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Dell PowerEdge Xeon Scalable Gen4 (Sapphire Rapids) portfolio

+ PowerEdge C6620 « PowerEdge R860

 PowerEdge R660 « PowerEdge R960

* PowerEdge R660xs « PowerEdge MX760c
 PowerEdge HS5610 (CSP only) + PowerEdge XE8640
 PowerEdge R760 « PowerEdge XE9640
 PowerEdge R760xs « PowerEdge XE9680
 PowerEdge R760xa « PowerEdge XR5610
 PowerEdge R760xd2  PowerEdge XR7610

 PowerEdge HS5620 (CSP only) + PowerEdge XR8000
 PowerEdge T560
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Executive Summary

« HPE announced 8 new servers based on Xeon Scalable Gen4 (Sapphire Rapids) — with

5 coming...
— No new Synergy Blade yet (Synergy 480 Genll — coming)
— No 4-socket yet (ProLiant DL560 Gen1l is coming)

No comparable to PE R660xs/R760xs or HS5610/HS5620

One Edge system — that is not specifically Edge but is 1U/1S based on Sapphire Rapids: ProLiant DL320
Genll; HPE did mention a ProLiant DL110 Genll Telco server is coming

— One Accelerator system: Cray XD6500
Note: Dell has 19 Sapphire Rapids-based system that will launch this year

« HPE re-branded its Apollo systems:
— Apollo 2000 is now Cray XD2000 (4-node/2U)
— Apollo 4000 is now Alletra 4000 (storage dense 1U/2U)
— Apollo 6500 is now Cray XD6500 (GPU dense)

* GreenLake
— GreenLake for Compute Ops Management is available on all new ProLiant Genl1l and Alletra servers (not on
Cray): a way to push customers to a GreenLake subscription

D<A LTechnologies
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HPE Xeon Scalable Gen4
(Sapphire Rapids)
Announcement Review



HPE Announcement

« On January 10, 2023, HPE announced new servers based on the Intel Xeon

Scalable Gen4 (Sapphire Rapids) processors

* The ProLiant announcement was via blog by Joseph George:
— HPE extends next-gen HPE Proliant portfolio with world record-breaking energy efficiency
— HPE cited a SPECpower result published January 10 as substantiation for the claim. HPE’s result was

surpassed within one day...

» ProLiant Genll positioning/servers

announced:

Edge-optimized:
ProLiant DL320 Gen1l (1S/1V)

Enterprise-optimized dense compute:
ProLiant DL360 Gen1l (2S/1U)

Enterprise-optimized scalable compute:

ProLiant DL380 Genll (2S/2U)

Business-optimized tower compute:
ProLiant ML350 Gen11 server (Tower)

Internal Use - Confidential

« HPE also announced servers that
were formerly Apollo:

— Cray XD2000 (2U/4-node)

— Alletra 4110/4210 (1U and 2U storage
dense)

— Cray XD6500 (Accelerator optimized)

7 of Y Copyright © Dell Inc. All Rights Reserved
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https://community.hpe.com/t5/servers-systems-the-right/hpe-extends-next-gen-hpe-proliant-portfolio-with-world-record/ba-p/7180340#.Y8qkdXbMJPY

HPE Announcement (continued)

* HPE also announced servers that are coming:

— ProLiant DL110 Genll (1S/1U)
Designed with high density optimized compute for Telco 5G Services and vVRAN

— ProLiant ML110 Gen1l (small tower)
Engineered for small business and optimized for affordability

— Synergy 480 Genll (2S/blade)
For the software-defined datacenter, featuring enhanced Private Cloud for Enterprise

— ProLiant DL560 Genll (4S/2U)
To power big data workloads with quad socket performance and in-memory data acceleration

— New HPE ProLiant Genll (?)
Server with expanded GPU support for enterprise workloads

D<A LTechnologies
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HPE Genll launch messaging Hybrid World

HPE ProLiant is engineered for your hybrid world

S ts distributed h : ¢ ¢ of The entire second
Upports aistriputed approacnes, moving compute out o half of this

centralized datacenters and deploying it throughout your
operations—across multiple clouds, multiple datacenters

paragraph is a plug

and at the edge. And they are simple to operate, with for GreenLake for
location-agnostic, cloud-based compute management Compute Ops
ensuring visibility and consistency, unifying operations Management which
across the lifecycle and throughout the environment, iS now standard with
while empowering security and automation. ProLiant Gen11l

Servers

D<A LTechnologies
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HPE Sapphire Rapids messaging

With HPE ProLiant next-gen servers built with 4th
Gen Intel Xeon Scalable processors, HPE and
Intel bring you the next generation of compute for
a hybrid world, engineered to drive your business
forward.

You get next-level compute solutions to power
your hybrid environment wherever it lives—from
the edge to the cloud.

Whether you're looking for economical local
storage capacity, cradle-to-grave security
features, impressive energy efficiency, or flexible
deployment options, you'll find it all with this latest
family of HPE ProLiant servers.

D<A L Technologies
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HPE brand changes for Apollo servers

HPC/AL HPE is moving
away from the
- Apollo 2000 =) Cray XD2000: 4-node (Genoa or Apollo brand in
Sapphire Rapids nodes) in 2U — competes with favor of Cray and
PowerEdge C6620 Alletra which
- Apollo 6500 == Cray XD6500 — competes with have more brand

PowerEdge XE product line (XE8640, XE9640, XE9680) equity in their

respective focus:

Cray for HPC/AI
* Apollo 4000 s Alletra 4000 — competes with and Alletra for

PowerEdge R760xd (and PowerFlex) storage

Storage:

D<A LTechnologies
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mpact to Dell
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HPE value propositions for ProLiant Genll

Value Prop

Specifics

Response

Everything as a service

HPE GreenLake for Cloud Ops
Management subscription is included
with the purchase of these new servers:
“simple, unified, automated”

HPE pushes GreenLake hard —including
GreenLake for Compute Ops Management as
a standard feature — but has had issues with
operations like delivery delays — not so with
APEX (see this document on Klue for
competing with GreenLake with APEX)

Sustainability/ Power
Efficiency

Carbon footprint reports, emission
metrics, energy usage — HPE claims top
result on SPECpower as of January 10,
2023 — but it was surpassed the
following day by other vendors

Dell already offers real-time usage carbon
footprint reports (including emissions metrics)
as well as energy usage and more with
Power Manager 3.0

See the Video here

Security

Silicon Root of Trust with iLO6, SPDM
(controllers & NICs), iDevID, TPM

iLOG6 is brand new— but iDRAC has been
ahead of iLO for generations

Trusted supply chain

Expanded to worldwide availability:
Global Supply Chain Security Services

Dell has rigorous supply chain security:
https://www.hsdf.org/wp-
content/uploads/2021/06/Supply-Chain-
Security-Dell-Technologies-White-Paper.pdf

Internal Use - Confidential

D<A LTechnologies

13 of Y Copyright © Dell Inc. All Rights Reserved.



https://www.dellemc.com/resources/en-us/auth/asset/isgci/301_content/competitive-deep-dive-hpe-greenlake.pptx
https://www.youtube.com/watch?v=dk_0QrmOIbY
https://www.hsdf.org/wp-content/uploads/2021/06/Supply-Chain-Security-Dell-Technologies-White-Paper.pdf

GreenlLake for Compute Ops Management

« What HPE Says:

— With the HPE ProLiant Genll next generation portfolio, the
management experience is being transformed. It provides an intuitive
cloud operating experience that’s simple to use and can be managed via
a single console using HPE GreenLake for Compute Ops Management: -

= Simplifies and unifies operations across the server lifecycle - HF E GRE‘EﬁI:kkE' 7
= Supports servers in varied locations .
= Scales elastically

= Consistent, secure cloud experience for the whole environment

« Challenges for customers

— Service issues with GreenlLake:
Time it takes to get a quote, time it takes to activate the solution, time it takes to troubleshoot the solution

— Commitment to an OpEx Model with annual licensing costs:
The Compute Ops Management subscription model comes with two subscription tiers: a standard tier for lifecycle
operations on a single device at a time at $100 per year per device and an enhanced tier with all policy-driven
features and functionality with automated group action and REST APIs for $240 per year per device

— Vendor Lock-in
— Confusing choices of solutions/models

D<A LTechnologies
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From The Register

The & Register’

Three years of GreenLake management whether you
want it or not

In HPE's enduring quest to offer everything it can as-a-
service, the company is launching these systems with the
GreenlLake for Compute Ops Management service as
standard.

The service provides a dashboard for onboarding,
management, and tracking of key metrics, like carbon
footprint, on HPE's ProLiant systems.

Each server comes standard with a three-year license for ) :
the service's basic tier, which includes per-device Dell is about choice. What
management and metrics. However, HPE would prefer makes the most sense for our

users upgrade to the premium version of the service, customers is what we will
which enables bulk management for things like firmware .
deployments. provide them.

https://www.theregister.com/2022/11/01/amd epyc intel sapphire/

D<A LTechnologies
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https://www.theregister.com/2022/11/01/amd_epyc_intel_sapphire/

HPE is leveraging the Cray acquisition for AI/HPC

 Apollo servers for HPC and acceleration are
now branded Cray, but still using the Apollo
numerical nomenclature:

— Cray XD2000 (follow on to Apollo 2000) with nodes
incorporating EPYC or Xeon processors (looking at
the photo HPE has released — this is a brand-new
chassis — no specs available at press time)

— Cray XD6500 (follow on to Apollo 6500)

- HPE has incorporated industry standard « Cray branding suggests that these systems
processors from AMD into its Cray will be managed via the Cray management
Exascale supercomputing solutions — tools — including a Cray BMC (not iLOG6)
the XE2500 will have Xeon Scalable
Gen4 and EPYC Gen4 — based systems

D<A LTechnologies
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HPE tri-mode RAI

A tri-mode controller supports
SAS, SATA and NVMe drives

HPE SR Genll Controller(s):
«  HPE SR932i-p Genll

HPE MR Genll Controllers:
« HPE MR216i-0 Genll
« HPE MR216i-p Genll
« HPE MR408i-0 Genll
« HPE MR416i-0 Genll
« HPE MR416i-p Genll

Internal Use - Confidential

D controllers

Dell has chosen to provide a targeted solution for each workload rather than a one
size fits all approach with tri-mode.

+ BOSS which allows the customers to separate their boot devices from primary
storage

* Few customers mix SAS and SATA VDs behind a controller and there are even
fewer that will want to do it with SAS/SATA and NVME4

« ATri-Mode or U.3 backplane creates limitations in drive architecture.: users are
forced to allocate PCle lanes to each drive slot which either limits the max
number of SAS/SATA drives, or connect NVMe devices at x1.

« Our competitors chose to connect at x1 to NVMe and in comparison,
PowerEdge connects at x2 behind PERC, and at x4 directly attached to the
CPU.

« Challenge for this implementation: NVMe devices in a Tri-Mode config will be
severely performance limited. Please see the DfD link below for more details
https://www.delltechnologies.com/asset/en-us/products/servers/industry-
market/direct-from-development-u-2-still-the-industry-standard-in-2-5-nvme-

ssds.pdf

D<A LTechnologies
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PowerEdge 16G Sapphire
Rapids Portfolio versus HPE



PowerEdge Xeon Scalable Gen4 2-socket rack portfolio versus HPE

D&ALTechnologies GPU Dense
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Accelerator, storage dense, blade and tower Xeon Scalable Gen4 vs. HPE
D&A L Technologies

Accelerator Storage Dense Blade Tower

| PowerEdge XE8640 |

| PowerEdge MX760c | | PowerEdge T560

| PowerEdge XE9640 |

PowerEdge R760xd2
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4-Socket and Edge Xeon Scalable Gen4 Versus HPE

D&A L Technologies

4-socket

| PowerEdge R860 |

| PowerEdge R960 |

Edge Multinode
Edge 1S/1U Edge 2S/2U 2U/1S-nodes (up to 4)

| PowerEdge XR8000 |

| PowerEdge XR7620 |

| PowerEdge XR5610 |

ProLiant DL560 Gen11l

HPE has not said anything
publicly on a ProLiant DL580
Genll 4U/4S

—

Hewlett Packard
Enterprise

Internal Use - Confidential

| ProLiant DL320 Genl11l |

==

| ProLiant DL110 Genl1l |
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PowerEdge 16G Sapphire Rapids
Server Comparisons to HPE

Please note: this section is a WIP — it will be updated as HPE and Dell

release detailed information on Sapphire Rapids-based systems
(blank spaces in the side-by-sides means we don’t currently have access to

this information)
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ProLiant DL320 Genll

Enhanced performance with the right balance of expandability and density

What HPE says:

The HPE ProLiant DL320 Genll serveris a
1U 1P solution that delivers exceptional
compute performance, upgraded high-speed
data transfer rates, and increased maximum
memory capacity and bandwidth, at 1P
economics. The HPE ProLiant DL320 Genll
server is an excellent choice for virtualized
workloads such as software-defined compute,
CDN, VDI and VDI, and secure edge apps
that require balancing processor, memory,
and network bandwidth.

D<A LTechnologies
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Technical Specification comparison 1U/1S —
PowerEdge versus HPE ProLiant DL320 Genll

Features PowerEdge ProLiant DL320 Gen11l Comments

CPU One 4t Generation Intel Xeon Scalable; up to
32 cores, 270W

Memory 16 x DDR5 RDIMMs

Disk Up to 4 x 3.5-inch

Drives/Storage Up to 8 + 2 x 2.5-inch SAS/SATA HDDs or
SAS/SATA/NVMe

USB Front: 1 x USB 3.2
Rear: 2 x USB 3.2

Storage MR416i-p Genll; MR416i-0 Genl1,;

Controller MR216i-p; MR216i-0 Gen11; MR408i-0

Genll; OCP SPDM P58335-B21;SR932i-p;
PCI SPDM P47184-B21; Smart Array E208e-

p SR Genl0
COMMs OCP 3.0 or PCle slots only
Expansion
Cooling Air
"See slide notes D<A L Technologies

Internal Use - Confidential 24 of Y Copyright © Dell Inc. All Rights Reserved.



Technical Specification comparison 1U/2S —
PowerEdge versus HPE ProLiant DL320 Genll (continued)

Features PowerEdge ProLiant DL320 Gen11 Comments
PCle slots 2 x PCle 5 x16 FHHL
GPU NA
Power Supplies Platinum: 500w, 800W, 1600W
Titanium: 1000W
System iLO 6, OneView, GreenLake Compute
Management Ops Managment
OS Support Windows Server, Red Hat Enterprise
Linux, SUSE Linux Enterprise Server,
Oracle Linux, Ubuntu, Citrix

D<A LTechnologies
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ProLiant DL360 Genll

Enterprise-optimized dense compute

What HPE says:

The HPE ProLiant DL360

Genll delivers density-optimized
enterprise infrastructure services
whether it be VMs, containers or bare
metal for business workloads with dual
socket performance in only 1U of rack
space. This makes the DL360 ideal for
IT infrastructure and hyperconverged
workloads.

Internal Use - Confidential 26 of Y

2 X Xeon Scalable Gen4 up to
56 cores, 350W TDP

32 x DDR5 RDIMMs
3 x PCle 5.0 x16 slots
2 x OCP slots

Copyright © Dell Inc. All Rights Reserved
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PowerEdge R660 versus ProLiant DL360 Genll
Differentiation and challenges summary

« PowerEdge R660 Differentiation » ProLiant DL360 Genll Challenges

* 20% more 2.5-inch drives (12  3.5-inch drive chassis
versus 10) « Support for 3 x versus 2 x GPUs

* LOM riser option (lots of restrictions for use...

« DLC Cooling option — with leak NVIDIAAZ only)
sense technology (HPE offers a » More USB ports internal and in
liquid-based heat sink) for broader the rear of the system (2 versus 1
configuration support in each)

» Power supply options for more
efficient power use

D<A LTechnologies
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Technical Specification comparison 1U/2S —
PowerEdge R660 versus HPE ProLiant DL360 Genll

Features PowerEdge R660 ProLiant DL360 Gen11 Comments
CPU Up to two 4" Generation Intel Xeon Scalable; Up to two 4t Generation Intel Xeon Scalable;
up to 56 cores, 350W up to 56 cores, 350W
Memory DDR5: Up to 32 x DDR5 RDIMM (8TB) DDR5: Up to 32 x DDR5 RDIMM (8TB)
DIMM Speed: 4400/4800 MT/s (2 DIMM Speed: Up to 4800 MT/s
DPC/1DPC)
Disk Front: Front: HPE offers 3.5-inch configuration and a

Drives/Storage

Up to 10 x 2.5-inch SAS/SATA/NVMe
Rear:

Up to 2 x 2.5-inch SAS/SATA/NVMe
Optional: BOSS-N1 (2 x NVMe)

Up to 4 x 3.5-inchSAS/SATA or

Up to 10 x 2.5-inch SAS/SATA/NVMe
Rear:

None

Optional boot: NS204i-u NVMe

universal drive option with 8 x 2.5-inch
drives; Dell offers two extra 2.5-inch drives
with rear drive option;

uUsB Front: 1 x USB 2.0, 1 x micro-USB, iDRAC Front: 1 x USB 3.2, 1 x iLO service port HPE offers more USB ports

Direct (optional 1 x USB 2.0)

Rear: 1 x USB 3.0, 1 x USB 2.0 Rear: 2 x USB 3.2

Internal: 1 x USB 3.0 (optional) Internal: 1 x USB 3.2 and 1 x USB 2.0
Storage PERC H965i, PERC H755, PERC H755N, HPE SR932i-p Genll , MR416i-p Genll
Controller PERC H355, HBA355i MR416i-0 Gen11, MR216i-p Gen1l, MR216i-

Chipset SATA/SW RAID: S160 0 Genll, MR408i-o Genl1, Smart Array

E208e-p SR Genl0

COMMs LOM Riser + 1 x OCP 3.0 2x0OCP 3.0 HPE has a second OCP slot that requires
Expansion second processor
Cooling Air or optional DLC* Air or HPE ProLiant DL360 Genl1 Liquid Dell offers liquid cooling at a rack level, and

Cooling Heat Sink Kit

includes Dell Leak Sense technology

*See slide notes

Internal Use - Confidential
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Technical Specification comparison 1U/2S —

PowerEdge R660 versus HPE ProLiant DL360 Genll (continued)

Features PowerEdge R660 HPE ProLiant DL360 Gen11l Comments
PCle slots Up to 3 x PCle slots: 3 x PCle x16 or x8 Up to 3 x PCle slots: 3 x PCle x16 Gen HPE slots are all Gen5
Gen4 or Genb (varied length/height) 5 (1 FH, 1 LP, 1 on Proc 2 - either)
GPU Up to 2 x 75W SW Up to 3 x 75W NVIDIA A2 HPE gets a third GPU — but requires
considerable configuration restrictions
Power Supplies 700W, 1100W, 1800W Titanium 1000W Titanium Dell offers a broader range of power
800W, 1400W Platinum 800W, 1600W Platinum supplies
1100W LVDC -48 — -60 VDC 800W, 1100W, 1600 VDC for China only
System Embedded: Embedded: HPE is pushing GreenLake for management
Management « iDRAC9 + iLO6 of all Genl1 server platforms
+ iDRAC Direct » iLO6 Advanced
+ iDRAC RESTful API with Redfish * iLO6 RESTful API with Redfish
+* iDRAC Service Module Console:
* Quick Sync 2 wireless module *  OneView
OpenManage Software: * OneView Advanced
OME, integrations (including vCenter, InfoSight
Windows and MS System Center), and GreenlLake for Compute Ops
plug-ins (Power, Updates, Service), Management
OpenManage Mobile
OS Support » Canonical Ubuntu Server LTS+ Microsoft Windows Server « VMware ESXi « RHEL

Windows Server with Hyper-Ve Red Hat » SUSe +Ubuntu *Oracle Linux * Citrix
Enterprise Linuxs SUSE Linux Enterprise
Servers VMware ESXi

Internal Use - Confidential 29 of Y  Copyright © Dell Inc. All Rights Reserved.
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PowerEdge R660xs versus ProLiant DL360 Genll
Differentiation and challenges summary

» PowerEdge R660xs Differentiation » ProLiant DL360 Genll Challenges
» 20% more 2.5-inch drives » Higher wattage, higher core
 Embedded 2 x 1GbE ports Processors
« More power supply offerings to * 2X memory slots

best support customer * More USB ports
configurations « Support for up to 3 x NVIDIAA2
* OpenBMC/Open Server Manager GPUs

D<A LTechnologies
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Technical Specification comparison 1U/2S —
PowerEdge R660xs versus HPE ProLiant DL360 Genll

Features PowerEdge R660xs ProLiant DL360 Gen11l Comments
CPU Up to two 4% Generation Intel Xeon Scalable; up Up to two 4" Generation Intel Xeon Scalable; up to The PowerEdge R660xs is targeting customers
to 32 cores; 250W 56 cores, 350W who don’t require the level of performance or
Memory DDRS: Up to 16 x DDR5 RDIMM DDRS5: Up to 32 x DDR5 RDIMM (8TB) eﬁ‘pa”dab"'ty tfharf the R660 _°fffe's — saving users
DIMM Speed: Up to 4800 MT/s DIMM Speed: Up to 4800 MT/s the expense of the system Infrastructure to
support high-end features
Disk Front: (all HDD/SSD) Front: PowerEdge R660xs can support up to 12 x 2.5-

Drives/Storage

Up to 4 x 3.5-inch SAS/SATA (HDD/SSD)
Up to 8 x 2.5-inch SAS/SATA/NVMe

Up to 10 x 2.5-inch SAS/SATA/NVMe
Rear:

Up to 2 x 2.5-inch SAS/SATA/NVMe (HDD/
SSD

Up to 4 x 3.5-inch SAS/SATA or

Up to 10 x 2.5-inch SAS/SATA/NVMe
Rear:

None

Optional boot: NS204i-u NVMe

inch drives — HPE supports 10

USB Front: 1 x iDRAC Direct (Micro-AB USB) port, 1 x Front: 1 x USB 3.2, 1 x iLO service port (optional HPE has more USB ports
USB 2.0 1x USB 2.0)
Rear: 1 x USB 2.0 Rear: 2 x USB 3.2
Internal: 1 x USB 3 Internal: 1 x USB 3.2 and 1 x USB 2.0
Storage Internal: PERC H355, PERC H755, PERC HPE SR932i-p Genll , MR416i-p Genll MR416i-
Controller H755N, PERC H965i, HBA355i, HBA465i S160 o0 Genll, MR216i-p Genll, MR216i-0 Genll ,
Internal Boot:BOSS-N1 MRA408i-0 Genll, Smart Array E208e-p SR Genl0
External PERC (RAID): HBA355e
COMMs Embedded NIC: 2 x 1Gb 2x OCP 3.0 HPE has an extra OCP slot — but R660xs has 2 x
Expansion 1x0CP 3.0 1Gb embedded
Cooling Air only Air or HPE ProLiant DL360 Gen11 Liquid Cooling  For higher performance configurations — choose

Heat Sink Kit

the R660 which can support them with or without
liquid cooling

*See slide notes
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Technical Specification comparison 1U/2S —

PowerEdge R660xs versus HPE ProLiant DL360 Genll (continued)

Features PowerEdge R660xs HPE ProLiant DL360 Gen11l Comments
PCle slots Upto 2 x PCle Gen5 or Up to 3 x PCle Up to 3 x PCle slots: 3 x PCle x16 Gen All HPE slots are Gen5
Gen4 5 (1 FH, 1 LP, 1 on Proc 2 - either)
GPU NA Up to 3 x 75W NVIDIA A2 Choose the R660 if customer needs GPU

supportin 1U...

1000W Titanium
800W, 1600W Platinum
800w, 1100w, 1600 VDC for China only

600w, 800W, 1400W ,1800W Platinum
700W, 1100W Titanium

1100 W DC/-48—(-60) V

600w, 700w, 800W 1100W, 1400W,

Power Supplies

Dell offers a wider variety of power supplies
to appropriately support customer
configurations

1800W VDC
System Embedded: Embedded: HPE is pushing GreenLake for management
Management + iDRAC9 + iLO6 of all Genl1 server platforms
* iDRAC Direct * iLO6 Advanced
+ iDRAC RESTful API with Redfish * iLO6 RESTful API with Redfish Dell offers OpenBMC/Open Server Manager
* iDRAC Service Module Console: on the R660xs
* Open Server Manager built on *  OneView
OpenBMC * OneView Advanced
*  Quick Sync 2 wireless module InfoSight
GreenlLake for Compute Ops
Management
OS Support Red Hat Enterprise Linux, SUSE, Windows Server « VMware ESXi « RHEL

Windows Server 2021 * SUSe *Ubuntu *Oracle Linux ¢ Citrix

Ubuntu, CentOS

32ofY Copyright © Dell Inc. All Rights Reserved.
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ProLiant DL380 Genll
Right balance of expandability and scalability

What HPE says: , ,

The HPE ProLiant DL380 Genll server — - '-
features a dual socket, 2U form factor M
with advanced scalability for storage and

accelerator so it is ideal for your most
demanding workloads that require

* 2 x Xeon Scalable Gen4 up to
advanced DPUs and GPUs. The 60 cores, 350W TDP
expandability provides a wide range of 32 x DDR5 RDIMMs
diverse workloads including virtualization . 7y pcie 5.0 x16 slots plus 1 x
and private cloud, as well as data PCle 4.0 slot
management. « 2xOCP 3.0slots

D<A LTechnologies
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PowerEdge R760 versus ProLiant DL380 Genll
Differentiation and challenges summary

* PowerEdge R760 Differentiation » ProLiant DL380 Genll Challenges
» LOM riser option * HPE supports the 60 core Platinum 8490H
« DLC Cooling option (HPE offers a liquid- processor
based heat sink) for broader configuration * HPE supports more 2.5-inch rear drives:6 x
support versus 4 x 2.5-inch
» Support for_SW GPUs and a broader range » HPE offers rear 3.5-inch drives
of GPU options (HPE supports NVIDIA « More Gen5 PCle slots (7 versus 5)

A100 or A16 only)

» Power supply options for more efficient

power use
D<A LTechnologies
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Technical Specification comparison 2U/2S —
PowerkEdge R760 versus HPE ProLiant DL380 Genll

Inter|

Features PowerEdge R760 ProLiant DL380 Gen11l Comments

CPU Up to two 4t Generation Intel Xeon Scalable; up to  Up to two 4" Generation Intel Xeon Scalable; HPE supports the Platinum 8490H
56 cores, 350W up to 60 cores, 350W Processor

Memory DDR5: Up to 32 x DDR5 RDIMM (8TB) DDRS5: Up to 32 x DDR5 RDIMM (8TB)
DIMM Speed: 4400/4800 MT/s (2 DPC/1DPC) DIMM Speed: 4400/4800 MT/s (2 DPC/1DPC)

Disk Front: Front: HPE supports more rear drives

Drives/Storage

Up to 24 x 2.5-inch SAS/SATA/NVMe
Up to 12 x 3.5-inch SAS/SATA

Rear:

Up to 4 x 2.5-inch SAS/SATA/NVMe

BOSS-N1 (2 x NVMe)

Up to 24 x 2.5-inch SAS/SATA/NVMe
Up to 12 x 3.5-inch SAS/SATA

Rear:

Up to 6 x 2.5-inch SAS/SATA/NVMe
Up to 4 x 3.5-inch SAS/SATA

Performance Heat Sink Kit

USB Front: 1 x USB 2.0, 1 x micro-USB, iDRAC Direct Front: 1 x USB 3.0, 1 x iLO service port
Rear: 1 x USB 3.0, 1 x USB 2.0 Rear: 2 x USB 3.0
Internal: 1 x USB 3.0 (optional) Internal: 2 x USB (1 x 3.0, 1 x 2.0)
Storage PERC H965i, PERC H755, PERC H755N, PERC HPE Smart Array E208e-p Essential HPE offers tri-mode controllers- which
Controller H355, HBA355i Tri Mode: support SAS/SATA/NVMe via a single
Chipset SATA/SW RAID: Yes MRA416i-p Genl1l, MR416i-0 Genll, MR216i-p controller
Genll, MR216i-o0 Genl1l, MR408i-o Genl1,
SR932i-p Genll
Software RAID: Intel VROC
COMMs 1 x OCP 3.0; optional 2 x 1GbE LOM 2xOCP 3.0 Dell offers an optional LOM — HPE
NICs take a slot — although HPE has an
extra OCP 3.0 slot
Cooling Air or optional DLC* (see notes) Air or HPE ProLiant DL380 Genl1 Max HPE offers a heat sink as an alternative

to DLC — not as effective

gies



Technical Specification comparison 2U/2S —
PowerEdge R760 versus HPE ProLiant DL380 Genll (continued)

Features PowerEdge R760 ProLiant DL380 Genl11 Comments
PCle slots Up to 8 x PCle x16 slots: 5 x PCle Gen5,3  Up to 8 x PCle slots: 7 x PCle Gen5 x16, 1 x PCle
x PCle Gen4 (note: 2 slots can be Gen4 or  Gen4 x8
Genb)
GPUs Up to 2 x 350W DW; up to 6 x 75W SW Up to 2 x NVIDIA A100 or A16 Dell supports SW GPUs in addition to

Dw

Power Supplies

700W, 1100W, 1800W, 2800W Titanium
800W, 1400W, 2400W Platinum
1100W LVDC -48 — -60 VDC

1000W Titanium

800W, 1600W Platinum

800W (-48VDC) Power Supply: -40 Vdc to -72
Vdc

Dell offers a greater variety of power
supplies

Windows Server with Hyper-Ve Red Hat
Enterprise Linuxe SUSE Linux Enterprise
Servers VMware ESXi

System Embedded: Embedded: HPE is pushing GreenLake for
Management «iDRACY + iLO6 management of all Genl1 server
* iDRAC Direct * iLO6 Advanced platforms
+ iDRAC RESTful API with Redfish + iLO6 RESTful API with Redfish
« iDRAC Service Module Console:
* Quick Sync 2 wireless module *  OneView
OpenManage Software: * OneView Advanced
OME, integrations (including vCenter, InfoSight
Windows and MS System Center), and GreenLake for Compute Ops Management
plug-ins (Power, Updates, Service),
OpenManage Mobile
OS Support Canonical Ubuntu Server LTSe Microsoft » Windows Server with Hyper-V Server: 2019 «

Red Hat Enterprise Linuxs SUSE Linux Enterprise
Servers VMware ESXi « Ubuntu

Internal Use - Confidential
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PowerEdge R760xs versus ProLiant DL380 Genll
Differentiation and challenges summary

« PowerEdge R760xs Differentiation » ProLiant DL380 Genll Challenges
* Embedded 2 x 1GbE LOM » Higher end processors
* General purpose platform for customers + 2X memory
who don’t want to bear the price for « More PCle expansion

capabilities they don’t need

* More rear drive expansion
* OpenBMC/Open Server Manager

 DW GPU support

D<A LTechnologies
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Technical Specification comparison 2U/2S —

PowerkEdge R760xs versus HPE ProLiant DL380 Genll

Features PowerEdge R760xs ProLiant DL380 Genl11l Comments
CPU Up to two 4™ Generation Intel Xeon Scalable; up to  Up to two 4™ Generation Intel Xeon Scalable; up The PowerEdge R760xs is targeting
32 cores, 250W to 60 cores, 350W customers who don’t require the level of
Memory DDRS: Up to 16 x DDR5 RDIMM DIMM Speed: DDRS: Up to 32 x DDR5 RDIMM (8TB) performance or expandability that the R760
4800 MT/s DIMM Speed: 4400/4800 MT/s (2 DPC/1DPC)  Offers —saving users the expense of the
system infrastructure to support high-end
features
Disk Front: Front: HPE has more disk storage expansion at the

Drives/Storage

Up to 24 x 2.5-inch SAS/SATA/NVMe
Up to 12 x 3.5-inch SAS/SATA

Rear:

Up to 2 x 2.5-inch SAS/SATA/NVMe

Up to 24 x 2.5-inch SAS/SATA/NVMe
Up to 12 x 3.5-inch SAS/SATA

Rear:

Up to 6 x 2.5-inch SAS/SATA/NVMe
Up to 4 x 3.5-inch SAS/SATA

rear of the system — the same at the front

Performance Heat Sink Kit

USB Front: 1 x USB 2.0; 1 x Dedicated iDRAC micro- Front: 1 x USB 3.0, 1 xiLO service port

uUsB Rear: 2x USB 3.0

Rear: 1 x USB 2.0; 1 x USB 3.0 Internal: 2 x USB (1 x 3.0, 1 x 2.0)

Internal: 1 x USB 3.0
Storage Internal controllers: H965i, HBA465i ( post RTS), HPE Smart Array E208e-p Essential HPE offers tri-mode controllers- which support
Controller/ H755, H755N, H355, HBA355i Tri Mode: SAS/SATA/NVMe via a single controller
RAID BOSS N1) MR416i-p Genll, MR416i-0 Genll, MR216i-p

HWRAID 2x M.2 SSDs and Internal USB Genll, MR216i-o Genll, MR408i-o Genll,

Software RAID: S160 SR932i-p Genll

Software RAID: Intel VROC

COMMs 2 X 1GbE; 1 x OCP 3.0 2xOCP 3.0 R760xs offers embedded LOM
Cooling Air Cooled Air or HPE ProLiant DL380 Genl1l Max The R760 is customers who require a

configuration that needs liquid cooling

Internal Use - Confidential
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Technical Specification comparison 2U/2S —
PowerEdge R760xs versus HPE ProLiant DL380 Genll (continued)

Features PowerEdge R760xs ProLiant DL380 Genl11 Comments

PCle slots Up to 6 x PCle slots: 2 x Genb, 4 x Gen4 Up to 8 x PCle slots: 7 x PCle Gen5 x16, 1 x  For customers that need extra expansion —
Five x16 PCle Gen4 x8 there is the R760

GPUs Up to 2 x NVIDIA A2 Up to 2 x NVIDIA A100 or A16 For more GPU/DW GPU options —

customers can choose the R760 or R760xa

Power Supplies

700W, 1100W Titanium VDC
600W, 800W, 1400W, 1800W Platinum VDC
1100 W DC/-48—(-60) V

1000W Titanium

800W, 1600W Platinum

800W (-48VDC) Power Supply: -40 Vdc to -
72 Vdc

Dell offers a greater variety of power
supplies

2019 « Red Hat Enterprise Linuxs SUSE
Linux Enterprise Servers VMware ESXi
* Ubuntu

2019 « Red Hat Enterprise Linuxs SUSE
Linux Enterprise Servers VMware ESXi
» Ubuntu

System Embedded: Embedded: HPE is pushing GreenLake for management
Management + iDRAC9 Express or Enterprise + iLO6 of all Gen11 server platforms
+ Lifecycle Controller 3.x + iLO6 Advanced
Console: + iLO6 RESTful API with Redfish Dell offers OpenBMC/Open Server Manager
* OpenManage Console: on the R660xs
* OpenManage Power Manager *  OneView
* Open Server Manager built on OpenBMC + OneView Advanced
* QuickSync 2.0/0OpenManage Mobile InfoSight
CloudIQ GreenlLake for Compute Ops Management
OS Support » Windows Server with Hyper-V Server: » Windows Server with Hyper-V Server:

Internal Use - Confidential
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Cray XD2000 with XD220v node

Density-optimized, scale-out compute system

What HPE says:
HPE Cray XD2000 system offers a
complete, scalable solution for HPC

customers, with flexibility of power and ) , ’
cooling options, including direct liquid HPE Specs for the Sapphire Rapids
cooling, giving greater performance node are not yet available

while lowering TCO. Built with exascale Vi ‘s ’

era-ready networking, integrated
storage, extensive software portfolio,
management tools, and proven

||
expertise " - .
p " Chassis Rear Panel Components - 4 x 1U nodes
Item  Description Item  Description
1 1U Node #4 4 1U Node #1
2 4 internal power passthrough jumper cords (rear end) S 1U Node #3
3 1U Node #2

D<A LTechnologies
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Technical Specification comparison 2U/4-node:
PowerEdge C6620 versus HPE Cray XD2000 with XD220v node

Features PowerEdge C6620 Cray XD2000/XD220v Comments
Chassis 2U with 4 x 2S Nodes 2U — v2240 (240v power supply) or v2277 (277v
power supply)

4 x XD220v nodes (also supports 4 x XD225v —
EPYC Gen4 or 2 x XD295x EPYC Gen4)

Cooling Air or liquid Air within nodes or Direct Liquid Cooling (DLC)
option: CPU only or CPU plus memory cooling
Power HPE Cray v2240 supports 240 VAC, 2400W

power supplies

HPE Cray v2277 supports specifc customer
request in North America region-277 VAC,
1600W power supplies

CPU Up to two 4t Generation Intel Xeon
Scalable; up to 56 cores, 350W

Memory DDR5: Up to 16 x DDR5 RDIMM (8TB)
DIMM Speed 4800 MT/s

Disk Up to 16 x 2.5-inch SAS/SATA/NVMe or

Drives/Storage  Upto 8 x E3.s NVMe SSDs
BOSS-N1

USB 1 x USB 3.0 (per sled)

Storage PERC H965i, PERC H755,

Controller HBA355, HBA355i, SW RAID with S160

D<A LTechnologies
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Technical Specification comparison 2U/4-node:
PowerEdge C6620 versus HPE Cray XD2000 with XD220v node (continued)

Features

COMMs

PowerEdge C6620 Cray XD 2000/XD220v

2 X 1GbE
OCP x16 Mezz 3.0

Comments

PCle slots

2 x PCle Genb5 slots

GPUs

2 X 75W GPUs

Power Supplies

1800W, 2800W Titanium 4 x 2400W Common Redundant Power

2400W Platinum Supplies
1800W, 2400w, 2800W DC/240 V

3200W AC/277 V

3200W DC336 V

System
Management

Embedded: Cray BMC
+ iDRAC9

« iDRAC Direct

+ iDRAC RESTful with Redfish

* iDRAC Service Module

OpenManage Enterprise, Power Manager

plug-in, Update Manager plug-in,

SupportAssist plug-in, plus integrations

OS Support

Canonical Ubuntu e Windows Server with
Hyper-V e Red Hat Enterprise Linux e
SUSE Linux Enterprise Server

e VMware ESXi

Internal Use - Confidential
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Alletra 4120

Optimal balance of economic capacity and performance

What HPE says:

The HPE Alletra 4120 data storage server is
specifically designed to run the broadest
range of data storage-centric work loads to
power your data-driven initiatives to
success. From deep archives and data
protection to active analytics data lakes, file

and object Software-Defined Storage, and « 2 x Xeon Scalable Gen4 up to
so much more, it delivers the capabilities 48 cores, 350W TDP

you need at ideal economics with trusted « 24 x DDR5 RDIMMSs
security and a cloud operating experience . 8xPCle 5.0 x16

e 2XOCP 3.0 slots

D<A LTechnologies
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PowerEdge R760xd2 versus Alletra 4210
Differentiation and challenges summary

m.ﬁo.

No photo available at

press time amy Ay eea ,
« PowerEdge R760xd2 Differentiation  Alletra 4210 Challenges
* NVIDIA GPU support: 2 x SW or 1 x DW; HPE * HPE supports higher core count and
can only support 1 x SW FH/HL wattage processors
» Standard LOM 2 x 1GbE ports; only OCP for HPE » HPE supports up to 24 DIMMs versus
- HPE storage controllers* on 3.5-inch option: 1 or 2 16 for Dell
controllers (depending on configuration); 2.5-inch » HPE offers a 2.5-inch configuration

option: min of 2 controllers;
PowerEdge 760xd2 doesn’t mandate 2 x storage
controllers for any config

» HPE doesn’t offer any FHFL slots; Dell offers 2x
FHFL slots in certain configs.

*See Notes D<&ALTechnologies
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Technical Specification comparison 2U storage dense

PowerEdge R760xd2 versus HPE Alletra 4210

PowerEdge R760xd?2 Alletra 4210 Comments
Chassis 88.9x 434 x 837mm 87.5x 448.0 x 805.50 mm
Dimensions 3.5x17.1x32in 3.44x 17.63x31.71in
HxWxD
CPU Up to two 4th Generation Intel Xeon Up to two 4th Generation Intel Xeon Scalable; up HPE offers higher cores/wattage
Scalable; up to 32 cores, 185W to 48 cores, 350W
Memory 16 x DDR5 DIMMs 24 x DDR5 RDIMMs HPE offers 50% more DIMMs
Disk Front: Up to 28 x 3.5-inch SAS/SATA (24 front, 4 rear) HPE has a 2.5-inch chassis
Drives/Storage Up to 24 x 3.5-inch SAS/SATA Up to 54 x 2.5-inch SAS/SATA
Rear: Up to 48 x 2.5-inch SAS/SATA plus 6 x 2.5-inch

Up to 4 x 3.5-inch Universal or
Upto 2 x U.2 NVMe or 4 x E.3S NVMe
BOSS N1 (2 x M.2)

NVMe
NS204i-u Gen11 NVMe Hot Plug Boot

USB Front: 2 x USB 2.0, 1 managed (micro Front: 1 x USB 3.0
USB) Rear: 2 x USB 3.0
Rear: 1 x Gen2 + 1 x Gen3 USB Internal: 1 x USB
Internal: Optional 1 x USB
Storage PERC11 (H755) or PERC 12 (H965), Smart Array:
Controllers HBA355i, H465e, H965e , HBA355e or Alletra 41X0 SR 32-port PCle
HBA 355 Alletra 41X0 MR 16-port PCle
(Also for field upgrade: HPE MR416i-p Genl1,
HPE SR932i-p Genll
COMMs 2Xx1GbELOM+ 1x OCP 3.0 2 x OCP 3.0 slots Dell offers LOM standard
Cooling Air Air

Internal Use - Confidential

45 of Y Copyright © Dell Inc. All Rights Reserved.

AL TTUT T TUIT

ogies



Technical Specification comparison 2U storage dense
PowerEdge R760xd2 versus HPE Alletra 4210

Features PowerEdge R760xd?2 Alletra 4210 Comments
PCle slots Up to 4 x PCle Slots Gen4 (mix of LP, HL, Up to 8 x PCle Gen5 x16 FH/HL
FL)
GPUs Support for NVIDIA GPUs: 1 x GPU FH/HL up to 75W Dell can support GPUs — 2 x SW or 1 x DW
Upto 2 x16 FH 70W PCle 4.0 — HPE can only 1x SW — none full length
Up to 1 x16 DWFL 180W GPU PCle 4.0
Power Supplies 800W,1400wW, 1800W 800W, 1600W Platinum
1100W -48VDC 1000W Titanium
1600W -48VDC
System Embedded: Embedded:
Management * iDRAC9 Enterprise/Data Center + iLO6
* iLO6 Advanced
OpenManage Software: + iLO6 RESTful API with Redfish
OME, integrations (including vCenter, Console:

Windows and MS System Center), and plug- + OneView
ins (Power, Updates, Service), OpenManage * OneView Advanced
Mobile GreenlLake for Compute Ops Management

OS Support Windows Server ¢« Red Hat Enterprise Linux
» SUSE Linux Enterprise Server « VMware
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Cray XD6500

What HPE says:

2 X

D<A LTechnologies
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PowerEdge XE9680 versus Cray XD6500
Differentiation and challenges summary

» PowerEdge XE9680 Differentiation » Cray XD6500 Challenges
* Dell * HPE supports

*See Notes D<&ALTechnologies
48 of Y Copyright © Dell Inc. All Rights Reserved.
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Technical Specification comparison — high-end GPU systems
PowerEdge XE9680 versus HPE Cray XD6500

Drives/Storage

* 16 x E3.S EDSFF direct from PSB (x4
Genb) (post-RTS)

*  8xU.2 NVME direct from PSB

BOSS —N1-2x M.2 NVMe

PowerEdge XE9680 Cray XD6500 Comments
Chassis
Dimensions
HxWxD
CPU Up to two 4th Generation Intel Xeon
Scalable; up to 56 cores, 350W
Memory DDRS5: Up to 32 x DDR5 RDIMM (8TB)
DIMM Speed: 4400/4800 MT/s (2
DPC/1DPC)
Disk Front bays:

uUSsB

Storage
Controllers

COMMs

2 x 1GbE LOM

Cooling

Internal Use - Confidential
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Technical Specification comparison — high-end GPU systems
PowerEdge XE9680 versus HPE Cray XD6500

Features PowerEdge XE9680 Cray XD6500 Comments

PCle slots

GPUs

Power Supplies

System
Management

OS Support

D<A LTechnologies
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Specification Comparison 2S blade:
PowerEdge MX760c versus HPE Synergy 480 Genll

Feature PowerEdge MX760c Synergy 480 Genll Comment
Chassis MX7000 Synergy 12000 Frame Synergy Frame is 10U with up to 12 x 2-socket
nodes versus 7U with up to 8 x 2-socket nodes
for Dell
CPU Up to two 4th Generation Intel Xeon Scalable;  Up to two 4th Generation Intel Xeon Scalable; up
to 56 cores, 350W
Memory 32 x DDRS5 up to 4800 MT/s
Storage Up to 4 x 2.5-inch SAS/SATA/NVMe
2 x M.2 Boot
Storage x 2 Universal Backplane
Backplane x 4 Universal Backplane
x 4 Direct Connect (to proc 1) NVMe
No backplane
Storage NS204i-d Boot controller
Controller Intel VROC (with Direct Connect only)
SR416ie-m Tri-mode
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Specification Comparison 2S :
PowerEdge MX760c versus HPE Blade 480 Genll (continued)

Feature PowerEdge MX760c Synergy 480 Gen11 Comment
10 slots 3 x PCle 5.0 x16 Mezzanine connectors
GPU Support NA to date
System Management Synergy Composer

iLO6
UEFI
Power Supplies 2650W Titanium
(in chassis — shared by blades) 2900-3400W Platinum
2650W 277VAC
2650W HVDC
2650W -48VDC
Form Factor 7U Chassis, single-width compute sled 10U chassis — single-width compute sled
Operating temperature range 10°C to 35°C
Operating System Support MS Windows Server
MS Hyper-V Server
RHEL
SLES
VMware ESXi
VMware vSphere
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What to tell customers



Top 5 Reasons our Customers Choose Dell Servers

Need custom?
#1 OEM solutions provider with 20+ years experience,

1 500+ partners, 40+ verticals, 70+ countries

Need security?
Encrypt & secure distributed server assets both on prem and

2 in the cloud, protect against cyber threats & drift protection
with single pane asset management (VMWare & 3 party)

Need automation?
3 Best systems management tools to seamlessly patch software, upgrade bios,
optimize power & thermals, predict system breakdowns & avoid costly downtime
4 :

4 Need actual shipments?

Most resilient world-class supply chain.
Our market share proves it.

5 Need services and financing?

Dell ProSupport-proactive & predictive services and
Dell Financial Services facilitates technology acquisition (via OpEx or CapEXx)

D&A L Technologies



Dell offers a broader Sapphire Rapids portfolio (to
date) to better support customer requirements

Customer requirements Dell PowerEdge HPE ProLiant Genll/ Synergy

Gen 11, Cray, Alletra

Top performance accelerator platforms and dense * XE8640 * R760xa + Cray XD6500
platforms for AI/HPC workloads * XE9640 * C6620 * Cray XD2000
+ XE9680 * ProLiant DL380a Gen11l
Top performance in variety of platforms (2S: 1U, 2U, + R660 * R860 * ProLiantDL360 -+ ProLiant
blades; 4S: 2U, 4U) for enterprise workloads ° R760 * R960 * ProLiant DL380 DL560
* MX760c * Synergy 480
Mid-range platforms for customers who don’t need * R660xs
(and don’t want to pay) for high-end systems * R760xs
Tower platform for customers who want a robust *+ T560 * ProLiant ML350
system in an office environment
Targeted systems for CSPs « HS5610
+ HS5620
Targeted systems for Telco and Edge + XR5610 * ProLiant DL320 (competes with
+ XR7610 R660xd populated with 1 x
+  XR8000 processor)
Targeted system for Dense Storage + R760xd2 « Alletra4110 + Alletra4210

D<A LTechnologies
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Server design to improve airflow to support higher
wattage components

Next Generation * Removing obstructions in the airflow
PowerEdge
pathway

E e + Forming airflow channels to target heat

generating components

 Balancing airflow within the server by
arranging the system layout in a
symmetrical fashion

HPE still has the power supplies next to each other

D<A LTechnologies

Internal Use - Confidential 58 of Y  Copyright © Dell Inc. All Rights Reserved.



As a service (aaS) with Dell APEX

- HPE has been pushing customers See Klue for competitive content on GreenLake (sample
to GreenLake for years — but at the ~ below): htips://app.klue.com/search/greenlake

expense of its offerings through a
CapEx model... and as a result, HPE GreenLake Offering Summary

I I I ar ket S h are “The HPE GreenLake platform brings the cloud experience to your apps and data, they reside, by providing a robust as-a-service portfolio that

drives flexibility and speed to market. It helps you rapidly deploy a broad portfolio of cloud services such as machine learning operations (ML Ops),

OFFERING
SUMMARY

; . s, storage, virtual i (VMs), data p: ion, and more—with no up-front cost.”
 Dell’'s aaS offerings through APEX
HPE's portfolio of on-premises, ITaas solutions « Achieve a cloud-iike experience on-premises

H GreenLake cansists of two primary offers: + Targst customer:
I’ I I a n O ave e e n I rS 0 I I l ar e —_ - GreenLake Cloud Services + Wanis to preserve cash flow and pay only for capacity used
+ GreenLaks Flex Capacity + Has a "cloud-first” strategy, but has concerns about risk/controlisecurity of public cloud

+ Needs to keep certain workloads/applications on-premises

All GreenLake solutions are managed via the customer-facing GreenLake * Looking to change to OPEX treatment for T procurement
ut e a_s aS a ro a Central manegement portal « HPE GL supports 5 major indusries (Finansial, Healthcare, Mfg., Public Sector and Telco)

GreenLake Cloud Services are the highlighted offers of HPE GreenLake. GL + Despite the "cloud services” name, all offers are on-premises solutions housed in the customer
Cloud Services are made up pre-bundled HPE and 3rd party ISV solutions. data center or a colocation facility

vision and ability to execute that o e e e A s e o e s g, e k!

. It variss by affer.
+ Containers, AUML/Analytics, Biz Applications, Edgs, Containers, Virtual senvices. [t variss by aflsr
Machines, Hybrid/Private Cloud, Big Data, SAP HANA, Database, HPC, - PointMext Services and Aruba are part of every HPE GL deal 1o upsell and cross-sel services.

H P ' ' l I ' I VDI, HCI, Managed Cloud Services, Migration, Data . B
E S O etl eS I aC kS Profection, Networking, Storage, Compute, Security/Risk/Compliance “ It's not a very intuitive process to know which category or configuration the customer should

choose. It requires hands-on assistance from an HPE salss rep or partner to wade through all the

- ) + Total of 70 different pre-bundled or custom configuration options and available options.
(C|ICk here for a brochure on Dell’s o e
——— GreenLake Flex Capacity is a "build your own” -aa$ offering, with a committed ~ + 100% OPEX (no customer asset ownership)

term and capacity amount « Customer curales their own custom solution in & pay per use model

ViSiOn With AP EX) | | . _ - ‘ - AclusecomrisontAPF\exOn Demand

COMPETITIVE INTELLIGENCE | Battlecard
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https://www.dell.com/en-us/dt/apex/index.htm?gacd=9650523-1033-5761040-266691960-0&dgc=st&gclid=Cj0KCQiAlKmeBhCkARIsAHy7WVuvxqWMKClrk5ftZ9OMxrIKq_uPbv1M2QEda_6y__g0jNLH3P-DuOgaAlvbEALw_wcB&gclsrc=aw.ds&nclid=xecS93i7n7v9-Xi6JxYyEreQH_PpkNGGWWEX_Qa4sF26eT34UCPvl7KvBzAbcXyq#tab0=0&pdf-overlay=//www.delltechnologies.com/asset/en-us/solutions/apex/briefs-summaries/apex-brochure.pdf
https://app.klue.com/search/greenlake

Dell Is an

Innovator

2022 from
Rank Organization Patents 2021
1 SAMSUNG ELECTRONICS CO., LTD. = 0%
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Sustainability



Electronic Product Environmental | From the US Environmental Protection Agency
Assessment Tool (EPEAT) (EPA):

EPEAT is a global ecolabel for the IT sector.

EPEAT helps purchasers, manufacturers, resellers, and
others buy and sell environmentally preferable electronic
products.

EPEAT-registered products must meet environmental
performance criteria: materials selection, supply chain
92 : , ' greenhouse gas emissions reduction, design for
total circularity and product longevity, energy conservation,
criteria o | end-of-life management and corporate performance.

GLOBAL EPEAT is owned and
e ELECTRONICS managed by the GEC —
COUNCIL developed via a grant
Sustainability for a Connected Future from the EPA
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https://www.epa.gov/greenerproducts/electronic-product-environmental-assessment-tool-epeat#:~:text=The%20Electronic%20Product%20Environmental%20Assessment,sell%20environmentally%20preferable%20electronic%20products.

PowerEdge is the EPEAT Ecolabel
leader for server sustainability

X
The EPEAT Program recognizes three tiers of sustainability performance: z’b‘
1. EPEAT Bronze QQ
2. EPEAT Silver ™
3. EPEAT Gold
The Bronze Tier is based on Required Criteria
Optional Criteria are designed to offer flexibility and allow Participating ¢«
Manufacturers to select different Criteria to achieve the EPEAT Silver and -
EPEAT Gold tiers.
"2
« EPEAT Bronze products meet all Required Criteria :
» EPEAT Silver products meet all Required Criteria and a minimum of 50% of é,}
the available points for Optional Criteria
« EPEAT Gold products meet all Required Criteria and a minimum of 75% of

the available points for Optional Criteria
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PowerEdge Is the EPEAT Ecolabel leader for server
sustainabllity

60

No other vendor has
,5\. 50 systems meeting the
< criteria for silver

P
SILVER
40
37 39
30
EPEAT is owned and 20 Supermi’cro
managed by GEC — dqe§nt
developed via an EPA grant participate
10
GLOBAL
e ELECTRONICS
COUNCIL 0
Sustainability for a Connected Future Dell HPE Lenovo Su permiCI’O
® Bronze m Silver
Retrieved from EPEAT Registry 3/15/23 D@LLT@ChﬂO[Ogi@S
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PowerEdge
IS the
Energy Star
leader for
servers

s

ENERGY STAR

Energy Star
Enterprise Server Certifications

60
50
50
40
30

20

10

Dell Lenovo HPE Cisco Supermicro

0

Information accurate as of March 24, 2023, from https://www.energystar.gov/
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OME Power Manger 3.0 Sustainability Customer Benefits

» Create reports for facilities or

+ Carbon emissions usage calculator and capacity planning government entities to show

. CO2 emission reductions
— Use OME Power Manager to map actual CO2 emissions for PE

Use reports to lower emissions

servers: . ;
to meet “green data center
= Individual servers or groups of servers standards
= Measure one hour back to 365 days back (depending on how long Power NOTE: CO2 emissions information
Manager has been installed and collecting data) coupled with data center’s Power
.. Usage Effectiveness (PUE) metric
— CO2 emissions reports can: identifies emissions caused by a data
- Use the default CO2 emissions value as published by U.S. Dept of Energy etz el (e, Ui
etc.) in comparison to PowerEdge
= Use a customer’s location specific value (if the customer does not know devices
this value, they can easily search on country and city for specific CO2 . Create reports for under utilized
emissions average using their favorite browser search engine — this data is servers (zombies, comatose
widely published) ghost):
= Be used to show actual CO2 emissions as related to usage in order to « Quickly identify PE servers
reduce power in off hours, reduce power all the time, and reduce the that are not being utilized yet

carbon emissions related to the excess power consumption using power and emitting
(6{0)

Repurpose, replace, remove
d;ﬁge the servers to reduce the CO2
CINIESOS

= Run reports at a point in time (i.e., daily, weekly, monthly) to compare
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