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This_research project aimed to develop and promote HDLRuby, a language for
designing digital circuits. The goal was to increase the productivity of designers implementing
edge-computing applications. Toward that end, this language has been developed from a prototype to a

ready-to-use framework for the fast design of digital circuits.
HDLRuby being a new language, it is not directly supported by existing digital circuit synthesis
tools. Hence, the framework includes a compiler for converting HDLRuby descriptions into
synthesizable code in standard languages (Verilog HDL and VHDL). A simulator is also provided for
validating the HDLRuby descriptions before the corresponding circuit is being implemented, and a

library of generic components for shorter descriptions of complex circuits. The HDLRuby framework
has been validated with the implementation of several circuits, and it has been made publicly
available online as standard packages and as a source code repository.
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1. MEI8 HDLRuby VHDL 2. FPGA Xilinx VC707
Type Number Utilization
Metric VHDL HDLRuby Ratio LUT slices 418 0.14%
Lines of code 754 256 2.95 Register 117 0.02%
Variables 80 60 1.33 slices 10 0.01%
Assignments 272 78 3.49 Multiplexers 24 3.43%
Operations 245 126 1.94 1/0 pins 1 0.15%
Controls 174 83 2.10 Clock Buf. 2 6.25%
Cyclomatic 163 76 2.14 Timing Period | Frequency
Processes 1n 5 2.20 FPGA clock 5.000ns | 200MHz
Bit literals 131 25 5.24 MEIS clock 10.000ns | 100MHz
Bits in literals 628 123 5.11 Reg. time 9.713ns nla
3. IC 0.5 um CMOS Arrival time 5.407ns n/a
Type Value Slack 4.306ns n/a
Nb. of cells 6475
Nb. of nets 35501
Nb. of gates 9199
Surface 6.313mm?2
Clock freq. 28MHz
HDLRuby FPGA IC 2 3
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