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The Data Explosion Is Real

277X 40% 30M 5TB+ 1380B

Data created by Of all data will New devices Of data Mobile apps
loT devices vs. come from sensor connected per person downloaded
end users data by 2020 every week by 2020 in 2015

Al activates the potential of raw
data into powerful competitive advantage

» 277X data created by IoE devices vs. end users - source: 2014 Cisco® Global Cloud Index

* By 2020, there will be 5200 GB of data for every person on earth - source: 2012 Digital Universe Study conducted by IDC and sponsored by EMC
(see: http://www.computerworld.com/article/2493701/data-center/by-2020--there-will-be-5-200-gb-of-data-for-every-person-on-earth.html)

« 180 billion mobile app downloads by 2015 - source: 2011 IDC Study: https://www.smaato.com/blog-180billiondownloads/

4.2B

Web
filtering blocks
per day



portant is Ak& ML?

I
By 2035,

8 out of 10 Al technologies are

projected to increase
business productivity
by up to

i By 2020, insights-driven

. businesses will steal
implemented or are

S1.2T
planning to adopt Al as

per annum from their a customer service 40%

‘i less-informed peery solution by 2020

businesses have already



https://go.forrester.com/wp-content/uploads/Forrester_Predictions_2017_-Artificial_Intelligence_Will_Drive_The_Insights_Revolution.pdf

What is Al

Act of Artificial Machine Deep

Intelligence Learning Learning

Machines Making Machines that Learn Machines that Use
Decisions and Make Decisions Artificial Neural
without Explicit Networks to Learn
Programming and Make Decisions

with Complex Data

il
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Data Is the Source Code

Traditional Programming

Inputs (Observations)

N

Programmer —— Program —» CPU ) - Qutputs

t

Machine Learning and Deep Learning

Inputs =
GPU - Program
Outputs =——»

Source: Sebastian Raschka - https://www.kdnuggets.com/2016/05/explain-machine-learning-software-engineer.html

il
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Evolution of Al Algorithms

1950s
Rule-Based Analytics

input >= example
in time < timedelta
in > 5 |locations

result

Simple

Low Accuracy

High Rate of False Positives
Only Applicable to Simple Data
Ineffective on Big Data

il
CIsCcoO

1980s

Machine Learning

Extraction Classification
Result

I:> ‘..%I I:> I:> Result

Result

Can Approach Human Level
Accuracy

Requires Expert Feature
Extraction Engineering

Requires Moderate Volume of
Data for “Learning”

Good for Moderate Variety of Data

2010s

Deep Learning

Result
Result
Result
Result

Can Exceed Human Level
Accuracy

Automatic Feature Extraction
Requires Massive Amounts of
Data and Compute Power
Good for Big Data and IoT Data
Learning Like a Human and
Executing at Computer Speed



Custom Al Deep Learning Workflow

Big Data Training Inference

555’ K §3 kafka
hadagp Tensor F\ow PyTOFCh DL4J

CCCCC



Deep Learning is Now Widely Practical

Lots of Data Use Cases

@@ 0,8
QOO
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Powerful Hardware Libraries and Tools
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ImageNet Challenge .
" & O Tenzgow Py%ch B%g%

2012 — 74% Accuracy - Non-ANN
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Business Drives Al

Business Finance

Question

Expert Al Task
Is "it" present or Detection
not?

Identify Access
Anomalies

What type of thing

is it Fraud detection

Classification

Segmentation

Natural Language
Processing

To what extent is

"it" present? Sentiment Analysis

What is the

interpretation? Chatbot Advisors

AEHS S 27 Prediction Credit Profiling
outcome?
What will satisfy . Algorithmic
the objective? FEBOTETEETES Trading

il
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Healthcare

Indications of
Anomalous Care

Medical Imagery
Diagnostics

Condition Analysis

Expert Diagnosis
from Notes

Length of Stay
Forecasting

Treatment
Recommendations

Media and
Entertainment

Content Based
Search

Content Labeling

Improved Product
Placement

Video Captioning

Targeted Content
Generation

Effective Content
Recommendations

Security and
Defense

Identify Security
Breaches

Facial Recognition

Crowd Analytics

Real Time
Language
Translation

Equipment Health
Assessment

Risk Management

Identify Events in
Store Surveillance

Identify Returning
vs New Shoppers

Segment by
Customers Actions

In Store Personal
Assistants

Customer Churn
and Retention

"Magic Mirror"

Manufacturing

Detect
Manufacturing
Flaws

Enable Robots to
Track Objects

Sort Components
by Quality

Assembly Build
Instruction
Translation

Proactive Machine
Maintenance

Assembly Process
Improvements



Key IT Al Challenges

: Massive & Active
The Data Center Uncharted Territory
Follows the Data Data Sets
Distributed Data Sources and Rapidly Evolving Al/ML Volume, Velocity, and Variability of
Technologies Risk Operational Ecosystem and Requirements; Al Workloads at Scale Demand
Silos and Complexity Skill Shortages in Data New Data Center Architectures

Science and IT



Cisco Al/ML/DL: A Holistic Approach

—
lEEE leee lEEE

Branches/Remote

Data Lakes

CENTER

_ Training/Inference

| Accelerated Computing Al/ML Stack | Accelerated Computing | Big Data/Analytics
for Inference at the Edge Partnerships for AI/ML in the Core and ERP

< Cisco HyperFlex Cisco Multicloud Portfolio & Cisco UCS Cisco ACI >



Cisco Portfolio Alignment

Use Case Feasibility Model Model Model
Conception Study Design Deployment Maintenance

*

cloudera e &AnvIDIA /100 <AnvibiA /100 <AnviblA P4
(R I —— NVLink o
POrK. j == 1 :Z_Ij -
- i _ k B ) o5, a
| RRRRRRRRRRal " pmm— : . = I
C240 M5 HX240c M5 C480 ML M5 HX220c M5
Optimized Big Data Quick Installation Offload and Distribute and
Solutions for Data of Hardware and Accelerate Al Scale Al Inference
Collection and Software for Al Training at Scale from the Data
Preparation Exploration and with Performance Center to the Edge

Experimentation Optimized Systems



Al Hardware Components

Artificial Neural

Network
1,000s of Parallel
Processing Elements
Assembled to Identify
Complex Patterns in High
Variety Data with
Superhuman Accuracy

Tesla GPU
1,000s of Parallel
Processing Cores Ideal
for Deep Learning
Mathematical Functions

High Level

Xeon CPU
10s of Sequential Serial
Processing Cores Ideal
for Data Preparation and
Management

NVLink
GPU Interconnect for
Maximum Scalability and I

up to 10x the Bandwidth
of PCle to Support the
Training of Modern
Neural Networks

.




Tesla GPUs

Training

NVLINK

32 GB/s 300 GB/s
@2 112 TFLOPS 120 TFLOPS
32 GB 32 GB
n‘"DIA® 900 GB/s 900 GB/s

Inference

32 GB/s

00X per Watt vs E5v4

8 GB
192 GB/s



Cisco UCS C480 ML Rack Server

No-compromise balance of performance and capacity to power Al workloads at scale

Fully Integrated Platform Designed to Accelerate Deep Learning
Eight NVIDIA Tesla V100s with NVIDIA NVLink Interconnect
Up to 24 Drives; 182TB
Up to 6 NVMe Drives
Network: Up to 4x100GB
High Availability Design

Validated with Popular Machine Learning Software to
Accelerate and Simplify Al/ML Projects on Premise

Prevents Operation Silos: Extends Existing UCS Environments
with Consistent, Cloud-Based Management



Why GPUs and NVLink Matter

AlexNet to AlphaGo Zero: A 300,000x Increase in Compute

10,000
® AlphaGo Zero
1,000
e[AlphaZero
. 1oo o1 [Trans@aton |
g’ ® Neural"Architetture Search
% 10 ® Xdeption © 17 Pota 1v1 C480 M L M5
c 8 x Tesla V100
8 o|Deep Speech 2 8 1 Petaﬂop
g_ 1 V564 Se2Sey - {Rechleie No HPC Experience Required
(:C; o © GopgleNet or
@ ’ ® AlexNe ® \fisualizing and|Understandijg Conv Nets
o  Dropolit
001 300 x Dual Socket Xeon
Platinum 8180 Servers
.00001 *[DON
2013 2014 2015 2016 2017 2018

Source: https://www.top500.org/news/intel-forges-new-xeon-line-under-scalable-processor-banner/
https://blog.openai.com/ai-and-compute/



UCS Al/ML/DL Compute Portfolio

C240 ' HyperFlex 240 C480 : C480 ML C/HX 220
_ : 5 C/HX 240
R :
5 € 'k..J : o
p—a D=4  [—a 04 f b I
2xP100/VI00 | 2xP100/ V100 Per Node g —d -4 s
' Option of GPU Only Nodes R = = R
l— - ' 6 x PCle P100/ V100 é 9 Ei
Available Today Cr Q3 18 Available Today Cy Q4 18 Available Today

& - @ python SDK

Simplified Management, Customer Choice, Cisco Validated Design

2018 Cisco and/or its affiliates. All rights reserved. Cisco Confidential



Data Centric Approach: Expanding to Al/ML/DL

Cisco Validated Designs

f -@- ------ PYTORCH
. Sp O'r - Tel nﬁ"l ow
TensorFlow kubernetes

@ docker @ docker @ docker
kubernetes @Xnet PYTHRCH
$ YARN Scheduler
Sk ar Fl o HDFS Hot Tier
_ ensorriow &
jupyter % spark QS
~ OPylorch o

HDFS Cold Tier

Cloudera Data Hortonworks Hadoop 3.1
Kubeflow Science Work Bench Data Lake
Portable, Scalable ML Stack Hadoop Coupled with GPU Integrate Hadoop and Al/ML:
Enabling Rapid Development Nodes for Deep Learning with YARN Scheduling CPU and GPU

and Deployment Jupyter Notebook with Docker Application Support

isco and/or its affiliates. All rights reserved. Cisco Confidential



Analytical Solutions with GPU Acceleration

Gsas .

-
\ Cisco UCS Deep Learning Solution

for SAS Viya with Hadoop
Cisco UCS 6332-16UP

Fabric Interconnects

SAS Visual Analytics
SAS Visual Statistics

Cisco UCS C240 M5

Rack Servers

Apache Hadoop
and SAS Viya

Cisco UCS C480 M5
with 6x NVIDIA GPUs

Cisco UCS Solution for SAS Viya with Hadoop

3 Cisco and/or its affiliates. All rights reserved. Cisco Confidential
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Interactive data analytics at scale
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Cisco UCS, NVIDIA, and Kinetica

NVIDIA.

GPU Accelerated Databases



UCS: One System for All Workloads

6300 Series Fabric Interconnects
Cloud Computing, Microprocessor Design and

Scale Out and Compute Intensive Simulation, Computational Fluid Dynamics (CFD),

Applications C4200 and C125 High Frequency Trading (HFT,) Fraud Detection,
Online Gaming

. VDI, VSI, Distributed Databases, Cl, Enterprise
Mainstream Workloads B200 M5 Applications: Oracle and SAP HANA, Big Data and
C220 M5 and C240 M5 HyperFlex Analytics, AI/ML with GPUs

AI/ML and Scale up Workloads Al/ML With Dense GPUs, and Memory-Intensive

Mission-Critical Enterprise Applications: In-Memory
C480 ML M5 and B480 M5 Databases

Data Intensive Workloads Data Protection, SDS, Scale-Out Unstructured Data
S3260 M5 Repositories, Media Streaming, and Content Distribution




Why Cisco Computing Solutions for Al

Demystifying Al/ML/DL

Stacks

Curating top-to-bottom SW and HW
stacks with leading ecosystem partners
to ensure a faster and more predictable
deployment

Eliminating Operational Silos

Full array of accelerated
computing options for test/dev,
training and inference, all unified
by cloud-based management

Powering the Full Al Data Lifecycle

Integrating changing data sources as part of a
dynamic data pipeline

© 2018 Cisco and/or its affiliates. All rights reserved. Cisco Confidential



Cisco multi Cloud frame work for Data Center Transformation

Cisco AS

Cisco
Cloud
Advisory
Service

Cisco
DataCenter
Assessment

Cisco
Secure
DataCenter
Design &
Implement

End to
End
Security
Cisco
Security

Applicatior‘ H | Application H | Application

AppDynamics

Application Service Insight
[End to End Application & Business Transaction monitoring]

CloudCenter |~ )

), o

A

Application Lifecycle Management [Application Modeling/Distribution/Management]

l

Infrastructure Policy Layer ACI
s
Automation & Orchestration UCS Director
L
Virtualization Layer [3" Party solution : Vmware/KVM etc]
‘W 1 1 | 1 |
Programmabl Sl Scalable HCI
e Computing Storage Solution
Network Converged
NEXUS ucs [vBlock/FlexPod] HyperFlex

Mode 1 : High Availability & Performance

Mode 2 : Simple/Agile

gy /|

ey /|

gy /|

IT Analytic
Layer
Tetration

Application
dependency

IT service
Visibility

Infrastructure
Security

Public Cloud

- Al & Big Data

- Web & App for
customer

- Flexible Infra

amazon
Webservices™

SOFTLAY=R

anIBM Company
== Microsoft Azure

)

(Google CloudPlatform




Data Center Transformation to Multi cloud

End to end visibility

= :
8 Application
e transformation
Saa Into Container & Cloud
Native

On Prem/Colo Data Center l Google Cloud
@ O CloudCenter N L
& redhat stack CWOM ' Google [stio F_}'t’i:j Cloud Service f)
. . By | gpiges Management sk
Private Cloud Public Cloud s
. . . . . ol consistent environment
2 Build Agile service platform with Multi-Cloud a0
iI;;:i
|\||\||||
cIsco
CSR 100 i: AC\_ 'Ayper;.l;x:één;v CIoudCemer Apprnaml_cs

SDN with ACI SDC with UCS SDS with HyperFlex SAN with MDS

1 Modernize Infrastructure with Software defined X



4

i

TT% f 1 € .
T HA N K YO " “.

Iy
CISCO.

Fi




