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Motivation

1 Solution: On-chip Bus Trace Analyzer

Levels of abstraction (signal, timing)
Trace reduction (encoding, lossless data compression)
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AMBA Signal Tracer Block Diagram
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Abstraction of Bus Signal/Timing
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B Abstraction (multi-resolution):
m the granularity of signal and timing observation
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Abstraction of Bus Transfer State

B Provide high level debugging scheme

P Reduce trace size
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Trace Depth vs. Trace Memory Size
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Trace Compression Ratio

P Trace AMBA AHB 88 bits signal
P Run 10,000 cycles

- mpression Rati
Original trace Compression Ratio

size After Signal/Timing Abstraction and Trace Reduction
(el Byele) @ mode 1 @ mode 2 @ mode 3 | @ mode 4 @ mode 5

F;Zﬁzﬁg“ai' 880000 83.71% | 83.79% | 90.05% | 94.67% | 96.99%
Fib. Sequence 880000 78.51% | 80.05% | 87.91% | 90.45% | 94.73%
G.C.D. 880000 83.22% | 83.45% | 89.14% | 92.76% | 95.68%

Towers of Hanoi 880000 78.64%0 80.61% | 85.99%0 | 88.58% | 92.56%0
Knight Problem 880000 83.96%0 84.33% | 96.39%0 | 97.16% | 98.32%
Quick Sort 880000 78.27% 79.99% | 99.64%0 | 99.71%0 | 99.80%0

Geometric mean

Trace Size @ each mode
88 hits x trace cycles
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Decompression Sighal Waveform
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P Trace mode 1

m Using Debussy tool to display the VCD format
waveform
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Decompression Sighal Waveform
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E Trace mode 5

m Using Debussy tool to display the VCD format
waveform
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Conclusion

I Supports AMBA AHB wrapper for easy
Integration

I Real time on-chip AMBA bus tracer

m Bus trace signals captured at different abstraction
levels

m Hardware-based lossless trace compression

o For signal characteristics, provides different compression
methods

I Flexible design allowing trade-offs between
= Signal/timing granularity

= Output pin counts
= On-chip memory size
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