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Highway OD Data Storage Model and Calculation Method Based on Hadoop
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Abstract: Highway OD data is a kind of important data for highway operation management and coﬁdiﬁon analysis. How
to use massive toll data to quickly generate and effectively manage highway OD data is an ifnportant problem in the
current highway intelligent construction. Aiming at the problems of various types‘ and long periods of highway OD data, a
storage model of highway OD matrix based on Hadoop and correspohding calculation method are proposed. Two kinds of
OD matrices are established as storage models, i.e. statistics of highway vehicle travel time and statistics of highway
traffic flow. The comparison between the experiment based on massive real highway toll data and the traditional storage
of highway toll data shows that the storage method proposed has better storage efficiency and saves storage space
compared with the traditional relational data storage.
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Statistics: traveling time for all types of vehicle

Period: startlnstant=2018/4/29 23:00:00
endlnstant=2018/4/30 00:00:00

StationIN StationOUT Value
4 106 2561

22 107 2493
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Statistics: traffic flow for all types of vehicle

Period: startlnstant=2018/4/29 23:00:00
endlnstant=2018/4/30 00:00:00

StationIN StationOUT Value
4 106 374
22 107 671
3 106 461
9 107 739
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Shuffle Ffi Bt: key fEAH R value 247 N —41, 1%

%3 Reduce.

Reduce M Bt: £ X R key, Fitl value AN

count, JFiT 5 value A sum, it value ¥ H sum/
count {EJy it value.

Output B PA key-value 1977 40 it 545 58,
A key JyH i 1a]+53kh p 4+ H b 55, value P
P RAT I [A] .

ZENE SO AR W E S Frw, On AR s 1
FR.

“2017010799”, “0”, “1008”, “2”, “2018/4/29
11:34:55”, “64004”, “106”, “2018/4/29

13:38:017, «5™, “2”, “¥ 7 C4J315<3 75

C4I315>”, “61011650220005136103”

“2017010799”, “1226912”, “64006”, “4”, “2018/4/29
13:16:027, “64004”, “106”, “2018/4/29”

13:35:03”, «5”, “2”, “# % E75523<# 75 E75523”, «”
“2017010799”, “4358359”, “64006”, “4”, “2018/4/29
13:15:44”, “64004”, <1067, “2018/4/29

13:39:377, “57,“2”, “H 7 AATI63<H T AAT9637, «”

Input

Map

Shuffle

Key Value
2018/4/29 13-2-106 {(2:03:06)
,(0:19:01)...}
2018/4/29 13-2-106
{(0:23:53)...}

Output

Key Value

2018/4/29 13-2-106 (2561)
2018/4/29 13-4-106 (2493)

K5 RATIN A OD S [ESc e |

Key Value

2018/4/29 13-2-106 (2:03:06)
2018/4/29 13-4-106 (0:19:01)
2018/4/29 13-4-106 (0:23:53)

Reduce

Key Value

2018/4/29 13-2-106 (2561)
2018/4/29 13-4-106 (2493)
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1. function MAP(key, value, %ontext)

AN

7.

items = value.split("r");

timeln = items[4];

timeOut = items[7];

key = items[7].split(":")[0] + items[3] + items[6];
odTime = timeOut — timeln;

context.write(key, odTime);

8. end function
9. function REDUCE(key, Iterable<ODTime>, context)

10.
11.
12.
13.

count = 0;

totaltime = 0;

avg =0;

for ODTime TIME: L do

14. totaltime = totaltime + TIME.getTOTALTIME)();
15. count + +;

16. end for

17. avg = totaltime/count;

18. context.write(key, avg);

19. end function
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FEIX I Reduce B B, 75 2205 1F b i I 18] 3E 4T
Input B BE: N HE 1 % B Seih i () B
Map B Bt: S HUITA S AN EOE, AT B0E 2047 i
. DL H b i a]+k i i+ it S0 R key, BRAT I TH]
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1% 3] Reduce.
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count, count {E A H value.

RN, AR

Output B B: L key-value f 757 Xt iH 545
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=]
74
it

\
HEDH N

“2017010799”, “0”, “1008”, “2”, “2018/4/29
11:34:55”, “64004”, “106”, “2018/4/29

13:38:017, «5™, “2”, “¥ & C4J315<3 75

C4J315>”, “61011650220005136103”

“2017010799”, “1226912”, “64006”, “4”, “2018/4/29
13:16:02”, “64004”, “106”, “2018/4/29”

13:35:03”, «5”, “2”, “H % E75523<3 75 E75523”, «”
“2017010799”, “4358359”, “64006”, “4”, “2018/4/29
13:15:44”, “64004”, <1067, “2018/4/29

13:39:377, “57,“2”, “H 7 AATI63<H T AAT9637, «”

Input

Map

Shuffle

Key Value
2018/4/29 13-2-106 {(2:03:06)
,(0:19:01)...}
2018/4/29 13-2-106
{(0:23:53)...}

Output

Key Value

2018/4/29 13-2-106 (2561)
2018/4/29 13-4-106 (2493)

K6

Bk 2. iR OD AERE TS vk
N R A
it e OD SiihHs 2

1. function MAP(key, value, context)
items = value.split(",");
items[4];

timeOut = items[7];

timeln = N

¥
§

key = items[7].split(",")[0] + ite?ns[3]+ items[6];
odTime = timeOut 7.timeIn;

AR

7.
8. end function

9. function REDUCE(key, Iterable<ODTime>, context)
10.
11.

context.write(key, odTime);

count = 0;

totaltime = 0;

for ODTimo TIME : L do
totaltime = totaltime + TIME .getTOTALTIME();
count + +;

end for

context.write(key, count);

17. end function
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Key Value

2018/4/29 13-2-106 (2:03:06)
2018/4/29 13-4-106 (0:19:01)
2018/4/29 13-4-106 (0:23:53)

Reduce

Key Value

2018/4/29 13-2-106 (2561)
2018/4/29 13-4-106 (2493)
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K3 HaREN
JE IR FR Ham R o X
CARDID VARCHAR MTC £4'5
CARDNETWORK VARCHAR R TS5
ENTRYLANE VARCHAR SR AL
ENTRYSTATION VARCHAR ks 51D
ENTRYTIME VARCHAR Sk i)
ETCCPUID VARCHAR ETC €45
EXITLANE VARCHAR H AL
EXITSTATION VARCHAR H 3k 21D
EXITTIME VARCHAR HA 3 (1]
VEHICLECLASS VARCHAR LR S
VEHICLELICENSE VARCHAR S
VEHICLETYPE VARCHAR R
53 HEEREREEMN p !
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e SR (AL, St AT AN 1.
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VAR 5 FR, SKIRE, X480 R K, i
FOAHH .

R4 SRR RN OD JEREM H B8R

gEtRE AERE AR UIHEEA€1TE 5 S R A AL
R (T%) (T%) (ms)
7 1658 55 65754
15 4149 124 70318
30 8743 249 78 345
90 26 065 562 163 660

RS ONFABE R R OD AR THRACE

it R4 LD (€173 & HEE
(X) (T%) (T%) (ms)
7 1658 56 | 63 004
15 4149 124 76 405
30 (8743 249 79512
90 | 26065 734 174 828
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K, AR AR T R A B A 0 6
B, 2 AE R Ky 7 TR MR, 4SO 7
it 77 38 LA GEAE R T R4 3% [ ER A7k 43
07 A B[R] B — R (R B R B, A SO T AE i
RGP R BT 10% O 22 ).

R 6 T MR R s g 2 (PP MB)

ik L 7k 15K 30K 90K 365 F

1G5 i 1593 4047 83.09  250.76 1209.84
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