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Redfish
• API used to manage servers and equipment
• Wide industry backing, evolving scope

REST
• Approachable for developers, supports 

HTTP/1.1 and HTTP/2
• Payload is human readable, machine capable

gRPC
• Possible new approach for Redfish transport
• Claimed efficiency gains and improved 

throughput
• Payload not human readable 

(Protocol Buffers / Protobuf)

Introduction

Provide data to answer the question:
Is gRPC a suitable transport 
for the Redfish data model?



1. REST Server + Client 
implementation

2. Develop Redfish Protobuf
encoding

3. Extend implementation with gRPC

4. Conduct comprehensive 
benchmarks

Testing Methodology



Creating the Protobuf Encoding

Protobuf DefinitionRedfish Schema



Generating a Redfish Library

Protobuf Definition

Generated Go 
Code



Storing a Mockup Object

Redfish Mockup

Protobuf Message Object



Mockup Object Wire Format

Protobuf Message Object

Json Encoding

Protobuf Wire Encoding



Results
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Test Conditions:
• 24 Client Workers
• Persistent 

Connections

Observations:
• HTTP2 shows modest 

gains over HTTP1
• gRPC request rate 

similar across 
payloads

• JSON encode/decode 
much slower than 
Protobuf
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Is gRPC worth considering for Redfish?
For Redfish Clients: Yes! 
• Reduced resource usage
• Decreased network load
• Increased throughput
• Positive developer

experience

For Redfish Servers: Maybe…
• Increased overall throughput
• Increases load on server per client
• Strained embedded environment

• (Protobuf Definitions Size, CPU, 
Marshalling)

Additional Research:
• gRPC With JSON Payload (gNMI)
• HTTP Library with Protobuf 

Payload
• Repeat benchmarks with Python
• Measure streaming payload



• Benchmark donated to OCP Hardware Management Project
• Protobuf conversion code donated to DMTF

• Map additional Redfish features into RPC style
• Consider additional transport/payload configurations
• Investigate Protobuf versioning, OEM extensions

Next Steps:



Thank You!



Overhead Measurement

ServiceRo
ot

AccountS
ervice

Manager System Memory

HTTP1 0.84 1.28 1.03 1.14 1.1

HTTP2 0.809 0.938 0.938 0.936 0.907

HTTP2 0.537 0.594 0.554 0.53 0.507
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Request Rate Without Telemetry
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Payload Sizes

ServiceRoot AccountService Manager System Memory

HTTP 1 928 4KB 2KB 3KB 2KB

HTTP 2 1KB 5KB 3KB 4KB 2KB

gRPC 2KB 4KB 3KB 3KB 2KB
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HTTP 1 385KB 3,924KB 1,957KB 2,742KB 1,160KB

HTTP 2 202KB 3,784KB 1,777KB 2,561KB 936KB

gRPC 1,001KB 2,220KB 1,113KB 1,532KB 733KB
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Worker Count
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