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Abstract

Aiming at the complexity of multicore model in practical application, the three major models of
data flow, master-slave and OpenMp are analyzed in this paper. Because the OpenMp model is
easier to be implemented, it is taken as the major research object. Firstly, the implementation
principle of OpenMp model is studied; the time consumed by the thread creation and task parti-
tioning in the nested loop of the OpenMp model is analyzed in this paper. Then, the relationship
between the core number and the number of threads in the OpenMp model is also studied. Finally,
taking TMS320C6678 multi-core DSP of TI Company as the core processor, a simple image
processing algorithm is used to verify the conclusions drawn from the above research. The results
of test have proved OpenMp model when the number of threads is equal to the core number
shortest execution time.

Keywords
TMS320C6678, OpenMp, Linear Assembly, Threads Scheduling

T % DSPHIOpenMpfff 5t 5 3£

sk #, TEF, AR

VO K2 A5 B2 e B ABAE B i B, DU Rdh
Email: 863354126@qqg.com

Wk H . 20164F9H 180 FHHEM: 20164F10H4H; KA HI: 20164F10H7H

Y& I, FIEH, £k, LT 2% DSP 1) OpenMp T 55 55230 )). B4 515 5 4031, 2016, 5(4): 147-154.
http://dx.doi.org/10.12677/jisp.2016.54017



http://www.hanspub.org/journal/jisp
http://dx.doi.org/10.12677/jisp.2016.54017
http://dx.doi.org/10.12677/jisp.2016.54017
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

KB %

R

&%t B BT LR G R S BRI R Z 4, A0S T BRI EM. OpenMp=RKEHER )5,
HEEUE T 5 L OpenMp ER/E A E B AR ACHFF T OpenMpA B SLHL R, XL BHE
i OpenMpZEIREE I IR TR0 DA RAE 55X 4 BTl RE O B TR 3EAT T 4087, SRJEHF 5 T OpenMpHEZY
R RNEIERZ BRXR, BAUTIAFTHEZZDSP TMS320C6678 1% 0 AL, i A i B
A ERE N L B R P B RS BHT TWRIE. 20K, OpenMpiERIfE R FEB & T B ST I A
B

P340
TMS320C6678, OpenMp, ZRIEIL4, LRFRHE

1. 518

BEE A SR R, BEIR BT S 2 SR R JRAE 2013 SRR IT0A B W GE, T Bl Fy 22 Kb B 38 11
T BB A B AR ERE I — DN EE T ), (2 A CE Ry — S, BX T2 1% DSP 4
B E, EMBAL, HdEAEAL. OpenMp fRALZHLTE £ 1% DSP AR HE 881 = K 3 B IFAT R 7 AL BRARAY
Forp 3 PRSI DL E R ISR O, WAZATE EAZ S T 5E AT 55 b 38, MAZ 2 (8] T A Bk, B
NS R — M 1R AR, AR AT s BRI R — AN R R A B A, T A Uy Uik
WKL T AR KR AT LB OpenMp U FH— AN B FRTTLR, PR I8 AT 8 B R R e i, AT
(30 7 o IR A IR A e AR R AT, (ER W IFFAT I A S5, WA AT J5 T i FR AT 5843

P 2 WSS B i AR R OpenMp A8 8LIX = Fh 750, F MBEAL, BB N R 44, FHHN
THEERN TS, 7B RS AR [ A H A AT A A DL W AZ B A0 EE, T OpenMp i
FH AR SR U0 17 B — 2, R 2 B 00 R R B R I B A DG, SRS AR LAE BR A T o B
OpenMp FIAHIGHE A, AT LASEILIFAT, XAFEAK 1 AT AR e FE A A BE[1] . SCHR[2]F)F OpenMp
XF HEVC AT RIS, (R A RN WTREBFIZRAR B X R, STIR[31 0T TIEA R AR FEF & N A% EURI 26
FEEH b B P (R, (LR e 5 AR BRI AT IR IR

R A ST TMS320C6678 A {474 K OpenMp #5781, DL MG AL BE b A8 S A 0 M 36AE
ST T 2RI, SRJ5 0L 512 x 512 [HERME 5 B A N R M, RAH 3 x 3 BB AR Sl T I A
(20, SRIR 25 SRR B, 7E TMS320C6678 (1 Ghz 8 1) 48 ik &Rt At J5 15 2 AL B (15-F- 3516 [y 34.5 ms;
LLE 2 % DSP ¥ Bt A BRI [R] 55 )\ A% AL ER B[R], 43 H7E TMS320C6678 | ff ] OpenMp SE3iL H (E I8 ik 5
POmEIA F) 7.88 fi%.

2. TMS320C6678 143

2% E 1T S B AL S TMS320C6678 /23t T KeyStone %40, B4 T 8 /> C66x %, FAH
A A] LAZ 4778 1.0 GHz 3 1.25 GHz, #2550 1514 40 GB MAC i€ iz 51 20 GB FLOP % iz Hfig
71, AIAE 10 W Zh#E T S8 160GFLOP (Giga-Floating Point Operation per Second)iF & it 5 fg[4]. itk

TMS320C6678 HE# & T w5 5 A B4k, 22 mig, RISzl N T8 fes%. tbalh, Ce6x 1%
DSP th72& TI 25— 32 OpenMp API ()£ #% DSP [5].
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3. OpenMp 7+48

OpenMp /& H OpenMP Architecture Review Board JF 46 i), J& L =N IFAT R4 2 LR 7
Wit i — 15 SR 40 1% 40 FE J7 22 (Compiler Directive), 7 H E.24%) 72 %M . OpenMP SZHF 40 fEiE =
45 C. C++A1 Fortran [6], 3Z#F OpenMp ()% #5 €4 4% Sun Compiler. GNU Compiler 1 Intel Compiler
%, OpenMp $&4E 7 X AT HEI 2 G AA, 85 s IR F N\ % A 1) pragma >K4EFHH
MEE, Mg LA E SRR AT 0T, JFEREZ MRS B R U SLEEES . HikHER
B&IX L pragma, B g R g AN SCRE OpenMp I, B2 )5 SCRTRAE I8 5 AR 7 (— O 8 4T), AR AT5 SR ]
LERIEME, RIEAREFH 2 ZAE R ME R P AT .

OpenMp KLU HE T fork-join BEAYMY, ELFRMTIAT, MUFELFREEHATXER, B0 T2
TR IRAT ST & B AT, BERIHTIXEREE R[7], FLARAHERARME 1 s,

7E CIC++H1, OpenMP $&4 18 F 1% =X K«

#pragma omp {54 [FH[TH]...]

Ho i HIR A% 1 iR,

HoE A FawE 2 fios.

Forbi AR AL AN 3 .

4. OpenMp HIFITH
4.1. OpenMp R EB/H PRI

FERMG AL PRI, for JEIAITEE AN AT BER A €, T ASC OpenMp 2 32 241X for fiE3H 4T fig
TR, sebrab L OpenMp $54-4£ for fE3A A BANH, FEFHAT 7 Atb B2 A, 15 2 Jy OpenMp
BEXS for I B P RP R I

2(a) IR TR E AN B RN IERANR K for EIAREATHATALEE, BIXMEIAAE | AT SRR UL SR 4R
rBe, O EVRLREAE T (808 a, AR BCAE SR E Y b, MIHAEZR SRS A Dy a + b, K 2(b)&oR
T E R for R BEAT JFAT AR, BINMEIAAR & j BEAT AR B2 DL ZRRE 0T, T84 FLAE 31 AR L A 1)
Nix(a+b), BHix(a+b)>a+b; FEFLEAH P RIE T E R E R BT S R, A H AL
— AR EREIZA R, HRHTEMOIRERES AR, ERHAT AR SR R AHE, Bl
MEARZA RN TR AR, A X S B P AT R K.
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Figure 1. OpenMp main thread processing
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Table 1. Commonly used instructions

=1 ERES

Parallel TR IX B A 2 N ERAR AT BT
For —RRAE for FRLAT, FRAIR R B A LR HIHTIAT: ATLLS parallel for M5 &,
AR R A 2 AR I AT HAT
Sections — M HITE W] BE S FATHAT AR B2 Wi
Critical — & FRTEARAD A s T IX 2 i

FoR for 534

Table 2. The commonly used words

F2. BERFH
Private TR LA B O ERAARIA
Schedule LRI I for FEIRIEAR
Shared RAR—ANERENBEH N Z LR AL AR

Table 3. Commonly used scheduling type
=3 BRAEAR

Dynamic AL RN n By, NPT TE 105 BT Fefh 7 ZE AT RO — 1ML 5%
Guided PEIRAL B DX R BN AR n Ay, 384T 77524 T dynamic
Runtime FEISAT IR A8 ) b3k =il BE s ) —Fh, BRI AEH] static

Static TR n &y, FADMLERET2 n 5

#pragma omp parallel for
for (i=0; i<h ; i++)
{

for(j=0; j< w; j++)

B ;

for (i=0; i<h; i++)
{
#pragma omp parallel for
for(j=0; j< w; j++)
{
BN

¥

b

@

(b)

Figure 2. Two kinds of forms of OpenMp in view of the for loop
[El 2. OpenMp 7 for TEEFHFRFP IR

4.2. OpenMp X TFLREH SIS

248 ] OpenMp BRI, 38 Bz HAZ B S 22 BUIN LB /8, RORAE —MESH, HEHhm, 4
FEC N, Hm>nit, BIRECK TR, A ABRME RS IR, AL — L5 A B R
Mg A% R BVECRES: 2 m < nif, RIEZEUN TR, IABRME RGN LR, KA7EfE— 2L
R TR SBOL M BLEARE: S8 L, AT UG H 2R 805 TR0, BD3cA s fs,

BAEZEIUE, Bl —MEPAT— AR
5. OpenMp BJSCI
5.1. OpenMp SCIR B8R

B IR BB AL BT BRI A Ab B 22—, R BE T HE P Ge Tt BEAR 1 — A R ) e 7 Ah B s
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AR, JRBRAEC T b OB A s — S S % S A R AR, LR B AR R S N e
SE, AT BRI o ARSCAESSHT T OpenMp (1) — S JE 3 K fE 7 0, A A (B I A B VR A
NIGAE, 2 BT AR R B T I AR R BT DU Jo 5 FH At 2 A B R AR A AT S5 R A 2 A B
P fEACH, KHEL static. dynamic. guided. runtime 5 7 s B AL RIS AT IR A] o AE AR E R AT
PR R ] 8 F#pragma omp parallel for Sz AL IE4T, R private SEHI AR B FAA 1L, HD
X} for JEIAH PR AS B HEAT IR, (R — N ERFR A R O A TR B IR A #5 I,

TMS320C6678 —IL4i4T 8 M, B MZARHESLMl i 1.25 Ghz BEM, (HAEAH, fEH 1 Ghz
TERBANM LTS, RIFEBERERN 8 &iE, BRI MZAE—NAE, SRR AT I T AT LU
H T R 3 fas, private (i, j, arry) ZoR B AL R i, |, arry FERFANZRE A A BAA EIA,
HAMZEFEAGEVT A, shared (dataout)# 7~ 8 /M FEIL[FIfd  dataout #ZH, schedule (guided)Z 71 & 75 =X
9 guided, BPFERCURBY B AEAN AR 2 0 3 BC B BOR B AR, 5 43 Ae 2 B ARHO AR UGS I8, B3k
A1, sort (arry)ZFK o xt arry 04 B G 2T, dataout[] = arry[51R AN EHEE G B TS R IR 4 24
ATPLE .

5.2. LM Cmiii

LEMEIC il 5 2 T CICH AL = Z IR I —AiE =, SN 0GRS 5 WS AR R, THE TS
A PPN G ) g A% 305 AR e8] [9]

HH R 5 BRSBTS TR R, TR AR A R AT Y
ARG T (BN FE) [101, BTk R pR B il I BRI 7 2O R R i MR REETHERE
Xf HHE R B EEAT I g AL, IR R PR AE 8 #% 8 ZifE DSP T, X 512 x 512 & J1 R 3 x 3 H{E JE
PR, LR RN 4 Fiows .

5.3. Hffhik

1) FHRTFE W TR E VI AR, R 32 TS, USRI AU AT I (A .

2) Gefiflite: T CPU PUTHEIR T HGEE, FrbAEPATIE P RS, ACGAF B EN:
64K L2, 32K L1, 32KP1.

3) -O3 fhfk: AL, 2 KEMIEERA M R A&, ASCHE e R, BRI .

6. SKREGREBIRDT

K 4 5y OpenMP ARITAE AT, TEFENRRBEHATHFF KR HEFREH, A runtime
AU, BEZAT I G i = A B 2R A v ) — A, SAREOR AT R ()5 2R s 1 guided . static.
dynamic 7£ [ 2 i EEAE RS AR RBOAR R B/ I R IE 47, IR e AL size )R, RMHAAT I I ARG,
RRHTORESERIERREIEZ, SR T RERI R X QIR LR UL BL AR 28 IR a]; (Hi
LBOEAIEAKEOE R — 2 EHIS, BIIKT 4000 YK, HARATI (] LF-B0A 284, 3202 T o4y LR 34
RXECL KRG, BHEEI T LR g — MZ R4 H T, HAdZ 0 3 A B2

K 505 OpenMP ZifEdl. B SHATII IR R H iU T AU v ek, WEHE
R BORT AR, R AT I R R B TR, B TR, R R
AT 8] B B LR B G N LF AR, B R B A O T 2R A, R A B RS, I A%
TPV, Rk, MERREEUEINN, YU T o BCRIZRE, LB E R M EUN TR
I, RENTIRLREE AR, JATEF A —ER, ERIITE L DMEREZRE, AT —
ANEAERT, PTUASATI LA 450, A BERIT R BN 72 P kAT I 18] A
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DTS 572 56T DU 512 x 512 FHy R R A5 HRZ Gl T LR A 5 s Ak 45 SR B n <] 6 e

H A

INe TELITLMEIC R -03 ZMAb G BRI R AR 8] A 272.1 ms, 7E 8 #% 8 £F2 N T AbHi )
[f]4 34.5 ms.

Table 4. Linear assembly optimization

® 4 KMLRIK

Ml eI gmiittl
FERT I 1] 288 ms 137 ms
#pragma omp parallel for private(i,j,arry,..)shared(dataout,..) schedule(guided)
for( i=2;i<h-2;i++)
{
for( j=2;j<w-2;j++)
{
sort(arry);
dataout[]=arry[5];
b
b

Figure 3. Median filtering openmp part program
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Figure 4. OpenMP scheduling and loop iterations execution time
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Figure 5. OpenMP the number of threads and nuclear execution time
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Figure 6. Test the original image and the result
6. MK RESEHERE

7. &g

AN % #% DSP I =R OpenMp. 2 MBS . R piRm i 7 — S5 B A4, i T OpenMp £
RUZEAE ) F R T LA R B (e 20, i T AR R TR NG 24 11 4 26 248 Ak LA T 2
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AR IAT I, HA B BAERT LTSS — R 32PN -T2 4B 18]y 272.1 ms,
8 1% 8 LA T - Ky AL BRI [R] Dy 34.5 ms, AL RE W] 12T 2 1% DSP 1) OpenMp HRLFE AR BIF 3R
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