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Calling Software Functions from Hardware Functions
in High Level Synthesizer CCAP

MASANARI NISHIMURA,! NAGISA ISHIURA,! YOSHIYUKI ISHIMORI,!
HiroYUKI KANBARA'" and HIROYUKI TOMIYAMATit

We are developing a high-level synthesizer named CCAP (C Compatible Architecture Pro-
totyper), which synthesizes functions in C programs into hardware callable from software. The
hardware functions (the functions synthesized into hardware) can be called from software and
the other hardware funcstions without designing specific interface in the synthesized system.
In this paper, we propose a novel framework in which the hardware functions can call software
functions in CCAP, for which we show both multi-thread and single-thread implementation
schemes. We verified the correctness of the proposed method (single-thread version) through
register transfer level simulation.
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Fig.1 A system synthesized by CCAP.
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Fig.2 Flow of synthesis in CCAP.

int caller() { int callee(a,, ..., a,) {
int y; int r;
y= callee(x;, ..., X,); rééurn r;

¥

void caller{) { void callee() {
int y; while (1) {
waitl(_RUN_callee);

int r;

_ARG_callee_1 = x; int a: = _ARG_callee_1;

_ARG_callee n = x ; int 3, = _ARG_callee_n;
_RUN_callee = 1;

wait@(_RUN_callee);

_RET_callee = r;

y = _RET_callee; _RUN_callee = @;

)
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Fig.3 Transformation for calling hardware function.
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Fig.4 Multi-thread scheme of calling software functions

from hardware functions.

void callee,, . () {
while (1) {
while (!_RUN_callee) {}
_RET _callee = callee(_ARG_callee_ 1, ...);
_RUN_callee = 0;
¥
)
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Fig.5 An implementation example of stub function.
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Fig.6 Single-thread scheme of calling software functions
from hardware functions.
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void caller() { void caller() {
int y; int y;
_ARG_callee 1 = x,; _ARG_callee 1 = x,;
_ARG_callee_n = x,;
_RUN_callee = 1;
@
i while (_RUN_callee) {
i if (_RUN_sw) {
y = _RET_callee; _RET_sw, =
} H swy(_ARG_swy 1, ...);
1) else if (_RUN_sw,) {
H

_ARG_callee_n = x,;
_RUN_callee = 1;

0
: while (_RUN_callee)__g)”{

} else if (_LRUN_sw,) {
_RET_sw, =
sw,(_ARG_sw,_1, ...);

y = _RET callee;
}
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Fig.7 Polling of global variables during the wait state.
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