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Topics

• Big Data

• Fast DataFast Data

• Cognitive Computing

• Cloud Computing

• Internet of Things (IoT)

• Software Defined Networks (SDN) and
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Software Defined Networks (SDN) and
Network Function Virtualization (NFV)

• Implications

Bi D tBig Data
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http://www.stratapps.net/intro-big-data.php

Source: Stratapps Inc.
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Every 60 Seconds
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Source: Stratapps Inc.
http://www.stratapps.net/intro-big-data.php
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Source: Amazon
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“If you open Facebook on your y p y
phone for 30 seconds, your 
activity most likely touches more 
than 1,000 servers.”
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-- A Peek Inside Facebook's Massive Fort Worth Data 
Center

http://www.businessinsider.com/inside-
facebooks-data-centers-2015-9

“Ninety percent of the world’s y
data has been created in the last 
two years“

- George Lee, chief information officer, Goldman Sachs
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https://www.streamdatacenters.co
m/news/2015/09/the-internet-of-
things-and-data-centers
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Data volume by year in zettabytes
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Note: Post-2013 figures are predicted
Source: UNECE
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F t D tFast Data
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http://www.infoworld.com/a
rticle/2608040/big-data/fast-
data--the-next-step-after-
big-data.html
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Traditional Big Data

Capture AnalyzeStore

Fast Data
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Capture Analyze Act

Fast Data Applications

• Proactively manage threats
– spot fraud patterns or equipment issues 

• Identify opportunities –
– act on opportunities with first-mover advantage

• Personalize customer engagement
– create a personal interaction on-the-fly using real-

time data and stored data about the customer
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time data and stored data about the customer

• Make accurate predictions.
– combine the relevance and freshness of realtime

with deep analytics on stored data
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Source: Projective “Big Fast
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Source: Projective, Big Fast 
Data. A story about Carl 
Icahn, Apple and a market 
phenomenon”, Stefan 
Hendrickx (Ancoa) and 
Stephan Podevyn (Projective)

Average transactions-per-minute per processor
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Source: Raghunath Nambiar , Cisco, 
http://tech4b.blogspot.com/2012/04/fast-data-brief-analysis-on-
trends.html
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C iti C tiCognitive Computing
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Cognitive computing refers to systems 
that learn at scale, reason with purpose 

Cognitive Computing Definition

, p p
and interact with humans naturally. 
Rather than being explicitly programmed, 
they learn and reason from their 
interactions with us and from their 
experiences with their environment

Copyright © 2016, Technology Futures, Inc. 20

experiences with their environment. 

Source: John E. Kelly III, “Computing, 
cognition and the future of knowing”, 
IBM, 2015
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Cognitive Computing Tools

• Machine Learning

i i• Data Mining

• Pattern Recognition

• Natural Language Processing
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Cognitive Computing Core Capabilities

• Create deeper human engagement

l d l i• Scale and elevate expertise

• Infuse products and services with cognition

• Enable cognitive processes and operations

• Enhance exploration and discovery
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Source: John E. Kelly III, “Computing, 
cognition and the future of knowing”, 
IBM, 2015
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Cognition enables new classes of products and 
services to sense, reason and learn about their 
users and the world around them. 

This allows for continuous improvement and p
adaptation, and for augmentation of their capabilities 
to deliver uses not previously imagined.

We see this happening already with cars, medical 
devices, appliances and even toys. The Internet of 
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Things is dramatically expanding the universe of 
digital products and services — and where code and 
data go, cognition can now follow.

Source: John E. Kelly III, “Computing, cognition 
and the future of knowing”, IBM, 2015
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As people inhabit and move across many physical environments, we see 
a fluid, coherent computing experience through space and time, 
connected by an ecosystem of cognitive environments inhabited by a 
society of specialized software agents called cogs. Cogs work in a 

t ll b fi i l t hi ith h t bl b tt l
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mutually beneficial partnership with humans to enable better complex 
data-driven decision-making. We call these partnerships Symbiotic 
Cognitive Systems.

Source: “A Symbiotic Cognitive Experience Human-computer 
collaboration at the speed of thought”, IBM Research, 
http://researcher.ibm.com/researcher/view_group.php?id=541

by Jelani Harper

The myriad marvels of Cognitive Computing were best 
defined by IBM Big Data evangelist James ...[H]e called 
it pattern recognition facilitating automated decision 
making, and some of its more innovative details include:

Its propensity to revolutionize Big Data analytics...[It] can 
incorporate a virtually unlimited number of data sources (regardless of 
structure, type, and location) and provide a profound degree of 
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, yp , ) p p g
predictive analytics that can expeditiously influence decision making.

Its ability to transform Data Lakes to data streams: ...Cognitive 
Computing applications can transform these repositories [Data 
Lakes] to automate action in real time.
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The automation capabilities of Cognitive Computing 
applications are highly advantageous to revamping the 

From Data Lakes to Data Streams

pp g y g p g
Data Lake format from a static repository to one which 
inherently creates action from real-time data... True 
value is produced when organizations are able to 
combine their real-time data in a data stream with 
traditional offline processed batch data to create a 

ifi d i f i b i d t
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unified view of various business processes, products, 
service, customers, etc. 

Cl d C tiCloud Computing
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cloud com·put·ing
nounnoun

1.the practice of using a network of 
remote servers hosted on the Internet 
to store, manage, and process data, 
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, g , p ,
rather than a local server or a personal 
computer.

Copyright © 2016, Technology Futures, Inc. 30
Source: Sam Johnson
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Cloud computing is a model for enabling ubiquitous, convenient, 
on-demand network access to a shared pool of configurable 
computing resources (e.g., networks, servers, storage, applications, 
and services) that can be rapidly provisioned and released 
with minimal management effort or service provider interaction
. 

Essential Characteristics:
• On-demand self-service
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On demand self service.
• Broad network access
• Resource pooling.
• Rapid elasticity
• Measured service.

Total Data Center Traffic Growth
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http://www.cisco.com/c/en/us/solutions/collateral/ser
vice-provider/global-cloud-index-
gci/Cloud_Index_White_Paper.pdf
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Personal Cloud Storage Users
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http://www.cisco.com/c/en/us/solutions/collateral/ser
vice-provider/global-cloud-index-
gci/Cloud_Index_White_Paper.pdf

Consumer Cloud Storage Traffic Growth
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http://www.cisco.com/c/en/us/solutions/collateral/ser
vice-provider/global-cloud-index-
gci/Cloud_Index_White_Paper.pdf
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9. IoT meets big data.
Intel launched its Internet of Things Platform on Dec. 10 to help manage the 
connectivity and security of proliferating sensors and devices. The value of the secure 
and connected devices, however, will only increase in 2015 as the Internet of Things 
meets big data. As data streams into Hadoop and other big-data repositories, groups like 
the Industrial Internet Consortium, in which Intel, IBM, GE and Cisco are members, can 
collect information from large manufacturing operations and facilities and discover
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• http://www.informationweek.com/cloud/software-as-a-service/9-cloud-
trends-for-2015/a/d-id/1318086?page_number=2

collect information from large manufacturing operations and facilities and discover 
ways to reduce energy consumption, save time, and shave costs off manufacturing lines. 
Managing large buildings and individual homes will likewise benefit from analysis of 
data collected from local networks. It's been primarily an abstraction so far, but the 
Internet of Things will become real in 2015.
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Source: Cisco Global Cloud Index: Forecast 
and Methodology, 2013–2018 
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Th I t t f Thi (I T)The Internet of Things (IoT)
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The Internet of Things (IoT) refers to the ever-
growing network of physical objects that feature an 
IP address for internet connectivity, and the 

i ti th t b t th bj tcommunication that occurs between these objects 
and other Internet-enabled devices and systems.
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http://lineshapespace.com/construction-site-
safety/?utm_source=Outbrain&utm_medium=content
%20syndication&utm_campaign=Outbrain%20OCT
FY16&utm_term=2733956
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Circa 1990
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S ft D fi d N t k (SDN)Software Defined Network (SDN)
and

Network Function Virtualization (NFV)
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Software defined networking (SDN) is an approach to 
using open protocols, such as OpenFlow, to apply globally 
aware software control at the edges of the network to access 
network switches and routers that typically would use closednetwork switches and routers that typically would use closed 
and proprietary firmware.
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Software Defined Networking (SDN) is an emerging 
network architecture where network control is decoupled 

SDN Definition

from forwarding and is directly programmable. 

This migration of control, formerly tightly bound in 
individual network devices, into accessible computing 
devices enables the underlying infrastructure to be 
abstracted for applications and network services, which 

t t th t k l i l i t l tit
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can treat the network as a logical or virtual entity.

Source: Open Networking Foundation
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SDN Architecture

Centralized

Single location or
many locations 

Copyright © 2016, Technology Futures, Inc. 49

Source: Open Networking Foundation

y

With SDN, the Network Devices (routers) 
forward packets, SDN tells them where.

Drivers for SDN

• Changing Traffic Patterns
Cli /S M l i l S– e.g. Client/Server to Multiple Server

• The Consumerization of IT
– e.g. Bring your own device

• The Rise of Cloud Services

Bi D t e M e B d idth
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• Big Data means More Bandwidth

Source: Open Networking Foundation
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SDN Benefits

• Centralized control of multi-vendor 
environmentsenvironments

• Reduced complexity through automation

• Higher rate of innovation

• Increased network reliability and security

M e l et k t l:
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• More granular network control:

• Better user experience

Source: Open Networking Foundation

Network Functions Virtualization (NFV) decouples 
network services from the hardware that delivers them. 
As a result functions such as network address

NFV Definition

As a result, functions, such as network address 
translation (NAT), firewalling, intrusion detection, 
domain name service (DNS) and caching, can be 
delivered in software and deployed on general purpose 
appliances. This gives organizations a lot more 
flexibility in the way they design, deploy and manage 
their network services.
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Source: SDxCentral
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VNF Architecture

VNFs:
• Network Address Translation
• Firewall
• Intrusion Detection
• Domain Name Service
• Caching
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NFV Benefits

• Reduce Capital Expenditures

• Reduce Operational Expenditures

• Accelerate Time-to-Market

• Deliver Agility and Flexibility
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Source: SDxCentral
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Reduce Operational Expenditures

• Use of commodity servers

• Built in redundancy and availability

• Shared infrastructure from a cloud provider(s)

“A side benefit of using less expensive commodity 
hardware is that an organization can potentially cycle 
the hardware more often to improve the overall 
performance of the network. By upgrading the network 
every 2 to 3 years, instead of the traditional 5 to 7, an 
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Source: SDxCentral

y y
organization can continue to effectively address the
changing demands placed on their network and 
increase the value captured throughout the lifetime of
those servers.”

Reduce Operational Expenses

• No need to deploy, manage and maintain 
specialized hardware.

• Reduced space power and cooling costs• Reduced space, power and cooling costs

• Greater flexibility and less complexity in 
management; organizations can quickly and easily 
templatize deployments

“Common automation and operating procedures utilized by 
commodity hardware simplifies roll out and ongoing 
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management. Standardized hardware, as well as standardized 
software, such as hypervisors and orchestration systems, often 
use automation scripts and platforms that deliver, on average, 
management efficiencies between 1:10/1:100 to 1:1000.”

Source: SDxCentral
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Will connect 75% of network to SDN 
by 2020; 5% in 2015
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Software-controlled networking revenue
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Source: Analysys Mason, 2014
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Mutually Supporting Trends

• Big Data

• Fast Data

• Cognitive Computing

• Cloud Computing

• Internet of Things (IoT)

• Software Defined Networks (SDN) and
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Network Function Virtualization (NFV)

Implications

• Rapid innovation across data centers, 
networks, and premises

• Interdependence between data centers and 
networks

• Rapidly increasing performance requirements

• Rapidly improving technologies

Wid d d i i t t
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• Widespread and massive investments

• Frequent upgrades and rapid obsolescence
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