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i =

AMTHANRRGE RO R LA L HEAESE @R AR R TG L NR

ABLFALF, $e it T A T HEHE S (OpenCL) 0y 5 — R ARAER , HF £ MAE R oy R £
Bt —ANEAHARANARFTATERRLXERLNGET , ZRATELAEN
RAEFHHFTE FRTHESAE. ERERET, 5 BA Y Flextream 3 A 0 £ K 4 4
W, ARG ERE TR 7%, £ AT E W E Y L& S T UK

7% .

egkinl A HE A S (MPSoC), JFH#iE 1% = (OpenCL), S AEAE2R, JEATE

Y, BATH AR

0 3 =

P AR i AT FR G 1 N FH R e 8 R B A2 2%
LR, Z AL RER A 1 & 48 (multiprocessor sys-
tem on chip, MPSoC ) Pl 3R 1% 7] 4 P () a5 75 21 1T
PRI T RE I REAL AR SR, MPSoC
AR T Z R AR A IR, I, MPSoC | 1Y
A g I R AR AR Rk B A 2 . R T B A X AN
KAV BT AT e, HE A T A
ST 38 4 b R S8 R 5 U A H e O SR AR I
IPATRCE . N T BRI i R O ME RS, S 72 7 B
PRSI B IR g R O, SRR E) 3R
$E T JF i 515 F (open computing language,
OpenCL) ' i FRHE 42 , fi1 FH 2 4 2 HE 242 1 2 152 T 1A
TEATE A SCRF OpenCL R AE 4L ) S48 F & L 4 it
MPAT. Ji—J5m, A THRATIERHZ, Z 400
BT 2 Dh—Fhsh &0 7 4L 22—~ MPSoC 11158
W, N, — A BERL I 5 48 44 MPSoC [

TR, 455 — DM AMRER T BUR shint , it 3R
P AFRAS Bl A HU I B BT 55 RS, IR — 3233
VIR EP TS AR . XEWE, REH
BRI AT 55 9047 BE LR AT: 55 RS , R 1 iy A%
BT SR SCHRLS T3 17— Ff i 25 A9 J7
% MR 2 AT REY S AT AT 55 B OT %
IRJF BT RGRYE TP DL T S A AL . X
Rk REIE N Y 7 5 22 2 3 B e 2% S8 ) 1 5 i KR
1, L2 T AR IR (0 A7 B BT IR 25 DR A7 Sk L8 IR A7 B2 A
FESF WM T 58 o SCHRL6 J 3R M 1 — ol 2l 285 30 A Bl
GOFATIE T B BCA 5 B e R R IR T
PR, SCHRL7 ] R 18 T S A U AL 55wt (B
B AN AR A IFA T

i LRSI B N R AR SCHR L T — Rk
T OpenCL FiAREHER B 2N FH R P 78 S A 2 4%
ERGRSEIHEDL, FF 3 T SL I T — s T &
GERIREZR BT, SO 25 N R e A ] H R B A
AR T AR R N AR Py B DR AT BE I3
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A5 M R I R | 9 SR T AE T S R
f 7125 088 9 (synchronous data flow , SDF) #5784
i L, AR R IFATRE , 24 R MR 1
7 v s 4R T — AR T PR RV, B2 i
IFATIE I T BBV VE IR B0 0 T T
OpenCL 2 FLHE 421037 217 FFE R AE MPSoC -4 |-
HEFT S AT 132 A7 R

1 OpenCL {4

OpenCL"* J&—MERMTE & T (g FRHELE, B
F°F- 6 Al LA 38 F AR 245 (central processing unit,
CPU) [E 1% 4b ¥ £ ( graphic processing unit, GPU) |
B {2 2 A ( digital signal processor, DSP) T 4
2131 (field programmable gate array, FPGA) I
W& A 4E L % (application specific integrated
circuit, ASIC) Z£4H /it , OpenCL —J7 #2442 N
1 549 15 19 1 FH 4 A5 82 11 (application program-
ming interface, API) , % — 7 M4 HEEE T C 15 S hRiE
PR R REAS S 4 b PR ER TR AT 4 A2 Y OpenCL C
HE.

OpenCL Zri AR HESR X S 44 °F- 65 b (9 3155 9% i
7T RIS . — DRt am— 3%
il 55T (host) F1 Z AT A (device) ZH I, —4
SATHET- 6 1Y host 3l 1T APT A HL IR ] % A de-
vice, B~ device AT —BURRE BYTHEAE 55, BEFR
%> (kernel) , — &M & , host SZFLAE CPU |, ker-
nel FefP7E device L3AT, — 200 CPU Wl
PAFIEES device, BV3E i BRAE R 40 1) 2 R AT
BARMIHEAES

Host il 1 A4 device B #E A1 4k §4T- 55 BA %71
KesE device TATIFLE HARAY T 54T 55, BAF HLiY
A4 ] LU S04 — > kernel B2 $0AT A4, L
LR — R DA A, SO R B a2 BR T
R A IR 4w 4 2Z 40 host 1, 7] LLE i 2 AT
55 BAB B A TR A R 45 1 BA A 8 PR A 7 I, w2 BA

G PR EEAR B BATIOUY , — 2 AT AT , R4 4
B i 2 A BRI B 0T 5 o) — B L AT, By
TR A 2 VA Tl 2 0 AR I O T eii T 2
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ZEil LR A P A 4 ST
2 RN AR HER T

A B AR R R g PR A ) P
BRI AT 55, RISk R AT 45 22 W)
BRI 6 22 . R [R5 0 947 B AT LA 1 141 9
ZEMIEATRAL , 5 T, XOFAT IR 17
B,

2.1 FARFTRFE SDF &5

IR (SDF ) PR 28 A % 3 5
IR HEAT AR, 16 SDF BEAIh | WA 7 1 KR IR
556 2R 1) 5 P i AL, 5 3 W B R Y
AR S A 1 T FR B R S 1, 7 A B i
AR g e A R Y SRR I B
Pl 1 Ay e B P B 3 P

( > o i ( ) . d d .

(a) SDFA&RI (b) LY SDF4EHY

(c) SDFHREISL ]
E1 mANRARRFEEREER

(d) Z B SDFAEE! L4

WE 1(a) iz, A7 1) AR R A1 iR
MITHREALSS T, F T, BRI THR )™ A M FE R
ERAESE, 0 o F i R, BEhRIC AT [0 1 1
SFIZE AL o T SDF AR, 45 060 A7 [0 320 AH 1 A 5
ST BAFTERER ry R, W AR

0Xr =1Xr, (1)
Horrry Filry, 43 B RAHIE RIS 7 88 Ty F0 T, B4R
Tk, anE 1(h) s, T T, 535302 T, F T,
PAT r Fry, WZJERAERTS 1, T, P2 A B
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T, IEAER RS A S, ] d SRR, AR SRR F
B 55 1Y A= 7 32 FH AE 3R 1 SDF B A Sy 55 2%
SDF #5484, & 1(c) FIEl 1(d) F3%l/& SDF BRI
L5534 SDF LAV — A0, 15 8 o A h TR R
PATHIR, AR 5 o A", AN ) 55 i 6t 22
B4

Ja SO A5 2 SDF BERY i e LB i G
= (V,E) kXt =Cn ARy it 47 Z0im , Ko vV &R
WREMNES, EFRAmhNES. X TE—-AT
Moo e V, A HZ SO0 0 A THAT 55 19 TAE 2%
XA TR, T R AR B 3R D o w0 A 43 A 5
AT R X T4l e e E, fIAA milifE
18 B e A T AL, B AE AR R i d
2.2 HATEMRIE

TEEAE M AR G S InRESA 1T 57T DL 2
L RAEFFATEE , &l 2 (a) i, ifE— 24, &1 2(b)
FRBHRITAT, I 2 (c) RnE55 4T, K 2(d) %
INTIKIFAT o BHEITAT A8 R AN [ () A A 5580
HEATAR R RAT 55, AT 55 - AT 2 48 Rl B AT 1 A4~
B AN AH LA ST A B M OC R AT 55 . B
FFATAUE 55 AT S S IR 4339 a0 S G JF 19
J WO FRIAEAT 55 TR 388 E G Ak i 2R 3
R —Fh A I T AR, A Sl K SF 9147 (Chori-
zontal parallelism , HP) S 434 .

() EBRRE

d) FKIHFAT
B2 HBEREEREEHITERIE

1 TR AR P 2 i AT 2 YOR A FR IR IR
AN 3 38 1) AR PR A B L BT LR R 1B G S PR
WA RARINTIERR TS . X RRIER R
AR5 LR & A 9K 3 A O K 2k i 52 37
o WAL ANZ B RIE IR IEAT RETT, AR T A
() AR BOAE 554 Ot T LIOFAT AT . X d i
TEI I ARAF A IFAT R BOR B BN 748 2=
W BB K AR . Gordon 25 JCKE 3 Pl 43 /K
HOR B FHTERRLEE AT 55 J2 00 1248 748 55 9 i
ARFHAT o A 2(d) s, AN G AT 551 45
TP T R AT 4G B K I F AT B S5 4, AR SCfd ]
e L IFAT (vertical parallelism, VP) 3414
2.3 HTEREERE

BEF U N FH AR PP 1 P AR AN ) A7 2 Y
AOZRAE , A AR T AT BB 0 07 ¥ o FE RN R
PAT AR, 73 TE 25 2 N IR e 8 B A B8 AT
B & A AR Ak, K T B AR 4 B 25 R A N F AR 1 9
FTRE . WA G T B AT LA A2 2% B2 A v i 40 Ae
WL AR B e A5 2R, T sh 285147 B
PARE T HS AT I A I T, R BB 2 A% B2 R i
M, UM s S A i 45 5 E R 3h
AV AL, — 5 ] DUREAR S S R B Bk i &
A&, 53— J7 AL ] LUGRIIE P BE i 4 28 76 7T 422 32 1Y)
TN o ASCH A BT FAT B A2 AL T — 0
FIREFF RERS T A7 &5 B A s IR 37 5t
NRERS O ATE R . D, AR SO T AT TR AR 4
AN Y AT BE 2B, X PR AL R AT Jay 49 s 50

P 3 S R AR A S I AT AT R R A Y
APLE SC, 73 A 7K 47 JEE 18 B8 e B4 B 3
PARPZEIY o K147 B ) B R R A0 35 7 [R] — X S-J
52T o, Bl o, EEAS A o Bl o, &I
719 R vy, FFIE LS v, AETIKTT S In (o, ) FUSAETS
S Out(v,) 5350028 S-J 735 JOX Y o, Fl vy, KEHTT 5 o,
BEARBE R, BT TR APLRAAT 0] 1 AH 12
AP v, Ao, B IR BB 5 vy, T8I v,
FIRTIRTT 5 In(o,) FUSEETY KL Out(v,) 2358 v,
BRI BT AR o) B 29 0RO T A v, 1 4R F
Kb,
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1 EHFATE A
1 (v,V,)€E
11 ARFIAT B function VPScale(v,, v,)
AR VoV BB ST B3 V2 Vio v «In(v,)
"pre i
function HPScale (v,, v, v,V ,) V. < Out(v,)
v <V, U, AR AN
In(y,) v, () <,
Out(v,) < v, Out(v,) < v,
endfunction endfunction
(a) K PIHATEETRHEAPT (b) TEH AT HHEAPI

3 TRV API
3 T OpenCL #y 5t AR

AT A FE T OpenCL Zf AT 42 A 30 =X 17 FH A
FERYSCERHESE . 14 0 TR o 205 B I TR A )
I FHAR Y R0 487 15 00 3SR B U =2 ) A RS O R
SR e AR XA B B O R ) BT host (1932 4R
IR PEAS A device FAT PR THEAT S5 o
3.1 HEFEEEERHT S KRS

Bl 4 R T — TR FHRR T i B0 v I A
G BB B —AN SRS 5 0 5 1, RS TR (9 A e S
FFHF- B 1Y device bFRFER I (HELK) , filan GPU
1 DSP; FIREAY 30 SE 546 Je A St (FIFO) (%
P 2sAey , s 2] 548 7 5 1R TRl A2 B8 5 (k)
) .

s ma (7, N 4@ (1) —(T)
S~ Y \ N N
LN ] gl
fEsmst e A
i \'.\ \:\ A 4 |
1

<
S
~

CPU

SFERMRAL 2

4 BEREEBEITET AR

3.2 EF OpenCL By IRHELE

Rl 5 2 AR P 2L T OpenCL ) 52 BLHE 42
Bl =3 09 D) 6E 3 2 A FE AR 4 I R e A R AT
S5 WLt I OpenCL 1) APT J2 R 504 il 1A J3E 4%
A device 58BN BYTHEAT 55 o FELINIFATRE IR
FENASAT: 55 V8 B2 75 B E 45 00T I8 A7 B R R Y
APT pREK(2.3 ) KB, %1 device LHUATIHTT
$4E55 FH OpenCL C 155 558K, i@ 43 OpenCL C ZiF:
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g AR R Al AT SO o XA A T DA S o
B, AT DA i 3245 BT s 25 s g2 A 58 A, N
K5 Hh i) i 2 Sk AR ERAE BT o

IR : Kkrnel ﬁ‘JOpenCL
H@ RS \\ ‘ig%ig\}
g

= 1

F
OpenCLiZ 4T} | !
P R B gl | )| OpemcLC | |
S hese UL s |
S— L |
|
T J‘Hﬁ | [Ken%emﬁm :
APIZE R % { :
= i i i i S

CICH4miER%

Host 1] 44,
iy
N

AT RIS AT I ZR GEX i 3N AR A
VA RAEL IR AT BE AT B S EE R T 8k o
4.1 RAKLFAENELRT X

1 TN R PP 2 E A AT 2 UOk ik
B PSAN BRI 2038 1 K8, It LA — 4> 18 183 50
PR TR A — AR 6 RIS X AR AL,
Gordon 55 AN B UL /K A V8] B I FH 78 UKL BE 7
SRR XA N R T U A B A
PRAEATIETT, 2K A AN RGP 2 AU K A 5535 T LA
FHATIAT, T AR P DR R A B i A ] AAR A
SR ALK IFAT HARAT B R RS Akl s

K E A L e AR 3AE 55 21 Ak BE B )
ST RREAME S RO PR TR0k AUR M, an s s

max I, + D,map, # map,
_ Jper i i
I - { ,
J
max [, , map, = map,
(l,‘L,l'j)EE v v 7
Ui’ 1]]' € V; map:;i’ mapnj € P (2)

JIs o R P R A iSRRI O O, o
BAa i R B 4530 (v, ) e B v RYSEAUA
T i A SR o P AR B B R —
A UERAT T o, T o; B4R 55 B FEAEA R 9 4 B E
WL IR Al 5 B Frg Ak A R 0 B Aty — A4~
AR D, map, Fl map, 535N ES v Flo; B
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SYRAEERGEIR, P FRRIHRE & LT A A BB R Y
Bty o WEARIFR AL B PSSR 55 TS AR e
HATIAT, Bl — AL BRAS TR 05 3 T DMA Edls 14 4
1155 Z )5 AT LA SR Bl AL A 55 25 R BT 46 44U T
JRERRTHRATSS W D g 2, 0 D g 1o ISR AT
o, v, (9445 43 076 R 1 A SRV 1 06 4 o,
R A A T v, BRI Y o R MR

ARG EL 28 T H 4 9 B A U TR T R I A
LIS /N

Buf, ., = (Iv/, -1, +1) x weight .,

(v;,v;) e E (3)

A LAt B A 1) 0 O 2 AR A s 1), LAk
Tttt , Forf weight ., 55 1) 300 1% 38 9 20
Pt R R Y d

— LR (IR K LR T = AR B, 23 R
K 1) & 574 ( Prologue ) (A% .00J] (Steady State ) Al
B (Epilogue) o FEUL/K 19 HE S, 38 3 38 A0
A EACTS T EAT 55 315 A~ device HYAES5BA
B, FEAE PR B s MO ) AT 55 22 RS i AL 8 1
A = 8], (AR (98 9% 3 O AN B T
FLAR = 2 T A 0 R TR A
U A B GEAF R o W K I BE 1 AARZ 0B 23 I
TEAN RIS BT L A9 AT 55 8 n] DU g 57 i gA T
ARE R BT R BT S AT AT BT 55 358, e fie
HAT T HKIFAT o 1B IR A R R BA
BRI E 258 AT EAES . K6 E—Af
BRI K 8 BE AN [ B 7R

rﬁz_gq _______ _i
| I
| I
| I
L e |
— - N = = |
| B |
I O
_— e e = = e
: |

|
e e e e -

Eo6 mALRAENHATER

4.2 EBETHRFEAERE

K7 iz AT R TARR 2R, RaRshz
JERIIRAE device BE#E , AR AT 55 WS 5C AR I KA
B P RS S EARR I, O o B 1) 3 2 B A
fifizs 8], W) 4 Ak 3 4% [7] ) & 7% & resChange 4
FALSE, 7R G W10A 31, B 5 3 AR 7K e B 1Y)
AN, FEEEST I, host AR R3S S %
AR, 1) device AYAT: 55 BAA Hh 5 T 1 32 A0 19
AL 55 T A TR T 55 RS, B3 T A s AR S Y
ARSI EE 55 BB, IR AEAT: 55 BAA (K R TS
JntBE Rl B4 . 25, WKIE AR L, device )
155 BAIUASFR S IOBT B9 AT 55, B0 A7 3 Bcdls 2ok
FHHHEZHEAZ () datakEnd && | resChange) , {F
55 BAI AT 55 505 48 PR P0AT o A0 SRS A B £ s
(dataFnd ) 75 S0 3, W AGEK AR . 7R3 K
IR 4, 4% host ARG AT A R AU
1, I\ device YAT55 BRA rhhl R B AN 34X 4 9 4T
FIFEFPATIE S5 BAS, 3L 55 BAS =, e
P4 ] OpenCL S48t i) APT 42 11 ok 4, BERIOAH AT 55
BB A TE IR LA K device , 45 oRFEAS I AR P A $
7o

2N R AL RO AT an SR R R A
AL, MIB AT I R GEHE A S 47 B 4 18 B2 7Y T
VEVRE . & Je it A JFAT B 4 8 2 Y DR SR 4T, 4
P17 B s S AE 25 08 SRR BT s, A 4 I T O A7
FEAR 4R A 330, 22 0 ER A R AL rh R A Y
AR R AN 3 BC B 25 A 1) 30 W A7 i B 8, O A
resChange “y TRUE, FifiJ5 , iz 17 R Ge ik AJFATEE
A ] A DI, U046 38 23l e K R IR S BTN
TR, FE N B — DA% BT — A0
Y5 TAE
4.3 ELZFITEMRBEERZE

AN VRIRAE LT AT BE A0 4 i S5 40y, B
K 7B R EFRICRIN

TN AR 2.1 i rh iR 6 = (Y,
E) KR ARG P RRF-G EITA AL B IR A4
G R BYAT 55 Wit R Map 3o, IR 7

Map = {map, -, map, |

vl’...’leI € V’ mapvl,'nsmapv‘w € P (4)
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resChange= FALSE

Create
CommandQueue

Calculate
Iteration

False resChange?

resChange=TRUE

Parallelism
Scaling

| Enqueue Barrier
Synchronization

List

Execute Task

resChange

—_—— =

Release
CommandQueue

Execute Task
List

E7 EBETHRGREER

N, FoRAEIRGERARACSS AT R AT T B3R BT AL
W N, <I| Pl K8 NIFATR A M A LR, N
T UM I, AR AR 4 AP IR, T IR
R

AR 1 e WP b 3 B ST A IR BR Ak SR AT X
I FHRRY o 3 3 X0 LR AT 55 e 5w %) Ak R 2 e R 4
A PRES AR T AT 55 A BT Y HES I 5 i
N, AAEIRGEFHAOR R IFH RS P e o NS
155 0 WL S5F 45 SRR A A A 8 S A, A Ak PR
TR 55 1 38 BRI 0 T 1Y, DR BA R AT 55
ANE A P2 B OR B T BT 55 1 B8 e AT
55 30 3 FOHT O T 2 A 0 B AR AT 55 A A TR
(AT 55 W Ip A B 7 B 4 . 5 I [R)I, 7E RS AT 55
WSS PP BRI D Pene LIAT A9 A5AE 55 41K
B Ve » HRAUEIESR Vi o

APBR 2 K AT B, 8 i PR AL DetectParallel

— 930 —

KoM ER Vi TOENMESS BB AT, W
R Vi THIEADTT S 0, K 0o BINES
Voo " HIRTAD SR o JBF—XF S-J 5%, 84 v
JEIK AT BE (1 — 543, A8 003t 17 5 8 IRl g 13X
A S-J GBS, R, e V., B
AT R v, HUREHPATITTHEAIT map, 2 —A
W IR (v, map, ) , HEMH AT TR LS
VP, e = 1 (v, map, )} ,v, € Vs TR 0, €
Vieim s WS A 0, IR G Ve o [FIZEAY, FIWT LR o
RIET S-J ZEtbyrf IR 4 v Rl e T B AT 1 —
T3 T2 038 1 B4 K RS A A SR
HIR A S5 4k SR TG Ve » IBABTIRELH
Je AR 257 00 5 B S5 A Ak RO R R B A VR A
B VP igior o TEAL TR B IEER V0 TR0
T BRI R AT B O FE T 4 R B IR Y s 4R

AN
H o
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IR 3 PHHEIATE . PR%L ScaleParallel ¥4 | —
BRI AR Ve PRIE S T RAES
VP iapir TS RLHEA T 3T, 25 30 SRy 8 1) IR 2 K- 5
T B IFATREMRSCR | G I 09719 aS0CH pl X 9 s R
X TR BRI T TR R E R ES Ve
WRAEAT: 55 52 J BE HEA T R P HE S, IR 2% JEHE T )5 1Y
BAE 8 o, FIBTESEE SR/ VP, e THESS 7
AR/ N AL FRGEVER p FTX I T 5 BR IR (v;,p)
W v, 5 o, AT AR, RIBHRIIE S I 22 J5 A #5E
U8 p (AT 55 S 38R RE M L B (Th) 1Y 10% o XA~

Input: G =(V, E), P, Map, N,
7 3
Th < weight(V)/N;

Preserve < 9, Vieserve < @
SortByNumberofTasksAscending(P)
Preserve e {Pi, Isis Nr}
Vreserve <= {Vi, Mapy; € Preserve }
Vyictim < V\ Vieserve
/I SB2RGE 3
for each v € Vyjctim do
VPreighbor= 9, Vscale =0
{type, VPpeighbor, Vscale ; = DetectParallel(In(v), Out(v))
ScaleParallel(G, VPyeighbors Vscale, type)
if type = HP then
RemoveSJWithOne VexInside(In(v), Out(v))
end if
end for
7 X
if Vyictim 79 then
Vcale <9
SortByWeightDescending(Vyictim)
SortByWorkload Ascending(P eserve)
for each v, ¢ Vyictimdo
Vscale< Vscale U { Vy }
if weight(Vscale) =Th then
p:= NextProcessor(Preserve)
mapyscale <~ Pr
Vyictim™ Vvictim \ Vscale
Vscale =9
end if
end for
end if

(a) FATROA RS

BIME Th 7R 17— R BEAR RS B0, B BT A B9 AT 55 75
A N, AL FRGE PR - 4o % F- 0 4 . 1 X
FE— ALY TRA S DR S 7 6 A R 47 B T A RREAR ]
A VA RGE A5 B TT 89 T4 TR BE , (LTS SR 7 230t
2RI, WA T TR R, W
FR A I MERIC B S-T 45 1%t

AR AN ANBE IR B IR AT 171 0 P Ak B B
o FREHATRIX AL, B Vg, PIER T —LE8 A
PEAT G IR TR 1, X R G O SRR R
ARG RIES Prne o

Function DetectParallel(v)
if In(v)| == 1 && |Out(v)| == 1 && In(v) == S && Out(v) =17
then
type < HP
for each (In(v), v5) € E do
if Vs Vieserve then
VPpeighbor < VPneighbor U {(vsmapys)}
else
Viscale* Vscale U {Vs}
end if
end for
else
type < VP
Viscale* Vscale U {V}
for each v; € {In(v) U Out(v)} do
if Vi € Vieserve then
VPheighbor < VPneighbor U {(vimapy;)}
end if
end for
end if
return (type, VPneighbora Vscale)
end function
Function ScaleParallel(G, VPyeighbor, Vscale, type)
for each v; € Vg do
(v, p) = Processor WithMinWorkload(VPyeighbor)
if workload(p)+weight(v;) < Th*1.1 then
if type = HP then
HPScale(v, v;)
else
VPScale(v, v;)
end if
Vyietim < VN {v; }
end if
end for
end function

(b) R AV 4 FAT BE 1 R 5L

B8 FITEREEE

ZEENE R B TEE Vo, T
7 55, DetectParallel pR%5 7T 20 [y H K - i 35 1 £

4208 5 5 45, ScaleParallel pf %R 2 1o HE P 3004 1L
F— A BSET AT G I AR PR R A
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TR T PR R B8 — A R R AS A, BT LAY K B Y
AN BR A58 B A AR IR T Y 52 Al
MR HEF AL ERE PN 4 2 W TERE
7% 18, LB 4 ) T S0 8, PRAIESE 2 B A ]
7o

5 LB EHHERMN

51 XBRTEE5EERF

ARSCHEFE parallella 7 &R ME N LA
Parallella JF %4 F &% T —4 ARM A9 7 e 4b 3
fir, Fl—-1> Epiphany FYPME LSS , 615 16 AR
I, BN ROTE & — AN B G 1Y 32KB [y SRAM
fEfit v o Parallella iz b 4R 4R 8 T 1GB R/N
DDR3 f#fitt g VE A N AE, Horb i 32MB i) 7 fif 25 1)
YRR 40 5.0 ARM A9 B85 F b b 3L 2% E-
piphany Jt7%,

Parallella *F- 5 32 17 OpenCL Y45 FEHE SR, 4%
HIALFEZE ARM A9 [ #52% Linux [#A/E R %0, Hrb
OpenCL i) API J T Epiphany #2484 IT & £
(epiphany software development kit, eSDK) 52 Ff,
Host ZbFEEE ARM A9 3 i3 APT 58 045 BRI 4% 1) E-
piphany P& AITHATREE TS5 o

ARSI Stream T FEHERR 7 AF A P AL 1% 20 FEHE
BREE AT RA TR StreamlT J2 i %
RS B TR 2= LR G0 5 e = i A i B i X
IR Y 0 i 2 g R 0, B R I e T 24> il
TN FH AR A R B P AR &

52 ZWGHEHERIW

AR 16 ST IT 4 AT A 37 5 R
AT 45 e B O A S B S IR AT 4 A
T BB AR SCT7 B 9 A R , AR SCH 5 Flextream'”
MIEE IR HEAT XS L, o T AR UEXT LGB 2, AT
Flextream ™ 5.7 7 Parallella (1) ¥ % #3647 T
SEEL XS HORE K AZ O BAVERE Bl 28 W 4 18 J32 1 (]
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Abstract

The complex and diversity trends of the application programs for embedded computing systems were analyzed.

Then, a unified programming framework based on the open computing language ( OpenCL) was proposed for em-

bedded computing systems’ common streaming application programs, and on the basis of the framework, a runtime

system was designed. Under the variation of application programs’ computing resources, the system on-line regu-

lates programs’ parallelism, and conducts dynamic parallelism scaling scheduling. The experimental results showed

that, compared with the existing dynamic scheduling system of Flextream, the proposed scheduling system’ s per-

formance was improved by 17% , and the runtime overhead of the dynamic scheduling was reduced by 7% .

Key words: multiprocessor system on chip ( MPSoC), open computing language ( OpenCL), programming

framework , parallelism scaling, runtime system
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