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loT-Cloud Services for Software-Defined

Economy
Diversified Human-Defined Services
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Inter-Connected Functions (Microservices)
Inside SmartX Boxes/Sites

SaaS
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SmartX Box: Inter-Connected
Functions inside/among Boxes/Sites

Inside a Box
Scale Out  Scale Up
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Container
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Across Clusters

p+v+c Challenge:
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Diversified Services built with

Inter-Connected Functions
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End-to-end Inter-connections (via Flows)
for Diverse IoT—-CIoud Services
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The Fabric: datacenter-wide performance

highly scalable all 40G links 1 protocol: BGP

Flow Tag/Steer‘/Map smaller units IPv4 + IPv6 software-driven
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Automated Deployment of  ComposableiSoftware
Container-based Services
over Hybrid Cloud

amazon
webservices™
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Microservice Pipeline

0 2. Commit trigger

1. Commit
5. Deploy

Developer Workstation
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/_\ Kubernetes Cluster
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DevOps Automation &
Continuous Integration/Delivery ¢¢

Automation Service

DevOps (Development & Operation, &3S RI)

Building Software-based Automation over Overall Lifecycle:
Developement (Plan, Code, Build) = Test (QA & Staging) =» Production (Deployment,
Operation Evaluation)

continuous delivery o
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- Endless Possibilities: DevOps can create an infinite loop of release
IIII and feedback for all your code and deployment targets. 10
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Service Catalogue, BSS
interface, Subscriptions,
near real time ~minute

\

Conve I’ged Slﬁ\(/) |LFL%DS|\|DCI\E|J &Tlg\lolcl_v DOMAIN
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onnectivity, ge,..v.',:;'s,:m ng. Cross Domain Service Orchestration
Defined

Infrastructure

(SDN/NFV/Cloud
Integrated)

« Amazon AWS / Microsoft Azure / Google Cloud Engine
* OpenStack (IBM, oracle, RackSpace, HP, Cisco, AT&T. Verizon, NTT, ...)
itk « VVMware Hybrid 12
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Hyper-converged SDI for Diversified Services

Diversified SaaS ey Resources in Hyper-
Applications % convergent Boxes
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Converged SDI & Open-Source Software
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Automation Service
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(SDN/NFV/ Federated Cloud DCs
il FastData) (BigData/HPC)
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Open-Source Cloud OS: i o i
P g
OpenStaCk openstack
Containers, Bear Metal, NFV, Multisite/Federation, ...
The "big tent” and “core services”

STORAGE
NETWORKING

ZAQAR TROVE .
SAHARA Messaging Service Database
Data Processing DESIGNATE
DNS Service
NEUTRON
’ Networking .
. . hHE:\Tt' BARBICAN
rchestration Key Management
CONGRESS " ¢ ‘
Governance Service
MISTRAL
Workflow Service
CINDER SWIFT
. Block Storage Object Storage
MANILA
Shared Filesystems .
HORIZON
Dashboard .
' MURANO
Application Catalog
‘ CEILOMETER .
MAGNUM Telemetry IRONIC
Container Service Bare-Metal Provisioning
AND MANY MORE...

Core Services Big Tent 16
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Software-centric Vision

for ICT Infrastructure Open :
Destruction
Reset, Rebuild, Run! Q & & (Q

Software

Software

Platform
Platform

Infrastructure
Infrastructure

(Hardware)




Human-Defined Services over
Software-Defined Infrastructure

\ Industrial !
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Open Platforms
(Tools)

Softwareefined Infrastructure Open Infrastructure
(SDN/NFV invggrated Mébile+Cloud) (Resources)
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SmartX loT-Cloud
ServICeS with Cloud-based Analytics)

over SmartX Playground
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loT--Cloud Services over Convergent SDI
(|OT — SDN/NFV/Fastbata— Cloud (BigData/HPC))
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loT Platforms

SmartX
Things ¥ ) €3

Cloud Platforms
(+ BigData + HPC + ..)

Convergent Software-Defined Infrastructure




HPC Cloud @ SC 2015

S m artx I OT—C I O u d Big Data vs. Faf Data

Services with
FastData/BigData B N
Analytics

SAN LAN/WAN
Interconnects CLOUD Interconnec ts

BigData
Predictive Analytics
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AWS loT ( )

Diata on road conditions and Visualize analytics with Amazon QuickSight
performance transmitted AWS loT

Alert cars that moisture

Alert to driver “VWarning: Roads

levels are high

Process data based on rules and Engine performance data stored
= =
interpret that moisture levels are high. in 53 for future analysis
Sends alert to nearby cars. The engine performance data trains an

Amazon Machine Learning model for

are slippery” - ., Ny
predictions that get more accurate over time

A complete software stack for managing devices and endpoints.

Partnerships with limited number of hardware companies for
software integration.

Messaging stacks — queues, brokers, request routing, ...

Comprehensive software backend for database, object management,
notification and streaming.

Cloud infrastructure for compute, storage and network.
Analytics platforms with multiple analytics engines.
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Microsoft Azure Data Lake
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Apache
Beam

Google DataFlow & Apache Beam
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SmartX Playgrounds & Open SmartX Platform

SmartX
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Expansion for
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Hyper-convergent SDI for Diversified Services

Diversified SaaS ey Resources in Hyper-
Applications % convergent Boxes
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K-Cluster Concept @ ((

Design (2o16. 01 - vo.1) %VQ\

Federated pClouds [? K-ONE
(SDN/NFV/FastData) - OF@TEIN

openstack’
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K-Cluster Early Prototype (2016 Spring)

@_’ @ A ;
K-Box (=
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Edge (front-end) Computing Concept
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Reference Model of uCloud Cluster

* Open Integrated Playground for loT-
uCloud & SDN/NFV

« SmartX DevOps Tower Automation with
Provisioning / Visibility / Orchestration /
Intelligence

30




Data
Sources

Transactions

=

E al Data

Social Media

I]ﬁegglﬂl

Network Logs

Network Elements

A

Data Science Workflow

Collection
Layer

Real-time
Streaming

Replication

3

Data Integration
Layer

x4

* http://www_slideshare_net/SanjeevKumar17/tech-mahindra-i5sanjeevdec/

Hadoop

v i -
$ o l] =13 7o ]n‘:"n)

>
.

Archival

Report
Layer

Business
Intelligence

—

Data
Exploration

—

)




SmartX Services with Open Data @ :.cion-
&_ LlfecyC|e OrCheStrathn MicroServices
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Balanced Service Composition based on
Programmable (and Virtualized) Resources

’ Computing -~ Defined N _ 6
Networking Service O O
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Open Networking
KOREA

K-ONE

http://opennetworking.kr
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Converged SDI @ Hyper-scale Cloud (coogle)

Google Search / Google Maps / MapReduce / Dremel / Gmail
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Kubernetes: G“I GQ()gle N -F Project Fi

Omega: Distributed
scheduling

Container
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Fiber & FI: Optical & Mobile
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Lo Andromeda: SDN/NFV

Virtual
Machines
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Converged SDI @

Carriers

g the engine of broadband

wireless innovation

SDN/NFV Native 5G

AT&T Finished Products

Includes All
Workloads

Strategic Mobility Business
0 - Data deQ Internal & External

Architecture: Covering

CAICE AT&T |ntegrated Cloud Platform Pregrammable platform with API based automation,

analytics & security throughout

Common / Reusable in Support of AT&T Finished Products & All Other Workloads

- Local Network and Fabric
- Topology scaling

- Wireless Broadband White Boxes
(xRan, etc.)

o
o~ . .
c ECOMP Infrastructure Network Application
'6 .. - Overall AIC control, « Infrastructure Controllers « Virtual Network Functions - Reusable platform capabilities
Software orchestration, mgt, policy - laas (e.8.vEdge, vCE) - Modularvirtual functions &
E Platform = SD&C, MSO, ARAI, DCAE - Compute, Storage, . SDNINEM Controllers apps, Xaas
[=] - Control loop pattern Network (Packet, Optical, Overlay) = Application Controllers
a - Overall platform & app * Hypervisor (KVM, ESXi) : = Common Data Repositaries
support components = Cloud Software Elasticity
Loose Coupling
I al Next Gen Access | Next Gen WAN | Next Gen r'} suéal -
» Wireline Broadband White Boxes | » Packet Optical White Boxes LAN/U d I nirastructure
Platform s /Underlay Assets

= Compute & Storage
= Site commons (power, cooling,
racks, etc.)

all aspects ranging from
devices, infrastructure,
network functions, value
enabling capabilities and all
the management aspects to
orchestrate the 5G system

Legacy Base

___Infrastructure

Not

All Legacy non-D2.0 WAN, Access, Cloud, Sites,

etc.

D2.0 {

& T Domain 2.0:
User-Defined

Network Cloud
(Open / Simple / Scale /
Secure)

A

0.‘

5G devices

Operator
é;_’ Servicas Enterprise Vertical & 3,, party
A | T B
S "

5G RAT family

Use cases, business models, value proposition

N
S
'3'

T EE L ST

Library of modular network functions
& value enabling capabilities

[ [ ue | [ rat State
functions, ffunctions)’ | config |/ | info 1
- — S o

Commeon information repository

Virtualization

" External public &
private IP networks

G
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- Accessnode

- Cloud node (edge & central) . Networking node 37




