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About Carahsoft

Carahsoft Technology Corp., The Trusted Government IT

Provider®, is dedicated to helpin% public sector IT
organizations find the best possible technology solution at the

possible value.

Carahsoft Technology Corp. Proprietary and Confidentia
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KubeFrame for Al-Edge

Make real-time, Al-driven edge processing a reality

Red Hat, Hewlett Packard Enterprise and NVIDIA have collaborated to create a
solution that combines easily portable hardware, powerful open source software
and industry-leading security to meet the challenges of data processing in the field.

Carahsoft Technology Corp. Proprietary and Confidential
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Delivering Edge-based Al/ML with

Kubeframe
Any workload, any footprint, any environment

The power

ofOpPen Red Hat



HCA-*F

Healthcare”

Focus on Meaningful Outcomes

“Data itself are worthless. Absolutely nothing
counts in this world except action.”

-Dr. Edmund Jackson, Chief Data Officer, HCA Healthcare



Getting to Action

Red Hat, NVIDIA, and HPE are uniquely
positioned to deliver actionable results with
Artificial Intelligence/Machine Learning (Al/ML)

and Accelerated Computing...

...In any environment.



CONFIDENTIAL designator

Al/ML Can Lead to Action

Healthcare Financial services Telcos : Insurance : Automotive
e Increased clinical e More personalized e Better customer e Automated claims e Autonomous
efficiency services insights/experiences processing and driving
§ _ § . : handling 5 .
e Faster/better - @ Improved risk - @ Optimized network - e Predictive
diagnosis ~ analysis ~ performance - e Usage-based ~ maintenance
. insurance services
e Improved - @ Reduced fraud - ® Improved threat - o Improved supply

outcomes L detection chains
- e Better predictions : 5

9 Why Now? - Advancements in accelerated computing power, data aggregation, and open source ML

tools/frameworks are helping make Meaningful Outcomes real! & RedHat


Presenter
Presentation Notes
Here are examples of business outcomes achieved by organizations across various industries because of AI/ML.

****Note to the speaker: Highlight a few of these depending on the relevance to the customers industry & business problems that we may have discovered already****


CONFIDENTIAL designator

Delivering Al/ML has its Challenges

data
verification

data collection

configuration

feature extraction process
management

| Data Engineers | Data Scientists
(Adapted from Sculley et al., “Hidden Technical Debt in Machine Learning Systems.” NIPS

2015) ‘ RedHat
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Presentation Notes
Preceding diagram was adapted from “Hidden Technical Debt in Machine Learning Systems”
Machine learning techniques are easy to develop
Machine learning systems are hard to maintain because they have many moving parts
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Solution: Deliver Workloads TO the Data

Flexibly and Consistently in Any Environment

APP APP APP APP

o A A L
Data Gravity / Data Gravity / \ Data Gravity \ Data Gravity \ Data Gravity

] :I__'; i aWS i AMlcrosoft i

Physical Virtual Azure Google Cloud

-
Trusted Intelligent Application Factory
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DevOps and Al/ML Enforce Good Behaviors
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Set goals Gather and
prepare data
Datacenter

Public clouds

Edge computing X

Consistent infrastructure platform

across data center, edge, and public
clouds.

O.
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s O - (D

Develop ML model Deploy ML models in

app dev process

Implement apps

ML models monitoring
and inference

and management

Simplify and accelerate
deployment and lifecycle management of:

» Machine learning and DevOps software tools

» Machine learning data pipelines and data
sources

Integrate compute acceleration
with bare metal infrastructure to speed

up artificial intelligence inferencing tasks.

‘ Red Hat ‘
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Presenter
Presentation Notes
Open Data Hub is a Reference Architecture based on open source community projects that helps demonstrate  value of Red Hat portfolio and open source technologies to accelerate the AI/ML lifecycle. Deployment of various components of Open Data Hub are fully automated with an Open Data Hub Kubernetes operator. 

Operators codify human knowledge to de-risk deployment and lifecycle management of containerized applications (ML tools in this context).



LATENCY

BANDWIDTH

RESILIENCE

SECURITY

SOVEREIGNTY

CONNECTIVITY

COST
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Making Decisions Closer to the Data’s Source

Edge Computing

ADVANTAGES

&)

AGGREGATE

.
..
.
.

CHALLENGES
— =

UNDER NDA

TECHNOLOGY

SCALE

PEOPLE & EXPERTISE

PROCESSES & DATA

ENVIRONMENTAL

SECURITY

COST
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Enterprise

(Retail) Remote Office

In-field Operations
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UNDER NDA

Who is Doing Edge?

2&

Telco 5G Edge

Radio Access Network
(VRAN)

Content Delivery Networks

m & &

Public Sector Al/ML loT

Connected Sensors

Video Surveillance
and Controllers

Trading Sensitive Apps

Universal Customer Premise
Equipment

Healthcare Monitoring and

Connected Car, Train, Plane .
Data Processing

and more...



KubeFrame
Accelerating Edge-based Al/ML with HPE, NVIDIA, and Red Hat

NGC containers
Open Data Hub by Red Hat®

Red Hat® OpenShift®
NVIDIA GPUs

Red Hat Enterprise

HPE Edgeline EL8000 Linux® CoreOS

Converged Edge System

AlI/ML on Accelerated Computing in Any Environment

—
Hewlett Packard ‘ RedHat

Enterprise

15
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Red Hat OpenShift: Industry leading enterprise Containers & Kubernetes Platform with integrated DevOps capabilities, and integrations with key AI/ML software tools and GPUs.  
HPE ProLiant DL Servers: Industry leading, world’s most secure industry-standard servers; an agile infrastructure that enables software-defined intelligence. These servers are NGC-Ready Systems  that are validated for functionality and performance of AI/ML software available from NGC.
NGC Containers:  NGC accelerates productivity with easy-to-deploy, optimized AI frameworks, models and HPC application containers
NVIDIA GPUs: Powered by NVIDIA’s end-to-end AI software stack and Tensor Core GPUs that supercharge servers to meet the high demands of today’s modern data center with industry leading performance
Red Hat Enterprise Linux CoreOS (RHCOS) represents the next generation of single-purpose container operating system technology. Created by the same development teams that created Red Hat Enterprise Linux Atomic Host and CoreOS Container Linux, RHCOS combines the quality standards of Red Hat Enterprise Linux (RHEL) with the automated, remote upgrade features from Container Linux.
Enterprise-grade support: The platform is backed by enterprise support from HPE, NVIDIA, and Red Hat
NLP - natural language processing. 
TTS - Text To speech. 


Critical Delivery Metrics

Software delivery performance drives overall performance

ACCELERATE

nd Scaling High Perf

Organizational
performance

Software delivery

performance
Noncommercial
performance

Nicole Forsgren PhD
Jez Humble ond Gene Kim
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More and more software delivery performance directly impacts enterprises’ performances and bottom line. 
It is important to understand the current level of software delivery performance and be able improve on it.
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HCA Healthcare Delivering Action!

Speed up sepsis detection with machine learning software

Put software in the hands of nurses

To augment diagnosis and treatment

Created a portable solution that could be

deployed across 100s of sites

Gave data scientists the ability to rapidly build,
deploy & update ML models to aid Sepsis

detection, helping to save lives




<A NVIDIA.

Trent Boyer
North America Sr. OEM
Account Manager
NVIDIA
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NVIDIA DATACENTER PLATFORM

BUSINESS Customer Patient Fraud Quality Industrial Precision Molecular
APPLICATIONS Engagement Diagnostics Detection Assurance Automation Marketing Simulations
NGC SMART CITY CONVERSATIONAL Al AUTONOMOUS RECOMMENDATION HEALTHCARE ++ OPERATIONS
APPLICATION VEHICLES SYSTEMS
SOFTWARE HUB FRAMEWORKS
ML & DATA ANALYTICS Al TRAINING & INFERENCE HIGH PERFORMANCE RENDERING &
DEVELOPER COMPUTING VISUALIZATION
TOOLKITS @
ACCELERATION COMPUTE NETWORKING, STORAGE & SECURITY
LIBRARIES
NVIDIA CERTIFIED MONITORING
VALIDATED HPE SERVERS & CQ
HGX
SOLUTIONS CLOUD
Purpose Built Mainstream & Edge CSP Instances
HARDWARE F1= g ﬁ w Pl
TECHNOLOGIES NVSwitch BF DPU SMART NIC Mellanox Switch
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Today we focus on bringing the best of what NVIDIA, HPE, RedHat and Carasoft together to help customers achieve their goals and visions.  Although people know NVIDIA for our GPU’s, we have more software engineers and data scientist than hardware engineers.  Here at NVIDIA we tackle the worlds biggest problems from large scale AI to edge.  What we focus on is truly solving the business challenges the industry faces, and focus on making it easier the next time around.  And you’ll see that throughout our discussion today.  Everyone knows that HPE and NVIDIA make great hardware, but did you know that we also make your AI development very simply by building developer toolkits, performance libraries, application frameworks, pre-trained models and packed containers?  Did you know we’re also solving the solution validation and support problem by creating NVIDIA Certified Servers that have been tested for performance and scaling?  It’s truly amazing what we’re helping customers achieve.      

Almost a year ago, NVIDIA and RedHat announced a collaboration to solve, all of this can be an environment that is easily develop, deploy and manage existing and container based apps seamlessly across your data center environment.  Our partner Carasoft helps our partners and customers pull all the pieces together to orchestrate a successful deployment around AI.    


NVIDIA METROPOLIS STACK

NVIDIA METROPOLIS

Al Application Framework for Smart Sensors

SYSTEM INTEGRATORS
SPECIALTY OEMS / ODMS METROPOLIS CERTIFIED APPLICATIONS

NVIDIA METROPOLIS STACK

PRE-TRAINED IVA MODELS TRANSTFgngI/;‘_RNING DEEPSTREAM SDK VIDEO CODEC

TENSOR RT CUDA-X TR DN

Red Hat OpenShift Red Hat Enterprise Red Hat UBI NVIDIA GPU Operator for
Container Platform Linux or Core OS Red Hat OpenShift

NVIDIA EGX HARDWARE

— D—(
O = @ g ©60 %
o = —(
Jetson Nano Jetson Xavier NX Jetson AGX Xavier Jetson Appliance NVIDéérS,g;Eﬁed
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One of our application frameworks focused on enabling the Smart City is called Metropolis.

 It is built for two types of customers – developers wishing to create world class AI solutions and customers wanting to leverage our ISV eco-system to solve their problem.  So let’s discuss how this comes together.  
Start from bottom – the compute, the HW 1: EGX hardware – that starts with our T4 based NVIDIA Certified Server and scales down to small embedded type devices such as cameras.  All of which has built in support for KUBERNETES
Layer 2: About a year ago now, RedHat and NVIDIA engaged to solve for GPU driver packaging in Red Hat Enterprise Linux.  We also set out to bring virtualization support to our GPU’s through Red Hat Virtualization.  Red Hat has also certified the NVIDIA GPU operator support for Red Hat Open Shift to ensure that both software and hardware are running optimally across all deployment footprints.  This truly simplifies the deployment and management of the infrastructure at the core data center all the way out to the edge.
Layer 3: CUDA-X has the libraries, tools and compliers to build your application for GPU performance and optimize it to run for inference at the edge.
Layer 4: Metropolis STACK – helps developers build and deploy Intelligent Video Analytics faster.  This includes pre-trained models, data preparation and augmentation with Transfer learning toolkit, seamless streaming pipelines and TLP security with Deepstream SDK, as well as encode and decode capabilities with our video codec.  
Layer 5: This has also fostered an eco-system of IVA application builders.  So if buying something off the shelf is more realistic, you can easily deploy with a NVIDIA Metropolis Certified ISV in which you can have confidence that their solution is built for performance, scale, and security.    
Layer 6: Lastly, NVIDIA helps to foster partnerships with the SI community to help with last mile integration and delivery.  

Because of the nature of the Intelligent Video Analytics use cases, AI models need to be placed closed to where the data will be inferred and to allow real time actions to be taken.  






NVIDIA DATA CENTER GPUS

NVIDIA T4

Versatile Data Center GPU for
Mainstream Computing

nvibDiA
}

Multi-Purpose GPU for
Enterprise Acceleration,
Graphics, Inference

Entry — Mid Range RTX vWS
16GB GPU Memory

Turing Tensor Cores

NVIDIA A40

RTX 6000/8000 PASSIVE
World's Most Powerful
Data Center GPU for Visual
Computing

NVIDIA A100 40GB

World’s Most Powerful
Data Center GPU

Fastest Interactive Graphics
with NVIDIA RTX vWS & Ray
Tracing

Largest models, Mid - High-
end RTX vWS'

48GB GPU Memory

2-Way NVLink

Ampere Tensor Cores, RT
Cores

Fastest Compute

FP64 Precision

Virtualization with NVIDIA vCS*
8-way NVLink and NVSwitch
40GB GPU Memory

MIG for max utilization
Ampere Tensor Cores

NVIDIA A100 80GB

World’s Most Powerful
Data Center GPU For
Largest Workloads and
Datasets

» 80GB GPU Memory

+ 1.3X faster memory bandwidth
and world’s first at >2 TB/s

* 7MIGs at 10GB each

1. NVIDIA A40 support available with vGPU (12.0) Winter 2021 release
2. NVIDIA A100 support available with vGPU (11.1) Fall 2020 release

21 <ANVIDIA.




Challenge:

Solution:

Result:

Challenge:

Solution:

Result:

Challenge: Hospitals lack clean data, which
negatively impacts patient care,
operations, and reimbursement.

Solution: Whiteboard Coordinator, a suite
of Al solutions for healthcare, uses NVIDIA
Clara Guardian SDK on NVIDIA T4 and
Quadro RTX to improve efficiency,
operations, and patient care in hospitals.

Result:

22
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Here we have 3 customers that have applied AI to increase revenues, drive efficiencies, and improve productivity.  
1- Bay Area Transit- we’ve all seen people jump on public transportation without purchasing their ticket.  Well for the Bay Area Transit, this was a $25M per year problem for them.  They implemented NVIDIA GPU’s with Intelligent Video Analytics to determine which stations and times were being most impacted.  This allowed them to crack down on a growing issue and increase revenues for the department.  

2- Arizona’s Maricopa County Department of Transportation- Rush hour’s a big deal in all large cities.  Solving the traffic flow problem has big implications for the citizens as well as the infrastructure and environment.  Implementing NVIDIA GPUs with NoTraffics AI traffic management platform allowed them to optimize their flow on real time utilization and demand.  This has an estimated $50M per year savings, over 3,957 months of vehicle delay time, and a decrease in CO2 emissions in the city.  

3- Northwest Medicine- 
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[Note:  this is a build slide, so click once to see all]

Customers get actionable insights from all their data
Making time-sensitive decisions at the edge of the network.
IDC predicts that by 2019  at least 40% of IoT-created data will be stored, processed, analyzed, and acted upon close to, or at the
edge of, the network, offering new ways to drive efficiencies – and growth.
HPE helps enterprises capitalize on edge compute with HPE Edgeline and Aruba
Creating a powerful digital core central learning engine (process all of your data, every source, machine learning) with scale for digital world
HPE helps enterprises create powerful digital core central learning engine with HPE High Performance Computing, HPE Integrity Superdome
Protecting and managing your data end-to-end from edge to core, including policy management, data sovereignty and secure access. So what?
HPE helps enterprises protect and manage data end-to-end from edge to core with Aruba ClearPass and IntroSpect



Intelligent Edge solutions for Manufacturing

m-u B PR O e
HPE Edgeline & NVIDIA HPE High Performance Computing: Security Built-in Enabling
NVIDIA + Red Hat Containerization Distance deep learning framework

—

Hewlett Packard
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[Note:  this is a build slide, so click once to see all]

Customers get actionable insights from all their data
Making time-sensitive decisions at the edge of the network.
IDC predicts that by 2019  at least 40% of IoT-created data will be stored, processed, analyzed, and acted upon close to, or at the
edge of, the network, offering new ways to drive efficiencies – and growth.
HPE helps enterprises capitalize on edge compute with HPE Edgeline and Aruba
Creating a powerful digital core central learning engine (process all of your data, every source, machine learning) with scale for digital world
HPE helps enterprises create powerful digital core central learning engine with HPE High Performance Computing, HPE Integrity Superdome
Protecting and managing your data end-to-end from edge to core, including policy management, data sovereignty and secure access. So what?
HPE helps enterprises protect and manage data end-to-end from edge to core with Aruba ClearPass and IntroSpect



TRANSFORMING FIN-TECH

PERSONALIZED BANKING

Appointment data, electronic banking
records (via Meridian integration) live
chat and e-arrival options along with
asset tags, indoor navigation and
proximity based triggers

Hewlett Packard
Enterprise
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Too much data to send to the cloud, not to mention latency.
Significant savings in time, quality, rework.
Most importantly a better customer experience.
Notice how silos were broken down.  WW Supply chain, Pointnext, Edgeline, relimetrics


RANSFORMING HEALTHCARE

Appointment data, electronic health

records (via Epic integration) live chat I

and e-arrival options along with asset I8

tags, indoor navigation and proximity |
based triggers

Hewlett Packard
Enterprise
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Too much data to send to the cloud, not to mention latency.
Significant savings in time, quality, rework.
Most importantly a better customer experience.
Notice how silos were broken down.  WW Supply chain, Pointnext, Edgeline, relimetrics


Levi’'s Smart Stadium
Smartest stadlum in the worId

L} > L % L} .
Requirements () Solution Value Prop = Customer Value
- The $1.2 billion venue has 1.85 million square - Aruba beacons deliver precise GPS A heightened stadium experience through:
feet, seats 68,500 and features 165 luxury positioning to 70,000 fans - GPS accuracy to direct fans to their seats
suites and 8,500 club seats - Anew app to connect fans to retail services, - In-seat ordering of food and drinks
- Levi’s wants to offer a premier experience, facility locations and sports content - Information on what food is nearby as a fan

capitalizing on its location in Silicon Valley

« Mobility Uncovering $2M of New Revenue

« $1.2M Food, Beverage, Parking

walks around

Instant streaming replays and sports stats
Directions to nearest restroom with the
shortest line

« $750K In-App Sponsorships and 30% App Adoption Rate

—

Hewlett Packard
Enterprise
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Super Bowl 50 Aruba — Enhanced Customer Experiences
Shattering Wi-Fi Records at Levi’s Stadium and Enabling Mobile Engagement
Delivering a feature-rich on-site experience that drives higher $Revenue generation

The Savings add up weekly A STADIUM FIRST

« $120K Saved per week |
eliminating Ticket fraud DELIVER INDOOR NAVIGATION

« 30K+ attendees downloaded |
feature rich experience

 HPE Meridian App is Key

« Delivering Location-Aware
apps

« 25% Higher Concession
Revenue per game

= . Q
=] (@)
- T
PUSH LOCATION TURN-BY-TURN
NOTIFICATIONS SERVICES DIRECTIONS

Hewlett Packard
Enterprise

To see how we do it. go to www.arubanetworks.com/lpv

L e — @ F e




Needed to increase inventory turns & in-store profitability while better
understanding
their customer's buying exg 1Iweliiece both in-store and _@__home

Solution

Replaced legacy Cisco with HPE Aruba
Mobile First infrastructure

Store wide optimized 802.11AC Wave?2
WLAN

Leveraged all TS portfolio to assess,
design, deploy and support every store
Consulting offered optimized solution
for every store

-
plde o

Value to CTO/CIO Value to business

Modern network for Mobility Reduced costs, improved

experience security, more efficient

Lower cost HPE Aruba products management of network

Lower Day2 support costs Better employee productivity and

Reduction in wired switch ports customer experience

Increased network security New opportunity for targeted
marketing on mobile app

Smart Store Solution leverages SAP Appliances from HPE to
drive accelerated Inventory Turns and Higher Profitability

Value to people

Mobile app to navigate store and
find products quickly

Help from Home Depot associates
at the touch of a button

Special offers targeted to customer
requirements

Enhanced customer experience
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The Home Depot | MATT CAREY, CIO OF THE HOME DEPOT JOINS ...
https://corporate.homedepot.com/newsroom/matt-carey-hpe-discover



KubeFrame for Al-Edge

NVIDIA Accelerators, HPE Hardware, Red Hat Software
Exclusive to Public Sector through Carahsoft

4x server blades 24 core 2.4 GHz Intel proc
CPU (per blade) 48 vCPUs (with HT enabled)
vCPU (per blade) 192 GB
RAM (per blade)
GPU (per blade) NVIDIA T4
SSD (per blade) 4x 2TB NVME
NVME (per blade) 55D
Mm _ Built on Project Faros:
1 x bastion node and ingress router https://faros.dev

3x bare metal OpenShift cluster
with hyper converged storage

Half-rack wide
Half-rack deep
S5U

~950Ibs



https://faros.dev/

Thank you for attending!
Please contact us with questions.

Rich Savage

Red Hat Sales Director

703-871-8629
877-RHAT-GOV (Team)
Rich.Savage@carahsoft.com

Visit https: //carah.io /kubeframe for more information.

Carahsoft Technology Corp. Proprietary and Confidential
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Thank you for viewing this Red Hat, HPE & NVIDIA webcast! Carahsoft is the Master GSA and SLSA Dealer and Distributor for Red Hat Enterprise Open
Source solutions available via GSA, SLSA, ITES-SW2, The Quilt and other contract vehicles.

To learn how to take the next step toward acquiring Red Hat’s solutions, please check out the following resources and information:

For additional resources: For additional Red Hat solutions: To purchase, check out the contract vehicles available for procurement:
carah.io/RedHatResources carah.io/RedHatPortfolio carah.io/RedHatContracts

For upcoming events: For additional KubeFrame resources: To set up a meeting:

carah.io/RedHatEvents carah.io/KubeFrame redhat@carahsoft.com or 877-RHAT-GOV

For more information, contact Carahsoft or our reseller partners:

Ca ra hSOft redhat@carahsoft.com | 877-RHAT-GOV
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