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Implementation of a High-Level Synthesis System
which Uses MIPS Assembly Programs as
Intermediate Representation

Yosurraka Iritant, ! Tarsuya Ikecamr, 2 Nacisa IsHiura, !

Hirovukt Kansara® and Hiroyukr Tomryama™

This article presents a high-level synthesis flow, which uses assembly programs as inter-
mediate representation. By synthesizing CPU compatible hardware from assembly/binary
programs generated by compilers, wider class of C programs can be compiled into hard-
ware. In order for the “hardware functions” to be called from the other functions, the callers
must be updated so that they may interface with the callee hardware. In our method, this
task is simplified by modifying caller code in source program level instead of in assembly
or binary level. Through RTL simulation, it is verified that a hardware function, synthesized
through assembly code generated by GCC for MIPS, are succesfully called from a main
function running on an MIPS R3000 compatible CPU.
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800006d4: 1w v0,12(sp)
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o HEHICROXZENT 5,
SP = &5 1 5144
ZHU, $sp DIz 7 a— VB SP ML THN—FY = 7lliciET 200
bDTH 2. BEDIWENHE I NIRRT $sp DIEDY, 5 1 51D 7 FL RIE
LWwZEZMHALTWS.
o G D% _ARG_callee_®, ARG_callee_1, ARG callee 2, \ICA 7T 5.
e RUN_callee 2 V—7"TH—=Y Y7L fHNFOIZKS (= F7 27 DEITHVET
T3)DEED.
o RBRICRDIZBML, KD HZERS.
return _RET callee;
(3) N=F7=7{Ld 2%
N—F7 = 7B callee D 2 E— hw_callee £ \>) BEABZERL, Tz ERNRE
T %. hw_callee 135180 F57- 3, bR X 7\,
o hw_callee D'EHIZRDIBEZEINT 5.
- RUN_callee 2V —7"CTHR—1 > 7L il 1127 % (WO L HIZSEE)§ 3)
DEAEFD.
— BIEDfE% _ARG_callee_0, ARG_callee_1, ARG_callee 2, » X ha—F7 5.
o hw_callee 11O return exp; X% T RT MRl CEHLT 2.
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/* main 1Y 7 bV = 7 CTHET ¥/

/* main (Y 7 b = 7 THET */

1: int main (void) { 1: int main (void) {
2 int n=4, a[4], b[4]; 2 int n=4, a[4], b[4];
3 int s = vprod(n, a, b); 3: int s = vprod(n, a, b);
4: return 0; 4 return 0;
5: 3 5: %
/¥ N—=F7 = 76T 5% </ /¥ (1) Ta—NVERDES */
6: int vprod (int n, int *a, int *b) { 6: static int _RUN_vprod;
7: 7: static int _ARG_vprod_0;
8: int i, s=0; 8: static int *_ARG_vprod_1;
9: for (i=0; i<n; i++) { 9: static int *_ARG_vprod_2;
10: s += a[i] * b[i]; 10: static int _RET_vprod;
11: } 11: static void *_SP;
12: return s;
13: } /5 @) AV =7 x—AB (V7 b7 */
12: int vprod(int n, int *a, int *b) {
13: _SP = &n;
14: _ARG_vprod_0 = n;
15: _ARG_vprod_1 = a;
16: _ARG_vprod_2 = b;
17: _RUN_vprod = 1;
18: while (_RUN_vprod) {;}
19: return RET_vprod;
20: }
/% (3) N—F 7T BBk */

21: void hw_vprod(void) {
22: while(!_RUN_vprod) {;}
23: int i, n, *a, *b, s=0;
24: n = _ARG_vprod_0;
25: a = _ARG_vprod_1;
26: b = _ARG_vprod_2;
27: for (i=0; i<x; i++) {
28: s += a[i] * b[il;
29: }
30: _RET_vprod = s; _RUN_vprod = 0;
31: }
(@) LH7u s 745 (b) Y —Aa—FEFHF72 77 A

B4 v—Ra—-Fi@izliCTmrsI7L
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LUT $ | %€ (ns) | YA 7 LEK
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I a— F o7y 7V 2T T 2. 24k CDFRG I L 72 b O % FJhi AR
DNy P Ly FTA—F7 7ML, CPU LfE L THEITT 5. DL LR IL Perl 5 TH
1L TE D, Linux, Mac OSX, Windows LD Cygwin ZOBEECHEIfET 5. 72, av 34 7
12 1% mips-elf-gee (3.4.6) Z w7z,

42 = &’

i 257 LA TERLEN—F7 27 & CPU ZHEAL, 2 aL—% LTEEX ¥ 7.
% 72, Xilinx #L® ISE (Integrated Software Environment) b= T AR C R B R 0 IEIE O FF
fizfT>7. 2 2D 1 ZILhF (R 4) ONBEZEIET 288z N — P = 7Loxg &
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