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Executive Summary 
 
 
Valkey is widely deployed for latency-sensitive services, including real-time caching, session 
management, and analytics, where infrastructure selection directly influences throughput, 
latency, and operational efficiency. This study characterizes the scaling behavior of AWS 
Graviton4 (m8g) and AMD EPYC™ (m8a) across a range of Valkey deployment sizes using the 
workload and methodology defined in this document. 
 
The benchmark results show that Valkey performance is not determined by instance size alone. 
Instead, the measured scaling behavior reflects the interaction of deployment size with 
processor topology, cache locality, and memory-access characteristics. In the tested server-
topology configuration, AMD EPYC (m8a) at 2xlarge delivered the highest peak single-instance 
throughput, while AWS Graviton4 (m8g) exhibited more gradual scaling at the larger evaluated 
sizes. These results indicate that instance right-sizing is a primary consideration in Valkey 
deployment planning. 
 
 
 

Performance Telemetry: Throughput and Latency 
Profiles 
 
The tables below summarize measured throughput and latency for the tested instance sizes in 
the server-topology scenario. Throughput is reported as median requests per second (RPS), 
and latency is reported as mean response time in milliseconds. 
 
Throughput (Median RPS)—Server Topology 

Instance Size AMD EPYC (m8a) AWS Graviton4 (m8g) Performance Leader 

large 13,336 10,109 m8a 

xlarge 27,414 14,910 m8a 

2xlarge 28,893 15,332 m8a 

4xlarge 20,492 23,942 m8g 

8xlarge 20,175 23,709 m8g 

 
Latency (Mean ms)—Server Topology 

Instance Size AMD EPYC (m8a) AWS Graviton4 (m8g) 

large 8.08 ms 11.24 ms 

xlarge 5.98 ms 9.12 ms 

2xlarge 5.76 ms 8.96 ms 

4xlarge 7.39 ms 7.71 ms 

8xlarge 7.69 ms 7.69 ms 
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Architectural Analysis: Right-Sizing and Scaling 
Behavior 
 
 
A central observation in this dataset is that increasing instance size did not uniformly improve 
Valkey performance. The measured results suggest that scaling behavior depended on how the 
workload interacted with core count, cache locality, and memory topology across the tested 
configurations. 
 

 
Interpretation of the Measured Behavior 
 
These results are consistent with the way Valkey can respond to processor topology under real 
deployment conditions. In practice, instance selection should consider not only vCPU count, but 
also the interaction between concurrency, cache locality, and memory-access behavior. 
 
In this study, the 2xlarge configuration provided the strongest combination of throughput and 
latency for AMD EPYC. At larger AMD EPYC sizes, the results are consistent with increasing 
topology-related overhead, including reduced locality across NUMA domains and shared-cache 
effects. This suggests that, for the tested workload, a well-matched instance shape can 
outperform a larger configuration. 
 

Instance Footprint and Memory Sizing 
 
 
In the server-topology results, m8a.2xlarge produced the highest overall throughput, including 
higher throughput than m8g.8xlarge. For deployments that fit within this resource envelope, the 
data indicates that a smaller instance can, in some cases, deliver stronger single-instance 
performance than a larger configuration. 
 
For memory-bound deployments, moving to a larger general-purpose instance may add vCPUs 
without producing proportional Valkey gains. In those cases, memory-optimized families may 
provide a better fit. Examples such as r8a.2xlarge and higher-memory variants like 
x8aedz.xlarge and x8aedz.3xlarge offer additional memory capacity while maintaining an 
instance shape that may remain favorable for single-instance Valkey operation. 
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Bottom Line for Deployment Planning 
 
For Valkey deployment planning, the data suggests that instance right-sizing is as important as 
raw scale. In the tested server-topology configuration, AMD EPYC (m8a) at 2xlarge delivered 
the highest peak single-instance throughput, while larger Graviton4 (m8g) sizes showed more 
gradual scaling behavior. When additional capacity is needed, horizontal scaling remains an 
important consideration. 
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Appendix A: Methodology and Infrastructure Configuration 

Topology and Environment Validation Testing was conducted across five instance sizes 
(large, xlarge, 2xlarge, 4xlarge, and 8xlarge) and three deployment models: a single-server 
instance, a server with two replicas, and a three-member cluster. Load generation used 15 
m6g.large client instances. Each client ran 2 threads with 25 connections, for a total concurrent 
load of 750 connections. The test protocol included a warmup phase followed by 10 iterations of 
5 to 10 minutes each. 
Benchmark Execution Specifications The data store was pre-populated with 512-byte 
payloads. To approximate a representative enterprise caching pattern, the workload used an 
80/20 read/write mix, with 80% GET operations and 20% SET operations. This distribution was 
implemented through a custom Lua script executed with the eval command during each 

benchmark run. 
Cluster and security settings were enabled dynamically through environment variables at 
runtime. Cluster configurations used --cluster --rfr all ($CLUSTER_ARGS), while encrypted 

connections used --tls --insecure ($TLS_ARGS). 

 
The standard valkey-benchmark harness invocation used in this study is shown below: 

 
timeout ${test_time}s /usr/local/bin/valkey-benchmark \ 
        -h ${SERVER_IP} -p 6379 \ 
        $TLS_ARGS \ 
        $CLUSTER_ARGS \ 
        -a valkey \ 
        -d 512  \ 
        -r 3000000 \ 
        -n 100000 \ 
        -l \ 
        --precision 3 \ 
        -P 1 \ 
        -- \ 
        eval "if math.random(100) <= 20 then return redis.call('SET', 
KEYS[1], ARGV[1]) else return redis.call('GET', KEYS[1]) end" \ 
        1 __rand_int__ __data__ 
 
Data Integrity and Statistical Sampling A 2-sigma (2σ) outlier filter was applied to the 
benchmark sample stream before aggregation. Of 241,880 raw samples, 227,625 were retained 
as inliers, corresponding to a 5.89% exclusion rate. Retained data were then aggregated across 
multiple levels, including per file, per client instance, and per scenario, to preserve both central 
tendency and cross-client variability. 
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Appendix B: Little's Law Validation 

To assess the internal consistency of the recorded performance metrics and verify that the test 
infrastructure did not overstate achievable capacity, Little's Law1 was applied to the aggregated 
results. 
Little's Law was modeled as: 𝐿 = 𝜆𝑊 
Where: 

● L is the in-flight work 
● 𝜆 i is the throughput 
● W is the average latency in seconds 

 
Validation Parameters: The Little's Law back-check used the following configuration limits: 

● Max client instances: 15 
● Max connections per client: 50 
● Pipeline: 1 
● Per-client in-flight limit: 50 
● Total in-flight limit: 750 

 
Outcomes: The validation identified a small number of edge-case exceedances in the dataset: 
5 scenario means exceeded the total in-flight limit, and 6 scenario rollups exceeded the per-
client threshold during p95 capacity sanity checks. Overall, Little's Law served as a useful 
consistency check, identifying scenarios close to the modeled operating envelope while 
supporting the broader integrity of the measured benchmark results. 
 
  

 
1 A fundamental theorem in queuing theory stating that the long-term average number of items (L) in a 
stationary queuing system is equal to the long-term average effective arrival rate (𝜆) multiplied by the 
average time (W) that an item spends in the system 
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d. 

DISCLAIMERS 
 
The information contained herein is for informational 
purposes only and is subject to change without 
notice. While every precaution has been taken in the 
preparation of this document, it may contain 
technical inaccuracies, omissions and typographical 
errors, and AMD is under no obligation to update or 
otherwise correct this information. Advanced Micro 
Devices, Inc. makes no representations or 
warranties with respect to the accuracy or 
completeness of the contents of this document, and 
assumes no liability of any kind, including the implied 
warranties of noninfringement, merchantability or 
fitness for purposes, with respect to the operation or 
use of AMD hardware, software or other products 
described herein. No license, including implied or 
arising by estoppel, to any intellectual property rights 
is granted by this document. Terms and limitations 
applicable to the purchase or use of AMD’s products 
are as set forth in a signed agreement between the 
parties or in AMD's Standard Terms and Conditions 
of Sale. GD-18u 
 
©2026 Advanced Micro Devices, Inc. All rights 
reserved. AMD, the AMD logo, EPYC, and 
combinations thereof are trademarks of Advanced 
Micro Devices. Other product names used in this 
publication are for identification purposes only and 
may be trademarks of their respective owners. 
Certain AMD technologies may require third-party 
enablement or activation. Supported features may 
vary by operating system. Please confirm with the 
system manufacturer for specific features. No 
technology or product can be completely secure. 
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