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Although high-level synthesis (HLS) has reached a significant level of
maturity, previous work highlighted remaining challenges. Identified
challenges include disparities between estimated and actual hardware
implementations, as well as the persistent need for expert tuning of code
and synthesis directives [1]. To address these challenges, we propose an
HLS flow based on a domain-specific language (DSL) to improve design
traceability and automate key optimization steps for synthesizing
embedded control algorithms.
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node PI (E: real)
returns (U: real);
var Kp, Ki : real;
let
   Kp = 4.25;
   Ki = 32.14;
   U = 0.0 -> Kp * E -
Kp * pre E + Ki * E +
pre U;
tel

node PI (E: int) returns
(U: int);
var Kp, Ki, _PI1, ...,
_PI8  : int ;
let
   Kp = 17 >> 2;
   % ...
   _PI1 = pre U;
   _PI8 = _PI7 + _PI1;
   U = 0 -> _PI8;
tel

def PI (E: i8, en:bool)
-> (U: i8) {
   Kp:i5 = srl[2](17);
   // ...
   _t8:i8 = add(_t7,_
t1);
   U:i8 = reg[0](_t8,
en];
}

pat lut_add (a: i8, b: i8) ->
(y: i8) {
   y:i8 = add(a, b) @lut; }  
imp lut_add (a: i8, b: i8) ->
(y: i8) {
   t0:bool = ext[0](a); //...
   t8:bool = ext[0](b); //...
   t16: bool = lut2[6] (t0,
t8) ; //...
   y: i8 = cat(t16, ...,
t23); }

LUT2_inst_t16 : LUT2 
generic map ( 
   INIT => X"6") 
port map ( 
   O => _t16, 
   I0 => _t1, 
   I1 => _t8 );
assign y = {_t16, ...,
_t23};  
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