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Executive summary 
 
There is a rapid expansion in the amount of data that organizations need to process. As 
more data is generated, it is becoming harder for IT organizations to quickly and efficiently 
scale the infrastructure to keep up with demand. It is for this reason that digital 
transformation strategies go hand-in-hand with infrastructure modernization initiatives.  

For many organizations, modernization means deploying an infrastructure foundation that 
can easily respond to business needs as their applications and databases evolve. While 
older versions of Microsoft SQL Server were not originally designed to support data on the 
scale of petabytes, exabytes, or greater, SQL Server 2019 provides this support. SQL 
Server 2019 creates a unified data management platform enabling organizations to 
harness more data from more sources. It is designed for scale-out compute for data 
processing and as a result benefits from an infrastructure capable of delivering flexibility, 
scalability, and performance that is required for workloads. Organizations must continue 
to modernize their infrastructure foundation to be able to take advantage of the newest 
features and functionality of their mission critical database. 

Hyperconverged infrastructures (HCI) simplify deployments by integrating storage, 
compute, and networking, and include software-defined storage to provide greater 
scalability and resource efficiency.  

Dell EMC PowerEdge vSAN Ready Nodes combine the flexibility and ease of HCI 
deployment in a validated, preconfigured environment. Companies can start small and 
grow resources as needed, demonstrating the advantages organizations can achieve by 
using Dell EMC PowerEdge vSAN Ready Nodes as the underlying infrastructure for SQL 
Server. 

 
VMware vSAN is enterprise-class storage virtualization software that, when combined 
with vSphere, enables organizations to manage compute and storage with a single 
platform—enabling HCI and hybrid cloud strategies. vSAN supports both all-flash storage 
configurations and hybrid configurations that incorporate solid-state drives (SSDs) and 
hard-disk drives (HDDs). It is an ideal solution for online transaction process (OLTP) and 
other workloads that are supported by SQL Server. The solution combines the ease and 
familiarity of the VMware product suite with the raw performance benefits of VMware 
vSAN HCI. You can automate storage operations with ease by using vSphere’s Storage 
Policy Based Management (SPBM). As part of the SDS control plane, SPBM enables 
vSphere administrators to manage capacity planning, differentiated service levels, and 
capacity headroom, to meet storage provisioning challenges. 

vSAN powers leading Dell EMC HCI solutions including Dell EMC vSAN Ready Nodes 
and Dell EMC VxRail.  

The solution that is documented in this white paper tested vSAN Ready Nodes running 
vSAN 7.0 demonstrating its ability to scale and deliver the performance that is required for 
SQL Server workloads. vSAN Ready Nodes provide customers with a validated 
framework for a risk-free deployment. They are preconfigured, tested, and certified to run 
VMware vSAN. Each vSAN Ready Node includes the appropriate amount of CPU, 
memory, network I/O controllers, NVMe, SSDs, and HDDs. This infrastructure combined 

Introduction 

Key benefits and 
features  

https://www.dell.com/en-us/work/shop/povw/virtual-san-ready-nodes
https://www.delltechnologies.com/en-us/converged-infrastructure/vxrail/index.htm
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with vSAN 7.0 features and performance form a foundation for deploying SQL Server 
2019 OLTP workloads.  

 
Dell Technologies and the authors of this document welcome your feedback on the 
solution and the solution documentation. Contact the Dell Technologies Solutions team by 
email or provide your comments by completing our documentation survey.  

Author: Vaani Kaur 

Contributors: Vamsee Kotha, Christina Perfetto, William Langford  

Note: For links to additional documentation for this solution, see the Dell Technologies Solutions 
Info Hub for SQL Server.   

We value your 
feedback 

mailto:EMC.Solution.Feedback@emc.com?subject=SQL%20Server%202019%20on%20Dell%20EMC%20PowerEdge%20R640%20vSAN%20Ready%20Nodes%20(H18295)
https://www.surveymonkey.com/r/SolutionsSurveyExt
https://infohub.delltechnologies.com/t/sql-server/
https://infohub.delltechnologies.com/t/sql-server/
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Solution components overview 
 
The R640 vSAN Ready Node server is the ideal dual-socket platform for dense scale-out 
data center computing and storage. The dense and flexible storage options provided by 
the R640 vSAN Ready Node server provide preconfigured building blocks that reduce 
deployment risks with certified configurations, improve storage efficiency by up to 50 
percent, and can help you build or scale your vSAN cluster faster1. With embedded 
diagnostics and SupportAssist, the R640 vSAN Ready Node delivers maximum uptime in 
a worry-free environment. The R640 vSAN Ready Nodes Identity Module software self-
identifies this unique server as a vSAN Ready Node that streamlines deployment, 
updates, and support. 

 
The Dell EMC PowerSwitch S5248F-ON is part of the S5200-ON family. It uses industry-
leading hardware. You can choose Dell EMC’s OS10 or third-party network operating 
systems and tools to incorporate multiple architectural features. These features optimize: 

• Virtual Link Trunking (VLT) for port aggregation 

• Data center network flexibility 

• Efficiency and availability 

• IO panel to PSU or PSU to IO panel airflow for hot/cold aisle environments  

• Delivery of nonblocking performance for workloads like databases that are sensitive 
to packet loss 

 
vSAN is an enterprise-class, storage virtualization software when combined with vSphere 
allows you to manage compute and storage with a single platform. With vSAN, you can 
reduce the cost and complexity of traditional storage and take the easiest path to 
hyperconverged infrastructure and hybrid cloud. vSAN provides many capabilities 
including: 

• Storage Policy Based Management (SPBM), which enables organizations to realize 
a unified control plane across all storage services, enabling IT administrators to 
improve productivity while managing SQL Server deployments  

• VMware vSphere Storage vMotion, which enables organizations to consolidate 
SQL Server databases without disruption to ease migrations and reduce licensing 
costs between clusters, data centers, or clouds. 

• An on-disk format that supports on-disk virtual file format 11.0, which provides 
highly scalable snapshot and clone management support per vSAN cluster. 

 
1 Dell EMC vSAN Ready Nodes - Reduce project risk and improve storage efficiency with a VMware  
vSAN building block that’s quick to scale 

Dell EMC R640 
vSAN Ready 
Nodes 

Dell EMC 
PowerSwitch 
S5248F-ON 
switch 

VMware vSAN 
7.0 

https://i.dell.com/sites/csdocuments/Product_Docs/en/dell-emc-vsan-ready-nodes-solution-overview.pdf
https://i.dell.com/sites/csdocuments/Product_Docs/en/dell-emc-vsan-ready-nodes-solution-overview.pdf
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VMware vSAN 7.0 is the latest version available at the time of testing. It integrates 
seamlessly with vSphere. The VMware ecosystem makes vSAN 7.0 the ideal storage 
platform for business-critical applications, disaster recovery sites, remote office and 
branch office (ROBO) implementations, test and development environments, 
management clusters, security zones, and virtual desktop infrastructure (VDI). vSAN 7.0 
introduces the following new features: 

• Integrated File Services—vSAN File Services enables users to provision file shares 
alongside block VMDKs, with the same operational model. File shares receive all 
core vSAN capabilities such as availability storage efficiency, security, and more. 
There is no additional software or appliances that you need to manage. vSAN starts 
with support for NFS 4.1 and 3. We support up to eight file service VMs per vSAN 
cluster. For scalability, the file shares are served by these FSVMs in a round robin 
manner.  

• vSphere Lifecycle Manager (vLCM)—Unified software and firmware life cycle 
management is scheduled in vCenter. One solution configures, patches, or 
upgrades ESXi clusters, providing a consistent experience and scalable outcomes. 
Relevant information is brought from different portals together to reduce 
preupgrade planning time. vLCM is only being offered at launch by Dell 
Technologies and one other OEM.  

With vLCM, Dell EMC OpenManage Integration for VMware vCenter (OMIVV) 5.1 
can be registered as a Hardware Service Manager (HSM) to coordinate firmware 
updates with software updates. Providing a unified life cycle that provides a 
consistent experience consolidates relevant information to reduce preupgrade 
planning time and helps unify heterogeneous update processes. 

• Enhanced Cloud Native Storage—vSAN supports file shares for cloud-native 
applications, enabling greater efficiencies for applications that use files. vSAN 7.0 
supports vSphere with Kubernetes, which enables stateful containerized workloads 
to be deployed on Supervisor and Guest clusters.  

 
SQL Server 2019 is the next evolution of Microsoft’s RDBMS, continuing to extend its 
capabilities as a platform for data unification. This release has been enhanced to deliver 
breakthrough scalability and performance to improve the stability and response time of the 
database. Building on the introduction of support for Linux with the release of SQL Server 
2017, which provided organizations the flexibility to select Windows or Linux operating 
systems based on their business and application needs, SQL Server 2019 extends this 
support to Red Hat Enterprise Linux 8.0 and Ubuntu 18.04. This support continues to 
provide organizations with more options for running SQL Server on containers with 
Kubernetes.  

Multiple performance and support improvements for SQL Server on Red Hat Enterprise 
Linux and Linux platforms were also implemented. Support for the XFS file system on Red 
Hat Enterprise Linux 8.0 and Forced Unit Access (FUA) functionality enhancements were 
added. For more information about these updates, see SQL Server 2019 on Red Hat 
Enterprise Linux 8 now Generally Available. 

Microsoft has also improved SQL Server’s security features in this release. These 
enhancements include protection of data at rest, in transit, and in use, and Always 
Encrypted with secure enclaves, which allows rich computations on encrypted data, while 
still protecting sensitive Personally Identifiable Information (PII) data. 

Microsoft SQL 
Server 2019 

https://blogs.vmware.com/virtualblocks/2020/03/10/announcing-vsan-7/
https://techcommunity.microsoft.com/t5/sql-server/sql-server-2019-on-red-hat-enterprise-linux-8-now-generally/ba-p/1098001
https://techcommunity.microsoft.com/t5/sql-server/sql-server-2019-on-red-hat-enterprise-linux-8-now-generally/ba-p/1098001
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For more information about the new Microsoft SQL Server 2019 features, see View the 
new capabilities of SQL Server 2019. 

 
Red Hat Enterprise Linux 8.0 ties together the right hardware architecture and microchip 
components and provides a platform to deploy SQL Server 2019. 

 

Solution design and overview 
The solution was deployed on four R640 vSAN Ready Nodes. The following table lists the 
components for each R640 vSAN Ready Node: 

Table 1. Components for each R640 vSAN Ready Node 

Component Details 

HCI platform 4 x PowerEdge R640 vSAN Ready Nodes 
(see the VMware Compatibility Guide) 

Processors 2 x Intel Xeon Platinum 8268 @ 2.9 GHz, 
24C/48T 

Memory 1536 GB DDR4 RAM 

NDC Intel X710 Quad Port 10Gb DA/SFP+ Ethernet 

Network card 2 x QLogic FastLinQ 41262 Dual Port 
10/25GbE SFP28 Adapter, PCIe Low Profile 

Storage controller Dell PowerEdge HBA330 Adapter 

Cache Drives NVMe: 2 x Dell Express Flash NVMe PM1725 
3.2TB PCIe SSD Adapter by Samsung 

Capacity drives SSD: 8 x 1920GB Solid State Drive SAS Read 
Intensive MLC 12Gbps 2.5 inch Hot-Plug 
Drive 

Switch 2 x PowerSwitch S5248-F 

 

Red Hat 
Enterprise Linux 
8.0 

https://www.microsoft.com/en-us/sql-server/sql-server-2019-features#CP_StickyNav_1
https://www.microsoft.com/en-us/sql-server/sql-server-2019-features#CP_StickyNav_1
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=vsan&productid=45309&deviceCategory=vsan&details=1&vsan_type=vsanreadynode&vsan_partner=23&vsan_workload_profiles=AF-8%20Series&keyword=r640&page=1&display_interval=10&sortColumn=Partner&sortOrder=Asc
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=io&productid=37976&vsanrncomp=true&vcl=true
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=vsanio&productid=41261&vsanrncomp=true&vcl=true
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=ssd&productid=39998&deviceCategory=ssd&details=1&vsan_type=vsanssd&ssd_partner=23&keyword=sam&vsanrncomp=true&page=1&display_interval=10&sortColumn=Partner&sortOrder=Asc
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=ssd&productid=39998&deviceCategory=ssd&details=1&vsan_type=vsanssd&ssd_partner=23&keyword=sam&vsanrncomp=true&page=1&display_interval=10&sortColumn=Partner&sortOrder=Asc
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=ssd&productid=39998&deviceCategory=ssd&details=1&vsan_type=vsanssd&ssd_partner=23&keyword=sam&vsanrncomp=true&page=1&display_interval=10&sortColumn=Partner&sortOrder=Asc
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=ssd&productid=39998&deviceCategory=ssd&details=1&vsan_type=vsanssd&ssd_partner=23&keyword=sam&vsanrncomp=true&page=1&display_interval=10&sortColumn=Partner&sortOrder=Asc
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=ssd&productid=39998&deviceCategory=ssd&details=1&vsan_type=vsanssd&ssd_partner=23&keyword=sam&vsanrncomp=true&page=1&display_interval=10&sortColumn=Partner&sortOrder=Asc
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=ssd&productid=40938&vsanrncomp=true&vcl=true
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=ssd&productid=40938&vsanrncomp=true&vcl=true
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=ssd&productid=40938&vsanrncomp=true&vcl=true
https://www.vmware.com/resources/compatibility/detail.php?deviceCategory=ssd&productid=40938&vsanrncomp=true&vcl=true
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The following figure shows the high-level architecture overview of the solution: 

 
Figure 1. Solution architecture 

 
A vSAN datastore is automatically created when you enable the vSAN feature. vSAN 
enables you to protect your data, even if a disk, host, network, or rack fails, with 
integrated distributed RAID and cache mirroring. Multiple options are available for 
deploying volumes that offer different levels of fault tolerance and performance. The 
following table shows the volume layout and configuration settings for the policies used for 
their deployment: 

Table 2. Volume layout and configuration settings per VM 

Volume 
name 

Fault 
tolerance 
method 

Stripes per 
object 

Tolerated 
level 
failures  

Object 
space 
reservation 

Volume size Approx. capacity 
consumed 

Data 1 RAID-1 12 1 100% 650 GB 1.3 TB 

Data 2 RAID-1 12 1 100% 650 GB 1.3 TB 

TempDB 
Data 

RAID-1 12 1 100% 250 GB 500 GB 

TempDB Log RAID-1 12 1 100% 250 GB 500 GB 

Log RAID-1 12 1 100% 300 GB 600 GB 

Operating 
system 

RAID-5 1 1 100% 100 GB 130 GB 

Backup RAID-5 1 1 100% 1 TB 1.3 TB 

 

Single VM 
volume layout  
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The following figure shows the volume layout: 

 
Figure 2. vSAN datastore layout 

Volume deployment using SPBM 
Storage operations can be automated with ease by using vSphere’s SPBM. With SPBM, 
vSphere administrators can use the vSphere interface for capacity planning and capacity 
headroom management. vSphere administrators can create policies to create multiple 
volumes through the easily accessible vCenter UI, which greatly eases deployment and 
automation. They can create policies for a set of volumes, which includes selecting the 
fault tolerance method, the number of failures to tolerate, and the number of stripes per 
object. These policies can then be edited in real time without any VM downtime. For a 
detailed description about using SPBM, see Appendix A. 

 
The networks for vSAN backend storage and management were segregated to isolate 
traffic. Multiple connections from multiple adapters were used to have redundancy to 
eliminate single points of failure. For more information about vSAN networking and best 
practices, see VMware vSAN Network Design. The following figure shows the network 
layout: 

Networking 
layout 

https://storagehub.vmware.com/t/vmware-r-vsan-tm-network-design/
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Figure 3. Network layout 
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VMs were equally distributed over the cluster to balance resource utilization. Right sizing 
for memory and CPU was followed to adhere to NUMA principles for their deployment. 

 
Figure 4. VM distribution on different nodes 

Scalability tests for SQL Server 2019 
 
Configuration overview 
We tested the scalability of eight VMs across the four-node vSAN Ready Node cluster. 
We tested one VM, and with each iteration of the test, we added a VM in the following 
manner: 

 
Figure 5. Test iteration layout 

Each VM was configured with the following parameters: 

Table 3. VM configuring parameters 

Component Description 

vCPU count 4 

Memory for VM 320 GB (operating system) 

Memory for SQL Server 256 GB (SQL Server) 

Filesystem on Red Hat Enterprise Linux XFS 

Database size 1 TB TPC-C 

Controller used VMware PVSCSI controller 

 

VM layout 

Test 
methodology 
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Test methodology and goals 
HammerDB is an open-source tool that is used for benchmarking and load testing 
different databases including SQL Server. We used the TPC-C benchmark, which is a 
widely accepted OLTP benchmark. A scale factor of 10,000 warehouses resulted in a 
SQL Server database approximately 1 TB in size. 

The following table summarizes the test parameters: 

Table 4. Testing parameters 

Parameter Value 

Number of warehouses 10,000 

Transactions per user 1,000,000 

Keying and Thinking time Enabled for 10% of all transactions 

Ramp up 10 minutes 

Test duration 20 minutes 

All warehouses Enabled 

Virtual users 400 

Iterations 100 

 
Keying and Thinking time was enabled for our testing. However, using the HammerDB 
tool, only 10 percent of the transactions were subjected to a total Keying and Thinking 
time of 1 second, rather than the default high values, ranging between 20 to 40 seconds. 
These values were chosen to simulate a high-stress workload. 

The goal of the testing was to simulate high-stress OLTP SQL Server database loads that 
stressed the vCPU to within 50 to 60 percent utilization. This test was monitored and 
verified using dstat captures for the VMs. These VMs simulate the behavior of eight 
production SQL Server VMs in an enterprise. 
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Transactions per minute  
Transactions per minute (TPM) is an indicator that database performance professionals 
use to measure database activity during testing and operations for platforms such as 
Microsoft SQL Server. HammerDB measures the TPM for TPC-C benchmark runs. The 
following figure shows the cumulation of TPM as incremental VMs are tested. When eight 
VMs were benchmarked, we saw 7.42 times TPM value demonstrating linear scale, as 
shown in the following figure:  

 

 
 
Figure 6. Cumulation of transactions per minute as VMs are added  

Scalability 
results 
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New orders per minute 
The most frequent transaction that terminal operators run against a database consists of 
entering a new order. In TPC-C, throughput is defined as how many new orders per 
minute (NOPM) a system generates while the system runs four other transactions types 
(Payment, Order-Status, Delivery, and Stock-Level). HammerDB measures the NOPM for 
TPC-C benchmark runs. The following figure shows the cumulation of NOPM as 
incremental VMs are tested. When eight VMs were benchmarked, we saw 7.43 times 
NOPM value demonstrating linear scale, as shown in the following figure:  

 

 
Figure 7. Cumulation of new orders per minute as VMs are added 
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Batch requests per second 
Batch requests per second is a performance counter for the number of T-SQL command 
batches received by the server per second. Monitoring the number of query compilations 
and recompilations and the number of batches received by an instance of SQL Server 
provides an indication of how quickly SQL Server is processing user queries and how 
effectively the query optimizer is processing the queries. A high number or batch requests 
illustrates good throughput. A script was created and used to measure batch requests per 
second from the SQL Server operating system counters during the TPC-C benchmark 
runs. The following figure captures the cumulation of batch requests per seconds as 
incremental VMs are tested. When eight VMs were benchmarked, we saw 8.41 times 
batch requests per seconds value demonstrating linear scale, as shown in the following 
figure:  

 

 
Figure 8. Cumulation of batch requests per second as incremental VMs are added 
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Input Output per second (IOPs) 
We used iostat to measure the transfers per second during the TPC-C benchmark runs. 
This parameter captures the I/O requests that were issued to the device. The following 
figure captures the cumulation IOPs as incremental VMs are tested. When eight VMs 
were benchmarked, we saw 7.61 times batch requests per seconds value demonstrating 
linear scale, as shown in the following figure:  

 

 
Figure 9. Cumulation of IOPs as incremental VMs are added 
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Conclusion 
There is a rapid expansion in the amount of data that is needed to be processed for OLTP 
workloads for the multitude of organizations today. Using vSAN deployed on Dell EMC 
Ready Node infrastructure, organizations can capitalize on saving costs and maintaining 
performance.  

The biggest hurdle to adopting an HCI deployment for SQL Server ecosystems is the 
question whether the infrastructure can support the IO needs of a high stress OLTP 
environment. In our testing, we simulated the most demanding area of this ecosystem—
the OLTP production databases. We also left room for the test and validation databases, 
and other application VMs that customers might have in their environment. During our 
testing, we simulated increasing each VM supporting 1 TB OLTP databases in a high 
stress environment from a single VM up to eight VMs. The near-linear performance seen 
through our tests showcases the ability of the infrastructure to keep up with the high 
demands of SQL Server 2019.   

Using the benchmark tests showcased in this document, we can see that vSAN coupled 
with Dell EMC hardware is the right choice for deploying SQL Server 2019 workloads 
including multiple high-stress production OLTP VMs. Our testing demonstrated the ability 
of this solution to scale as workload increased with near linear performance. The 
highlights of the benchmark performance tests include: 

• For eight VMs running SQL Server 2019 in parallel, TPM values cumulatively 
scaled to 7.42 times showcasing near linear scale. 

• For eight VMs running SQL Server 2019 in parallel, NOPM values cumulatively 
scaled to 7.43 times showcasing near linear scale. 

• For eight VMs running SQL Server 2019 in parallel, batch requests per second 
values cumulatively scaled to 8.41 times showcasing near linear scale. 

• For eight VMs running SQL Server 2019 in parallel, IOPs values cumulatively 
scaled to 7.61 times showcasing near linear scale. 

• Our testing showcased vSAN’s capability to support scale and performance needs 
of SQL Server 2019. 

 
The path to IT transformation can be daunting, from virtualizing the data center, to 
embracing the cloud, to the adoption of hybrid cloud. An HCI solution—one that virtualizes 
compute, storage, and network resources together—can help simplify deployment and 
manage operations costs while providing increased agility and scalability. 

As a core building block of the software-defined data center (SDDC), vSAN powers 
leading HCI solutions with a high-performance architecture native to vSphere. Dell EMC 
PowerEdge vSAN Ready Nodes combine the flexibility and ease of vSAN deployment in a 
validated, preconfigured environment.   

We tested the most demanding part of a deployment in terms of I/O and performance. Our 
results showcased that these high-intensity OLTP databases can scale with near linear 
performance without degradation. Our results coupled with the validated, preconfigured 
Dell EMC vSAN Ready Node ecosystem provide an ideal choice for customers deploying 
SQL Server 2019. 

Key takeaways 

https://www.dell.com/en-us/work/shop/povw/virtual-san-ready-nodes
https://www.dell.com/en-us/work/shop/povw/virtual-san-ready-nodes
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Appendix A 
Best practices include: 

• 100 percent allocation for volumes—Use this setting while deploying volumes to 
enable thick provisioning, which eliminates the need to extend the space that is 
consumed by the volumes while additional data is written. It also prevents the 
performance impact of using thin provisioning. 

• Multiple disk groups for the setup—Use additional disk groups for vSAN for 
gains in storage performance. There are multiple considerations when deciding the 
storage layout. For more information, see Understanding vSAN Architecture: Disk 
Groups.  

• Number of stripes/objects—The maximum number of stripes per object is 12. We 
used this value for our most performant volumes storing active database data. We 
also used a lower value of 1 for the lower impact volumes such as the operating 
system and backup.  

• Tuned-adm Profile for Red Hat Enterprise Linux—Enable setting in the mssql 
tuned-adm profile for high-performance gains for SQL Server deployments on Red 
Hat Enterprise Linux 8.0. For information about how to enable and use this setting 
are available Performance best practices and configuration guidelines for SQL 
Server on Linux. 

• High-performance settings—Enable high-performance settings across the stack, 
including the server, hypervisor, and operating system layer. 

• Network segregation—Create multiple fault domains and isolate traffic with 
dedicated resources to prevent saturation of traffic in lanes that cannot keep up 
with demand. It is especially important for HCI deployments as networks can create 
bottlenecks for the storage traffic. 

• Resource reservation for SQL Server—Reserve memory and CPU for the SQL 
Server VMs to prevent ballooning issues. 

• Distributed Resource Scheduler (DRS)—Use DRS to set VM-VM affinity rules to 
keep low resource VMs (like those used for testing and development) and resource-
intensive VMs (like VMs hosting OLTP production databases) on the same host. 
Similarly, use VM-VM anti-affinity rules to segregate multiple resource-intensive 
VMs across different hosts. See Introduction to VMWare DRS and VMware HA 
clusters for more information. 

Installing ESXi 7.0 
The R640 vSAN Ready Node server includes the iDRAC module that aids customers with 
hardware-level deployment and overview.  

Follow these steps:  

1. From Dell Technologies Online Support, download the iDRAC console, the Dell 
EMC ESXi 7.0 image, and additional information about the PowerEdge R640 
server. 

Best Practices 

Deployment 
procedure 

https://blogs.vmware.com/virtualblocks/2019/04/18/vsan-disk-groups/
https://blogs.vmware.com/virtualblocks/2019/04/18/vsan-disk-groups/
https://docs.microsoft.com/en-us/sql/linux/sql-server-linux-performance-best-practices?view=sql-server-ver15
https://docs.microsoft.com/en-us/sql/linux/sql-server-linux-performance-best-practices?view=sql-server-ver15
https://pubs.vmware.com/vsphere-50/index.jsp?topic=%2Fcom.vmware.wssdk.pg.doc_50%2FPG_Ch13_Resources.15.6.html
https://pubs.vmware.com/vsphere-50/index.jsp?topic=%2Fcom.vmware.wssdk.pg.doc_50%2FPG_Ch13_Resources.15.6.html
https://www.dell.com/support/
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2. Create a RAID 1 virtual disk on the Dell EMC BOSS drive as described on Page 
21 of the Dell EMC Boot Optimized Server Storage-S1 User's Guide. 

3. Attach the ISO image to the iDRAC console by selecting Connect Virtual 
MediaCD/DVDChoose File, then browsing and selecting the ISO file for 
installation. 

When attached, the server reboots, and you have selected the boot process 
through the Lifecycle Controller.  

4. When you access the ESXi installer, select the VD created and configure the 
ESXi host with the required networking settings. 

Adding hosts to vCenter Server 
When ESXi is installed and configured on all target hosts, add and configure hosts in 
vCenter Server. 

Enabling vSAN 
After you add the hosts to the vCenter Client, enable vSAN while creating a cluster and 
adding a cluster name. When the vSAN is enabled, your hosts are in maintenance mode. 

1. Select the cluster. Under Configuration, click Quickstart and then click 
Configure, as shown in the following figure: 

 
Figure 10. Configure the cluster 

2. Under Configure cluster, click Distributed switches, select the number of 
distributed switches required for the cluster, and then click Next. 

http://topics-cdn.dell.com/pdf/boss-s-1_Users-Guide_en-us.pdf
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3. Configure the new switch by selecting the number of port groups, assigning port 
groups to the switch and NICs to be used across each server, and then click 
Next, as shown in the following figures: 

 
Figure 11. Configure the switch 

 
Figure 12. Configure the switch 

4. Under Storage traffic:  

a. Assign a vLAN (see Best Practices), as shown in the following figure:  

 
Figure 13. Assign a vLAN 
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b. Configure IPs for vSAN traffic, as shown in the following figures.  

Note: The autofill feature is useful to prevent errors and save time. 

 
Figure 14. Configure IPs 

 
Figure 15. Configure IPs using autofill 

5. Under Advanced options, select the options that apply to your deployment and 
click Next. 

6. Under Claim disks, claim disks for the cluster by following volumes best 
practices in Best Practices and click Next: 

 
Figure 16. Claim disks 

7. Optionally, enable the vSAN Support Insight and configure proxy settings.  

8. Review all selections and click Finish to configure the cluster.   
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Creating policies for deployment 
When the cluster is configured, it is available for deployment of volumes, VMs, and so on. 
Before creating volumes, we recommended that you create a policy or edit available 
policies that govern the deployment of volumes. 

1. In the vCenter client, click Policies and Profiles, as shown in the following figure: 

 
Figure 17. Select Policies and Profiles 

2. Click VM Storage Policies to view all the policies that are available by default, as 
shown in the following figure: 

 
Figure 18. Select VM Storage Policies 

3. Do one of the following: 

a. Select a default VM storage policy. 
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b. Click Create VM Storage Policy, complete the fields, and click Next, as 
shown in the following figure:  

 
Figure 19. Create a VM storage policy 

Note: We created a new storage policy for our operating system and backup drives. 

4. Select options to define the policy structure and click Next.  

Note: We selected Enable rules for “vSAN” storage. 

5. Configure rules for availability and advanced policies based on the type of 
volumes and click Next, as shown in the following figures: 

Note: Select the type of rules carefully as they impact performance and space consumed 
significantly. For more information, see Volume layout. 

 
Figure 20. Manage policy availability  
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Figure 21. Set advanced policy rules 

6. Review storage compatibility with the vSAN datastore, and then review and 
complete creating the Storage Policy.  

You can apply the policy for any volumes created on the vSAN datastore. 

Creating VMs 
Create VMs for running SQL Server. For information about how to create and manage 
VMs, see the VMware documentation.  

Note: To simplify deployment of multiple SQL Server VMs, we used the VMware cloning feature. 
For information about the cloning feature, see Clone an Existing Virtual Machine. 

Installing and configuring Red Hat Enterprise Linux 
After the VMs are created, install the Red Hat Enterprise Linux operating system. For 
step-by-step instructions and for more information about the installation, see Red Hat 
Enterprise Linux 8 installation tips and tricks. 

SQL Server 2019 on Red Hat Enterprise Linux supports the XFS file system, which we 
used for our deployment. We also used kernel settings for high performance and the 
specific tuned-adm profile. For information about how to enable these features, see 
Performance best practices and configuration guidelines for SQL Server on Linux. 

Installing SQL Server 
For detailed steps for installing SQL Server on Red Hat Enterprise Linux, see Quickstart: 
Install SQL Server and create a database on Red Hat. 

https://docs.vmware.com/en/VMware-vSphere/7.0/com.vmware.vsphere.vm_admin.doc/GUID-1E185A80-0B97-4B46-A32B-3EF8F309BEED.html
https://www.redhat.com/sysadmin/rhel-installation-tips
https://www.redhat.com/sysadmin/rhel-installation-tips
https://docs.microsoft.com/en-us/sql/linux/sql-server-linux-performance-best-practices?view=sql-server-ver15
https://docs.microsoft.com/en-us/sql/linux/quickstart-install-connect-red-hat?view=sql-server-ver15
https://docs.microsoft.com/en-us/sql/linux/quickstart-install-connect-red-hat?view=sql-server-ver15
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