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Introduction

As cinematic rendering pushes the limits of compute 
infrastructure, discover how Lenovo ThinkSystem™ servers 
powered by Intel® Xeon® 6 processors deliver performance and 
efficiency without compromise, redefining performance for the 
next generation of creative and HPC workloads.   
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In the evolving landscape of high-
performance computing (HPC), 
the boundaries between traditional 
scientific workloads and creative 
applications are rapidly dissolving. 
Nowhere is this more evident than 
in the realm of cinematic rendering, 
where physically-based rendering 
engines like DreamWorks Animation’s 
OpenMoonRay are pushing the limits 
of compute infrastructure.

This article explores the performance of 
OpenMoonRay on Lenovo ThinkSystem HPC 
servers powered by the latest Intel® Xeon® 6 
processors. With architectural innovations 
aimed at maximizing throughput and energy 
efficiency, Intel® Xeon® 6 processors rep-
resents a significant leap forward for com-
pute-intensive workloads.

Background

OpenMoonRay: Scalable Rendering 
for the Modern Pipeline

OpenMoonRay is DreamWorks Animation’s 
open-source Monte Carlo ray tracing (MCRT) 
renderer, designed from the ground up for 
high performance, scalability, and artistic 
flexibility. Originally developed for feature 
film production, OpenMoonRay supports 
distributed rendering, leveraging task-based 
parallelism and SIMD acceleration to deliver 
photorealistic imagery at scale. Its architec-
ture is optimized for modern CPUs, making 
it a compelling benchmark for evaluating 
next-generation HPC platforms. Unlike 
traditional renderers that may rely heavi-
ly on GPU acceleration, OpenMoonRay is 
CPU-centric, making it particularly well-suit-
ed for testing the capabilities of multi-core, 

high-throughput server architectures. Its 
open-source nature also allows for deep 
instrumentation and customization, enabling 
detailed performance analysis across a wide 
range of hardware configurations.

Lenovo ThinkSystem HPC Servers: 
Built for Versatility and Scale

Lenovo’s ThinkSystem HPC portfolio 
is engineered to meet the demands of 
compute-intensive workloads across 
industries—from scientific research to 
digital content creation. These systems 
offer a modular, scalable architecture with 
support for high memory bandwidth, 
fast interconnects, and advanced thermal 
management. For this evaluation, we utilized 
Lenovo ThinkSystem servers configured 
with the latest Intel® Xeon® 6 processors, 
optimized for dense compute environments.

ThinkSystem’s design emphasizes flexibility, 
allowing users to tailor configurations 
for specific workloads. In the context 
of rendering, this means balancing core 
density, memory throughput, and I/O 
performance to achieve optimal frame 
rendering times and resource utilization.

Intel® Xeon® 6 processors: A New Era 
of CPU Architecture

The Intel® Xeon® 6 processors family 
introduces a bifurcated architecture strategy 
with Performance-core (P-core) and 
Efficient-core (E-core) variants, targeting 
different workload profiles. For rendering 
tasks like those in OpenMoonRay, the 
P-core variants offer high single-thread 
performance, large caches, and support 
for AVX-512 instructions—critical for 
accelerating ray traversal, shading, and 
sampling operations.
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Key architectural improvements in 
Intel® Xeon® 6 processors include:

•	 Increased core counts and higher 
memory bandwidth via DDR5 and 
MRDIMM options.

•	 Enhanced vector processing capabilities 
for SIMD-heavy workloads.

•	 Improved power efficiency and 
thermal design for dense server 
deployments

•	 More performance optimization (La-
tency) and PPW (Power Per Watt) 
through new BIOS features such as 
‘Latency Optimized Mode’.

These features make Intel® Xeon® 6 processors 
a strong candidate for CPU-intensive rendering 
applications, especially when paired with a 
robust HPC platform like Lenovo ThinkSystem. 
We will focus on the Intel® Xeon® 6900P series 
CPUs.

Benchmarking Methodology

Lenovo ThinkSystem Server Platforms

The following Lenovo ThinkSystem servers 
were used:

•	 ThinkSystem SR630 V3 Server
•	 High-performance server based on 

the fifth generation Lenovo Neptune™ 
direct water cooling platform 
designed to equip 72 servers in a 
standard 19-inch rack.

•	 Configured with 16x 32GB DDR5-
5600 2R RDIMMs

•	 Supports 4th Gen Intel® Xeon® Scalable 
processors & 5th Gen Intel® Xeon® 
Scalable processors

•	 Lenovo ThinkSystem SC750 Server V4 
Neptune™ Server
•	 Next-generation high-performance 

server based on the sixth generation 
Lenovo Neptune direct water cooling 
platform designed to equip 48 servers 
in a standard 19-inch rack.

•	 Configured with 24x 32GB DDR5-
6400 2R RDIMMs or 24x 64GB 8800 
MT/s MRDIMMS 8800

•	 Supports Intel® Xeon® 6900-series 
processors 

The Lenovo ThinkSystem SC750  
Server V4 offers key benefits:

•	 Operation with warm water up to 
45°C (113°F) inlet temperature

•	 Up to 40% reduction in data center 
energy usage

•	 Near 100% noise reduction from 
server fans

•	 Elimination of fan power draw and 
reduced air movement requirements

•	 Reduced or eliminated need for 
chillers, lowering total cost of 
ownership

•	 Potential for 98% heat recovery, en-
abling reuse for building heating or 
adsorption cooling

•	 Lower and more uniform processor 
temperatures, improving perfor-
mance consistency and enabling 
higher turbo frequencies

Figure 1: Lenovo ThinkSystem SC750 Server & 
N1380 Enclosure



Hardware Configurations
All benchmarks were conducted on Lenovo 
ThinkSystem™ platforms configured 
with both 5th Gen Intel® Xeon® Scalable 
processors and Intel® Xeon® 6 processors. 

The CPU selected for testing include: 

•	 5th Gen Intel® Xeon® Scalable 
processors
•	 Intel® Xeon® 8592+ (64c, 1.9GHz, 

350W, 320MB Cache)

•	 Intel® Xeon® 6 processors
•	 Intel® Xeon® 6960P (72c, 2.7GHz, 

500W, 432MB Cache)
•	 Intel® Xeon® 6980P (128c, 2.0GHz, 

500W, 504MB Cache)
 

 Software Stack

•	 Operating System: Rocky Linux 9.5
•	 Kernel Version: 5.14.0-503.35.1.el9_5.

x86_64
•	 Lenovo EveryScale Best Recipe: 24B.1 

Release

Lenovo EveryScale Best Recipe is a 
rigorously tested and validated software 
and firmware stack. This integrated solution 
ensures that all components—from BIOS to 
drivers—work seamlessly together to deliver 
maximum performance and reliability.

Performance Metric
The following performance metrics were 
collected and analyzed:

•	 Time to render
•	 Throughput rate: Number of instances 

(jobs) per total rendering time in 
seconds

•	 Relative performance compared to a 
baseline configuration

Performance Results & Analysis

The article analyzes OpenMoonRay performance on the 10 example test scenes provided in 
the OpenMoonRay repository on GitHub. These test cases are designed to render modern, 
realistic scenes. Runs were conducted on a single Lenovo ThinkSystem server.

Figure 2: Scene Images 

Lenovo ThinkSystem SR650a V4 
Powered by the Intel® Xeon® 6  
processor - Performance and  

Efficiency Without Compromise.



Compute Characteristics

A Design of Experiments (DOE) approach 
was employed to identify key factors 
influencing application performance. This 
study focuses on three primary variables: CPU 
frequency, memory bandwidth, and L3 cache 
size. To isolate the effect of each variable, 
controlled experiments were conducted by 
varying one factor at a time while keeping 
the others constant. Correlation metrics were 
calculated to quantify these relationships. 
For instance, a 50% correlation with memory 
bandwidth suggests that doubling the 
bandwidth yields a 1.5× improvement in 
performance. The benchmarks were found 
to be highly compute-intensive, exhibiting a 
strong correlation of nearly 90% with CPU 
frequency, while showing low to minimal 
sensitivity to memory bandwidth and L3 
cache size.

The results presented below reflect the aver-
age performance across all test scenarios.

Comparative Analysis

To evaluate the relative performance of 
OpenMoonRay on 5th Gen Intel® Xeon® 
Scalable processors and Intel® Xeon® 6 
processors deployed in Lenovo ThinkSystem 
servers, a detailed comparative analysis 
was conducted using throughput-based 
performance metrics. This analysis highlights 
the architectural impact on workload 
behavior and reveals performance trends 
across processor generations.

As illustrated in the chart below, the Intel® 
Xeon® 6980P CPUs deliver the highest 
performance (maximum throughput rate), 
achieving a 2.11× improvement over the 5th 
Gen Intel® Xeon® Scalable processors. In 
terms of energy efficiency, the 6980P also 
stands out—offering 1.5× greater efficiency 
based solely on CPU TDP. Notably, the Intel® 
Xeon® 6960P delivers a 1.5× performance gain 
despite having only 1.13× more cores than 
its 5th Gen Intel® Xeon® Scalable processors 
counterpart. These results highlight the 
significant architectural advancements and 
efficiency improvements in the latest Intel® 
Xeon® 6 processors.
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Figure 3: Compute Profiling Results

Figure 4: Throughput Performance Comparative Results



The time 
to render 
is now.

Conclusion

This performance analysis of OpenMoonRay 
rendering workloads underscores the significant 
advantages delivered by the latest Intel® 
Xeon® 6 processors. Notably, the Intel® Xeon® 
6980P CPUs achieve up to a 2.11× increase in 
throughput compared to 5th Gen Intel® Xeon® 
Scalable processors, along with a nearly 1.5× 
improvement in energy efficiency.

These gains translate directly into faster frame 
rendering, higher job throughput, and more 
efficient utilization of compute resources. 
For production environments, this means 
accelerated workflows, reduced time-to-results, 
and lower operational costs—making Intel® 
Xeon® 6 processors a compelling choice for high-
performance rendering pipelines.

With these performance gains, you might finally 
spend more time watching the movie than 
rendering it! 

Read more about Lenovo’s HPC servers.  
https://www.lenovo.com/us/en/servers-storage/
solutions/hpc
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Figure 5: Intel® Xeon® 6980P Performance Results

The chart below illus-
trates the throughput 
performance of each 
test scene on a server 
equipped with Intel® 
Xeon® 6980P CPUs. 
Most scenes achieve 
optimal or near-optimal 
throughput perfor-
mance with the exe-
cution of four or eight 
sequential jobs.

That’s the power 
of Lenovo with 
Intel Inside®.
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