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Fig.6 Tracking accuracy comparisons of the separated GPS
signal after the mitigation of different strong interference

with different methods (JNR=6 dB)
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CHEN Feng, ZHANG Zhi, LI Qinjian.et al. Dynamic task scheduling algorithm of parallel computing

for FCD big data[ J]. Journal of University of Science and Technology of China, 2018,48(9):718-722.

Dynamic task scheduling algorithm of parallel computing for FCD big data

CHEN Feng', ZHANG Zhi', LI Qinjian' , CHEN Yugqiang®’, CHEN Guoliang'
(1. Department of Automation , University of Science and Technology of China » He fei 230027, China ;
2. Anhui LoongSon Science and Technology Co.,Ltd s Hefei 230088, China ;
3. School of Com puter Science and technology » University of Science and Technology of China » He fei 230027, China)

Abstract: FCD (floating car data) technique is new way of collecting real-time traffic flow from large-scale
urban networks. It is necessary to implement rapid processing of FCD big data for the dynamic guidance
and control of urban traffic. A dynamic task scheduling algorithm is proposed for parallel computation of
FCD. To address the uncertainty and dynamics of FCD package processing, FCD packages are partitioned
dynamically. The load balance among computing nodes can be achieved using the dynamic task allocation
strategy. The algorithm is developed on LoongSon big data integrated machine platform and evaluated
using field FCD. The experimental results indicate that the proposed algorithm has significantly higher
parallel processing performances compared to the polling scheduling algorithm and Min-Min scheduling
algorithm.

Key words: floating car data; big data; parallel computing; dynamic task partition; dynamic task scheduling

KR EHE. 2018-03-27; f&E HH#I. 2018-04-27
HE&TH. HEE AP AL O73)H R (2017YFC0840206) , 2 #44 T K FHE £ 35 (17030901007) ¥F Bl.
EE BN Wi GEIRMEE) , 3 ,1966 4, 14 /R B2 0F 58 05 1) . BFSE 22 W 45 5 A0, E-mail: chenfeng@ustc.edu.cn



%94

FCD K # 4%t 472 2 ey 2h S 5-RE H 719

0 5|5

R0 il 52 38 R B 2 52 Lk T A2 15 S A 32 B
P ) B AT B2 A% B8 1 A8 38 It SR B 7 1% 0 b R G L
T A% Al TR I AT 55 o (] o R Y A 4t AR 0 P
) TR 5B TGk S B O 1) 2 38 g AR O 9 BT R 4R
P AR S R L A8 3 R AR A AT B R
FH — € HOa: 1Y L A 0T 3% ) E IS AT O T A 4R 3
GPS 35 (1 4250, 8 iU 2 A2 A5 M 2% . 4% 1 3l ¢
B VL — 5 0 I [0 5] B o o L2 / 405 B A b I ] | 3
07 ) 25 A5 A% i 2 B e 4 v h O sl X FCD
A 3B 8 5 B Y FR1 3k T (8% o0 1 S B 52 s AR B L S
IR T A 3E B T AR A PR R ) B AR R A G e o
SRR ET FCD BB 5T 32 24 v 7 52 T8 R 25 A
T AT 5 S L R AT I ] 000 0 AZ GE S R R I A
Dy

SR T A A A b GT 3 T I DO A O R AT AR T
B S AT A SR T AR S Bl
HEAT B R B — b, 0% Bl AR 2 LB A S
1 5 %0. % &R AR TR B R R BR A 15 #b
Aoty oA i 2 B rp O R )R] BB 2928 3 ~5 41
B BAL B FCD 80 R L T 7 40 AL 4
V&R i 3 42 R i), B /NI FCD 088 6 K25
0.15 G F1.

T A2 38 A IR 55 S FCD R B4 i
A7 P b 3R 43 B AH G B9 W 98 A2 45 : Deng 46 3 T
Hadoop-GIS J5 ik . 45 1 T 7% 2h 4 B0 b P4 4200
Hadoop-GIS H P> £ % T E 41 i, : Hadoop 1) %5 [H]
HE ZE 0 B b TR fiff ] 45 (Bl £ )15 S HiveQL
il Hive 1 HZE SQL B F. A EHE RS
MapReduce, M SE 3L K FLAE FCD 145 5L AL B1. Ky
TSP A AR AL AR L Zhang SEBESE T TE it
BB T T 3 A BCHE AL B G e SE G R T
Hbase 1 MapReduce f % $2 4t K B4 7t A% 52 B 3
BB TR TR % AR FCD £ 4 1) Ab 38 i
[i] 25 5, XE LA 38 4> & ¥ Hadoop 17 4b #EAIL 1 1Y

KT BEAR FCD Ab#EZE 3R, Lu S8 it T —Fp 5
T LM% FCD 4 i X AL BE R G807, DL S B i
AT E 5 MRS FCD /47 B A% B #1775 i FCD
BP9 53 415 20 A 2R, DL REAR R 55 2% A7 Hp 2
22kl S A5 DX 3 ] ) () JFCAE A Y ) A 4 . ]
B 3 SR — o B 1) IO A AR D AR 1Y) 28 43 2 Y

FRAS AL FCD B4 LS B 7 3% 2 . TR sh %
F4 A2 T BB 43 A0 76 AN [ 1) A% DAL O 34 o 1 3 5 T
B 5 SCBRC 13 00 T W S AR 48 5 5 FCD 78 544 (19 3
BT LR R 00 @A, R AT 55 08 B R
WA R LB 8 S LT, 4% CPU B35 B
T3 B AT: 55 52 B0 40 803 Ml L % 5 VR IR % 8 FCD
B 0 S MR R IR R AT S RS S
B A X FCD 4l 1) 25 5 3047 43 Hr , 1 A1 [ 54
It FCD 04 A iy T M 7S 1 A7 76 -5 50 Ak 2 B )
ANEL AN T Internet B IF-AT 1580 (5 2B 1R ML)
T AL S o 1oy FE 1 52 P R

AT 55 VR 38 6 W 2 I A7 Ak B A O B B R L LR A
A 55 VR R 0 A 4 4 R0 9 B 5303 Min-Min 587 4%
o R R R SR LB R AT I AT B 4 TR AT 55 DU
R T B 2545717 0 25 IR YT R B BT 55 )5 T 4R 4R
T 5 75 MR Y A5 AT 55 BA B Hh 3 25 1571 282 TR s 3
JE A 0 A AR S BT PR IR 55 T S AR /N 7E
5 EAZ WO T RECRZ I Min-Min 5%
W5 T4 5 S ] 5 B A AT 5 Wl S5 3] 2 e e 1 IR 55
i LA B AT S5 8 ROROR B L R i) AN
Min-Min 8 B 89 78 kb BE {8 B0 AT 55 i R 85 47 . (HL
FEALHR AT J AT 55 6 23 5 U 55 4 719 a5 ) 7 3R 1y
i | BEARIFAT A BRI

A FCD Bt AT TR ABESE it T
FCD Jf A7 4 BEALHI L 42 18 T FCD IR A B M sh &
1145 %0 43 5 18 B 7 i BT X FCD 08l 42 3 530 st i) )
AN PE RN S A P L AR A TR A 00 b B BE R AT
BOHE ALY B 25 43 B AE Ab B AR oL SR B A 4 R
W LA S AR 0 [ 25 R 2 34 A AR SC T 4R
PAE RS 7 KB — R WL & bR T SE B, O
B FCD Eds X A 3007 047 1 52 5 I sk, 5
By gk P I, R SOy Tk W 3 M R R T O AT A B Y
PERE.

1 FCD #1T4b1E

1.1 FCD M4t o

TEE 3l %2 08 B T 2k A% B 25 v, A 24 2K
GPS WY1 8l %5 #i — 22 SR A (] B %k JH: T 78 19 1 B 1Y
A AR B HEAT I, PR A FCD il 5% — 4~ FCD i 5%
FEALRE A 1D & 45 B AR bR B I R
N N[ 7 s = e ) R S Y B S L |
[i) a1 R W 9 P O A 26 FCD i A0, W 45 b e X
TFEh A EAL R FCD R4 H 18] VT FE | 5 11550, AR 4



720 P EAFHARKFEFR

% 48 %k

A 38 A N [ B 2 38 I B O 2 R AT R
() A7 Ak 315 DT 2R HCBI T 5% P ) 552 P A2 S AR A,
0k AR OL A B AT Bk B AR AAT R AR B O 23S
B AL TR S B B

AT/ HT T e its 3B2000CPU 484 2 48,
#it WCET (worst-case execution time) J& W38 T
FCD X4k B[] () 225k, %h 395 &5 CPU iy FCD
Sk By 5 B 1) 4% Tl B AR A D K ek 0% A 3L (]
P8 BB A FCD g 5% 2 [8) A B[] £ K 22
S 3.5 A5 R FE T .

CLO A RMEE . i M T4 AT | FCD
1) SR A () o 2 A A A T

CIDHFCD it 5 Ab 25 BF [] (19 A i 22 1. B T 45 77
B 2 1) AN [ SR R T B 19 3l S 1 L O T 0R B B
S-S AR AT Y AR 1 R AN R S BOR R Y
FCD g 5% 4b B (8] 5 58 K1Y 22 57
1.2 FCD #1TREHFREN

TEFE , — A KB TT B R ASE O £ T 4> 22 X
F LT AN BB AR B FCD 504 2 1 5 9. o i 2
A2 3E Bl A5 R ) 04 S PR SR, AR SR e s
FEREAE —RHL N & L% T FCD KB /) 347
AbFREEAE I E 1 TR,

oo JeERE T
I, 1 55 &
SR C EEEEEE
Kot — AR HL
I
EEAT R
o
- R
e

82 FH IR 55
B1 ETESEFSXEE-—EINTEEH FCD FTiIHEEN
Fig.1 FCD parallel computing architecture based on

LoongSon big data integrated machine platform

AR ZGiH FCD R4 MRk 55 4% L3l {5 IR 55 4% L e s
] 7 R — AL L 7 FH A 5 25 S A B ol B 7 R
R — R BL R — A4 B L AT S R T R
AL AL B ]k 1.5 TTACWR /RS, I el i
JEE 15 AL/ o, FCD R 4E iRk 55 5 55 3
FCD i $4 09 77 6% 545 B8 38 5 IR 55 #% F FCD %%

PE L o XML SCR I A% 35 2 — (R BLAT BEL3Y 455
A H ST XML SCR R FCD Bodle £ L R4 42
A3 1D X FCD Bl ey 40, 26 T 4% 31515 A
CPU Y 5 /RS A4k BELAE J7 . 45 FCD X 7> 24>
Bl IFsh B W4 &5 A CPUL & 35T
T CPU W0 o A i 23 2 e 1 3t 11 4 3 i 31 4 I
(9 FCD i i, 47 il B Ab 21 DL S B e 78 ad g
K25 GPS i 5 s Bk A7 DL fe b B, 5¢ 1T 3 4247
Dof 00 e A LM B AR 2 B 0 BC Y FCD K dls £ Ak
HOSEHE i R T B A AR (] 25 A B AL

B AR AR S R AL B R
TR i BEAY P 2 B2 O AR A0 I -k - R
T4 X 07 St B ) S5 NF 5 38 I % R RO L AR UG
P 52 3 AR 2 B 13t 205 15 P Al 55 45 Ak 2L

2 FCD RHFEHHEESKSSEE

11553 43 & FCD 4740 B i OG5 Rl 17
B B BT P TR A 00 R s RTS8 1 047 AL 2.
FEASCI 7 A BT A0K FCD i 80 44 IR )
21D ST HE T A BUS MR B8 IR 4R R B AR B A T
) CPU %t L SR 5 i 474 45 3 40 5 08 B AT 55 4 B
PLSEELAS T 5 CPU Y 7 2% 35 i A R 0. 8 1 0
AR A ) A A R — AN R 3l A 0 B
A3 BC 25 A — ST s CPU Ab 3L

H T R85 T4, B bR 1 3 3h 25 B0E 46 h AR A —
SE B I B AE 5 EOM RS SREOW FCD i 40 40 3
I [) AT REAF 7688 K 25 5. H 484 FCD $is (4% il =
N CPU % 35 43 (4T 55 3 43 J7 1 M DA S B 453153
RS A R G A B R AR TR R
FEI5 EE X FCD Y 4R 21 AR SCHR T 3 84T 55 00
Tk TR RN

WM E B R R R T, 456
25 T8 A CPU B (S H ol Co ) Ml FCD Ab
B AT a] T ... « 8 FCD Ji 8085 1 91 4 il 43
4 FCD KR/ M, FCD 41 (9 ) 1 %1 43 40 %%
Ny N
M X T
T7> +1 @))
AP int O S B o6 B0 AR L T AE 35 58 B 2 R
[B) 9 SE LI 2R Ny < Ciae - RILHTE FCD AL
W R LG R B N, =Ca .

H T W 7 RO 22 19 77 7 N ) I 2l 42 5000 1 Ak

N, =int(



