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The embedded and HPC domains are distant, but e C(Current Binary Translation Framework e [or embedded HPC the use of GPUs and FPGAs
some of their requirements are converging: Features as acceleration engines may exceed the area
e Hmbedded systems run applications requiring o Process ELF files or instruction traces power/energy budgets
ever increasing computational power o Decoding of MicroBlaze and ARMvS
e HPC systems require new levels of power instruction fields and operands e (CGRAs are an interesting alternative:
efficiency o Detection of four types of segments o (Customized engines
e Both domains require better compute o Detection of recurrent locations and iteration o Enough performance at a fraction of the cost
performance per energy cost counts of repeating segments and energy efficiency
o Conversion to CDFG representations:
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Application { Detection I @GPR@)" 7| Hardware Segment type: acyclical Segment type: cyclical o Targets runtime compilation of configurations
N | -7 Clenerstion Number of nodes: 5 Number of nodes: 10
I J N | Number of memory reads: 1 Number of memory reads: 2 > Easy to prograin by non-hardware experts
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e Binary Segments [3] m [requency of operation is independent of

o Different types of instruction sequences configuration due to enforced pipelining
o Detected automatically from profiling

o Translated into specialized hardware e Open source MIT license repositories

o RISC-V System on Chip 4+ Versat CGRASs
m https://github.com/jjts/iob-soc
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\ | branch 5 EaCkV;ardS W .mse B e Acceleration of MicroBlaze loop traces [1,2]: o Memory access pattern analysis
. branch ¢« branc o | . .
| ' o 9.6x geo. mean speedup vs. MicroBlaze o Segments representing nested loops,
o 1.8x geo. mean speedup vs. 4-issue VLIW o Segments representing multi-path loop traces

More on binary acceleration approaches:
o N. Paulino ef al. 2020. “Improving Performance and Energy e [Listimated ILP potential in ARMvS8 applications e (ienerating loop and subgraph accelerators:

jog&sump tio:éﬁimbedded . g/Ss ems Wg f if“z/ Aclceéem'%m: o 4.8, in Basic Blocks from traces o At runtime by component assembly via DPR
urvey’, omputing Surveys 53, 1, Article :
(February 2020), 36 pages o For ARMvS8 on UltraScale+ MpSoC-devices
e N. Paulino, (2020): A Breakdown of Binary Acceleration e RISC-V SOC—|—V€I‘S&t@65Hm vs. ARM A9@40nm o For standalone RISC-V cores

Approaches and Systems. INESC TEC. (DataPaper). o ~2x less power consumption o For our RISC-V4-CGRASs designs

0 ~3x less silicon area
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