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BUSINESS IMPACT

The Next Wave of App Innovation
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Source: McKinsey, The economic potential of generative Al:

@ P .
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GENERATIVE Al
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The economic potential of generative Al

Using generative Al in just a few functions could drive most of the technology’s

Generat i
McKinsey impact across potential corporate use cases.
& Company could b
@ Represent ~75% of total annual impact of generative Al
500
T ° Al's poten ® Sales .
he economlc ® Markaiin Software engineering
9 (for corporate IT)
. Software engineering
potentlal Of P (for product development) ® ® ‘
. ! I Customer operations 15.6
The nest productivity frontie ® Product and R&D'
1.0-1 8007
Impact, $ billion
@ Supply chain
200
‘Manufacturing
‘ ® Finance @ Risk and compliance
100 4 ’,Talent and organization (incl HR)
P @® Procurement management
” Corporate IT! Legal
[
Advanced & Strategy Al
traditional | o @ Pricing mic
learning, al g 0 o0 50 a0 tial

learni

Impact as a percentage of functional spend, %

'Updated use cg

Note: Impact is averaged

'Excluding software engineering.

Source: Comparative Industry Service (CIS), IHS Markit; Oxford Economics; McKinsey Corporate and Business Functions database; McKinsey Manufacturing
mwa re Confidential | © VMware, Inc and Supply Chain 360; McKinsey Sales Navigator; Ignite, a McKinsey database; McKinsey analysis




Generative Al use cases

Generative Al use cases will have different impacts on business functions

across industries.

Generative Al productivity
impact by business functions’

Low impact D Hioh impact
Total, % of

industry

revenue

e 0o-1a
Aot
Advanced manufacturing? 1.4—-2.4
Agriculture 0.6-1.0
Banking 2.8-4.7
Basic materials 0.7-1.2
Chemical 0.8-1.3
Construction 0.7-1.2
Consumer packaged goods 1.4-2.3
Education 2.2—-4.0
Energy 1.0-1.6
Healthcare 1.8-3.2
High tech 4.8—9.3
Insurance 1.8— 2.8
Media and entertainment 1.5—-26
e 20-a5
Public and social sector 0.5-0.9
Real estate 1.0-1.7
Retail* 1.2-1.9
Telecommunications 2.3-3.7
Travel, transport, and logistics 1.2-2.0

Total,
$ billion

150—-250
100—-170
170—290
40—-70
200-340
120—200
80—140
90—-150
160—-270
120—-230

150—-240

240—-460
50—70
60—110
60—110
70—110
110—180
240—-390
60—-100
180—-300

2,600-4,400

760— | 340— | 230— | 580— | 280— | 180—| 120— 40— | 60—

Will Boost
Productivity
for All
Workers

[
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Core Challenge: Privacy

PRIVATE PRIVATE PRIVATE
INTELLECTUAL PROPERTY DATA ACCESS

“| need to minimize “| need to ensure my “| need complete
my intellectual- private data will control over access
property risk.” never be shared to my Al models.”

externally.”
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Choose Domain-Specific

) ) Inferencing

a Model Fine Tuning
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Choose
a Model
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)

Domain-Specific \

Fine Tuning Inferencing

VMware
Al Labs




&3
Private Al

An architectural approach that balances the
business gains from Al with the privacy and
compliance needs of the organization.




Fuel for Al: Data Spread Across Multiple Clouds

- : :

Choose Domain-Specific Inferencing
a Model Fine Tuning

Data + Computing = Al

b, b

Public Cloud Private Cloud Edge




Private Al Addresses Key Enterprise Requirements

CHOICE COST PERFORMANCE COMPLIANCE




C INTRODUCING )

VMware Private

Al Foundation
WITH NVIDIA




( INTRODUCING )

VMware Private
Al Foundation

WITH NVIDIA
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Falcon LLM Llama 2 MPT NVIDIA NeMo

VMware Private Al Foundation with NVIDIA

NVIDIA GPU

NVIDIA Al NVIDIA NeMo NVIDIA TensorRT-
Workbench ang Network «2 nV|D|A Framework LLM

perator

. n SAN Fast Path
Deep Learning Vector Database GPU Scaling N :
VMs Postgres+ PGVector wnware NVLink/ NVSwitch NVIDI';‘DG'\E)IXD”eCt
@ VMware Cloud Foundation <ANVIDIA Al Enterprise
) —
DAL Technologies Hewlett Packard Lenovo
: Enterprise




( INTRODUCING )

VMware Private
Al Foundation

WITH NVIDIA
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Falcon LLM Llama 2 MPT NVIDIA NeMo

VMware Private Al Foundation with NVIDIA

NVIDIA GPU B
DA ndnework | GANVIDIA | NDANSHe | | NV ensorer
perator
. . VSAN Fast Pgth
Deepjeanna | | Vectoratabase | VITIWANE | Shl gy | | nVibiacPupirec
& VMware Cloud Foundation <2 NVIDIA Al Enterprise
‘ | o—
D@L Technologies Hewlett Packard Lenovo
- Enterprise
Choice of Bare-metal Faster
LLMs Performance time-to-value




Generative Al from Customization to Deployment

CREATE CUSTOMIZE BUILD Al DEPLOY Al
PROJECT MODEL CO-PILOT CO-PILOT

VMware Private Al Foundation
WITH NVIDIA




C INTRODUCING )

VMware Private
Al Foundation




Reference Architecture for VMware Private Al

$ Falcon LLM @ Llama 2 (%) Hugging Face @ MPT @ NVIDIA NeMo

o3 RAY @ Kubeflow O PyTorch

VMware Distribution

Deep Learning VMs Vector DB GPU Scaling VSAN Fast Path

(\) VMware Cloud Foundation

= Em

Compute Storage Network/DPU GPU
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VMware Private Al Open Ecosystem

@ Dolly $ Falcon $ Llama 2 $ MPT $ Platypus 2

L

. @ .
aj anyscale cnvrg.io %.,,F DOMINO e’e FedML Hugging Face

ﬁ Kubeflow <Z NVIDIA (OC one Convergence” O PYTOFCh I'ngi Weights & Biases

NEMO

aws A\ Azure 2 Google Cloud

) . Tt
FACCE. el DAL Technologies Hewlett Packard BM Lenovo
’ nterprise ’

AMDZ1 intel <A NVIDIA
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VMware Project Taiga
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Compute Cluster R | r
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= 1
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Spare vis <«— DESIRED —:——> Autoscaler —OVSSEEEEZ‘?-SE—» Raylets
Compute STATE :
DIEERELR) Orchestrator 1
1
I
I
e
BRING UP REALIZE PROVISION
RAY CLUSTER COMPUTE COMPUTE

DRS

vSphere
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Kubeflow

Kubernetes 7|8t2| Machine Learning 251 &

Chainer Jupyter
ML tools
PyTorch scikit-learn
" Jupyter notebook web ‘
_app and controller )
\ 7 Chainer operator \
Kubeflow \ MPI operator \
applications and S
scaffolding \ MXNet operator

\ PyTorch operator '

‘_ TFRJob operator

\ XGBoost operator

Kubernetes
Platforms / clouds - - - - -

MPI MXNet

TensorFlow XGBoost

[Hyperparameter |
tuning (Katib) PyTQ'l'Ch
. g (¥ Serving
| Fairing
_— TensorFlow
(Metadata | I
| Pipelines Seldon Core

| Kubeflow Ul

\ KFServing

" TensorFlow batch
|_prediction

Istio

Argo

Prometheus

Spartakus

»
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Kubeflow

L7} KubeflowE AI23ILIR?

« MLIO|ZZIOIS A=5tD
A5t = H|0|E| a}stX}

« LYo A0 ML AAERIS

s
Hi Z35l2{= ML AX|Lof/2BE
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S
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Choose Domain-Specific

) ) Inferencing

a Model Fine Tuning
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Model Size
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&} Hugging Face

Libraries  Datasets Languages Licenses Other

Filter Tasks by name

Multimodal
B8 Feature Extraction  [»  Text-to-Image
[ Image-to-Text [ Text-to-Video
Visual Question Answering
> Document Question Answering

%  Graph Machine Learning

Computer Vision

®

Depth Estimation 5 Image Classification

&

Object Detection 7 Image Segmentation

B Image-to-lmage B  Unconditional Image Generation
HX

Video Classification [ Zero-Shot Image Classification

Natural Language Processing
Text Classification &%  Token Classification
## Table Question Answering ~ £9  Question Answering
& Zero-Shot Classification %1 Translation
E)  Conversational

™  Summarization

[ Text Generation & Text2Text Generation
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Q. Search models, datasets, users...

Models 302,669

# Models

Filter by name

s. stabilityai/control-lora
[ Text-to-lmage - Updated 4 days ago - < 304

o meta-1lama/Llama-2-7b
[ Text Generation - Updated Jul19 - © 2.01k

" facebook/seamless-m4t-large

Updated about 9 hours ago « © 133

# Open-0rca/OpenOrca-Platypus2-13B
[ Text Generation - Updated 3daysago - & 15.3k - © 143

% diffusers/controlnet-canny-sdx1-1.0
» Text-to-lmage - Updated 11 daysago - & 12.1k - © 298

garage-bAInd/Platypus2-70B-instruct
[ Text Generation - Updated 4 days ago « X 3.77k « © 108

2

stabilityai/stablecode-instruct-alpha-3b
Text Generation « Updated 15 days ago - & 7.02k - © 232

$

2

stabilityai/stable-diffusion-x1-refiner-1.0
Text-to-Image - Updated 17 days ago - & 322k « O 723

Nl

~ Datasets

Spaces ° Docs & Solutions  Pricing = LogIn Sign Up

new Full-text search

s. stabilityai/stable-diffusion-x1-base-1.0
Text-to-lmage - Updated 19 days ago - & 856k - © 2.13k

§

@ Deci/DeciCoder-1b
[ Text Generation « Updated 1day ago - & 2.59k - © 146

3

meta-llama/Llama-2-7b-chat-hf
Text Generation - Updated 14 days ago « X 474k - © 875

|

3

meta-1lama/Llama-2-70b-chat-hf
> Text Generation « Updated 14 days ago - X 174k - © 1.1k

I

@ defog/sqlcoder
[ Text Generation - Updated 1dayago - %430 - © 71

O runwayml/stable-diffusion-v1-5
» Text-to-Image - Updated Jul4 - & 7.82M - © 9.02k

@ TheBloke/Llama-2-7B-Chat-GGML

57’

7 Text Generation - Updated 29 days ago - L 8.42k - © 380

“» THUDM/chatglm2-6b
Updated Jul 19 « & 2.46M - © 1.55k

T Sort: Trending

26



Choose Domain-Specific

) ) Inferencing

a Model Fine Tuning
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LLM Customization is Required to Solve Business Problems

Domain Specific Knowledge - Prompts

No Customization

What is the yellow
inan egg?”

“This is the part that
suspended in the center
of the egg.”

—

Vmwa re Confidential | © VMware, Inc.

Customization

—
“What is the yellow
. 5 |
partin an egg:
Trained Prompts
(Context)
—

Nutrition Chatbot

“The yellow part in an egg is the yolk. It
contains fat, cholesterol, and protein.”

Healthcare Chatbot

“The yellow part in an egg is rich in
choline, which is important for fetal
brain development”

Culinary Chatbot

“The yellow part in an egg is used to
fortify sauces and salad dressings, and to
emulsify rich, fatty, ingredients like oil
and butter”

28




Choose Domain-Specific

) ) Inferencing

a Model Fine Tuning
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ML inferencing on ESi

runs up to 5% faster

than baz metal
| =




—mbracing Al/ML

VMware is taking a cloud-smart approach

Maintain privacy, control, and reduce risks

Building on top of existing infrastructure for cost
effectiveness

Bring your own LLM to VMware Private Al Foundation

pay

Deliver accelerated LLM services to transform Al
powered apps

mwa re® Confidential © VMware, Inc. 31
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VMware |s Integrating Al Everywhere
Boosting Engineering Throughput

]
Ebd)(El
B B
Improved Faster Customer Increased
Documentation Feedback to Developer
Search Product Aqgility
5.7x better Feedback to 71% are coding
top=5 results analysis in mins faster
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VMware + Hugging Face Helps Developers Go Faster

Developer & DevOps

Better coding experience
More time for system design

Faster app delivery

Vmwa re Confidential | © VMware, Inc.

VMware Private Al Foundation

Coding LLM Fine-Tuning Container Coding LLM Inference Container
@ I| DeepSpeed O PyTorch @ Text Generation Inference v
£ .
o3 RAY % Kubeflow O PyTorch
VMware distribution
™ | Virtual Machines [[[[ Containers % Data Services

A2 VMware Cloud Foundation

] i
g l] o
[ vy

Compute Storage Network/ DPU GPU

33




Our Journey with Coding Assistance

VMware + Hugging Face

“linsert coding assistant] has
dramatically accelerated my
coding... Still learning to use it but
it already writes ~80% of my code,
~80% accuracy. | don't even really
code, | prompt. & edit.”

— Andrej Karpathy

Vmwa re Confidential | © VMware, Inc.

D
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%

e
S

O,

Use Case: Coding Assistance
Must meet strict data privacy and security requirements
without compromising on capability and usability

Solution: Hugging Face Coding LLM On-prem
Based on the OSS model with support for over 86
programming languages

Initial Rollout and Lessons Learned
Fine-tuning and inference were run using just a single
A100 40GB each for our initial pilot

Results and Next Steps

85% of developers found this to be helpful and 93% would
continue using this going forward for all development

34




| Codi (
NEW ) \\ Via S{\\‘%pa\zsa?&%e
‘ Code generati
S a f e C O d er \ ’%hrough?\?t%r\g\n

anguage
on VMware's Private Al Foundation

Fine-tuned for better
code completions

Fine-tuning and
IEE®  inference on VMware

infrastructure

Delivered via
Hugging Face




seconds average are completing deve\oper
mference ttme coding tasks faster § satisfaction rate

e e M S
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5 A | ’
Streamlined on-hoarding s
J e Via Instant knowledge = Hi -4

aCCess

| Guided deployment via
| conversational insights

VMware Tanzy
v Intelligent Assist

e
=

Realize cost-saving
strategies through
conversational Al




|«

MW VMware Tanzu Hub

»

IENCNON & mpmeciout v

) VR

E Intelligent Assist D+ 2
|4

=

@ >
Q>
[ <> 8%

®>

o>

&)
&> |

LB @ Security of our clouds and our dan

2 Avaitabliity and recucing outages an MTTR

(@ understanding ang Optimizing cloud consumption |

Security is the top of my mind butsois
troubleshooung and preventing outages. Also, our

k8s clusters are hard to manage. we just don't have
visibility to what is happening with them.

Intelligent Assist

.‘ OK, so security, availability and Kubernetes support.
| Anything else?

Not really. Cost is always a concern but that's my
boss’s problem.

Intelligent Assist

(@ starttutorial 2 | (@ Start tutorial 3 |

meuige%ﬁtssist

| Data collection is completed. Now you can search
g‘ your cloud inventory

( Text to chat.

i‘ 1 understand. OK thanks for answering my questions.
| Based on your feedback, we have put together 3
tutorials.

~

Welcome to

VMware Tanzu Hub, Kit

My Accounts

Total 10
- Top 5 Services
AWS
S B awsec °
ZANG O 2 M AWsAutoscaler a
& cep 2

™ Aws.CloudFormation =
= AWS.CloudTrail

L]
ONBOARD ACCOUNT B Awscloudwatch

Security
;lnzﬂlags Business Applications Accounts
A %155t 7 days 67 2

Applications by Risk Provider Modern Infrastructure

The smarter way
1

medium

|
low

no

VIEW APPLICATIONS FINDINGS

gs based on CIS rking fra

ric. To view findings based on other
frameworks check out VMware Arla Secu re Cloud

Cost

(@ Some data may be missing due to account issues.

Projected cost this month ($)®  Potential Savings ($) @

3,200 K

A 2% over Last manth

64K

Cost per month by provider for 2 accounts

I
T“\! |! N h

aﬁl\‘ﬁ

L [{_\m

&) GCP rcomng toom

Fix

My Applications

\

Business

Potential
St

2015

Recently Modified Applications

O acme-finess
1 \Bac33s

O cas-nextintraMelmdaliingtess-apt L
WODEL APPLICATIONS
Modern Infrastructure
® Clusters W6 Nodes 3857
® Selt Managed T  Namespaces 502
= AWS W Services 28
I\ Azure 6 Pods aa
& GCp 2
ADD KUBERNETES COLLECTOR
Cool Things You Can Try

Powertul search capabilities in Viiware Tanzu
‘Hub give you answers fast! Try these samples to
see how easy it is to find what you need, quickly.

Sample searches )

Findings based on €IS Benchmarking framework. To view findings

based on other frameworks check out WMware Aria Cost

Running EC2 instances by reglon
Running ViMs by resource group
All VMs with a public P address




Best Practices Learned at VMware
Converging parts of a whole

Don’t forget about 2 & Standardize on a
the data o % 0 single Al platform
% S &

%6, © O
2z 6 L& 0

v, ®

Start Small Establish KPIs
o
QQ/QK éG\S‘%
é@ ‘(\@ /(/- O)O
: N O. O
N 0,
. C 4 .

Align Infra and Al «‘\Qﬁo@@ Q/lfo‘% Use what is best for
teams together o %9 your use case
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