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Abstract Large-scale parallel simulation is an important method for big-data architecture
research, which plays an irreplaceable role in promoting big data application and many-core

architecture development. However, the simulation techniques cannot meet the needs of big data
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architecture research currently, mainly reflected in respects of low simulation speed, complicate
configuration, poor scalability, and so on. To address these problems, this paper proposed
BDSim, a highly configurable parallel simulation framework for big data application simulation.
This framework is able to evaluate the performance and energy consumption of high throughput
computing architecture which targets to big data applications. The basic idea of BDSim is based
on the thought of component. In BDSim, a parallel function unit consists of several function
components and a framework service (FS) unit. FS unit is the service agent for function
components which are attached to it. The mapping between function components and a
framework service unit is depended on loadings of function units. To improve communication
efficiency, this paper proposed an optimized non-block lock-free communication method. The
NMTRT-CMB synchronization algorithm based on CMB conservative synchronization algorithm
was also presented to improve synchronization efficiency. The experiments were conducted with
many-core architecture based on 2D-Mesh NOC under different parallel scale. According to the
result, non-block lock-free communication method can help improving simulation speedup by

10%, compared to communication based on locking method. NMTRT-CMB reduces null
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messages by almost 90% when running with 16 threads, compared to CMB.

Keywords

component modular parallel simulation framework; PDES; non-block lock-free

communication; CMB algorithm; highly configurable; big data
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i S A A B BA B
R
(DR FS o 5 1 7% 3 0 FAR S Rz 14 7 J8 BR 31 5
(2) B 55K Rr i AT 2, P 2 TR 8 28 19 a5
(3) He b ATEE R /Iy - 48 2R BA B o o 4 A 80 o 19 A
A
BA 0 I #524F
A 17 W B BA S
i+ I B3R 8 2 BA 37
LR
(1) 5 BA K48 51 55 T A2 45 41 3% 18] BA Sk 45 £ 48
I7] 75 5, 3 B BT BA A 5
(2) 75 3% Bl NULL;

XF TR T BT S A BA S B HR AR L S BA S 3
BefE LA R 2% B O G XF T I BR BA 513 8.
W HRAE O U T S B (R R A L B [
AR OCD).

3.2.3 BDSim {5 &

(D HEfE

BDSim 75 £ {1 11 538 5 09 7] i, g2 4t 7
BWEFR Callback pREL (IR V& G0 . 47T A
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LA VA P At L A A 2 v 3 O [ 8 R 5k S 3
5L . A AE Jr AT DU IR 60 1 T RE AR
Pz gl i, 4 m SRR L o B A A e B
PEAE T G A AR R R Oy AR R TR AT R
VB Ay i Bl A 2 10 s 4L 2 £ 1 3K

(2) PR {5

IATRLRR R Z 07 & 5 Ll 28 s 19
KT B o B A B A0 1 A B R A B B R £ i
T L Z PR DL 2 B2 = 155 0L 3 1) A &% U7 5. BDSIm
TE R ZHERE L2 W5 1 3 R I o 32 A pe 1) [ 7 f
UEZEAF1R] 4 S BB % TE A 1% 3 22 H iy k. S 1S3
ZHERE ZHLZ I B A% 3%  #F BDSim A UAE 4L o
4 hn B 9 8 Ak B 8 T ——CP (Communication
Process) , % [T AL B FE W] 1 2 0 k. 1 J 3 A5 45 14

e s P,

R L

e

ke Fi

ol R B /

0| e )]
B

Kl 5 BDSim fESLY R F 45 MR B

b F [ — BERE Y FS FI R 6 = A7 1 O ik
ATHAR A TA) #E R A 1) FS F I B A% i3 1) J7 2Lk
113815, CP R N2 48 A0 ¥ 5T 5 HA AL e — 4
Z 5B AT E] CP BEHLET B 48 F 8 5 2 R 3% 1)
MBS — &k 2 A B8 R A A AR 0 B 48—
P IRL R XoF A 4 i PN e R I 1 3 1 R O R
TH B BT A A% 38 A ] F 2 0] A9 38 5 A 75 2500 B
FEIL.

3.3 BDSim @%

TEIFFATBALLH  [F] 20 SR I i A5 400 3 32 ) 3 S o
ZYPRER . AN TR ] 25 g 23 R AL PR R LR
22 5. R 25 (0] 8 1 A Jot ot A AN [) 32 B B3 50 22 1] 5 A%
b 2 B S A ) 1 R AR DG AR MR AR R A AR e I ] 38
I > b 3 A7 0] LA PDES [5] 25 43y P i« O 5%
)25 F0 AR LT 25 .t SR UL IR] 25 fo iF R L7 01T
H k A1VR R R B IE B 1 B G T S A AR OR A K
BLA 5 3347 >R B A 28 G0 19 T 550 ¢ U5 RN 99 2% W% 5 1)
RITE. H, BDSim R F AR <F [6) 25 58 2%, O 78 I 5k
fit F4EH T NMTRT-CMB(3:F CMB #4535 1 B It
() B SR bR A ) [A] 25 k. e B vk a2 D [ 26

SRR e

FOERE

i v 23 T B BRI L B v [ 25 R T R g S DL AE
IR AR BT REOR.
3.3.1 RGP R B LA 2

& G < B33k S AR VR 3 A0 B (LP) 0T
22 (6] 3 J8 e A 8 U 1) L Y & 1% L T B I E O
— AR — A BB R AR AR B T B B BA
GNEBAG — A B A1 hy BA 51 e [ 388 e /0N 14 90 2, 1)
I ) 8 o 30 2o /0 B[] B P AS T 3 L A R G215 DU
T Fiy 4 3 . FLJR A% 456 ) 20 B3 A0 RO O 47 B 400 3R
Ge P AEAE S R A8 O B K R S 9 4, CMB B33 2
M ST [ A vk CMB 5k, 24 3 4~ LP
Z A4 14 B R A5 ) . mTRE 25 PR B A5 1 6 T BT
KR FCB B 4. A6 SR AV AL PR 7 T . CMB 33 J2 3l 5
Rk B Mk 24 LP, 17 LP; k%A
B o S [ IS o) At A 3% LP & % W] A B J) 8K ) =5
THE. 2B A TG R 2 A5 ] 8. i )
Bt TA LP LLJE & B3 B 0 B 8] 3800 Jc /b
(B, FEUR B — A28 TH B 2205 » oo ol LIoKs 5 3% 82 1
F1R) B[] 38 B 2 3 A B ) DT i A5 3% LP W] DL
T 3 435 s [F0) B 5 /DN 1) BA B 3k SR A3 1) K2

CMB 575 23 1o 25 1 5ok 1k 21 i 8] 4 3#F 1 H
(1 R Y 28 G5 v A7 78 AR 22 AL I st A, B — L
HP R T it 8 A A B — A BB TS 4 4 i BA
GG SRR 2 MR s T B AR SRR B K,
XS AE R AL B R GEFT R ™ 5 MR AR ADL Y
3.3.2 NMTRT-CMB [F]# & 3

£ BDSim FBEADAE L o, X F b 7 [/ — 4~ FS
(LA AT DA RN A B AT A Jy 30 e e — 3, 2 R
BhLL FS mHh . B FS M FS BB EE N —4
BAREAE 2RI, TN 5 A% FS
Yt 70 BB LR A 22 W 30 A 3 2 B AT T O A SO AR
T NMTRT-CMB [5] 4 & 7.

1E BDSim BAUHESE &b T [F] — 4~ FS iy 4l
4 £ A0 B SR RE T AN A BT AR A A IR S AN
M. R, 78 NMTRT-CMB &k, 7 s 3 B
Fe AR 2 WAy K% FS i i — A kK ik A S
T4 B e & 3% B[R] AE & 3% BB A P HES. FS A6 K& %
HED SN BT SN ST N e R S WS D 1)
B DK L R K 26 s B 6 TR, FS A 4E Y
{5 BA B r s BRESF ) 38 05 /I 18 BA BT B SR BA B O 5
W) 1] 55 LA B BT FS Rk as T B HLKE B B SR
LT A R AN e a2 N (50 S N (1B S T B i
5 A U ) 5 0 A 0 T A H A FS % 3 28 T
K U SR B i SR AR AR 7 WA B B A U FS HUE TR
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BB

L] [ ] [ ]

6 BDSim HESEH FS 4476 5 A5 /R &

NMTRT-CMB % 4 58 .

(1) F A BRI o it A (i B /N 19 BA B 5

(2) WAZBAF A S S 2 3 T R DU R
H AL B AE (1) a0 SR 2 23 T4 B FL I il ok b 5 47 B
A7 W) 5 U AH I 1) FS K26 25 15 B QSR e i sk
o A5 AT B L B 4 R T BA A B R e AP (1) 5

(3) T A 2 BA A v A T S D B 2 45 Ry 3
XA FA A8 T BRI (R B 5 i BA 5]
B FS Kb RiH A

(4) BT T K 2 B G £ B [ R 3 e 2 (D).

XTFRIEE RE RRHEA FS EAFLE 2 A
fE BN, B4 15 A BT 3H m A B 8L T
NMTRT-CMB 58k v, £7 7E — Y BA B 3 JIg o B[] 52
A= B R OG5 %5 F B[] 385 5 /N BA B s A7 AE — W) 6
AR B & 22 B OCD. it NMTRT-CMB %
BB RIE 24 OG).

AH e CMB 53 , NMTRT-CMB 532 125 1 B,
Bt U TR MRS BN T W AR . R R
W o DA 5 9 R B BEHDURS B2 B AR IR /D, nT 20
3.4 SR

BDSim £ $8UHE H8 S 56 F 241 7 VARIT & 15 X il
75 5 AT LA R T RE. SR . B AR R T C B A5 Y O A 4L
AR At ) 2 9 L (H A R T Y T 4.
it I 3 4 HR A D 45 0 52 B T A S B 1Y 3 A
Pz, Rk ) T R R R E AR B T L
SPANH] SE I AT 5. S T R i P Y TG B A
BDSim £& 4L 7 P Al CAS [F] (9 e B 7 2 - ORI R A
AL .

3.4.1 XMFFECHE

SCF I B R SO 77 A R R F S5 T
BN B AR JURN AL B R 4L A5
B3 10 R H At 3 1 T % {5 B2, LA Router 40
R4, 5 675 W Router 20 11 X% 4, & X W) 46 Ak o
B, 58 X Callback MRS, SRR A B4R 5w O &

PE, X HE 2D-Mesh 25 44 1) B% B 45 75 2 5 4> 0
AATr IS AT A5 Core AR &M L. Z )5
S WA A VE W S 4 410 SR i P i 4 1 0 A
Zerp GE 4T B 3 A A R R UM A AT S 2 IR 1k
—SE SR g ek A AR AR AR B AL T E A 7.
FE SIS AR B S S 6 A A D S5 A 1 e
Kl 8Ca) . (b) 43 5l J2& AH 3¢ P A~ e & SC 4 : Topology
F1 Parameter. Topology U4 iR T # /B4 H br
F G540 F0 45 . DL O 22 a3 4 O X 1 A
Parameter SCfFic 5 % 4114 19 91 16 1k 2 50, 7= i) o
F LA A Router 1AL FR.

VAL, MR/ G A BRI FS B 3 1 pR 507 1/
DECL_COMPONENT (router)

DECL_INITFUNC (Init)

DECL_FINFUNC (Fini)

DECL_CALLBACK (Port_In)

/iy 7 %/

DECL_IN_PORT  (north_in, 64)
DECL_OUT_PORT (north_out, 64)
DECL_IN_PORT  (south_in, 64)
DECL_OUT_PORT (south_out, 64)
DECL_IN_PORT  (east_in, 64)
DECL_OUT_PORT (east_out, 64)
DECL_IN_PORT  (west_in, 64)
DECL_OUT_PORT (west_out, 64)
DECL_IN_PORT  (self_in, 64)
DECL_OUT_PORT (self_out, 64)

/P SE A A P/
DECL_COMMAND(showreg, “show register information\n,”Com_Showreg)

DECL_COMMAND(showport, “show port information\n,” Com_Showreg )
DECL_COMMAND(routerstart, “start running a router\n,” Router_Start )

S HE
DECL_PARAMETER( coordinate_x, “enter x value:”, 1, “normal ”, “0”)

DECL_PARAMETER(coordinate_y, “enter y value:”, 1, “normal ”, ¢ (% ”)

& 7 Router 214 Tic B 4

/LA TS T )/ /LA TS T )/

[COM] router

1 16

16, router default_value

/ESHUE RGN SEHARZUEE R 5/ 6 *RoutoeréH 1“6?,5‘11’ T xSy M R{E >/
S T 0y

B,FSJ 1 1 y0

b i

4, 1,9, 9, x

4228)10, 14 A A

£3711,15 5 X030

/i R e S b i/ 6 x230

[TOPO] 7 x3y0

0, —1 8 x 0y 0

1, -1 9 21 y0

2,41 10 2 2 y0

3,40 11 3 3y 0

4,17 12 2 0y 0

5,16 13130

6, —1 14 2 50

7, -1 15 3 5y 0

8, —1

9, -1

10, -1

11, -1

12,51

13, 50

14, 27

15, 26

16, 5

17,4

(a) Topology 3C#F (b) Parameter L1

K 8 4X4 Mesh $HFM & L1
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3.4.2 KIBPALRCE

SO PE B 2 SO A TR g S BE L3
F BB H 2 5 . e, BDSim $ 41t 25 fff ) 35 58
AESER B E T A —— R & A EFE A
P8 2L BT 8 0 68 AL A 2 DL T AR 18 7 X s 45
F R SR AR A & A SR R B A A Al
FIAE U SR B i AR 46 0 = AR XL AR5 e
LI 1A g 0 5 2k R a) g R UL 2R S A
B 5 HRE.
3.4.3 RBCEWAE

BDSim Mg B i f2 41 9 Pros. 5 ki B 7R
SR DECE RTINS RS E & P S P i BUR LD
PR AR F T B SCIF R IR AT Y 05 1 AR A B R S
e BB SO AE 2RO PE B SO AT g A o A o A S
BB i AR ZJE B a AT AT LR HE G O e
S T RO AT A . A e A R A
BSCPE DS A S 2l i R T R T R A

Configure Logic
> > >

get obj count get FS count

port_id,port_id
malloc com_cell malloc FS_cell

set peer_id

open lib
get com pointer

malloc com_ele  malloc port_ node  FS partition
return cls_list set com_id set FS_id .
- set port_j set com_local_id

set port_local_id

Configure Flow

— e

WL S5 A4 A 1 10 B, e A 48 6T #0F BAH B
RO FS, FS ZIFA7 I e/ 0. SRJ5 8 5420
RELLIFHEA BN AN FS 2 B —4 FSal IR Z A
NEELLNF [ — A FS Z By I g 4L 1 Z 8] 5 47 3K
7. i 2 i 1 E B T B S8 U S A S T ORI T
FNEEAG B A . o F R TE A5 4 o AT AP i o7 4 B
857 " 2 AN [a) 2 22 i) ) LA

i 3 3 b i BT A O AT LU A O
R AL E AT B AR EE 5 8 P B AL 2 H AR
AL,

4 EBRRSH

AFR A>T A A S IR R SR A, 2 )kt
BDSim €42 i (%) ) BH %€ JC 8l 38 {5 1l NMTRT-CMB
(7] 25 S8 3 AT W3 0 4 7 5 B S5 IR0 43 A BDSim
HEZE B I A7 400 1 .

4.1 ELIWIRE

FIGHET Intel ZRAABET G LRI RS

B E R 1 R,

x1 ZTBRFEBE

¢

N

o

import libs eI
A

Gbrans)

1.

Y

readlibstring

@iy

R A
BIERS CentOS 5. 10
prie L GCC 4.6.1
HIF &
CPU 4 Ht Intel Xeon(R) E7420 CPUs
B 4 8%, 3k 16 A LR R
1.1 Cache ) L1 Cache FA7 »
FAHAE 32KB I-Cache i1 32 KB D-Cache
1.2 Cache 1.2 Cache 3:5, 434> CPU 3MB, 3L 12 MB
LLC LLC 3=, 44 CPU 8§ MB, 3L 32 MB

v 0.
gentopo | (topology
> Auto
Manual Y 2

Port Port Port Port Port Port

10 BDSim #}JE B & 45 4

4.2 FTHEREH

ARSI PEPEHL T 4 X4 B Mesh I M 4% 45 #4
(1) AR A% 45 14 AF Ry BEAUAR AU, i # VCore, Memory ,
Router =Ffr2f 4. 18 1 3 A5 4) VCore,.Memory 2
() P SCHHE A2 i o 4 ) D) 248 3 RO DR/ o T LAS B 78
SOy H .

VCore A Hg #UA% LA ] Trace A U5 7 TH
B Router 4 F i i A10F ARl XY #8257
P AHSR Y 4 AT A% 36 T L. % 3] Router 7] g
SAMBEEARC GEH VCore MIEH), T LK
Router ff 8 T &£ H C W3 H. &1 Router 41 {4
A 10 A F i H R S5 0% B OF A &E
%3 VCore o 1. B/ 11 i 16 4> Router 2044
L 4 X4 2D-Mesh W28 31 Fh 25 14 14
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idx:fs_id  fs0

com_id_local O\ F =

ids:com_id

CONFIGURE

port_id_local

class

inslance\
Tl ‘0\ rIll ¢10 TZl ¢20 31 130
6

0513 2851 0523 3861 0533

e

1 2 3
4 17 14 27 24 37 34
Vo s« <o 347y s4e=<7y 34+
I3 S2 13 b2 ]23 £32 33
t Do 451 50 51 160 4711 170
4861 0543 01 ogﬂﬁm 0555 BE1T 0575
4 5 6 7
47 4 57 4 67 64.77 74
Hry g4ty 34,i T2 34wl 34+
f12 43 52 153 %2 163 b2 |73
11 Iso 1 101 100 111 Jio
861 0583 %G1 099519861 091031186 T 05k
8 9 10 11
S, & ety 0 feen, 10 o, M
RS E 10z 1103 “1}2 113
M21 J120 131 $130 141 $140 1151 150
12067 07123136 AR AGET 04210661 05152
12 13 14 15
w]z 3%¥4lﬂ32 34,1<3*414 72 3‘5;4*415 72 34£4
f122 J123 $132 [133 142 143 152 [153
fs_0 fs_1 fs_2 fs_3
B 11 4X4 2D-Mesh [ 4547 F L B 45 14

Router FFM B DA AR IIE R 1 A2 bRl A
2 F AR O S R A AR ) 2K F [ A 3 3 AR BR 5 T
T N E . WS VCore R E Trace A4 i Jf &%
£ Mesh [ rp i F i Cycle PTEAH B B0 R4
il R 28 3t . I R P AR 2 TR, 12 packets/cycle
F1 110 packets/cycle J2 AR 4 MR 5 A& 3% £ 1Y S 5L
DL Ry 32 47 J5 1 8 Cycle $0iH 515 210, 40 51
FRERAN R 2 B2 1 A 1t K.

x2 MNABEFSM

F4 75 171 3 4 8 2 AR X A8 /0n » A BHL 2 T B 15 BH 2 A7 B
P Fop 52 B 7 3BT P B R T A 25 A8 R > 2R A R L B
Z I F A — A FS A i 36 A5 1 35 8] 5 4
JEAR R AE B IEAT B A D0 o SR BH JE 2 155 14 1 1)
W2 A8 IR AR BH 28 0 Bl 3 175 A X T BE 28 A B 15 2%
AAE L BN IE 12 R, HARFEECN 16 I 80K
(5 = 20 7.5 0. ) JE A EE AR a4
Router_big 73 51 I 12 BH & A7 49070 {1 BHL 26 6 9 4 b A
B0 I 451 B P ] 25 SR A3 4 B R BB
Z AL BB 5T Gl BT DL B 2 4R S0y 1
AP BEL 2 T B X0 T BEL 2 A B 280 A A i ey 2 K
W . & 13 JE/R T 7E Router_Big ML HI#1 . AR FH
S T0 B {7 AR OF T BHL 2 A B 5 1 R0OR R 4R v L.
LB 16 W ORI E 10054

BT/

/]‘k

Zk

0 2 1 8 16
Hefis

B 12 Router_Small Jll i #& 5 T =IE BH %€ JC 81 A 5]
AR XF T BH ZE A 8 BA S s R

HorE/%

E=n
)

ﬂi

0 T 2 4 é 16
13 Router_Big M2y T ) BH 2E JC 4 BA 51

W54 7 T ikt A/ / (packets/cycle) XS BH 2E A7 B BA 51 A A 48 1
Router_Small A0 I 2% 3 1 12
Router_Big 2 19 2% i 110 % 3 Router_Small XL R (FAf].ms)
B E  MFEELAS AEPEETH i) ] 2 WEL/ %
) o 1 974. 209 968. 845 5. 364 0.50
4.3 XWHERRIT N ‘ 2 618. 996 615. 825 3.171 0.51
4.3.1 AR FH.2E Jo i £ 1 AE 3k 1 192. 711 189. 768 2.943 0. 60
“Jl BEL 2 TG 8 BA 1) 15 L 45 B B 9104 L 0 3L s 470025 AGSAST LAz 20
N - N - R 16 444. 538 411. 354 33.184 7.50
BB 7 ) A T B i e BRI 2 5 A S B U ) v
A AN L AR BH 2E T8 BA B 9 O A b B . R A & 4 Router Big lliX &R (L fi:ms)
e g 1 TS F fG IR ARBH BEAS EEELB MRE R&SH/S
{5 BN WA 1 Router_Small ﬂ\‘jjj {)‘J B 1 10800. 414  10798. 474 1. 940 0.02
& RN HIE BH2€ T 80 P A A o0 T BT RS a) , 5k & 2 6504.203  6450. 324 53. 879 0. 80
— 4 5234. 491 5184.320  893.118 1.00
Al 3 pis. 8 1677. 888 1569.724  108. 164 2.00
MR R HE (5 B 5/, 6 HEEE A 16 4673. 814 4199.697  474.117 10. 10
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4.3.2 NMTRT-CMB % 3 ¥ g il izt

Sea Ll 4 Ze#E A, K 7/E NMTRT-CMB &
2 A5 BB KRk 8D b LA R RE 4R
5 R B A FS 90 AR B 4 om L 7k
il i 22 [7] 25 1Y) 32 5 Ak PP G 1% %50 H BE 22 15 m s TR T
FF 25 23 0 2 i B A e kg . e fb ) . B &
LA EL BN 233 R Kk ] S b s AR A
FAnE 14 Pros.

% 5 CMB 5 NMTRT-CMB &% % 4 B # 2 Xttt

2L CMB NMTRT-CMB WL/
1 7621 7454 2.2
2 83540 15863 81.0
4 439685 36917 91.6

100
90
80

< 70

X

= 60

]‘TI[ 50

2 40

E 3
20
10

T T T T T T T T T

: é’,Hﬂgl-‘%l !
B 14 AR AL B 2 0 B R AR
i AT ORI 53 — A~ T B R RS L.
NMTRT-CMB 53545 4b 7€ [7] — A4~ FS i 41 44 3
RLIA R B AT A4 Jad 3 st — 350, A 2 b A R 7 A —
FE (15 ). A 52 50 Xof B 45 RE A8 T 78 o0 A L 43
591 1) PR A e /N R 3 15 i b e K IR #5491
MR Ak 5 HE X T 15 48 CMB 83k HORS 2 10 RE.
S B 7E R R 815 1O TR B 1 R AT
JEARH /N S5 RN 6 FIE 15 Bk, BIAE S 3 FE L
BRI Router_Small I FH 41, K B (14 336 e Kt
HA 0. T /AT SRR /D b, 3% 58 b 3 B0 T 1) 1)
Syt T AR S A 11 38 30 9 U, S L S R R S AT
[ cycle % IR 12 48 4b P 2R S0 () SE R A5 — i 1Y 5E R
M7 208 T2 450U 2 ek 3% 4 Ak 380 P I ol ) 4 20 25 A Sl
25 B M AR P32 17 19 cycle BOBR W) 25 51
(1) Lookhead F13% %5 4b P ¥ G (1 4E 3R #p A — 72 1 &
% . 1£ Router Wiz F 4] fr Lookhead ;3% 4 4b 3 5.
TG I L IR EL /N T DA 2R T 45 2 B G 2 40 R B T /).

% 6 AEZET NMIRT-CMB E 115 EiRE

S Router_small/ % Router_big/ %
16 0.01 0.01
8 0.19 0.02
4 0. 50 0.10
2 0.70 0. 20

1.0
09k O Router small
0”8 M Router_big
NS 0.71
<
2 0.6F
N5k
o 0.5
W04
oy
0.3
0.2F
0.1
0 2 4 8 16

TR
15 AFELBREET cycle Bm AL

4.4 HEHUMEBE K F0 5 47

DL 5 P D T L ot T A A5 40 1 R Y B AR A
B A — CAE B E B AT I ] B R G
R PAT I ] Y LG AR BE 6% 5 4 S AR 40047 S 1 O F
B T2 (B /) T IR L e 1 R R

TIPS T AT 32X 32 Mesh J1 | 28 2514 11
1024 BRI AR H bR R 58 IZ AU R G TR 4 b
I 4 455 T A5 480 28 14 : Core, Memory . Router & Cache.
Core 25T ARMv6 #5824 19 ARM119 ib 3
ar N A SRR 8 G K L PRAT L 43 S 0 4
AE. Memory £ 4 3CF¢ 72 Fp hn 2k, 2 F 58 B2 40 152
W, M S b hk 5% 4 55 D) BE. Cache 41 X £ 2 9
cache g &, SCHFWL S 7 A B A 2 AT R/NE S
KUC B . Router 20 4 5% T e 8 18 A1 AL ¢ e 58 46 42
AR SRR O B A /0N L RE IR | B 0 R T G R P
RESE T4t S5 T e, D4R I A | ARGE T2 S 80k
FAHETF Godson-T Ak Ab #2% ( fic B

SIS VYRR T 8 R 5| % (pin_search560) . F 1 4t
i (wholeWO) R K dls HE /¥ (wholeTS) =/~ JiL 7l
AR I AR e A Sy i v D . 400 H A R 46
TER RN E T Mg R 7 s,

KT TREZKERBEEMNLER

=W EIA FEIT 5 B i AL 3 / KIPS
pin_search560 & 5| &7 44253647 726. 69

wholeW(C ERG R 23635213 681. 27

wholeTS REIRHEFERF 218992421 760. 49

2 7 Al 5 BDSim B IAE SR AE SRR AR T
SRR GE BE ok 722, 82 KIPS. ARM11 2 %1 4h i %
AL 350MHz 3) 1GHz 2 [a] , 4~ 3CHL 800 MHz iy
TFEARUE. Wit K 2R FH B 5, R TPC 38 Je K

@ http://www. arm. com/zh/products/processors/classic/
armll
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B2 1. 3HF A 45, BDSim A5 480 3 [ A T 1107, H
il B & GEMS! Y MARSS!™ i 0k 1 2%
EADE  7E 200 KIPS 7247 (X86 4544 , H X86 4b
T2 OS5 R0 H AE 2 GHz 247 B DB S0 38 LE ae
KF 1107, FRATHLUES Graphite!" " 75 T 1% HL L FE i
BN BB S 1751 (X86 454 4 . SPLASH
AR 7)) s I K T BDSim 5459 3 L.

AL h, TR H R RS AR 1024 4
Core,1024 4~ Cache,1024 4~ Router ¥/ 1y 32 X 32
Mesh fi BRI %L K 4 4> Memory. 84> R G AR
PR HAEZ AR T AL L I &1 16 o
T HEARGIBATIE 8 LA A T 2 A5 i Ik L.
B 17 iR ol & R A B AN i A7 1 B b BT s AT
BE 73 . NEH AT LLE ) Memory 40 £F Fil Mesh
LA T o B ) 2 AR A T A IS AT R 2 X
J2 K H Router 21 2 [8] UL M Router 1 Memory 2
[ 725 BE AR B AT A T A% k0 U A RE (i
PR AT AL B REAR T R0 R S8 1Y AT OJR AT 2L HE 2
(Framework) H (5 # A R G0 1020 42 47 19 TF 4. 3K Uk
L3 32 A4k Memory I Mesh 24, 48 & 28 14 14 IF:
AT BB AR G 23 WA 58 ) S ) e L

2.5

2.0

AN L

05—y : ; :
LR

Bl 16 L4 BAELHUNHE

1.

other framework cache

memory  mesh core

Bl 17 TR RS & A s A7 ) (8 ZeA)

5 KEIREMERE VTl 2451

Bl & B (4 248, A7 i B Y ] R Ok
JUH R T AT R R U A AR B S8 I A B G A Y
B R 2 AR R Tl R ST A AR AR SR H Y
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Background

With the sharp development of big data, architecture
for big data is becoming a research hotspot. lLarge-scale
parallel simulation, as an irreplaceable researching method of
big data applications and many-core architecture, obtains
more and more attentions, since it can achieve high speedup
compared to sequential simulation. However, the parallel
simulation techniques cannot meet the needs of researching
currently, mainly reflected in respects of low simulation
speed, complicate configuration, poor scalability, and so on.

To address these problems, in this paper, BDSim, a
highly configurable parallel simulation framework for big data
simulation, is proposed. The {ramework is based on the
thought of component. This framework is able to evaluate
the performance and energy consumption of high throughput
computing architecture which targets to big data applica-
tions. The basic idea of BDSim is based on the thought of
component. In BDSim, a parallel function unit consists of
several function components and a framework service (FS)
unit. FS unit is the service agent for function components
which are attached to it. The mapping between function

components and a framework service unit is depended on

on chip memory system.
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supervisor. His research interest is processor microarchitecture.
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loadings of function units.

To improve communication efficiency, this paper
proposed an optimized non-block lock-free communication
method. The NMTRT-CMB synchronization algorithm based
on CMB conservative synchronization algorithm was also
presented to improve synchronization efficiency. The experi-
ments were conducted with many-core architecture based on
2D-Mesh NOC under different parallel scale. According to
the result, non-block lock-free communication method can
help improving simulation speedup by 10%, compared to
locking method. NMTRT-CMB reduces null messages by almost
90% when running with 16 threads, compared to CMB,
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