
SQL Server 2025 Scale-up Performance on Lenovo
ThinkSystem SR850 V4 and SR860 V4 Servers
Planning / Implementation

Modern data center environments require infrastructure that can support large memory footprints, high
core density, flexible storage, and consistent virtualization management for browser-based management of
Windows Server environments running on physical or virtual infrastructure.

Lenovo ThinkSystem SR850 V4 combines these Windows Server 2025 capabilities with a four-socket,
large-memory server platform designed for demanding data-centric workloads. Lenovo positions the
SR850 V4 for use cases such as databases, in-memory databases, analytics, business intelligence, data
lakes and OLTP, where processor scale, memory capacity and expansion flexibility matter more than
compact entry-level density.

This technical brief focuses on Microsoft SQL Server 2025 deployed on Lenovo ThinkSystem SR850 V4
running Windows Server 2025. SQL Server 2025 extends the SQL Server platform with continued
improvements in performance, availability and management, while the SR850 V4 provides the underlying
compute and memory scale required for large transactional and analytical workloads.

Figure 1. Lenovo ThinkSystem SR850 V4

The SR850 V4 is a 4‑socket large‑memory platform in a dense 2U design. It supports up to 24x 2.5‑inch
hot‑swap SAS, SATA or NVMe drive bays, or up to 32x E3.S 1T NVMe bays depending on the chosen
front‑bay configuration. The system provides PCIe Gen5 connectivity and can operate all NVMe bays
without lane oversubscription, which ensures predictable storage throughput for transactional and
analytical workloads. Storage layouts can also include M.2 boot drives, with support for up to two internal
non‑hot‑swap M.2 drives or up to two rear hot‑swap M.2 drives in configurations equipped with three
risers.The ThinkSystem SR860 V4 is architecturally similar to the SR850 V4 but in a 4U form factor, for
even more storage and connectivity support for even better scaling and workload balance.

The internal architecture supports up to four Intel Xeon 6700P‑series processors (performance cores), has
64 slots for DDR5 DIMMs and can support up to 16TB of memory if 256GB 3D RDIMMs are used. This
design targets workloads with high memory intensity, including in‑memory databases, analytics, and OLTP
systems.
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Key benefits
The solution offers the following benefits:

High SQL Server performance: The ThinkSystem SR850 V4 and SR860 V4 servers deliver strong
SQL Server 2025 performance through Intel Xeon 6700P-series processors, high‑speed DDR5
memory, and direct‑attached NVMe storage. Local NVMe drives provide predictable, low‑latency
throughput for OLTP and analytical.
Consistent and scalable compute: The 4‑socket SR850 V4 architecture supports large memory
footprints and high core density, enabling stable performance for memory‑intensive SQL Server
workloads such as in‑memory OLTP, analytics, and business intelligence.
Simplified deployment and operations: Windows Server 2025 and SQL Server 2025 provide
management tools through Windows Admin Center and SQL Server Management Studio offering
streamlined provisioning, monitoring, and lifecycle operations for standalone servers without
cluster‑specific configuration
Optimized platform efficiency: PCIe Gen5 connectivity and non‑oversubscribed NVMe lanes
ensure sustained storage bandwidth under load, supporting high‑throughput database activity. The
platform's power‑efficient CPU options enable reliable performance per watt for SQL Server
deployments.
Enterprise reliability: The SR850 V4 incorporates redundant power, advanced cooling and robust
mechanical design for continuous SQL Server operation. The platform also supports Lenovo's
direct water‑cooling infrastructure through the Processor Neptune Core Module and in‑rack
manifold assemblies, providing stable thermal behavior under sustained load

Figure 2. Lenovo ThinkSystem SR860 V4
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Excellent value
The Lenovo ThinkSystem SR850 V4 and SR860 V4 servers deliver strong value by combining Lenovo
server engineering with a high‑performance 4‑socket architecture optimized for data‑centric workloads.

These platforms provide the following benefits:

Powerful compute and memory scalability, with support for Intel Xeon 6700P‑series processors,
up to 16 TB of DDR5 memory, and up to 12x PCIe slots ( 11x Gen5 + 1x Gen4), the SR850 V4
provides a balanced architecture for SQL Server 2025 deployments requiring large memory
footprints, sustained CPU performance, and high‑bandwidth expansion
High‑performance local storage, the system supports a wide range of NVMe drive configurations
with non‑oversubscribed PCIe connectivity, ensuring predictable, low‑latency performance for
transactional and analytical database workloads without relying on Storage Spaces Direct or
cluster‑based storage
Operational efficiency and simplified management, Lenovo XClarity Controller 3 (XCC3)
consolidates management functions into a single interface, offering enhanced remote management,
improved security options, and streamlined lifecycle operations for standalone SQL Server
environments running on Windows Server 2025.
Thermal efficiency with optional liquid cooling, the optional Lenovo Neptune liquid‑cooling
module increases sustained performance by improving heat dissipation and reducing cooling
overhead, delivering long‑term operational value in high‑demand SQL Server environments
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Standard specifications
The following table lists the key specifications for the SR850 V4 and SR860 V4.

Table 1. Standard specifications

Components SR850 V4 specifications SR860 V4 specifications
Form factor 2U4S

Optional security bezel
4U4S
Optional security bezel

Processor 4x Intel Xeon 6700-series processors with
Performance cores (P-cores) "Granite
Rapids SP"
"Birch Stream" platform
Up to 86 cores and 172 threads
TDP up to 350W
88x PCIe 5.0 lanes per processor

4x Intel Xeon 6700-series processors with
Performance cores (P-cores) "Granite
Rapids SP"
"Birch Stream" platform
Up to 86 cores and 172 threads
TDP up to 350W
88x PCIe 5.0 lanes per processor

Memory DDR5 memory operating up to 6400 MHz
6400 MHz @ 1DPC, 5200 MHz @ 2DPC
8 channels per CPU
64 DIMMs (16 per processor), 2 DIMMs
per channel
Supports RDIMMs, 3DS RDIMMs
Supports CXL 2.0 memory in E3.S 2T form
factor, up to 16x modules with four
processors
Up to 16TB of system memory

DDR5 memory operating up to 6400 MHz
6400 MHz @ 1DPC, 5200 MHz @ 2DPC
8 channels per CPU
64 DIMMs (16 per processor), 2 DIMMs
per channel
Supports RDIMMs, 3DS RDIMMs
Supports CXL 2.0 memory in E3.S 2T form
factor, up to 16x modules with four
processors
Up to 16TB of system memory

Internal storage Up to 24x 2.5-inch hot-swap drive bays
Supports all NVMe or SAS or SATA
Up to 32x E3.S 1T hot-swap drive bays
Supports PCIe Gen4 and Gen5 drives
2x Internal M.2 with optional RAID 1
2x rear hot-swap M.2 with RAID 1
PCIe 4.0 and PCIe 5.0 NVMe drive support

Up to 48x 2.5-inch hot-swap drive bays
(24x NVMe), or
Up to 32x E3.S 1T + 24x 2.5-inch
SAS/SATA hot-swap drive bays
Support for NVMe or SAS or SATA
Supports PCIe Gen4 and Gen5 drives
2x Internal M.2 with optional RAID 1
2x rear hot-swap M.2 with RAID 1
PCIe 4.0 and PCIe 5.0 NVMe drive support

RAID 8-, 16- and 32-port RAID adapters with up
to 8GB flash
Support for RAID adapters and HBAs
Support for PCIe or Internal cabled (CFF)
form factor adapters
VROC for NVMe

8-, 16- and 32-port RAID adapters with up
to 8GB flash
Support for RAID adapters and HBAs
Support for PCIe or Internal cabled (CFF)
form factor adapters
VROC for NVMe

Networking 2x OCP 3.0 rear-accessible slots with PCIe
Gen 5 interface
Additional PCIe adapters supported
1GbE dedicated Management port

2x OCP 3.0 rear-accessible slots with PCIe
Gen 5 interface
Additional PCIe adapters supported
1GbE dedicated Management port
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Components SR850 V4 specifications SR860 V4 specifications
PCIe Supports PCIe 5.0

Up to 12 (11x Gen5 + 1x Gen4) or
Up to 9 (7x Gen5 + 2x Gen4) or
Up to 7x Gen5 with support for 2x DW
GPU)
All slots via riser cards
2x OCP slots (PCIe Gen5)

Supports PCIe 5.0
Up to 18x (16x Gen5 + 2x Gen4)
All slots via riser cards
2x OCP slots (PCIe Gen5)

GPU support Supports up to 4x single-wide GPUs
Supports up to 2x double-wide GPUs

Supports up to 8x single-wide 75W GPUs
Supports up to 4x double-wide 400W
GPUs

Cooling 6x hot-swap dual-rotor fans
N+1 rotor redudancy
Optional Neptune Core water cooling for
processors

12x hot-swap dual-rotor fans
N+1 rotor redudancy
Optional Neptune Core water cooling for
processors

Power 2x PSUs, Redundant N+N
Choice of 1300W, 2000W, 2700W, 3200W
AC Hot Plug PSUs
Available in Titanium and Platinum
efficiency levels
1300W -48VDC general support
1300W HVAC/HVDC general support
240V HVDC support for PRC customers
Active-Standby mode

4x PSUs, Redundant N+N
Choice of 1300W, 2000W, 2700W, 3200W
AC Hot Plug PSUs
Available in Titanium and Platinum
efficiency levels
1300W -48VDC general support
1300W HVAC/HVDC general support
240V HVDC support for PRC customers
Active-Standby mode

Management and
security

Integrated XClarity Controller 3
Support for full XClarity toolset including
XClarity Administrator
Platform Firmware Resiliency (PFR)
hardware Root of Trust (RoT)
Tamper Switch security solution (intrusion
switch)
Supports optional external diagnostics
handset

Integrated XClarity Controller 3
Support for full XClarity toolset including
XClarity Administrator
Platform Firmware Resiliency (PFR)
hardware Root of Trust (RoT)
Tamper Switch security solution (intrusion
switch)
Supports optional external diagnostics
handset
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Microsoft SQL Server 2025
SQL Server 2025 (17.x) builds on SQL Server 2022 by extending Intelligent Query Processing, improving
performance, enhancing availability features, and adding new language, developer, and platform
capabilities. It continues Microsoft’s direction of offering a unified data platform across on‑premises,
hybrid, and cloud environments.

As with SQL Server 2022, SQL Server 2025 does not install R, Python, or Java runtimes through SQL
Setup. Users install any required custom runtimes separately.

Performance enhancements in SQL Server 2025 include:

Improvements to Query Store and Intelligent Query Processing, enabling broader plan optimization
and more adaptive execution behavior
Native JSON enhancements, including support for large JSON documents and improved indexing
options.
Optimized locking to reduce database contention and improve concurrency without code changes
TempDB and metadata engine improvements that enhance scalability and workload
In‑memory OLTP improvements for better engine efficiency and workload consistency

Management improvements include:

Deeper Azure integration, including Fabric shortcuts, semantic search, and cloud‑connected
management capabilities
New linkage options for hybrid deployments using Azure SQL and Microsoft Fabric
Always On Availability Group enhancements continue with improved failover behavior and better
integration with modern cloud architectures
Accelerated Database Recovery (ADR) remains a core engine feature for faster recovery.

ThinkSystem SR850 V4 server provide the performance and flexibility required for both bare‑metal and
virtualized SQL Server deployments running on Windows Server 2025. The platform supports Hyper‑V
virtualization and leverages native Windows Server capabilities, combined with high‑speed DDR5 memory
and direct‑attached NVMe storage, to deliver low‑latency and consistent throughput for OLTP and
analytical workloads. PCIe Gen5 connectivity ensures that NVMe devices operate without lane
oversubscription, enabling sustained I/O performance under database load.

Windows Server natively supports advanced technologies such as NVMe storage and RDMA‑capable
networking adapters, allowing SQL Server 2025 to take full advantage of the SR850 V4 hardware platform.
These capabilities enable efficient data movement, reduced overhead and high performance for
demanding SQL Server environments without requiring software‑defined storage layers.

Tested configuration
The configuration used for testing has the following configuration:

Server: Lenovo ThinkSystem SR850 V4
Processor: 4 x Intel Xeon 6788P Processor up to 3.8 GHz (2 GHz base) with 86 cores and 172
threads each
Memory: 4TB of DDR5 6400 MT/s memory
DB Storage: 14x ThinkSystem 7500 NVMe drives 3.8TB NVMe SSDs PCIe 4.0
OS Storage: 2x 960GB M.2 NVMe SSDs PCIe 4.0 for the operating system (RAID 1)
OS: Windows Server 2025 Datacenter
Networking: 1 x  Mellanox ConnectX-6 Lx 10/25GbE SFP28 2-port PCIe Ethernet Adapter
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Best practices for performance
To achieve the best performance from the hardware, configure the system using the following settings:

Configure UEFI settings to set Operating mode to Maximum performance.
Enable Hyper-Threading in the UEFI.
Configure power profile in Windows Server to "High performance".
SQL Server database and log drives are recommended to be formatted with 64KB NTFS cluster
size.
SQL Server database and log files should be on separate physical drives. The OS and SQL Server
binary drives are recommended to be formatted with standard 4KB NTFS cluster size. TempDB is
shared by many processes and users as a temporary working area and should be configured
appropriately. Default configuration will be suitable for most workloads. Use the install experience
for guided configuration
If the server is dedicated to the SQL Server workload, use the default dynamic memory
management model or follow Microsoft SQL documentation guidelines for manually configuring
memory options if finer grain control is desired.

Performance testing and results
The testing was performed under the following conditions:

Windows Server 2025 Datacenter Edition
Six SQL instances were configured with access to two NUMA nodes each
The TPCC databases were split between the storage drives
HammerDB was used as the workload generator, specifically running the TPC‑C benchmark to
simulate an OLTP workload.
Six HammerDB threads started, each thread targeting a one of the SQL instance

Results:

Across the SQL Server 2025 deployment, the test configuration delivered a total throughput of:

33,041,273 TPM
7,111,835 NOPM

These results demonstrate the ability of the ThinkSystem SR850 V4 platform to sustain high transaction
volumes under OLTP load while maintaining consistent performance characteristics.

The combination of Intel Xeon 6700P‑series processors, large DDR5 memory capacity, and direct‑attached
NVMe storage enables SQL Server 2025 to efficiently utilise available compute and I/O resources. The
results reflect stable execution without dependence on shared or software‑defined storage layers,
highlighting the effectiveness of locally attached NVMe for transactional database workloads.

HammerDB was used as the workload generation tool for performance validation. HammerDB is an
open‑source benchmarking framework that implements industry‑standard workloads and can automate
large‑scale transactional testing. More information about HammerDB is available at:
https://www.hammerdb.com

The TPC‑C workload used in this test is defined by the Transaction Processing Performance Council and
represents a classic OLTP profile composed of order entry, payment, delivery and stock‑level transactions.
Full details on the TPC‑C benchmark specification can be found at: https://www.tpc.org
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Bill of Materials
The following table lists the components of the server we used for testing.

Table 2. Bill of Materials

Part Number Product Description Quantity
7DJSCTO1WW Server : ThinkSystem SR850 V4-3yr Base Warranty 1
C946 ThinkSystem SR850 V4 2.5" Chassis w/ 2FH1HH Rear wall 1
C5RA Intel Xeon 6788P 86C 350W 2.0GHz Processor 4
BU4F ThinkSystem SR850 V3/SR860 V3 Rear Winged 2U Heatsink 2
C0TQ ThinkSystem 64GB TruDDR5 6400MHz (2Rx4) RDIMM 64
C3RU ThinkSystem 2U V4 8x2.5" AnyBay Backplane 2
C2BS ThinkSystem 2.5" U.3 7500 PRO 3.84TB Read Intensive NVMe PCIe 4.0 x4 HS SSD 14
CC7H ThinkSystem M.2 B350i-2i NVMe Enablement Kit 1
C287 ThinkSystem M.2 VA 960GB Read Intensive NVMe NHS SSD 2
BE4U ThinkSystem Mellanox ConnectX-6 Lx 10/25GbE SFP28 2-port PCIe Ethernet Adapter 1
C0UC ThinkSystem 2700W 230V Titanium CRPS Premium Hot-Swap Power Supply 2
C94A ThinkSystem SR850 V4 Dual Rotor System Fan 6
BT6H ThinkSystem SR850 V3 Slide Rail 1
C948 ThinkSystem SR850 V4 Front Air Baffle 2
5641PX3 XClarity Pro, Per Endpoint w/3 Yr SW S&S 1
1340 Lenovo XClarity Pro, Per Managed Endpoint w/3 Yr SW S&S 1
BT76 ThinkSystem SR850 V3/SR860 V3 FH PCIe Rear Riser Bracket Filler 2

References
For more information, see these resources:

Microsoft SQL 2025
What's New in SQL Server 2025 - SQL Server | Microsoft Learn
Lenovo ThinkSystem SR850 V4
SR850 V4 Server Product Guide
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Notices
Lenovo may not offer the products, services, or features discussed in this document in all countries. Consult your local
Lenovo representative for information on the products and services currently available in your area. Any reference to a
Lenovo product, program, or service is not intended to state or imply that only that Lenovo product, program, or
service may be used. Any functionally equivalent product, program, or service that does not infringe any Lenovo
intellectual property right may be used instead. However, it is the user's responsibility to evaluate and verify the
operation of any other product, program, or service. Lenovo may have patents or pending patent applications
covering subject matter described in this document. The furnishing of this document does not give you any license to
these patents. You can send license inquiries, in writing, to:

Lenovo (United States), Inc.
8001 Development Drive
Morrisville, NC 27560
U.S.A.
Attention: Lenovo Director of Licensing

LENOVO PROVIDES THIS PUBLICATION ”AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some jurisdictions do not allow disclaimer of
express or implied warranties in certain transactions, therefore, this statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically made to the
information herein; these changes will be incorporated in new editions of the publication. Lenovo may make
improvements and/or changes in the product(s) and/or the program(s) described in this publication at any time without
notice.

The products described in this document are not intended for use in implantation or other life support applications
where malfunction may result in injury or death to persons. The information contained in this document does not affect
or change Lenovo product specifications or warranties. Nothing in this document shall operate as an express or
implied license or indemnity under the intellectual property rights of Lenovo or third parties. All information contained
in this document was obtained in specific environments and is presented as an illustration. The result obtained in other
operating environments may vary. Lenovo may use or distribute any of the information you supply in any way it
believes appropriate without incurring any obligation to you.

Any references in this publication to non-Lenovo Web sites are provided for convenience only and do not in any
manner serve as an endorsement of those Web sites. The materials at those Web sites are not part of the materials for
this Lenovo product, and use of those Web sites is at your own risk. Any performance data contained herein was
determined in a controlled environment. Therefore, the result obtained in other operating environments may vary
significantly. Some measurements may have been made on development-level systems and there is no guarantee that
these measurements will be the same on generally available systems. Furthermore, some measurements may have
been estimated through extrapolation. Actual results may vary. Users of this document should verify the applicable
data for their specific environment.

© Copyright Lenovo 2026. All rights reserved.

 

This document, LP2428, was created or updated on April 27, 2026.

Send us your comments in one of the following ways:

Use the online Contact us review form found at:
https://lenovopress.lenovo.com/LP2428
Send your comments in an e-mail to:
comments@lenovopress.com

This document is available online at https://lenovopress.lenovo.com/LP2428.
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Trademarks
Lenovo and the Lenovo logo are trademarks or registered trademarks of Lenovo in the United States,
other countries, or both. A current list of Lenovo trademarks is available on the Web at
https://www.lenovo.com/us/en/legal/copytrade/.

The following terms are trademarks of Lenovo in the United States, other countries, or both:
Lenovo®
AnyBay®
Neptune®
ThinkSystem®
XClarity®

The following terms are trademarks of other companies:

Intel®, the Intel logo and Xeon® are trademarks of Intel Corporation or its subsidiaries.

Microsoft®, Azure®, SQL Server®, Windows Server®, and Windows® are trademarks of Microsoft
Corporation in the United States, other countries, or both.

TPC® is a trademark of Transaction Processing Performance Council.

Other company, product, or service names may be trademarks or service marks of others.
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