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EXECUTIVE SUMMARY
Challenges of explosive growth of data and age of zettabytes are common in the IT industry. IDC made a specific prediction that by 2024,
just data created from artificial intelligence (AI), the Internet of Things (IoT), and smart devices will exceed 110 zettabytes. 1
At the same time, organizations are trying to simplify their IT infrastructures to reduce cost, complexity, and the need for specialized
expertise. A conflict arises when the applications required to harvest this explosion of data can be the most demanding in terms of
performance and management. Companies—even the largest and most capable enterprises—are recognizing the value of leveraging
easy-to-use, yet affordable, hyperconverged infrastructure (HCI) to alleviate some of the strain of delivering these demanding, data-centric
workloads.
Microsoft Azure Stack HCI provides a software-defined, integrated, compute, and storage alternative to traditional architecture. This new
platform, validated and supported by both Microsoft and hardware partners, makes implementing and managing IT Infrastructure a simple
and quick task.
HPE Apollo 4200 Gen10 server is a purpose-built storage server, optimized for Big Data analytics, Software-defined storage, backup and
archive, and other data-storage-intensive workloads. The HPE Apollo 4200 Gen10 server is based on the industry standard x86
architecture, and supports cutting edge technologies like PCI-E, non-volatile memory express (NVMe), and 100 Gb Ethernet while meeting
security standards like the Federal Information Processing Standard (FIPS) Publication 140-2 Level 1.

SOLUTION OVERVIEW
Microsoft Azure Stack HCI on HPE Apollo 4200 Gen10 server is a newly combined solution which addresses the growing needs of the Big
Data HCI customer; those who are looking for an easy-to-deploy and affordable IT infrastructure with the right balance of capacity, density,
performance, and security.
Microsoft Windows Admin Center (WAC) is the next generation of the Windows Server management tools. It is a single pane of glass that
consolidates all aspects of local and remote server management including configuring and troubleshooting servers, managing Windows
Server workloads, and creating and managing virtual machines (VMs), Storage Spaces Direct volumes, and Software-defined networking.
The HPE Apollo 4200 Gen10 server hardware platform can be monitored and managed within WAC leveraging extensions provided by
Hewlett Packard Enterprise.

SOLUTION COMPONENTS
Azure Stack HCI—A Windows software-defined hyperconverged solution
Azure Stack HCI is a hyperconverged Windows Server 2019 cluster that uses validated hardware to run virtualized workloads on-premises.
You can also optionally connect to Azure services for cloud-based backup, site recovery, and more. The Azure Stack HCI solution uses
Microsoft-validated hardware to ensure optimal performance and reliability, and includes support for technologies such as NVMe drives,
persistent memory, and remote direct memory access (RDMA) networking.
As shown in FIGURE 1, the Azure Stack HCI solution combines several products:
• Hardware from an OEM partner
• Windows Server 2019 Datacenter Edition
• Windows Admin Center
• Azure services (optional)

1
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FIGURE 1. Components for the Azure Stack HCI solution

Hardware
HPE Apollo 4200 Gen10 server
HPE Apollo 4200 Gen10 server offers an architecture optimized for Big Data analytics, Software-defined storage, backup, and archive, and
other data storage-intensive workloads. Its unique, easily serviceable 2U design saves data center space with up to 28 large form factor
(LFF) or 54 small form factor (SFF) hot-plug drives. It delivers accelerated performance with a superior bandwidth and balanced
architecture, Intel® Xeon® processors, and NVMe connected solid-state drives (SSDs). The focus on security extends from FIPS Publication
140-2 Level 1 validated storage controllers down to the system silicon level, taking full advantage of Hewlett Packard Enterprise innovations
in firmware protection, malware detection, and recovery.
FIGURE 2 and FIGURE 3 provide a fully populated view of the HPE Apollo 4200 Gen10 server as well as a view inside the chassis
respectively. Compute is provided by an HPE Apollo 4200 Gen10 server managed by the same familiar HPE Integrated Lights Out (iLO 5)
and firmware update processes as all other HPE ProLiant servers. Each Cascade Lake family processor has eight memory slots and six
memory channels. The HPE Apollo 4200 Gen10 server adds a third, faster Ultra Path Interconnect (UPI) for memory transfer between
processors when necessary. This is a 60% improvement in bandwidth.
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FIGURE 2. Fully populated HPE Apollo 4200 Gen10 server with LFF drives

FIGURE 3. Inside view of the HPE Apollo 4200 Gen10 server chassis

The chassis is configurable with four different rear drive cages, as shown in FIGURE 4:
• Configuration 1 is a default blank cage with five low-profile PCIe slots.
• Configuration 2 allows for four additional LFF drive cages.
• Configuration 3 offers four SFF drives and two additional half-height, half-length PCIe slots.
• Configuration 4 can be used for two different solution configurations. The first solution provides six SFF NVMe drive slots. In this
configuration, the HPE Apollo 4200 Gen10 server can use 2-6 NVMe devices as Azure Stack HCI cache drives while all 24 LFF hard disk
drive (HDD) devices or 48 SFF HDD devices are being used as capacity drives. This is the recommended configuration in Azure Stack HCI
scenarios, and also the focus of this paper.
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• The second solution based on Configuration 4, provides six SFF HDD drive slots, and looks similar to the first solution using Configuration
4. The HPE Apollo 4200 Gen10 server using Configuration 4 can use 2-6 SFF HDD devices as Azure Stack HCI cache drives. This
configuration could be leveraged in some Azure Stack HCI use cases, for example an all-flash single-tier configuration with 54 x SFF SSDs.

NOTE

Configuration 1 through 3 are not typical configurations in Azure Stack HCI scenarios.

FIGURE 4. Four different rear drive cages in the HPE Apollo 4200 Gen10 server
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HPE Apollo 4200 Gen10 server is a 2U ultra-dense and rack-scale system. It is an excellent choice for Azure Stack HCI solutions targeting
Big Data HCI use cases. Within a 2U form factor, the HPE Apollo 4200 Gen10 server can hold raw data capacity of 336 TB, composed by up
to 24x14 TB LFF HDDs hot-accessible from the front of the rack and an expansion cage in the rear providing up to six SFF NVMe devices
as cache drives. The total potential capacity is 392 TB when including external NVMe drives. This technical white paper outlines this
capacity-oriented HCI configuration with the HPE Apollo 4200 Gen10 server.
Though the focus and the content of this technical white paper uses an Azure Stack HCI environment built on the HPE Apollo 4200 Gen10
server with LFF HDD as capacity drives and SFF NVMe devices as cache drives, the HPE Apollo 4200 Gen10 server is a flexible platform for
a number of solutions utilizing a variety of certified configurations published on both the Microsoft Azure Stack HCI Catalog website and the
HPE Workload Optimized solutions for the HPE Apollo 4200 Gen10 website.
TABLE 1 shows the Azure Stack HCI certified components used in the HPE Apollo 4200 Gen10 server.
TABLE 1. HPE Apollo 4200 Gen10 2U with Azure Stack HCI components used
HPE Apollo 4200 Gen10 2U

Hybrid All SAS

Hybrid NVMe SAS HDD

Hybrid 3 Tier NVME SAS
SDD + HDD

All-flash SAS SDD

Mini processor frequency

21 Ghz

21 Ghz

21 GHz

21 GHz

Supported memory
configurations

64 GB to 15 TB

64 GB to 15 TB

64 GB to 15 TB

64 GB to 15 TB

Cache drive quantity, size,
and bus

2 or more, 800 GB or
larger, SAS

2 or more, 16 TB or
larger, NVMe

2 or more, 16 TB or
larger, NVMe

Capacity drive quantity,
size, and bus

4 or more, 600 GB or
larger, SAS

4 or more, 600 GB or
larger, SAS

2 or more, 800 GB or
larger, SAS SSD
4 or more, 600 GB or
larger, SAS HDD

4 or more, 800 GB or
larger, SAS SSD

Internet Wide Area RDMA Protocol
(iWARP) + RDMA over Converged
Ethernet (RoCE) NIC adapters

10 Gb 521T 2-port
10/25 Gb 621 SPF28
2-port

10 Gb 521T 2-port
10/25 Gb 621 SPF28
2-port

10 Gb 521T 2-port
10/25 Gb 621 SPF28
2-port

10 Gb 521T 2-port
10/25 Gb 621 SPF28
2-port

RoCE NIC adapters

10/25 Gb 640 SFP28
2-port
40/100 Gb 840 QSFP28
1 and 2 port

10/25 Gb 640 SFP28
2-port
40/100 Gb 840 QSFP28
1 and 2 port

10/25 Gb 640 SFP28
2-port
40/100 Gb 840 QSFP28
1 and 2 port

10/25 Gb 640 SFP28
2-port
40/100 Gb 840 QSFP28
1 and 2 port

Smart array adapters

P816i-a
E208i-a/E208i-p/E208e-p
P408i-a/P408i-p/E408e-p

P816i-a
E208i-a/E208i-p/E208e-p
P408i-a/P408i-p/E408e-p

P816i-a
E208i-a/E208i-p/E208e-p
P408i-a/P408i-p/E408e-p

P816i-a
E208i-a/E208i-p/E208e-p
P408i-a/P408i-p/E408e-p

Boot device configuration

Mirrored M2 or SFF
SSD/HDD

Mirrored M2 or SFF
SSD/HDD

Mirrored M2 or SFF
SSD/HDD

Mirrored M2 or SFF
SSD/HDD

SOLUTION MANAGEMENT AND MONITORING
Microsoft WAC can be used to manage and monitor Azure Stack HCI on the HPE Apollo 4200 Gen10 server. For more information on the
Microsoft Windows Admin Center, see the Microsoft Windows Admin Center web page.
There are two extensions from Hewlett Packard Enterprise available for WAC:
1. HPE Server WAC Extension
2. HPE Azure Stack HCI WAC Extension
For the environment of a Windows Server 2019 deployed on an HPE Apollo 4200 Gen10 environment, only the HPE Server WAC Extension
is applicable. While in an Azure Stack HCI deployment on HPE Apollo 4200 Gen10, both extensions should be installed.
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HPE Server WAC Extension
From the Server Manager landing page, as displayed in FIGURE 5, a new button will appear named HPE ProLiant Server at the bottom left
navigation panel in the Extensions section after installation of the HPE Server WAC Extension. The same details can be seen when logging
into the HPE ProLiant Server iLO GUI.

FIGURE 5. Windows Admin Manager "Server Manager" landing page

FIGURE 6 shows the Overview tab of the HPE ProLiant Server Extension for Windows Admin Center (PREVIEW version) page.

FIGURE 6. HPE ProLiant Server Extension for Windows Admin Center "Overview" tab
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NOTE

Microsoft Azure Stack HCI does not support any Fibre Channel (FC) host bus adapter (HBA) cards. The FC HBA cards shown in FIGURE 6
are part of an internal test system.
While in the Inventory tab, a complete list of all Hardware, Software, and Firmware details are presented in FIGURE 7. For infrastructure
administrators focusing on configuration management, and engineers focusing on troubleshooting, this area of the HPE ProLiant Server
Extension for Windows Admin Center is a great starting point.

FIGURE 7. HPE ProLiant Server Extension for Windows Admin Center "Inventory" tab

Lastly, in the Settings tab (see FIGURE 8), there are 200+ options in BIOS that can be monitored. This is a valuable asset for system tuning
and troubleshooting purposes.
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FIGURE 8. HPE ProLiant Server Extension for Windows Admin Center "Settings" tab

HPE Azure Stack HCI WAC Extension
From the Cluster Manager page, you can login to one of the Azure Stack HCI clusters to monitor and manage the clusters. FIGURE 9
displays the Dashboard of the hyperconverged cluster from WAC, providing an overview of the cluster resources.

FIGURE 9. Windows Admin Center "Dashboard" page
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By clicking Drives in the Storage section of the left navigation panel, as shown in FIGURE 10, a detailed view (models, capacity, and type) of
all the storage devices is depicted in this storage pool.

FIGURE 10. Windows Admin Center "Drives" page

In addition to the previous information provided by standard WAC for all Azure Stack HCI clusters, there is a new button—HPE Azure Stack
HCI—at the bottom left navigation panel under the Extensions section (see FIGURE 11) after installation of the HPE Azure Stack HCI
Extension for Windows Admin Center where further details can be obtained of the hardware platforms.
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FIGURE 11. "HPE Azure Stack HCI Extension for Windows Admin Center" page

Within the Inventory tab, as presented in FIGURE 12, all firmware and software versions related to HPE Azure Stack HCI will be displayed
conveniently for quick comparison between each server, which is a best practice, as well as comparing each server with the supported
versions published on the Hewlett Packard Enterprise and Microsoft Azure Stack HCI websites.

FIGURE 12. HPE Azure Stack HCI firmware and software versions shown
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In the Storage Manager tab, the configuration and layout of the storage devices is displayed, as demonstrated in FIGURE 13. Data center
operators can easily locate each drive by using the Disk LED button.

FIGURE 13. "Storage Manager" tab with storage devices exhibited

CONFIGURATION BEST PRACTICES
The following are recommended best practices for this Microsoft Azure Stack HCI on HPE Apollo 4200 Gen10 server solution. The
highlighted areas for the best practices are:
• Windows OS boot drive
• Storage controller configurations
• Networking
• Azure Stack HCI usable capacity sizing
• Azure Stack HCI cache sizing
Windows OS boot drive
Though it is possible to use LFF or SFF HDD and SSD as a Windows boot drive, it is recommended to use internal dual M.2 kit plus two M.2
2280 SSD (240 GB, 480 GB, or 960 GB) connected to an HPE Smart Array S100i SR RAID controller and mirrored as a boot drive due to
overall consideration of performance, capacity, density, and manageability brought by isolation between data drives and OS drives.
During the installation of Windows Server 2019, an additional driver is required if booting from the embedded HPE Smart Array S100i SR
Gen10 Software RAID. The driver, SMARTDQA.sys, can be found in the Service Pack for HPE ProLiant 2019.09.0 inside package
“cp036435.exe”. Extract the component to a folder or USB drive, and use the HPE iLO (integrated Lights Out) Remote Console to provide it
during Windows setup.
It is worth noting that with this configuration, there will be no drive slot being occupied by boot drives, but a PCI-E slot will be allocated for
an HPE Universal SATA HHHL M.2 Kit. It is recommended to install this HPE Universal SATA HHHL M.2 Kit in PCI-E slot 5. However,
installation in other slots are also supported.
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Storage controller configurations
There are a range of Smart Array adapters in the HPE Apollo 4200 Gen10 server certified for Azure Stack HCI, including P816i-a,
P408i-a/P408i-p, E408e-p, and E208i-a/E208i-p/E208e-p.
In HPE Apollo 4200 Gen10 storage controllers, HBA mode is enabled by default, which means all SSDs and HDDs connected to the RAID
controller will by default be exposed to the host “as is.” This is the preferred mode for Azure Stack HCI.

NOTE
NVMe devices are connected through a PCIe-based pass-through board, so they are not connected to RAID controllers.
The cache drives in Azure Stack HCI are one of the key contributors to the solution performance, particularly in a hybrid deployment, as
discussed in this paper. See the Microsoft document Understanding the cache in Storage Spaces Direct which further explains the cache
behavior.
In the hybrid deployment with a HDD, all capacity drive read and write I/Os are going to pass-through cache drives. This means if there is
100 MB/s read from the capacity drive, there will be 100 MB/s write into the cache drives from the capacity drives, plus 100 MB/s read from
the cache drive to the system memory.
The best practice is to use the fastest, yet reliable enough, device possible as cache layer in an Azure Stack HCI hybrid deployment with the
HDD. Microsoft recommends all cache drives should have endurance of at least three drive writes per day (DWPD) or at least four TBs
written per day. See the Microsoft document Storage Spaces Direct hardware requirements for more information.
In the HPE Apollo 4200 Gen10 server case, all NVMe drives labelled Mixed USE satisfy the previous requirement, and can be used as cache
drives.
Networking
Based on the current market trend of 25 Gb or faster, NIC is recommended for new deployments if available. Hewlett Packard Enterprise
offers a range of 10/25 Gb Ethernet NICs. The HPE Apollo 4200 Gen10 supports up to 100 Gb Ethernet, which has been certified for the
Azure Stack HCI solution.
Multiple NICs are highly recommended for both redundancy, higher throughput, and lower congestion or latency.
For a two-node cluster, a switchless direct Ethernet connection between two nodes is supported, and can save the cost significantly.
Remote direct memory access (RDMA) capability is key to Azure Stack HCI implementation, either over RDMA over Converged Ethernet
(RoCE) v2 or Internet Wide Area RDMA Protocol (iWARP). See the GitHub document Windows Server 2016 and 2019 RDMA Deployment
Guide for more information.
Azure Stack HCI usable capacity sizing
The Microsoft Tech Community website provides a sizing guide (see Deep Dive: The Storage Pool in Storage Spaces Direct) for Azure Stack
HCI usable capacity.
Azure Stack HCI cache sizing
Unfortunately, there is no simple way to size the cache drive capacity prior to a new deployment, because it is so related to application
behaviors and I/O patterns.
However, for an existing Azure Stack HCI deployment, it is possible and important to monitor the Cache Miss Reads/sec using Windows
Performance Monitor for tuning and upgrade purposes. See the “Sizing the cache” section from the Microsoft document Understanding the
cache in Storage Spaces Direct for further details.
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SUMMARY
The Azure Stack HCI on HPE Apollo solution, available today, is more than just hardware. It is the largest capacity 2U Azure Stack HCI
validated solution available, and has been officially qualified for all-flash, hybrid serial-attached SCSI (SAS) SSD, and NVMe, providing a wide
range of options for affordable and high-performance data storage.
The Azure Stack HCI on HPE Apollo solution is the choice for analytics and data-centric Windows workloads. Get easy to manage
infrastructure with built-in security, iLO management capabilities, and a native Microsoft Windows administration tool. Whitepapers on WAC
extensions are on the way.
As an HPE storage solution, customers also enjoy high availability through built-in HPE InfoSight predictive analytics that delivers the
uptime benefits of AI to the data center.
This technical white paper describes solution testing performed in December 2019.

Technical white paper

RESOURCES AND ADDITIONAL LINKS
HPE Apollo 4200 Gen10 server QuickSpecs
hpe.com/v2/getdocument.aspx?docname=a00056091enw
Microsoft Azure Stack HCI Technical Overview
https://azure.microsoft.com/en-us/overview/
HPE Flash Media Kits QuickSpecs
hpe.com/v2/GetPDF.aspx/c04123175.pdf
Storage for Microsoft Applications and Infrastructure
hpe.com/us/en/storage/microsoft.html

LEARN MORE AT
hpe.com/storage/apollo

Check if the document is available
in the language of your choice.

Make the right purchase decision.
Contact our presales specialists.

Share now
Get updates
© Copyright 2020 Hewlett Packard Enterprise Development LP. The information contained herein is subject to change without
notice. The only warranties for Hewlett Packard Enterprise products and services are set forth in the express warranty
statements accompanying such products and services. Nothing herein should be construed as constituting an additional
warranty. Hewlett Packard Enterprise shall not be liable for technical or editorial errors or omissions contained herein.
Microsoft, Windows Server, and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries. Intel Xeon is a trademark of Intel Corporation in the U.S. and other countries. All third-party marks
are property of their respective owners.
a00095004ENW, February 2020

