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The Age of Domain Specific Architectures
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from: “There’s Plenty of Room at the Top,” Leiserson, et. al., to appear.

» Achieve higher efficiency by tailoring the architecture to characteristics of the domain
- More effective parallelism for a specific domain, More effective use of memory bandwidth

- Domain specific programming language

Source: A New Golden Age for Computer Architecture: (Domain-Specific Hardware/Software Co-Design)
John Hennessy and David Patterson, Stanford and UC Berkeley,13 June 2018
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Towards Domain-Specific EDA tooling

Community &
Ecosystem

Multiplying resources?

How/where can | run the tools?
* Proprietary vs. Open Source

* Online resources, forums
* Leverage other’s work

» Permissable licensing
* Modular packaging
» Redistribution

Flexibilit Control &
y Customization
How can | do ?
« Effort and time to fixing bugs
« Add custom features
» Build your own flow
Guarantee Support
KEY
Guaranteed functionality? === Existing EDA tools
- We sell what we guarantee —— Domain-specific Tools
* Full support from vendor

AMDZ



[Public]

Domain Specific Era Needs Domain Specific Backends
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www.rapidwright.io
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http://www.rapidwright.io/

[Public]

Domain-specific Fast P&R Using Split-Compilation AMDCY

Phase 1: Phase 2: Phase 3:
Partitioning Parallel Compilation Stitching
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Input dataflow design Partition the design into islands Islands and All islands stitched together
in C/C++ placed & routed in parallel & Inter-island routing

5 Licheng Guo, et. Al., “RapidStream: Parallel Physical Implementation of FPGA HLS Designs,” ACM FPGA2022. AMDﬁ
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Interchange Project: The Bridge to Open Source
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Towards Domain-Specific EDA tooling

Community &
Ecosystem

Control &

Flexibility Customization

Guarantee Support

KEY
Guaranteed functionality? === Existing EDA tools

We sell what we guarantee
Full support from vendor

- Domain-specific Tools

7 AMDZ
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Macro Trends of Compilation Strategies

Domain
Specific

Today’s Status Quo Academic Prototyping Can Vendors support
Phase all the flavors?

Future flows will require advanced customization capabilities:
« Open-source companion platforms are the best pathway for domain-specific technology
 We need new ways of providing support and guarantee

g AMDZ
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What is RapidWright?

» Companion framework for Vivado
- Fast, light-weight, open source

|
. . Reader
- Source code independent of Vivado

- www.rapidwright.io

. - Placement
Domain-specific

Implementation
Strategies

» Enables targeted solutions

- “Build-your-own” flow }
“Copy and Paste” implementations

Domain-specific fast compile flows 1 ]

Customized bottom-up flows RAPID )
Rapid prototyping of CAD concepts WRIGHT. VIVADO

Routing

DCP = Design Checkpoint (FPGA compilation snapshot)
1 AMDA


http://www.rapidwright.io/
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