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Digitization Age:
The Rise of Programmable & Collaborative Infrastructures!
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Digitization Age:
The Rise of Programmable & Collaborative Infrastructures!

Software Defined Process  Virtualized Functions  DevOps & Automation

APIs
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Wearable Big Data Analytics Cloud to Fog Architectures
Augmented Reality Vision & Sensor Fusion loT Connectivity
Artificial Intelligence Block Chain IPv6, ICN, 5G, LPWAN
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Digital Nervous System

B What: Monitor/Detect
B Why: Analyze

B When: Predict

B What if: Optimize

© 2017 Cisco and/or its affiliates. All rights reserved.



www.pnda.io
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Fog to cloud Architectures

Device Edge Fog Data Center Cloud

Edge

(Device Interaction)

(Data Aggregation/Formatting)
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Why Compute at the Edge?

Data Reduction
Filtering

Latency Optimization

Partitioning

Application Simplification

Dynamic Change
Analytic Supporit
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General Patterns

loT Device

2 Tier
Factory Device Local Feedback Data Center
3 Tier
Edge Processing Aggregation Node Data Center
4 Tier
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Methodology

Cloud

Converge to a single commo (loT

.."EP\Q global interface Cloud
: Services)

Convergeto a
common location

Converge to a
common data format

Edge Node

-

Convergetoa
common protocol

Many interfaces,
protocols, data formats
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Edge and Fog “Fabric” example
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Data Center
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Supervising Complex Systems of Systems

Knowledge

Information

B What: Monitor/Detect
B Why: Analyze

B When: Predict

B What if: Optimize
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business outcomes

applications collaboration visualization simulation

application enablement reactions

\

knowledge production

vertical apps - - . .
Information production vision processing

vertical domain schemas non-normalized storage

edge processing
data capture

video

. management plane
inventory

control plane
device management identity management

data plane
connectivity abstraction

physical and virtual things
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Digitizing Systems of Systems

Physical System

Open / Web data

actuators

Sensor data
Video

Control Room

Immersive Data Lab

Supervision &
Decision Assistance

/—\ Visualization
V/

bl

Digital Model

Realtime Streaming

. Sensor Fusion Data Lake
Analytics

FOG TO CLOUD INFRASTRUCTURE

- Fm Wil

Simulation

Simulation
Platform

security

* What: Monitor/Detect
* Why: Analyze

* When: Predict
 What if: Optimize
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Deep Fusion Smart City and Transportation
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Deep Fusion: Queue management

Zone Count: 6
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In-door geo-location

Northbound APl + Connectors
Real-time Geolocation Output per ID + History storage in PNDA
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Sensor Data Fusion Frameworks

Fusion of Numerical Properties
Kalman filter

Fusion of Symbolic Properties
Symbols represents abstractions

Abstractions represent categories, relations,
actions, events and knowledge

Knowledge is represented by (hyper)-graphs
with (hyper)-edges connecting relations-to-
relations or (hyper)-relations connecting
relations with nodes
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Behavioral emergence at scale

100 IPv6 ADDRESSES FOR EVERY ATOM ON EARTH

IP V6
340,282,366,920,938,463,463,374,607,431,768,211,456
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Deep NNs <- pattern mining -> PLN Logic

Ben Goertzel

Novamente LLC
corto.ai
Hanson Robotics

(Cisco PIRL Polytechnique Symposium March 2017)
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SIMD vs MIMD processing

e GPU
e Deep Learning processing

e Mostly relying on CPU to date

e Fit Complex Graph Topology
Operations
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Agent supervision

Observati

Physical System Digital Model
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