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2. Beijing Computing Center , Beijing 100094, China )

Abstract:  Application mapping is one of the key issues in MPSoC design. For MPSoC systems running multiple applica-
tions, a memory-aware and user-aware application mapping strategy is proposed. This strategy classifies the applications into hot ap-
plications which access large amounts of data and non-hot applications with moderate memory access by offline analysis. Then, the
applications are further identified as critical or non-critical application with respect to the user behavior at runtime. For each applica-
tion, different mapping algorithm is applied according to the above classification. Hot applications are distributed as close as possible
to the shared memory. The internal communication cost and contents are minimized for critical applications, and the external com-

munication cost and contents are minimized for non-critical applications. Experimental results show that the proposed strategy saves

the overall system communication energy, compared with the single memory-aware or user-aware strategy .
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break ;
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end for
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return mpg ;
end if
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end while

5 XWEH

5.1 SKAE
S HAS IR MPSoC 225 107 FH I B 5 AR
(D ViS5 R AT R ) e S SR m , R AR SCHE R
(falic>h MUA);
(AL P47 g SRR W B SR ) (38 UA) 5
(3) Ui U WL S ms— B IE 2( ) J7 ik S5 A
R VIAF U, (e MA-T )5

(4) VA7 SR i ke o s e — LV R PR] 2(0) Ty ik 2

fili b5 R AR RO, (Fa7id o MA-TD).

UA AN B PG 10 0 B, BLRSE 7: 2 BEOSCHR
[8]523R, &y A}y I ) ACG F7n. MA- | % JE 17 77 i
T, IEA i A I A >4 Al G B o X R, AR S BB ]
4 H1 () Approachl (P1,P2) il Approach3 (PS5, P6) i {~4>
s MA- 11 25 B 7 A B50R%, G R 8 24 il G S 1 A
X, HARSZ IR & 4 HH Y Approach2 (P3, P4) Fll Ap-
proachd (P7,P8) 4337 . MUA . MA- T 1l MA- [1 #8517
FHZE7R M UACG VR BRI .

SIS R Y SRR AR SO 2 L R G
WA RERE M B E 43 BT AL HY | X 1z FH 6 2R 2R A7 40 7
T, BN [ B S) SR W T 138 15 B ARE s & IR 52
7 FH B 28, B Noxim ASE4PLE I A [ B S5 S T 1) 38 A
HEFE.

5.2 EHAHETHITMH

4R A TGRF2! T B AR A 10 A B A 17 3% 60

UACG, Fe A8 3 RS A 7 AR S A . R A

SNV RIS 3 2 10 AMESS 1 A, #AE R 43 4
685 10 MMESS 1 &, o Ui A s 80 ok
44 5 A5 5 A4 R A R 200 S P ERERAE (L 2.3
) AL, QL JFRIRIH Q TERGE T Z ¢,
FBF A 1, 3217, 0 50 A FAFA Q M B3k 10 AR A
BEATLE I, 22 I $52 1o 1 A A I R A I 2R 50
FA) S BT, ol HL s Ay S I P . (3 < 2 75 DG B 7
BATRT BN TE , i B H R4 = 43 I FH i 37 BRAR B
o L S SR I LR A K )

SEIS RS LI MPSoC K JH 7 x 7 717 5 2D-Mesh 45
oy, T s 2 v F AR AE AR AR MUA o, T By,
B2 CHR 8 THIUA A 0.8 1 0.7. BN %) ¢, 315 ¢ -
1 2] ¢ B 20 0 R G0 ARG 15 BEFE . A [F] BT 5 0% 1) fig
FEXT LN 5 BT, 7K ST il A 2 70 g i) 2 B G, e %
SR AR SO 5 e SR {5 B AR LU A

1.3
e12F ™\ - MUA/MA-I
SVIEA N — MUA/MA-II
Fool S MUA/UA
; oL R N i,
E06l e
Sosk

0.4

| | | | | | | | | | | | | t
115 29 43 57 71 85 99 113127141155 169 183197
Time Unit

Bl5 REER I

MRS AL, 5 MA- T MR, w0tk Bt %0 i T R G nT
SYPRGERTT A, MA- T ST I FH A o A 0 T XK, 3%
DX I ot ot A T B 3 2R 46 B 34 S Y a8 PRI L, T MUA
FEAT) b Bk 220 2R Y S0 308 488 T 400 ™ J DX 3 P adb A 00 e
fR7 2, R A5 R B N G s AR A Ry, TR G 400 4 ) 2
MUA FE 15 RERE RS T MA- |, 76 RS is 17— Bt el s,
MA- T 35 508 U5 5 R 58 22, 0) I 4k o D 6 ke S5 A 3 AR
FI, M HE MUA, %1 50 2 J5 MA-1 B9 BERE 5 tH &4
36.4% ;5 MA- Il M EL, B THRILREF 20 (¢ = 20 Z 1) MUA
K5 MA- 11 AR R B s (0L 2.3 797) , IR 3 e
{0 1, Z 5 B2 X 558 B A9 X 43, MUA & #i08 T
MA- T FHPREEA AR E M PE 3, 15 %1 50 22 )5 MUA Xt
MA- [I B9 F- X RERE ST 249K 20% 5 5 UA HH H, A [5) i 21
HIRERE LB 28 AL %5 K, (B MK R B, MUA 18 T UA &
22.3% (I} 21 50 — 200 FYFAIEL) , 156 W3 25 J& L FH 1) 5 A7y
TERENS W i AR R Ge i {5 REFE.

5.3 EXHHTHITMH

AP AS SCH AR TR ATTRT Noxim! B A S8 347 T4
J& N 2l A5 WS A e A LB Noxim BEHULEE 1, B
SRS B PE AR 4 57 I A UACG e 4h
R AR SR T R RN E R 128 AR, R
XY 4 7 5 ph B A0 BRI S ity 1 e 5 SR e, B AL T
T HERE S BRI Orion 2.01 3615, BT S 5019 16



o4 M

F—3 Ui 5 AP AT U MPSoC R FH 5 637

45nm 1.75,0.8V B IE L &, 3GHz ERp iR 155, 1k
FH ) ELSE0 FH WL2E 1 AR YR VT AF R AR L 4 S 13 31
SN, S ANE AE I S N e N ER S ST T
B4 %143, I8 1 Profiling 15 51 45T 55 v] 38 15 2, A 1%
UACG 1E2 Noxim L SE 56 g A . SE B AEL4UL ) MPSoC 45
¥ PR E R A B BRE o F1 B, IR B 5 5.2
A .
F1 HZMARH

;| filiik 55550 #As
DenseMM | 43 BeF 475 B3R5 (2000 % 2000 double matrix) | 12 | /
MSort | %I 800M K/NMEHHIRIATIAT AT 8 |V
JPEG | JPEG fi#fi%h 1628 * 1024 {4 9 |V
MP3 | MP3 f#i 1.8M & AR 7V
NQueens | n 2JF A (n =12) 12
SparseLU | FRBAEFE LU 43-fift 8
Fibonacci | #IATHESS n ANEEWRIRFEL(n = 40) 10
Wavelet | 2D /NEEAER 8
Biteount UL AR - (Sl C = R A R | 6
MiBench[’.

& 6 B~ T S5 I A5 i AN 7] Rz FH 38 15 RERE LA 2 &R
e RAERERE, B 2.2 709 Py Prya. LB S5
DAASSC LSS SR s Ay B 0 — 4k, B m] s (1) 2R AR
SCHL TSR W R G S AGE {E BEAE /D T T =Rk 4 5K
W&, BERETT 2009 F /T 5.2 S EE B B3 5 (2)
TR I FH R FH 5 7 5005 1) B 53 5 S (MUA, MA- T, MA-
11 )38 A5 REFE X /N T AR VT AF B30 Y WL S SR W (UA) , -3
K MUA B BEFE 19 235 K5 (3) L 8 B 50 Ry R A
UA [HBEFE/NT MA- T 3 MA- 1T, 3X 2 K8 UA R AT
fitg a0 1 PR A, FE A 0 A BB R g TR 25 5 1%
S A e S 25

1.3
%125
g 1.
© 12
£ 1.15
11
1.05
1_

= MUA

= MA-II
= UA

o

Normalized Comm.
© ©
o O,

o
©
o &

O PSS DS
‘&&&@‘9 & FES
& & B

Bl ILSLAMBAIESR REFE

6 MLk

1IN ZA

AV T —Fh 325 MPSoC 1 J1] e 55 55 W | 3% 5
% T 177] b P 2% 3% 1Y MPSoC, %t 63 & 8 s (& A

KBBR8 1T sh A i, 9%
FEF AT R 2 5% A I FH DG AR X 4, 4638 17 B 3
PRI 05 SE 6 R B X IR A T #0055 ek
I R A Bt SR W G A 4 P AT A R e S SR A A
RYGEGRERE L 22.3% , b B2 15 17 AU A B 5 5 g
FEAIGH (5 RBFELY 20%

S& 30k

[1] J Hu, R Marculescu. Energy and performance-aware mapping
for regular NoC architectures[ J]. IEEE Trans on Computer-
Aided Design of Integrated Circuits and Systems,2005,24(4) :
551 -562.

[2] P K Sahu, S Chattopadhyay. A survey on application mapping
strategies for Network-on-Chip design[J]. Journal of System
Architecture,2013,59(1) :60 - 76.

[3] T Lei,S Kumar. A two-step genetic algorithm for mapping task

—

graphs to a network on chip architecture[ A] . Proc of Euromi-
cro Symp on Digital System Design [ C]. Washington: IEEE
Computer Society,2003.180 — 187.

G, BASCRAIR 5 TGRSR A BRI A b
PIZE IR [T] . HL 241, 2011,39(8) : 1833 — 1836.

Yi Wei, Wang Jiawen, Pan Hongbing, et al. Ant colony chaos

(4

[

genetic algorithm for mapping task graphs to a network on chip
[J] Acta Electronica Sinica, 2011,39(8): 1833 — 1836. (in
Chinese)

[5] E Carvalho, N Calazans, F Moraes. Dynamic task mapping for
MPSoCs[ J]. IEEE Design and Test of Computers, 2010, 27
(5):26-35.

[6] H Orsila, T Kangas, E Salminen, et al. Automated memory-

[

aware application distribution for multi-processor system-on-
chips[ J].Journal of Systems Architecture,2007,53 (11):795
- 815.

[7] S Lee, Y Yoon, S Hwang. Communication-aware task assign-
ment algorithm for MPSoC using shared memory[ J] . Journal of
Systems Architecture,2010,56(7) :233 — 241.

[8] C Chou, R Marculescu. User-aware dynamic task allocation in
networks-on-chip[ A] . Proc of the Design, Automation and Test
in Europe[C] .New York: ACM, 2008 .1232 - 1237.

[9] C Chou, R Marculescu. Run-time task allocation considering
user behavior in embedded multiprocessor networks-on-chip

[J].IEEE Trans on Computer-Aided Design of Integrated Cir-
cuits and Systems,2010,29(1):78 - 91.

[10] J Lee, K Choi. Memory-aware mapping and scheduling of
tasks and communications on many-core SoC[ A] . Proc of the
17th Asia and South Pacific Design Automation Conf[C].
Piscataway , NJ: IEEE,2012.419 — 424.

[11] E—#h, 28 PR, % Uifr SR 3 i 28 MPSoC i

FHWS [T BT S &, 2015,52(1) : 1 - 9.



638 H +

2015 4

Wang Yizhuo, Zuo Qi, Ji Weixing, et al. Memory-Aware In-
cremental Mapping of Applications to MPSoCs[ J] . Journal of
Computer Research and Development,2015,52(1):1-9. (in
Chinese)

[12] R P Dick, D L Rhodes, W Wolf. TGFF: Task graphs for free
[A]. Proc of the 6th Int Workshop on Hardware/Software
Codesign [ C]. Washington, DC: IEEE Computer Society,
1998.97 - 101.

[13] F Fazzino,M Palesi, D Patti. Noxim: Network-on-chip simula-
tor[ OL] . http: //noxim. sourceforge . net,2010 — 10 — 16.

[14] A B Kahng,B Li,L S Peh,et al.Orion 2.0: A fast and accu-
rate noc power and area model for early-stage design space
exploration[A] . Proc of the Conf on Design, Automation and
Test in Europe[ C]. Belgium: European Design and Automa-
tion Association,2009.423 — 428.

[15] M R Guthaus, J S Ringenberg, et al. Mibench: A free com-
mercially representative embedded benchmark suite[ A ] . Proc
of the 4th IEEE Int'l Workshop on Workload Characterization
[C].Piscataway, NJ: IEEE,2001.3 - 14.

E—H# H.1979 4 2 A, BRI %
N B AR TR 2 AL BE RO, S5 BEHT
FEI5 ) FHATRF B GHAHUA RS A
E-mail : frankwyz @bit . edu.. cn

E OB L.1983 42 A, mdkskx a
BRI T T AL TR, N FH R R
GEH AT TR T I g AR

E-mail : zuoqi @ bec . ac. cn





