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Clouds doesn’t matter?

DOES IT
MATTER?

INFORMATION TECHNOLOGY

AND THE CORROSION OF COMPETITIVE ADVANTACE

NICHOLAS G. CARR
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Al matter!

Gartner

Top Strategic
Technology Trends

Top 10 Strategic Technology Trends 2024

Al as Partner:
Al Trust, Risk
and Security
Management
(Al TRISM)
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Be Safe:
Continuous
Threat
Exposure
Management
(CTEM)

Protect the
Future:
Sustainable
Technology

Developer-
Driven Self-
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Platform
Engineering

Accelerate
Creation: Al-
Augmented
Development

: Optimize
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Industry Cloud Intelli 9:

Platforms iz 1Tefee
Applications
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Power AND
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Generative Al
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Al Applications
Are Transforming
Every Business
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4 TOP Al Cases with RAG

 Code generation - Improving developer productivity while preserving
privacy and control of an organization’s source code through solutions such
as our SafeCoder offering with Hugging Face.

« Contact centers resolution — Improving time-to-resolution for customer
support while safeguarding private internal support documentation.

 |T operations automation - Providing richer automation and insights into
internal IT processes while safeguarding management and operational
metadata.

« Advanced information retrieval — Streamlining document search, summation,
and content creation while preserving an organization’s unique intellectual
property as well as its unigue voice in how it communicates with customers
and partners.

Retrieval Augmented Generation (RAG) - is a framework that comblnes @
elements-ofretrieval=basedand aeneration-trased-approaches in nat$afRCADCOM



Hot News

«

*Safeguards on general purpose artificial intelligence

*Limits on the use of biometric identification systems by law enforcement
*Bans on social scoring and Al used to manipulate or exploit user
vulnerabilities

*Right of consumers to launch complaints and receive meaningful
explanations

«

European Parliament in Al Act
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Press room / Artificial Intelligence Act: MEPs adopt landmark law

Artificial Intelligence Act: MEPs
adopt landmark law

Press Releases [PLENARY SESSION]| [IMCO | Today

- Safeguards on general purpose artificial intelligence
- Limits on the use of biometric identification systems by law enforcement

- Bans on social scoring and Al used to manipulate or exploit user vulnerabilities

- Right of consumers to launch complaints and receive meaningful explanations
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Why Businesses Struggle with Al

Developers/ IT Operator
Data Scientists Existing infrastructure performance

is insufficient for Al apps

Need to experiment quickly Shad T Al si ke it
adow- silos make |

Complicated to scale Al .
challenging to manage resources

apps in production
Enterprise-class resiliency, security,

Ticket-based infrastructure and governance is difficult

slows development

£ BROADCOM’
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About Broadcom
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New story of

vmware
vimware Broadcom Announces
by Broadcom Successful Acquisition
of VMware

HockTan

Tt and CEQ, Broadooer

Read the Blog
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Who are you, Mr Broadcom?

Connecting Everything® Across the Ecosystem

Access

RF FE | Wi-Fi | GPS
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99.9% of All Internet Traffic Crosses at Least One Broadcom Chip
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Who are you, Mr Broadcom?
Heritage of Innovation
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Al matter for Broadcom

"At VMware Explore last August, VMware and NVIDIA entered into a partnership
called VMware Private Al Foundation which enables VCF to run GPUs. This allows
customers to deploy their Al models on-prem and wherever they do business,
without having to sacrifice privacy and control of their data. We are seeing this
capability drive strong demand for VCF, from enterprises seeking to run their
growing Al workloads on-prem.”

Hock Tan,
President and CEO at Broadcom

£ BROADCOM
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Al - new Big Testy! TOP5 Tech-s

VMware
Cloud
Foundation

VMware
Tanzu
Silicon/
Chips

; _

e

SmartNICs, DPU VectorDB

&

VM
VGPU ware

GemFire

£ BROADCOM
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Platfrom first

VMware
Cloud vSphere Pod

Foundation {@} (@) @) wn | [ vm

vSphere Pod

Tanzu Kubernetes
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VCF

ba3soBble Habopbl 6usHec-toHuTa VCF

VMware Cloud _
Foundation vSphere Foundation vSphere Standard

vSphere Pod

vSphere Pod
Tanzu Kubernetes
vSphere vSphere STD orid Clusters | [om
(includes TKG, vCenter) (includes TKG, vCenter) includes vCenter vSphere Pod
. SDDC vSphere with Aria
PSR Bl e} Aria Suite Standard Manager e Tanzu Suite
HCX / AON O sy =) /\
e . % e © (€
Aria Suite Enterprise
SDDC Manager
. vCenter
Select Support and - ESXi Server VSAN
. 2 2.)
SRE vSphere Essentials Plus (I (! <
Advanced Services Add-Ons

vSphere ESS+ (96 cores)
] VCDR/RWR includes vCenter
2 1

A S =
- —

CHD i

Firewall with Load Balancer
ATP3

Tanzu

TMC TAP/Spring

InteIIic.]ence

Data Center Edge

Hyperscaler

1 Available with vSphere Foundation software upgrade 2 Add-on for VCF and vSphere Foundation only 3 Add-on for VCF only
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VCF Management Cluster Workload Cluster
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Platfrom first

VMware
Cloud
Foundation

Private Al
Konnabopauuu

- ansa vSphere
Foundation n vCloud
Foundation

- HECKOIbKO
BEH0OPOB/CTEKOB
peLleHnn

+ Integration with AI
community

£ BROADCOM
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Idkocucrtema Private Al

$ Falcon

VMware Private Al Open Ecosystem

$ Llama 2 $ Mistral

$ MPT

$ StarCoder

$ WizardML

Sh anyscale

% Kubeflow

: i > o @ = .
cnvrg.io -4 A DOMINO DKube e e FedML % Hugging Face
<ANVIDIA 1  OPyTorch ™3 weights&Biases Watsonx
NEMO oneAPI
FHCL e kyndryl @ nNTTDaTa wpro
D<A LTechnologies HewlettPackard Lenovo
Enterprise
AMDZ1 intel <ANVIDIA

(\) VMware Cloud Foundation




Al-Ready Enterprise Platform with NVIDIA

) ooo
Data Center Al Training @' Edge Al | Data Analytics and
and Inference ‘@ Inference @Q Machine Learning

NVIDIA Al Enterprise
> Al and Data Science Tools and . L
Cloud-Native Deployment Infrastructure Optimization

Data Scientist Containers D Virtual Machines
Developer
On-Demand Kubernetes Intrinsic Security and Live M|grat|on and Load
Al Researcher Clusters and Virtual Machines Lifecycle Management
/'\ VMware Cloud Foundation ©
With Tanzu

Management Compute Storage Networking I'T Admin
SANVIDIA.

Accelerated Mainstream Servers

NVIDIA SmartNIC / DPU \\ NVIDIA GPU
Network and Infrastructure Acceleration Q - Application Acceleration

& Ed Hybrid Cloud
o - ge _ ybri ou

/&\ =

‘ Private Cloud

* Future capability not available with VCF 4.4 9 BROADCOM’
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VMware Private Al with Intel

Data Scientist

<

Admins

NLP @éprice Prediction £ Dgtr:cut?on @ Dolly @g Falcon @ Llama 2
Sh anyscale (% Hugging Face cnvrg.io

Intel’s Al software suite

Data Anaiytics Classical ML Gen Al Deploy

Data Prep Training, Inference Fine Tuning, Inference Optimize, Inference

Open programming model, Frameworks, Optimization and Deployment Tools

Iy ‘
&) VMware Cloud Foundation™
A

Secure boot, Identity and access NSX enabled vSphere DRS,
Virtual TPM management micro-segmentation vSAN ESA
{35°3  intel Xeon® CPU with 3 | Intel MAX Series
":,: «  built-in Al acceleraters GPU
o
D<A LTechnologies Hewlett Packard Lenovo

Enterprise




VMware Private Al with IBM

@ Granite $ Flan $ Starcoder @ Llama 2

(%) HuggingFace () PyTorCh
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Data Scientist Watso n X

& RedHat

% OpenShift
J |
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Open Solution High-Level Architecture Overview

= P st

Falcon LLM NVIDIA NeMo

03 RAY (" Kubeflow

VMware Distribution

Vector DB GPU Scaling vSAN Fast Path 1

Deep Learning ‘
VMs

»;; VMware Cloud Foundation
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Compute Storage Network/DPU GPU




Big Testy!

2 VMware

Tanzu G5 iz | CIOUd Na'[lve

L ~© . Apps/mMuKpocepBuCcHast
apXuUTeKkTypa BHYTpU
NPUBLIYHOW
KopnopaTtuBHOU

MHAPACTPYKTYPhLI
BUpPTyanu3auuu
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Tanzu
Application
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§>

Data Scientist
Developer
Al Researcher

Fllesystem or

A B) il

vRealize Suite Lifecycle Manager  vRealize Operations Manager vRealize Log Insight

Plattorm Obcorvlbly
Object Store SaaS
t t f
v \ l l v \ 4
L2 AN Workload AN Remote Workloa
Management \Workload Cluster Q o / Clusters / cmsters
Cluster Shared Services S 1.n 1.n
Harbor Container| \ e \ wBictar
Registry
DS

Q)

Grafana  prometheus  fluentoit

) 4

Gl ) 4

Grafana prometheus  fluentbit

; (&

Tanzu Service Mesh - Local Controller

)

~
anzu Service Mesh - Local C: I{

ClusterAP|

VMware NSX Advanced Load Balancer

Ingress Operator

)

/\ VMware NSX Advanced Load Balancer
ress or

@ VMware NSX-T  ([E==<)
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Tanzu with K8S for AI/ML workloads

vSphere Client O,
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Smart IO for Al

Akcenepauusa Al/ML Ha
YPOBHE «Kenesax

- Digital Processing
Unit (DPU)

- Graphics Processing
Unit (GPU)

SmartNICs, DPU
&
vGPU
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Smart NICs & DPU FENSUNDY

NVIDIA

ST (i
I
T e

11
i

SmartNICs, DPU

&
vGPU

PaboTta VMware ¢
HECKOMNbKNMWU
nocTaBLUMKaMU
SmartNIC/DPU

© BROADCOM’
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Underhood of SmartNIC | |
: Vware ESXio 8.0.1 (WWKemel Release Build 21495797)
. Persando PCA DSP DSC25v2 10/25G 2p SHPZ8 32G SPL .

- ARM Limited Cortex-A/2 rlp0 |
. 24 GiB Memory |

To manage _H_'u_i s host, go to:

-

https://[fe80::2ae:cdff:feb1:1e6b]/ (STATIC)

|

5 ., System/View Logs <F12> Shut Down/Restart




Vmware’s Project Monterey
PacLunpeHne MHpacTpyKTypbl BUPTYyanusaumm 00 pacrnpeneneHHoON CTPYKTYpbl ynpaBneHus

Project Monterey

YpoBeHb 13onauumn 6e3onacHocTu

Compute
Hypervisor

Bare Metal Linux and Windows

DPU
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Cnyx6bl ceTn
XpaHeHns

CeteBble
CNyX06bl

NHGPACTPYKTYpPO
"

Eaovnnasa, 6e3onacHasa mogenb ynpasiieHns
Mexay pa60‘-IVIMM Harpy3kamm

OTaenbHble JOMeHbl paboyelt Harpysku u
NHPPACTPYKTYpbI

Paarpy3ka o6paboTku
NHAPPACTPYKTYPHbIX CIyX0
(ceTb+xpaHeHne) B DPU
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Ctpyktypa SmartNIC/DPU

Obwas apxutektypa DPU

Ethernet gna
yIIpaBJIEHUA

BbICOKOCKOPOCTHOM
Ethernet
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3arpyso4yHoe yCTpOKWCTBO

[IporpamMmMupyeMbIit
aKceJsiepaTop

Fast Path Offload

CkopocTHOM

KOMMYTaTOpP

S

Slow Path Processing

A

Buprtyanusanusa ¢pyHkuuit PCl

1

[IpoeKThI C 60JIbIIUM
kosmyectBoM PF/VF

Cnyx6bl cetn un
XpaHWUnumLa,
pabotarowme Ha DPU

®yHKumn PCI nocTpoeHs!
Ha DPU u
npenocTaBnAlTCAa Ha
CTOpOHe cepeepa x86
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DPU
& VMware NSX (SDN)
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VLAN, OBepnen, pexum EVPN

PacnpeneneHHas mapLupyTmsauns
L3

PacnpeneneHHbin 6paHgmayap L4
OyHKUMM 6e3onacHocTn L7

PacnpegeneHHasa nogcuctema
GanaHCcuMpoBKKU Harpysku L4

IPFIX, Mirroring, Traceflow n T. [.
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NVIDIAtT O S BREEFER TTLWET |

Millions of Redis Transactions/sec x86 CPU Cores Used for Network Traffic Processing
25 18
@ 16
9 20 8 14
n £ 12
ERL ® 10
] @
[
s 10 5 ¢
= T 6
= =
< 5 e 4
0 0 - - — — — — — —
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
Number of Redis Instances Number of Redis Instances
Enhanced DP Regular NIC Enhanced DP with DPU Overlay W Enhanced DP with DPU Overlay Enhanced DP Regular NIC Enhanced DP with DPU Overlay M Enhanced DP with DPU Overlay
Overlay [vSphere + NSX] (Default Mode) [vSphere + NSX] (Full Acceleration Mode) [vSphere + NSX] Overlay [vSphere + NSX] (Default Mode) [vSphere + NSX] (Full Acceleration Mode) [vSphere + NSX]

https://resources.nvidia.com/en-us-accelerated-networking-resource-library/nvidia-vmware-redis

https://resources.nvidia.com/en-us-accelerated-

https://blogs.vmware.com/performance/202 3 /04 eworking-resource-iibrary/nvidia-vmware-redis s-of-using-nvidia-dpu-with-vsphere-8.html
One of the most useful metrics used to understand the potential CPU savings from a DPU for a

target use case is to measure the number of |-cores consumed for network processing on ESXi when

using a regular NIC. This can be obtained by summing up the used metric reported for all the
EnsNetWorld processes on ESXi using the following command:

net-stats -A -t WwQgihVcE -i 1@ | grep "EnsNetWorld"

£ BROADCOM’
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vGPU
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GPU Virtualization Accelerates Compute Workloads
VMware Cloud Foundation + NVIDIA Al-Ready Enterprise Suite

(7

@'0 oo
CPU-Only e 52 With NVIDIA
° Virtualization | Virtual GPU

&

.......... Apps and VMS

............. NVIDIA Compute Driver

-------- Apps and VMs (Guest OS)

----------- NVIDIA Virtual GPU

......... Hypervisor
----------- NVIDIA Host software (VIB)

................. VMware VSphere

Server R NVIDIA GPU

---------------- NVIDIA-Certified System

£ BROADCOM’
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GPU Instance 1 —

GPU Instance 2 —

GPU Instance 3 —+

GPU Instance 4 —

GPU Instance 5 —

GPU Instance § —




Edit Settings  thunder9

MIG

Multi-Instance GPU

Virtual Hardware VM Options

ADD NEW DEVICE

. CPU 8
Supported GPUs
_p.p N o . . Memory 128 GB
MIG is supported on GPUs starting with the NVIDIA Ampere generation (i.e. GPUs with compute capability >= 8.0). The
following table provides a list of supported GPUs:
Table 1. Supported GPU Products Hard disk 1 200 GB
Product Architecture | Microarchitecture Compute Capability Memory Size | Max Number of Instances
H100-SXMS Hopper GH100 ) 80GB 7 SCSI controller O LSl Logic Parallel
H100-PCIE Hopper GH100 9.0 80GB 7
H100-SXM5 Hopper GH100 9.0 94GB 7 Network adapter 1 APP5-1607 M Connect...
H100-PCIE Hopper GH100 9.0 94GB 7
H100 on GH200 Hopper GH100 9.0 96GB 7 - Mew PCI device NVIDIA GRID wGPU grid_al00-8c
A100-SXM4 NVIDIA Ampere GA100 8.0 40GB 7
A100-SXM4 NVIDIA Ampere GA100 8.0 80GB 7 . N
DirectPath 1O Dynamic DirectPath 10 ) NVIDIA GRID vGPU
A100-PCIE NVIDIA Ampere GA100 8.0 40GB 7
A100-PCIE NVIDIA Ampere GA100 8.0 80GB 7
A30 NVIDIA Ampere GA100 8.0 24GB 4 NVIDIA GRID vGPU Profile arid_al00-8c
T grid_a100-8c
- - - machine operations are unavailable when
Supported Configurations grid_a100-7-40c _
4 21005 devices are present. You cannot suspend,
rnd a100-5¢c
Supported deployment configurations with MIG include . L or take or restore snapshots of such virtual
grid_a100-4c
* Bare-metal, including con.tain'ers and_ Kubernetes _ grid_a100-40c
¢ GPU pass-through virtualization to Linux guests on top of supported hypervisors _
« vGPU on top of supported hypervisors + Video card grid_a100-4-20c ngs
grid_a100-3-20c
» Security Devices grid_a100-20c
VMCI device grid_a100-2-10c

grid_a100-10c

undefined
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Interconnection Graphics Video
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Nvidia A100 40GB

NVIDIA AT00 (40GB)

5GB 5GE 5GB 5GB 5GB 5GEB 5GB SGB )
8 x 5GB Memory Slices
7 Compute Slices
5GEB 5GB 5GB S5GE
1 p | p | 1 1 1 1
compute | compute |compute |compute| compute | compute | compute
SGB 5GB SGB 5GB 5GB 5GEB 5GEB
1 1 i

compute | compute | compute

GPU Instance

® Fixed partition of memory and compute
® Fixed amount of “other"” GPU Engines 5GB 5GB 5GB 5GB SGB 5GB SGB

(depending on size)

4 1 1 1 1 1 \

compute |compute | compute| compute | compute | compute 1c.4g.20egb

1 1 1
compute | compute | compute

£ BROADCOM’
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Silicon/Chips for Compute&Network

Broadcom Trident 5-X12 with 800GbE and Al
features an integrated neural network engine called NetGNT (Networking General-
purpose Neural-network Traffic-analyzer)

Ingress Pipelines ..
Silicon/

Chips

TTTEINI
S |

il
g

4x25G PCle
Mgmt Gen5x4
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Silicon/Chips for Al

With the Jericho3-Al chips, Broadcom is reworking the line of deep buffer Jericho chips,
which often are used by hyperscalers and cloud builders to do routing as well as switching
functions, and giving them the kind of performance on the collective operations
commonly used in Al and HPC that makes them absolutely competitive with InfiniBand
for Al workloads and that gives them capabilities not available in sta
ASICs, including those in its own “Trident” and “Tomahawk”
the datacenters of all scales.

Silicon/
Chips
NCCL All-to-All Performance

125 Gbps
Benchmarked at hyperscaler with 168 x 200G NICs / HDR 200G HCA

120 Gbps

Ultra-High Radix
Scale-out to 32K GPUs

115 Gbps

110 Gbps

105 Gbps

100 Gbps

95 Gbps

32 mMB 64 VB
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49 | Broadcom Proprietary and Confidential. Copyright © 2023 Broadcom. All Rights Reserved. The term “Broadcom” refers to Broadem Inc. and/or its subsidiaries.



Vector DB best for ML

Embedded Tiered, Clustered Distributed, Clustered Geo-Distributed

Web Web Web _ RS —ed=mm=ci==S
Web Server Server Server Server s W S0 GEM GEM GEM

g R e o : ; Server Server Server
g VN V. N

App App
App
Server Server Server

GEM GEM
GEM . .
ez Client Client

N

A4

: “:‘:%‘wumru' M
E } g ? —__’_-—’—«lmm::J “;“W‘\ T
a E & ¢ = ’ ‘ ' @

D am

@ GEM T Eoe = A 9 i -
Server Server 1e g — ‘h ﬂ’ e ' e——|= === ==y
- e SR }"{P“r’[lr‘wvmgV|\imww.“‘,‘ e 5 7 GE M G E M GE M
T (1 e i LA Server Server Server

VectorDB

il

v Flexibility v/ Flexibility A & \ VMware
v Scale o W, ; GempFire

v/ Performance

@/ Performance
‘ ‘giAvailability
/ Localization
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Tanzu GemFire

BektopHasa DB umeeT npenmyuiectesa B 06n1actn reHepaTmBHOro

NCKYCCTBEHHOro nHtennekra n ML.:

1. Bbicokast npon3BognTenbHOCTb N MacLLTabnpyemMoCcTb

2. PacnpeneneHHas apxutekTtypa
3. Hnskaa 3agepxka

4. YnpaBneHue gaHHbIMN B peanbHOM BPpeEMEHN

5. CornacoBaHHOCTb AaHHbIX
6. Nooaep>xka TpaH3akuuin
7. ['MBKOCTb U MHTErpauus

Q

Predictable low latency || Hidden gem discovery

R
-=a
©

Multisite replication

G

Polyglot language support

Tanzu

oy Broadcom

AN

Tanzu GemkFire

\/
=

High availability and business continuity

4

Security that’s built in, not bolted on

N
Cloud ready
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VMware Data Solutions

Infrastructure for running modern apps and backing
services with consistent, conformant Kubernetes (
everywhere. \

GemFire
Fast In-Memory
data store for
Caching (Redis
compatible,
Transactional an
NoSQL

Relational MySQL

or Postgres

database for

Transactional or
” Analytic data

AR processing

)

| need flexible and
manageable data

| need a
fast data
store

(g

| need reliable
messaging delivery

Rabbit MQ
High throughput broker for
reliable messaging delivery

integrations

value of out
tons of
existing data

Data Management

33 g) Management for

VMware Data
Solutions instances

Greenplum
Massively Parallel
Processing (MPP)
Postgres for Big
Data store for
analytics, Machine
Learning and
Artificial Intelligence

drive
analytic

Spring + Steeltoe + Data
Data services, connectors
and integration
orchestration for data
pipelines (ex: ETL,
streaming, etc.)
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That’s all?

CALL TOACTION

£ BROADCOM
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More TexHonoruu ansa Private Al
Ot VMware by Broadcom ©

VMware Tanzu™

/16"‘
et
<

= H
GemFire
vSAN
Network and security virtualization Flash-optimized, vSphere-native
platform storage

"rﬁ >

VMware vSphere+ VMware Cloud
Foundation

Enterprise Workload Platform
Multi-cloud Platform
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Al Ready. Au?

Thank You
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