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Abstract
Remote Procedure Call (RPC) is a widely used 
abstraction in cloud computing, exposing a simple 
function call interface to remote services

We build on RPC-as-a-managed service (mRPC) by 
adding more language support, starting with Python 

Our design involves wrapping current Rust mRPC 
with a minimal layer of  Python

Our added layer exhibits strong performance, with a 
4x latency improvement over gRPC on small 
requests

Motivation

Traditional/Current RPC Approach:
• Implemented as an in-application-library
• Requires a sidecar (e.g., for policy enforcement)
• Sidecar adds excessive marshalling overhead 

mRPC Approach:
• Implemented as a managed system service 
• Reduced marshalling overhead by operating 

directly over RPCs instead of packets
• 2.5x latency speedup over Google’s gRPC

Design

1. Chen et al. Remote Procedure Call as a Managed 
System Service. In NSDI, 2023.

Evaluation
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The Client:
• Python objects minimally wrap Rust objects
• Getters/Setters invoke Rust methods via PyO3
• Invokes existing Rust frontend to interface with 

shared memory

The Server:
• Custom handlers that are Python functions 

invoked by Rust code on receiving a request 
• Similar object handling as per the client 

RPC-as-a-service yields efficiency and 
manageability, but is language-specific

Decomposition yields gRPC compatibility 
and a clear Python-Rust boundary

Python mRPC exhibits low latency for small 
messages

Objectives:
1. Enable Python apps to leverage mRPC
2. Offer gRPC-like API (backwards compatibility)
3. Minimize performance overhead

Future Research
1. Extend current mRPC protocol compiler to allow 

for fully automated Python code generation

2. Explore alternate approaches to building the 
Python frontend and compare efficiency between 
these different approaches 

Extend benefits of mRPC approach to other 
languages while maintaining efficiency

Further improve generality and efficiency to 
support wide-scale adoption

Problem: mRPC only supports Rust apps 

Many modern applications (e.g., machine 
learning, microservices) are written in Python 

Possible Approaches:

Varying Request Size :
• RPC protocol messages consist of single string
• Multiple trials with string length 10^k bytes

Methodology:
• Single-threaded closed-loop (subsequent request 

sent after previous replies) 
• 2 scenarios: Python gRPC vs Python mRPC
• gRPC runs without sidecar (conservative)

Simple Requests:
• RPC protocol messages consist of single string
• String lengths varies from 14-18 bytes 

• Spectrum of choices for frontend decomposition
• Rust code needed for modifying Rust types on 

shared memory
• Chose to expose Rust message types to Python

4x latency improvement
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