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System for Continuous Berth Allocation in MapReduce
JIA Li-Guo, YANG Zhi-Ying
(Information Engineering College, Shanghai Maritime University, Shanghai 201306, China)

Abstract: According to the Consecutive berth allocation algorithm of container terminals in the traditional serial
environment, the efﬁcﬁency of the algorithm is significantly reduced and the resource consumption is greatly increased
when the number of ships greater than seven. The paper designs the overall system architecture and software architecture
of the continuous berth allocation system of container terminals for the first time based on the distributed environment;
puts forward the development environment construction of the continuous berth allocation system of container terminals
based on the Hadoop platform, its component design and deployment as well as the key techniques of improved
continuous berth allocation algorithm in distributed environment based on MapReduce. In the end, the continuous berth
allocation system of container terminals in distributed environment is realized. The experimental results show that the
system can effectively improve the efficiency of the continuous berth allocation.
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(4) Service Logic 4114 Servie Logic ZHAF 52 JE T
AT BRI 7 308 FUE SR A AL o MO AL, 1R 3
JESHEF R Java Z &R B E RAIBITRE. /£
raafi B vk ip R B MapReduce AT 11 A 25 32 it
AT oA T B, 9 SR A BRI ).

(5) InputFormat Z114: InputFormat 244+ F T K
i LI — IR FE B Pivot I FE AU H N BUE 1A A
MapReduce % N 194& 20, S BLEdE 1) 4 T AN
Mapper ZHAFH% N B, 722048 )G 3R fhac 01 43
AN host 1 HE B VA SRS BUR I8 s T B, A
T J5 824 %€ MapTask [ A Mapper 2H 1444 4 N\
BT Y key/value X]L )

(6) Mapper A1 Reducer 21 14: Mapper 1 Reducer 2
PRt de 7R AL SR — IR B LI T Pivot 4y
A Aok &0 B 4 S FE . InputFormat 41 4 1 1
key/value X 1E N%i A 32 %5 Mapper A1 Reducer 2014+ )
map/reduce BRI H At FE, 77 AR X N key/value.
MapReduce HEZEHEAE MapRunnable #2171, 7E43 71 2\7H
L HE R S0 HhiE I SEELZ L il %2 Mapper HIACEE Ty
1A key/value FIALERIZHE. MapReduce HEZLER {2 Ff
Mapper 1 Reducer ZHAFISEILTT %, AR SCFrEE

AL K ChainMapper/ChainReducer 28 Hadoop T &

T A AR R 4

(7) Partitioner i} Partitioner é@ﬁ%@ﬁ?ﬁ'%i{educe H
P BRI, X Mapper B [R145 58 9) v dbEE, 51
417l — key/value XERIISHE 44 [Fl— Reducer 40FE.

(8) OutputFormat Z114: OutputFormat 2114 F T
IR BLARTE B I — IR B STV Pivot 4 HH s
(4%, # InputFormat H AT key/value X 5 A3 A1
SCfF HDFS A,

A SOESAN 7 BL R St H, Service Logic 4H.
A v I T Al R B 43 SC5E FHE R Model
Compute ZH A4 HHAs) i (1) 1A 67 43 e 26 11 90 ) 452 78 5K fie.
TE5r OB L R 2 28 1) vt AR, @il — oy
SCEF A IR, T T A A A R A

i A ML IZE 4T, MapReduce FH4T 1HHAEZL AN IE
T ZAE AL, A SCR A 2 &R 28, @it 757
VH sleep()J7 48 /e Aq 2o REadE NBHZEAIRTS, SR )5 1 A
exchange() 77 V2 5L I 7 4 2R FE I B4 15 0. 2 o2 It
AT AL An A AL S L R G 23 SCE FHE IR 1 TR,
FEVANL 53 0] R P B2l T8 R SR b, i T Al o
VR — S Pivot J5 ik AFELERT VAL 73 C I e 1t A
RIAEEAY (1) H A R HOR 29 2% A A B 4, T X 2
B e 2 [6] 52 AL IE AT E"JK@E?&}ET?@, AT
MapReduce 37 HHESE, #E Lildtlf b, N %4
5 Mapper f1 Reducer B Ejs2 Mapreduce HE4EIT4E
VLIS 53 T 8 B AETE S 10— R B Pivot Ik
A RN, MapReduce 347 TR A HLHIK
T, £ MaprReduce Iz 17 I A5 23 5 3l 1 H & A2
FIRASHEEE. B14n, 7€ Mapper 41447, VAR &R
Gt b R AR RE I — IR B S
PivotMapper 25 [ 757% map(), £ MapReduce 1847
WEE Map Task & Se¥Ia6 10 I A AN Z0405 b g bt
<key,value>, 1 ¥ FH B 27 9 5 1 PivotMapper 28
) map() J71EIE AR AL . MapReduce R fif 7 A 2 IES:
AR L R G R A B IR 2 Bk,

F 1 FHATAIE A AR5 IE R G Oy S Sk
JAEBRAN A R BN R L T kAT 43 35 5t

float minzleft,minzright; %

X

executor=(ThreadPoolExecut(_)r)Executors.neWFixedThreadPool(2);//
ol A A7 Rl -
leftthread left:né\w
leftﬁzread(maxz,minz,j JIp,ALTM,IL,12,1a,1b,15,TS,L,TW,N,B,a,b,c,v,x,
t1,12);
rightthread right=new
rightthread(maxz,minz,j,rp,A1,T,M,r1,r2,ra,rb,r5,TS,L,TW,N,B,a,b,c,v,
x,t1,t2);
// lefitthread rightthread £&F2 143 3 5E SN TH5E
Thread leftbranch =new Thread (left);
Thread rightbranch =new Thread (right);
try { leftbranch.join(); rightbranch.join();}
catch ( InterruptedException e ){ e.printStackTrace() }
minzleft = left.minz; /// 47 282 R /ME
minzright = right.minz;
if (minzleft < minzright) { minz=minzleft;}
else {minz=minzright};
/I7E leftthread ,rightthread £&F2FFiliT exchanger( )SZH 26 A2 (8] B s
iU
Thread.sleep(4);
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float minzleft,minzright,maxleft,maxright;

maxin = exchanger.exchange(maxin);

minzleft=minz; maxleft=maxz;

minzright=maxin[1]; maxright=maxin[0];

float compare[]={minzleft,minzright,maxleft,mazright};
minz=minz(compare);

maxz=s.max(compare); //S "1 3= B LA S S P

R 2 MapReduce KA A AL Bl o AT 5T

//Map IEFR MBI E 1
public void configure(JobConf job) { //Fit BHI4tk

this.mapper= ReflectionUtils.newInstance(job.getMapperClass(),

job);

this.incrProcCount=
SkipBadRecords.getMapperMaxSkipRecords(job)>0&&
SkipBadRecords.getAutoIncrMapperProcCount(job); }

I1EAR AL IR VAL 23 T Hh SR AT 50 v

public void run(RecordReader<K1, V1> input, 6utputCOIIect0r<K2, V2>
output,Reporter reporter) thrgws TOException {

try { b

/] FRYE IR key/value i F SR 21TE 5235 (1) Mapper

K1 key = input.createKey();

~#

V1 value = input.create Value();

while ( input.next(key, value)) {mapper.map(key, value, output,
reporter); }

} finally { mapper.close ();} } //Map T FEIE4T 455K

//F F 4% 5 (¥) Mapper EJl PivotMapper 2

Public class Myjob {

public static class PivotMapper implements Mapper<K,V,K,V>{
public void map(K key, V val, Output Collector<K,V> output, Reporter
report) {

...... J/SEIR AT S — IR A o A T 5
output.collect(key,val);} } }

2.3 43 RIFEE T 3T MapReduce Seit VA Az 7 il 5%

ﬁﬁﬁ%ﬁ?ﬁéﬁ?ﬁﬁ%@ﬂ%@fﬁ@ﬁi}ﬁm%?@%
LSRR 2 Fe e 1 RIS, BT MapReduce [
BT B 4 A BT A SRS A A I R ZE I
Witz O, HTESBEATHE FIESHM SRR X
FHE T B A BRI 73 SCE 9%, ISR 2T
MapReduce FJFLAEE L BTE. Ty Al Bk
— ¥ 5)) Pivot [f) Mapper 311, {15 Pivot 1ITHERE
KAKHE . MapReduce 70 A s i TH 4l TR 505 4E 1590
A4y PO R R R SR AR IS TRV 4 55, RS8R K, A
FIT 53 An 2 A AL S BC R G SR,

AR IAAL F G B Al B AT A K
7Eid#2E SIMPLEX H#fi5E x, A KLRIIRIR T,
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AT SR I — IR B Pivot I N LLT 4 A4y

(1) x, BE TERXLRITE x, EHEXF R
#

(2) HBF AL, A x, B NS AG L

(3) X H bR R BOHAT [FIRE x, Bt

(4) B ATEE S MR AL B8 G H IR H
Hra st Ay,

i B PUASER Sy, B — N5 20 0t 4 R R
TEAT —AE RN, ?97%%12@5@, ARICHKH
MapReduce HEZZH ChainMapper/ ChainReducer 12 134
A, WEiLFE Map WrEEBEEZA Mapper, ¥ i — 4
Mapper ({4 %5 5 B¢ 1 #) T — Mapper (%A .
Chair;Mapper/ChainReducer Rt I 2 77 5 N B S
oh ) Bt &5 R E 18) B 55 — > Mapper HY, il i
OutputCollector 147 HU 48 1) 5 7 ] Ak 2 K 5 ¥ 46 th .
A IAA I R G Od R @ A addMapper
kW% 0 — A~ Mapper, Jf 48 %€ X B ) JobConf,
ChainMapper/ChainReducer % I1Hl Mapper XT3 [
JobConf #EAT X G FFHIML J5 ORAF T R S8 ME— - AE I
JobConf H'. 7E MapReduce HEZLH 25 52 Jo2H Fitai& it
—ANFA AN B InputFormat £ 171; x, 8 T2 0410
Kt 5 x, A S I R EOY B Mapperl #1015 x, &
ey 25 A4 1 S R R S5 U0 . Mapper2 #2115 Hir
PR ECHEAT FIFERT x, B 45T B Mapp&ﬁ\"{% [1; BT HEA
A B 6 2 A0 I e AR A e A R T 7 A 3t 2 %
Reducer £ 1. ManReduce PR AR B — I B Pivot
SR - 4 .
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