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A Hardware/Software Method for
Heterogeneous Cores Cooperating on Stream Architecture
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Abstract In stream architecture, scalar core and stream core are heterogeneous cores, and achie-
ving the cooperation between them is a significant basis on which the stream architecture can run
correctly and efficiently. Aiming at solving the problem of low performance caused by software
method, this paper presents a cooperative method in which software modules work with hardware
logic, and implements it on the MASA-I stream processing SOPC system. Kernel algorithms of
media processing and signal processing are used to evaluate this method. The results show that it
is more advanced than the software method in that hardware/software method can achieve promo-

tion of cooperation performance by two orders of magnitude and double the kernel performance.
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SDR write (SDR1, adr 2100, len 100)

MAR write (MARO, adr 0)
Stream Receive (SDRO)
Memory Save (SDR0, MARO)

MAR write (MARO, adr 100)
Stream Receive (SDR1)
Memory Save (SDR1, MARO )
MAR write (MARO, adr 500)
Stream Receive (SDR1)
Memory Save (SDR1, MARO)

SDR write (SDRO, adr 2000, len 30)
MAR write (MARO, adr 600 )
Stream Receive (SDRO0)

Memory Save (SDR0, MARO)

B7 XU w17 D I S BR A 326 1Y I 6 2



2044 it "

Hl

AL
-

i 2008 4F

HE B HIF RN 6 KISk AR S Kik
HITITE 4 FIFO BAF A7, K ik 455 ] B T 4 ) 39
§2 db FEON 1, WK X 6 25348 2 M FIFO K%k
B 454 g nh, [ & (1 FIFO [0 33 1 %647 88 R 5
84 Lk, & 3% 45 il B G 4R B StreamLen send 4§
A K 630, F1 SDR write $8 4 H 1Y 2 2% 1
K 100, 750 B 3L R ik 6 K 100 1Y 4 3t AN
— AN 30 WS 5 AR I o R 3k A I B T AR il 4 4
Gz v inl 4% 1127 77 2H 56 & 7% SDR write 84, #1§
6 I &% MAR write, Stream Receive fil Memory
Save $84 , [T & X 5 ] 2 48 2 B8 2 1 S 4
FEC AR A BOR R IE I L 482 280 SDR 0, 45 1
BOR LR 484 S50k SDR 1 e Jq — IRTE A &%
Hi /72K 3% — K SDR write 4§ 4 K S 8l
30. TE 58 MO GE M5 3% 45 i 32 48 4k L 45 4 FIFO
MO AE & Kk AEREE Bl — D 2 BR IR P de ok £
g4 FIFO 5454 %2 .

i 0 IS A 8 B 5 A% B I g R 1 —
AN BECHRE A T LA R R R ) bk e AR R R R R
o R A T B 1 A i O AR S T A e
AE. I FLBUZE i 000 75 2B 3 5 1 i 2 B e s ey B0
i B2 % sh A A S B R 16 TS 4 R 8 O R 1 4 i
A FRAZ  H A R K 1 SRF 43 e (19 25 8] 25 &
I 75 B ik A TR 4 20 Bt AR A0 A % TR B R e
B B RS A R Ok Y O L B 2 1O

5 FH%hREIERE T A0 o4

R T VR AS SCHE Y BRORE 25 A 1 S 4 % P T
J7 s FATHE MASA-T kb SOPC R4 FSLl 1
. ARG R TE Altera 2 6] B9 StratixIl
EP2S180 FESCHLAY, Bt R FIAT 45 Altera 28 W] Y
AVLAON JLZ bR P e B 4 5k I NTOS 11
VE R FR A% s 1 AT 25 28 [A] i G 3, AR 8 44 v fin
A BE G it AR B, 48 11 i W0 kernelBusy., kernel-
Block.agBusy.agBlock Z& i} [A] . A XK T A A
18 I 32X T B ke i i M ] B 00 1Y) 3 24 2 g R M RE
FE RS 1 A5 i O AR P AT R T AT I R R
1A 5 U T 6T B ) AR Y 0 3K 7R SR AR B [
J7 i MASA-T Hig {7 Ga 477 & 1 JoAh A 1 1% &
AHTED.
5.1 HiEfER

TEVAR 2 4540 v, SO0 A% B 9 P B 32 2 Ik
T U B A% i R R AR SO T RORE 25 4 P [

T3 ¥ HVER A O W) 5k A I B3R A% b P R
) 03K T B2 O PR AF 8192 4> B B dl B
L. MR R 3k 3 B, R Load time
H Save time 43 il J2& i 2R OR 47 BCHR BT 14 #6 09
[a] , agTotalBusyTimeh #1 agAvalonBlockTime 43
ol 2 A A o i b 7 A S B AT I ) R
A=A Avalon B2k B ZE I [A].

®3 HEGEERETLT

it 5 iﬂfﬁ?ﬁ‘?ﬁﬁ'ﬂ@ iﬂﬂi%ﬁ%ﬁ&‘iﬁ& 6
i ]/ Cycle %2 i ] /Cycle %2
Load time 48923 34203
Save time 38385 25823
agTotalBusyTime 32361 17386
agAvalonBlockTime 15960 985

M 3 ] LU L (8 R 45 5 10 Bk R D 3%
TSR o A3 R LR A I [ U L 30 96 LA s b bk A
v I ST e ] A T 5006 1L Mk R AR 2R Y
Avalon 52k BH 28 i [ I A i B2 e A1 (S0h B D7 5 1)
620, XA PR R B T3 v v AR i — A R A 2 o
TR 38 v 0 e 2 1) ik 7 A A A 0k — R A
{55 B+ G2 1 5 T BORE 45 5 1) B [) 7 326 ol
Fa A% b ) BT L 3 1 i AL B A o I bk 7 A R K ik
B PRGSO HAN T 25 LSBT,
5.2 ROEEHIT

7RSI B A R4 o Ak B R ) R A L
SRR A RUAT O U b T O s B PR RE L 3R 4
Je AP A 00 3 i 3 A 2 B B

x4 MERAPZOCEZERERSH

%0 A7 B4 R B A AR S 8
FFT 1024 SR FET, R FA3E 2 (1 FFT Bk
FIR —HYETERE R 8 MR AL ARl 1024 4
DCT PR A 4 X 4 1 8 BOAR 5278 3, i A 120 4>
16X 16 [ 7 Ht
CONV 3X 3 BHULEE i AKE S 1024 X 1024 4~ 45

Mpeg H 8 X 8 Hy B4l 28 55 3k, i A BodE

BlockSearch(BS) 1024 % 768

8 A R E 25 5 07 s (HS) J5 A X T 4.
47535 (SW) ) 45 kernel (14 Hip ) 28 J3 F0PHA T 78 )32 1)
T SA L o P e N A% O BAE T T L A A L A
O\l 2 DIp [ R Ll X R B TR X L TR
PP I AZ 0 (R PRAT B EE L I AFE SR T kernel ST i
] B A4 46 kernel 32 47 A J5 #Y U ECHE 0 48 R0 R A7
B T). B IS 7 ) Ok L T D, (5 R AR 25 5 7
J5 % FIR ARAH 535 38 A% i (el T8 K0 43 P10
A BSF [0 2 B I 48 ) o oAt 25 A 00 B P LA T
AT 2 A LA L in s AAFT 4k T SR B s LR
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B N AN AR A7 B 8] kernel busy B 8] (kernel 7£
AL FEAZ B s 17 E]D) L kernel block B [E] (kernel
TE A FAZ (1 BELZE B[] L bR 5 A A T I T L SR A
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T pp I 7 32« B S ) A B9 [ s ) /0 ) 4 38 40 T #E 1Y
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[O %4 7 i mkernel busy Skernel block Bbs k#4047 05 HI B by ]|
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AT 0 3T R ol AR 4G S Y S A A%
[ 75 % R A A 52 PR 1 B0 05 SAA T 3R AT B4 1 1 B 3
Th o S 58 2 IR IO R R A N B £ 5 b B
U H ARk B — s AR X TR
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iR R 58 180 5 DR G4 v S ¥ A 4 T ) 2 B il — JE 2 4R
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A 5+ DI R] T 65 OK 1% B2 & P BE B o T

s B0 W] ) TR 45 5 19 5 s T I AR LU
TIEEZWMEEBTIR. K 5 4 T 78 MASA-T kb
H SOPC AR GE 52 BURY PR J5 1k (4 B8 1 5 50T 4 %
P HEA B BT ALUT FI27 A7 4% IR Register [
BT AR H Memory BEUR 9 HLA7E bit 2L

RS BBESGHESRGATENEGRTRFHEITLL

ALUT Register Memory
AT R J5 2 83276 24838 3432688
AR 45 4 U R 7 12 89214 26998 3443920

MFE 5 B AT BRORE S5 A 1 R R S A
PEEr R T A L, ALUT 31T 7.1% ., Register
W T 8. 6% , Memory WAL AN T 0.3%,
FHXT T AR A5 1 PR RE B2 T 1T & X 2 (A5 1.
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