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Abstract A programmable SoC, which integrates processors and FPGA on the same chip, has become attracted
attention in embedded systems. This paper shows comparative evaluation of SW/HW communication methods on
system design environments for Programmable SoCs. We evaluate SWORDS framework that we are developing,
SDSoC of Xilinx, Inc. and Xillybus of Xillybus, Inc.. For each of the environments, we discuss the feature and
usefulness as a design methodology by comparing the design flow and system configurations that can be designed.
Furthermore, we quantitatively evaluate the system designed with SW/HW communication methods provided by
each environment by matrix product calculation. Additionally, we compare the correlation between communication
performance and data size.
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for (i = 0; i < MATRIX_SIZE; i++){
for (j = 0; j < MATRIX_SIZE; j++){
#pragma HLS PIPELINE l1=1
clilljl = 0;
for (k = 0; k < MATRIX_SIZE; k++){
c[il[j] += alil[k] * b[k][j];
1
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T—= YA DN WEE, SWORDS (2 & 283 h &b Mk
MEL R/ e 5b. Yo 7573#:%1»%:', SDSoC @
Master 23E5&0 & 75 7z, Xillybus Tl HW ALDRIERDHE S
T, FEITRE B IEEIZKRED o /.
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Wiz, SDSoC B & SWORDS TOF— &1 X & O
MERRZL. HW EIT7TIE, ¥ DK EWIE EEITHRERT A
s 278, SW EiTH & g U TRMEI &R DR WZ & 300
5. Fiz, FHHY Y - ARIEY A ABRKREVIZEBENT 503,
SDSoC T Stream % il 9 254 1& Master & LEIR L TA %0
ZeMahDb. Stream EFHHT 254 IL8(F & FHE QLD
WHFNZfTboNb 720, FEMMENT — XEE % FHFORM A E <
7% %. Master BE T, BELRT—XDMEEZE —FHICMHE L
Tho, HEUEITHLNSE. 2D, Stream Z{EHT S
B4 1% Master 23T 2546 & R L CHINTETT 251
B0, HHY Y — AR UEITRB OB hnE &
PREL RS,

SWORDS TlE, ®—V VTR AZKTRMNZIT>54,
HP & ACP TZ Y5 &b AREDFETRM & o7z, /272U
PIZ&k2BEIEF vy Y2 BT hinwizd, SW X2

#* 4 ATHIRTHIE D AT (us)

mE | EEAR T
4] 8] 16] 32
Stream | 28| 30| 74| 392
SDSoC Master 21 23 40 157
Soft 8| 49| 3822072
HP-pol 4] 8] 31| 201
HP-intr | 46| 50| 70| 237
SWORDS | ACP-pol | 4| 8] 32 198
ACP-intr | 11| 14| 38 | 205
Soft 8| 50| 379 | 2953
illybus Hard | 478 | 607 | 2580 | 8570
Soft 17| 36| 369 | 2067

x5 ATHIREEOMM Y Y — 2

e LUT
BREE WEHA| FF | LUT BRAM | DSP
RAM
Stream | 10729 | 6442 640 14.5 12
SDSoC
Master 5624 | 2998 | 1110 7.5 40
4 HP 4139 | 2509 | 1029 5 40
SWORDS
ACP 4139 | 2509 | 1029 5 40
Xillybus FIFO 6903 | 5853 | 1146 10 40
Stream | 11555 | 6668 689 15 24
SDSoC
Master 7670 | 4069 | 1910 7.5 80
8 HP 6185 | 3568 | 1829 5 80
SWORDS
ACP 6185 | 3567 | 1829 5 80
Xillybus FIFO 8954 | 6898 | 1946 10 80
Stream | 13045 | 7139 851 15 48
SDSoC
Master | 11746 | 6003 | 3509 7.5 160
16 HP 10204 | 5544 | 3424 5 160
SWORDS
ACP 10204 | 5543 | 3424 5 160
Xillybus FIFO | 12979 | 8860 | 3541 10 160
Stream | 16842 | 8608 | 1302 15 96
SDSoC
Master | 25122 | 35919 | 6725 8.5 220
32 HP 23656 | 33823 | 6630 6 220
SWORDS
ACP 23656 | 33834 | 6630 6 220
Xillybus FIFO | 26455 | 37139 | 6745 11 220
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P HW X A2 OFEATHERZMAT 25E81E Y 2T L2ROVERE
DHNEZ 5D, KEBRTIX, SWORDS THEKI 15
FHTRMLD X AT 2FITLTWRWZD, K=V v I hEE e
HoT\Wb., EAAZMHAT 2H41%, ACP 2HT2E0
NEHE L, ZHE, FryyvazEHLLTWbD, 4
ABNY RS ORI BB EIMT 2005 TH 5.
WME O E LSRR OBHRITEEZT 5%, SDSoC D AXI4-
Stream (251} % 3 D DMA % 5 Rb KL 2. 7 Ok
H, AXI.DMA SIMPLE 23 flD > bkt E# L o7z, T
N, SEALEZ 7025 ADF — X IZWERIZ i T 5 7
NUAZGRIZEEBEINTEOHAMELS 772 AT B0,
AXIDMA_SG & & ' AXI.DMA 2D I8} 5 F— & I[ED
F—NANy RPRMCHED D TH 5.

5. &b Y IC

AR TlX, SWORDS 7L —247—2, SDSoC, & & Xilly-
bus ® SW/HW M@EIZEH L, Y AT L#FHEHE LTOE
PERI D8 B e LIRSl 2 4T - 72, S0 58t LTiE, i@
S5 & B 2 Y1 0 400 bl e fighr o, o7 770 r—
Y a VTOFHIAEIT SN D, F72, SWORDS 7L —L47 —
2% WE L, AXI4-Stream Z{fiHT 51 > X 7 = — A IZH)G
THILHBREL TS,

BE ORIZEO L, JSPS BT 26870303 B & A
4 SCOPE(No.0159-0112) DBz & 5.
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