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Designing hardware accelerators is challenging, particularly for 
domain experts from other fields
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Lack of a robust compiler infrastructure hinders 
DSL development

Limited debugging tools hinder DSL adoption
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Optimizations in Calyx

Calyx Code

ASIC FPGA

Resource Sharing Register 
Unsharing

Different end-targets will benefit from 
different sets of optimizations



Debugging with 



Debugging in Software
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Debugging in Hardware



Debugging in Hardware

RTL doesn’t know about the control of the accelerator
• Any assignment could change at each clock cycle

• So, debugging tools must capture and display every change

Even simple accelerators can have many thousands of cycles!



Even worse: generated RTL does not resemble the surface 

application

We cannot expect domain experts to 

code in a DSL and debug in RTL



RTL is too low-level for 

DSL accelerator debugging

Instead debug at the level of the 

Calyx IR



High-level 

control flow

Image by Eucalyp

Calyx knows about control flow explicitly. This 

bypasses many of the challenges of RTL simulation
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Calyx represents many of the realities of hardware which are 

not visible when debugging at the DSL level (or C for HLS)



Calyx Interactive Debugger (CIDR)

Built on top of the Calyx Interpreter



Calyx Interactive Debugger (CIDR)

Built on top of the Calyx Interpreter



Future extensions to CIDR

• Data structure rematerialization for frontends

• Source Location support and gui interaction

• IR level debugging constructs/annotations

• Watch values & asserts

• FPGA integration (capture error state from FPGA to 

debug in software)

• And much more in the broader Calyx ecosystem
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