Future Networks: What Next Generation Protocol Really Means
ITU-T SG-13 Y.3071 Data Aware Networking (Information Centric Networking)

DAN realm 1

DAN realm 2

NDO consumer Legend
DAN: Data Aware Networking

NDO: Named Data Objects

‘ NDO consumer Moving from a Network-Centric m

Packet Transport Protocol (e.g. IP) towards a

Host-Centric (Information-Centric) Protocol
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Future Networks: ONAP Architecture
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Future Networks: Realization of ETSI NFV (Network Function Virtualization) & MANO
(Management and Network Orchestration) Architecture
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A graphical depiction of the NFV architecture, with the MANO components on the right side in blue.
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Realization of Network Function Virtualization (NFV)
Hypervisor Overview: Type of Hypervisors and Commercial Hypervisor Options

Hypervisors vs. Linux Containers

Containers share the OS kernel of the host and thus are lightweight. TWO PACKAGING MODELS FOR THE

However, each container must have the same 0S kernel. HYPE RVlSOR

Containers are isolated, but
share OS and, where RHEV-HYPERVISOR:
A + Less than 100 MB
* Economically ideal for Windows
guests, or mixed workloads
(RHEL + Windows).
* Pre-configured, no Linux skills W
needed. 2

RHEL AS A HYPERVISOR:
Flexible

H * Security hardened, corporate
standard RHEL image as a
o /o

virtualization host.

+ Add monitoring agents, scripts

Hypervisor

— — . ] o SR etc. Leverage existing RHEL
Operating System Operating System infrastructure.

Container

Bins / Ein

Hardware

Hardware

* Economically ideal for RHEL
guests.

* Hybrid mode capable

Type 1 Hypervisor Type 2 Hypervisor Linux Containers ‘ RED HAT ENTERPRISE VIRTUALIZATION | RED HAT INC.

Source: IBM
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Realization of Network Function Virtualization (NFV)
Data Center Leaf/Spine Fabric for Cloud/Virtualization Deployments

Segment Routing

\ Compute Cabinets / \ Compute Cabinets
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Future Networks: Realization of ETSI Multi-Access Edge Compute (MEC) Architecture
Real Time Payloads Processing e Network Data Analytics & Continuous Control
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Realization of Network Function Virtualization (NFV)
Virtualization Environments Evolution Trends

Virtual Machine Centric VIM to Container Centrie \>
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Realization of Network Function Virtualization (NFV)

Data Plane Virtualization Trends

Virtualization for Directed 1/0
Packets are routed to Virtual
Machine using DirectPath 1/0.
Limited flexibility but native

Hybrid Switching Solution,
combining vSwitch support with
direct assignment of SR-I0V
Virtual Function

Optimized Virtual Switching solution,
combining flexibility with performance.
Support for live migration and data
plane performance.

performance

Data Plane
Appliance
VM

Data Plane

Appliance
VM

Intel DEDK

Intel® Architecture Notwork Nohvor:
:\Ietvr\;OT k :\let\lr_ufork In\;:erface Interfacr
nterface nterface SR-IOV

J \ | 1

Standalone appliance integration, Service Chaining, Unified Threat
Firewall, WAN acceleration, Traffic Management, Intrusion Detection /
Shaping Prevention
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The Rise of Software Data Plane Technologies in NFV Infrastructu

Data Plane

Appliance

Intel DPDK
4

Intel® Architecture

Interface

\

Increasing flexibility through high
performance soft switching supporting
both communications and compute
workloads



Realization of Network Function Virtualization (NFV)
Boosting Packet Processing Performance and Throughput with DPDK

2)DPDK

User Space

Application
DPDK Library

User Space

Kernel Space Kemel Space

System Call _ Bypass
Context Switching Kernel
Packet Copying Overhead

Interrupt handling

DPDK is not a Software m
Data Plane either. It's a Driver

for Kernel Bypass in NFVI
Virtualization Environments
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Why Does All This Matter: Virtualization of a Mobile Packet Gateway
Disaggregation of a PDN Gateway PNF (Physical Network Function)

Operations/Business Support Systems
(OSS/BSS)

PGW Service Functions
Features

Switching Fabric

Service Modules

(Hardware)

FPGAs / Custom ASICs

General CPU for Systems

Control

Virtual Network Functions (VNFs)

System Operating
Systems

NFV Infrastructure (NFVI)

Virtual Virtual Virtual
Storage Connect

Compute

*
Virtualization (Hypervisor) Layer
1

4
Physical Hardware Resources

NFV Management & Orchestration
(NFV MANO)

Orchestrator

VNF Manager

Virtualized Infrastructure Manager
(VIM)

TOR Leaf Switches & D.C. Spine Switches
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Why Does All This Matter: Realization of RAN Virtualization in 5G Radio
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Key Takeaways for Today

« Network Functions Virtualization will re-shape the
telecommunications industry moving forward

* Multi-Access Edge Compute will be adopted in SG access network
for handllng real-time traffie payloads

« Real-time network data analytics, on top of big data analytics, will

be required in 5G networks

 Evolution from Network- Centrlc to Informatlon Centric networklng
technologies will happen In phases for Future Networks

by
L

L]
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Thank You

Questions: ' . 0
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