Pyxis: A dataflow synchronous programming approach to
automated FPGA circuit production for advanced GNC
algorithms
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Dataflow programmmg as an '; ' - Compilation to replace synthesis
alternative . _ . e | - e + The classical synthe5|s process is time-consuming and
. requwesadvanced hardware design skills. High-level
-synthesis tools facilitate the creation of code, but they also
lengthen the workflow and often result in sub-optimal
circuit [2]. The usage of pattern matching technique with
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Dataflow programming languages like Lustre and
Simulink share certain similarities with register transfert
level (RTL) representations inhardware description
languages. Within the aerospace industry, model-based

o ARty | . | " a sketch driven approach inspired from software
engineering relies on dataflow programmlng to o . . . o
compilation for Verilog netist production ensures the
‘implement control algorlthms [17. Epr0|t|ng these i I O
commonalities, these representatlons can be utilised as ‘_ | P - P T
an input Ianguage for synthesis, offering an alternatlve to” '
high-level syn‘the5|s - 2 o e n . #dC :

\
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Synchronization system . . Bmldrng cwcmt W|th pattern
| - _ ' Lk -_ - matchmg
Wrapper | | | . - . , | | .
- pat lut_mux_ i J(sel bool, a: i_n, b: in) -> (y:.i_n) {
Enable y: i n = mux(sel, a, b) alut '
Outputs | _ R S S | - |
i - , . : ' : &
imp lut _mux_i n[1,1](a: ‘i n, b: i n, sel:bool) -> (y: .
1 n){ e * - ’
@ B . : .
| 'v@ :bool = vcc(); . .
a_n: bool = ext[n](a);
Clock v b n: bool =-ext[nT(b); |
~1l_n: bool = lut3[@xac](a_n, b_n, sel) @a6(??, ??);
Reset _ : r_n:'bool1= fdre[o](1l_n, v0) @a(??,??); e .
- . ) ~ y: in=cat(a @, a1, ..., a_n); ‘
Inputs ' } . _
®
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