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About us: TI Processors and Open source

Upstream FIRST mentality!

Decades of contribution and collaboration Ingrained culture to give back to the community

Focus on long term, sustainable and quality products

Upstream and opensource ecosystem in device architecture

Upstream FIRST!
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Overview

• Problem Statement & Goal

• Proposed Solution

• Software Architecture

• Linux-Controlled Multi-channel Audio Offload Example & Demo

• Linux-Controlled Multi-channel Audio Pipeline & Demo

• Performance Benchmarks

• How this is upstream friendly?

• Current Status and Plan Ahead

• Q&A
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Disclaimers

• This is a technology presentation, not product-readiness or roadmap 

commitment

• Opinions presented here are that of the speakers and may not reflect that of 

Texas Instruments Inc.

• Some Illustrative visuals generated using AI tools; Performance data is based 

on measured results.
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Problem Statement

Problem is not compute - It is integration into Linux

Performance 
General-purpose CPUs are inefficient 

for multi-channel real-time DSP

Integration 

Linux  DSP integration is complex

Inefficient data movement 

Multiple memory copies → high 

latency & CPU overhead

Poor Scalability

Systems don’t scale well with 

channels/workloads

Underutilization 
DSPs remain underutilized



Goal

Enable DSP usage using standard Linux components only



Proposed Solution: Linux Controls, DSP accelerates

Core Idea

➢ Keep Linux as the system 

orchestrator

➢ Use DSP as a compute accelerator

➢ Separate control plans(Linux) and 

data plane (shared memory)

Key Advantage

➢ No need to move

application logic from Linux

➢ Reuse pre-built DSP kernels

➢ Zero-copy buffer model

(no redundant ARM+DSP copies)

➢ Deterministic, low-latency

processing

➢ Clean, reusable

heterogeneous compute pattern

• Manages ARM → DSP communication 

(RPMsg/RPC)

• Allocates and manages shared DMA 

buffers (DDR)

• Handles synchronization & low-latency 

messaging

• Linux writes data → shared DMA buffer 

(DDR)

• Notifies DSP via RPMsg

• DSP copies data → L2 SRAM (Linux Audio 

Pipeline only)

• DSP executes signal chain

• Results/KPI written back → shared buffer

• DSP notifies Linux



Zero-Copy as Design Principle



Software Architecture

TI rpmsg-dma 

Library

 
(Allocates DMA 

capable buffer , 

rpmsg, rpc and 

synchronization)

Linux Kernel 

Drivers

 (RemoteProc + 

rpmsg driver – 

Loads DSP 

firmware and 

handles IPC)  

Shared DDR 

Buffer
DMA capable 

buffer in DDR (For 
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only control 

DSP Firmware
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receives rpsmg 

notifications

DSP Audio Signal 

Chain
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DSP Native Pipeline

A-Core (Linux) DSP

Control 

Data 
Linux Audio Pipeline  

Linux 

User 

Space
 

(Audio 

application  

Alsa / 

Piepwire/Gs

treamer/ 

Custom 

app)



Linux-Controlled Multi-channel Audio Offload Example

Signal chain execution on DSP

What is AM62D?

• Sitara AM62D Audio & Signal 

Processing SoC

• Expandable hardware for 

premium audio

• Quad Cortex-A53 running Linux

• C7  vector DSP for signal 

processing

• R5F cores for real-time control

• McASP interfaces for 

multichannel audio





ARM vs C7x + ARM: Real-Time Performance Comparison

Signal chains are not strictly identical; results reflect practical system-level improvements with DSP offload.

Illustrative visuals generated using AI tools; performance data is based on measured results.



Linux-Controlled Multichannel DSP Audio Pipeline Example

Signal chain execution on DSP
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How this is upstream friendly?

No Kernel 

Patches

No Changes to Kernel 

Core, Standard APIs, 

Portable across SoCs.

No Proprietary 

Frameworks

Built on Remote Proc,  

ALSA, RPMsg etc.

Enables community reuse and evolution

No tight DSP 

coupling

DSP can run 

baremetal, freeRTOS 

etc.



Current Status and Plan Ahead

Current Status Plan Ahead

❑ Working Linux DSP offload solution with 

working examples 

❑ Real-time Streaming from Linux as well 

as DSP

❑ Zero copy buffer handling – Shared DDR 

buffer

❑ Stable RPMsg-based communication

❑ ALSA integration 

❑ Integrate with PipeWire & GStreamer

❑ Extend to DSP + AI hybrid pipelines

❑ Enhance scalability (higher channels, 

bandwidth)

❑ Multi-buffering, scheduling & pipelining.

❑ Add Profiling, tracing, & latency 

measurement tools



References

• AUDIO-AM62D-EVM

• Processor SDK Linux Doc - AM62D

• Processor SDK Linux AM62D Demos

• Source Code : TI rpmsg-dma

• Source Code : MCU + SDK

• Source Code : Audio_filter_offload

• Source Code: fft2d_linux_dsp_offload

• Source Code: Sigchain_biquad_cascade

• MCU + SDK Doc : Audio_offload

• MCU + SDK Doc : FFT2D_LINUX_DSP_OFFLOAD

• MCU + SDK Doc : Cascade_Biquad_Parametric_EQ
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Q&A

• Contact Information:

– Vishnu Pratap Singh v-singh1@ti.com

– Paresh Bhagat p-bhagat@ti.com

• Also, on IRC @ libera.chat #linux-ti
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Learn more about TI products

‒ https://www.ti.com/linux

‒ https://www.ti.com/processors

‒ https://www.ti.com/edgeai  
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