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Hybrid Recommendation Algorithm Based on MapReduce
and Its Application

LI Cheng,CAO Han,SHI Jun
('School of Computer Science,Shaanxi Normal University ,Xi’ an 710119, China)

Abstract : For the shortcomings of traditional project—based and user—based collaborative filtering algorithm,a new parallel recommenda-
tion algorithm is proposed,combined user—based with project—based collaborative filtering algorithm and improved them. Through Ma-
pReduce compilation, the new algorithm can run in Hadoop cloud platform. To guarantee the personalized recommendation, it can take ad-
vantages of the collaborative filtering algorithm based on user defined a certain number of neighbors. At the same time, the project—based
collaborative filtering algorithm is used to recommend. Finally ,according to the comprehensive adjusted score prediction method, the rec-
ommended results are obtained. The experimental results show that the algorithm becomes more superior in the case of a large number of
processing speed ,and improves the accuracy of recommendation. Simultaneously , the algorithm is applied in local tourism of Xi’ an refer-

ral service for several major attractions to recommend. The accuracy of the new algorithm has been verified in practical applications.

Key words : MapReduce ; Hadoop ; hybrid recommendation algorithm ;cloud computing

0 51 &

I 25 K 0 S W L3 R TR 7 A O
SRR, R T RO A R R
FEERS R HUR AL T GB 205 % PB S LRSI AL
TR | R 1 e I A A S R
TERS RIS 5 117 37 WL 22 RS LD 000 1 K 1 SR T AT,
B (0 5 B AT B L5 IR R 2 A
B1 T Mol E i H G,

FHIHRAE 265 H AR T S 45 e Kk =F 5 B0 14 7]
it L2 AR SR N T K B0 o 75 380 4 A P

s HHEA.2014-11-25 i&E HH#A.2015-04-15

FRSHOGEEIR MERE R R G A
{HERS TR 1 A AR 2 T IR Bdle TP 2 8 20A IS
B AR BAT A A A 55 , A AT DR R T4 77 114
FE B HE ) PERE A RO A7 AT SR A R IR T,
REAL R ML YA R, 5 T R B 42 4 14 1L A o 45 21
T ORIz BB S I

£ 72 F 5 45Uk, Hadoop S H BT HA #4TT R BIESEF-
RN AP iE) TIPSR € 2 S s LD
KA R 5 AR T B St T — Mo iR &
RS IR R AW PEACHE TR B9 N 7 B, HLAE

) 4% H AR B 18] : 2016 -04-00

HEEWH . HEARPFEIE I H (41271387 ) ; P52t RHE R 4 %8 Bh 3 H (SF1228-3)
YEBEN .25 FE(1989-) B W-L0F5eA WSS 07 i i bERE T8 3 o o, T 380, WS 5 1) o B 42 0 8 B e L e P

SELUW AR RIHEAZ DTS TS  E Re A S AL B

P £& AR Ik « http ; //www. enki. net/kems/detail /61. 1450. TP. 20160322. 1517.018. html



55 4 3] &S

. HE T MapReduce FYTRG A2 KW ] =75

Hadoop V-5 NI T HAT AP A0 i
SRR T BRI B G SR HAME

1 EFBENHEEEE

TEARZ (A 1 22 v | e o A 0 2 0 2
ST ARBR A S I A A R 1 I 45
BRARE) T HE) T, T ELE RS 2 A8 T A
BRIFSY . IR & A, 43 B 5 T 350 H A P
7] 3 0 R T P 1 DI i v
1.1 ETFRAAMHEEEEE

B (T P 00 I )5 0 2 5, 2 LA S
0 e, A5 3 — 4L P, 75 A2 P PP o e
£ ARIET DR Ak AT i LA BT LRI 43, i
DI 2 1 F) 1 5 3 4345 A 3 3 38 4 KB A G4
R 33 BE AT FE 22 1] f9 453 T 4 114 9 225 AR 2 8 Top — N
Wete . R T A5 B O 0 45 SR T LA A SR AR ik
TFIL B SR MR AU 2 A T 5 4L ) P 3% 40 I 22 I ) A
L™

PP B I ) o 0 R LR A AL

(1) L E R A e S-H A 0RE 5 9 40 J
T — A P 4

(2) BLCAS FE P48 oo 1) EbR P 72 11 P 4
 ERR P W s

5 1 BT AS7E T BARH P SR 2
FORRLEE , FE3X— 2B b R 0 E R AT R IR, i
AT AR BLEE S S SRR, (B w o PG
AR N(e) RE—DES XD ES RG] u
FUER BRI ES  B N(v) R FE RS, XD
AR o P IE R B AR S, dEmEa (1) i
B w o AR RLEE .

_IN(u) N N(w) |

" = INGu) U NG| (D

] AR SEAH LR T35

w = \N(u) HN(U)‘ (2)
v IN(u) | |N(v)

FEFEL R P 5 R P LR DL B S, T R
{1 I ) 3o I R BRI 28— P — A 5 b %
AL KA P B i 2 (3) B T
BT w 0P RO R

plu,iy= Y, w,r, (3)

veS(u,K) NN(i)
Kb S(u,K) B5 u P D4R EE BT K A
P NG RS i A ST e kAP EE S w,,
R w F PR o B P RE B RD A8 S4B AH LR 5 v AR v
POLY/ TR PS8
JAE LA P R 6 A (%) D 1) 2o 8 Sk e AT BEAR T,
(A FI R AEALE A B R B 5 a0 ] 3 Je o e 7 14 5 5

T AT AR L R R ) B BAE A T 3 T
H 1 B [ 3 A, P bl ) ok 98 B v gl 2 LA H Oy
SLh g Sy A A
1.2 ETHEMNHERTEEE

ST P R uE SR E AN ] B H Y
[ b PR AR AR A R EATHE 00, LA R L P 5
F P Z 806 [ — A3 5 4T 4y, %A R O 215 )
RIFEHP#EFT 5010 K Ao pm B 3550 5 1
Pl e R R LI P

(1) Bk 45 30550 B 5500 3 [ AL

(2) k35 B 5350 H 2 8] i AR R - P AT
NERE A — ARSI RE

S5 AR 5 X0
o 2 LN N NG|
TN | @

Xb B NG [ RERIUE @ 0 PG
INGi) N NG) | 2B ERIH A%

PR (4) AT A S B0 H i B P P AT £
DB RGP Rl S 3k E

RAAFAE— & MBS I E ] 3 H
W, AR A EE 1, IR Z A B, k2 F 5
T2 b 2 B R T30 B A A AR EE R Y
0L, R T AN RO B0 B, BT DLas ekt S
N

o = AN NN |

T VNG TING)

W (5) ATRAVE H FE 2 2rboxt j 3 B A R i
A7 T ARSI AT AR A 1350 B 5 oAb 50 E AL
ABE,

A HEAT I H 55 E 2 ] ARG R
K (6) 13w PR EXT 7 01 H LR

p““>=vw§wm%“ (6)

X N(w) B—MRES RS B
Vit S(j, k) 2 j W1 AR LR e 1) b DS R
w,, WA AHEL Z AR 5 v, S w TP XS i )
A (RO ER AR
1.3 ETHRP-YRNEEHEREL

S DA T 3 AT A AT AR R O A
s, 0 e A PR 3, TR Y — AT TR A B b [
PR BORIRT IR MO R T B R I S
BRI R AT A R LA A il
XREIEEA B 5 AT DUBR AR LT P 55 P AR BB 3h 2
TIEH A PE AR 25 S TR] Bt b, LB — /N 40 A 4B
F P AT AR SR G e SRR AR .

(1) T B bR P 5 H A 205 P B AR 5

(5)



- 76 - HRHLE AR S LR

06 &

(2) TOBARRLEE B{E m A5 P b, BYRHLEE R T
B m AR 4B

()R HARHI P o BORBJEHRCR 1

(4) AR o A S BEA T PN R

2 ET MapReduce BB S #HFE %

TES R RS Hadoop 38 511 55— L2 W R 4k,
¥ —~ MapReduce 3 AT R A4S B, 2331
=1 Map A — Reduce 1372, HHr, Map o
SEBRJE— Map PR, Reduce 13 F23Z R JE— Reduce
PREL, FEFEA MapReduce i3 2 H , 088 L) — 1> <key,
value> (UL AHEAT (L, 1 Je it A Map pR%L, 2201857
L <key, ,value,>HUIE AT o Bl S FIr A 1) <key , val-
ue>HE A X 433 Hadoop , — 1% 55 2| Reduce By B, £
id Reduce PRI EEMEXT N <key, (value list) >HYTE R,
HE R A2V <key, value>BYIE i i, JE B — 41— 41
0F5 610328

TEIR G W R g 5 b A% O B RO B T 1)

Map i A\ Map i

Reduce ffi A

JA =50 H PP B SR B RE LA R T AR ARLE T Sy
WA H Sy, X MBS MapReduce Jf47 4k
FUBAUEAHTL G0, AT A it se 0L, Rt 73050 2
b AR E XS ] DL 7R A <nll, (User, Ttem, Scorl )
>, Hin BN T DAZR IR < (Ttem, , Ttem, ) , Sim>,

55— MapReduce 15t F P X5 3 H #9943, # 4
F P 2 AT HES  iZ B BE ) Map oA BI0KE iy A B8 7 46
AN <key , value>EE{EXT , $% J5 ] Reduce PRECERAH R
DAY DRI R s O U S W

5 X MapReduce 75 1 550 H [8] B9 AR 45 HI 7
I SH (R0 A i ) 0t H AN H 22 [R] A SN i
W Btk Map oK EOHRAS 2% 301 H 2Z 0] [7] — F P 937 53
X b, B J5 i i Reduce PREAS 00 H 2 18] 59 A0 LR,
wnE 2 B,

HAT U P HERR AL 2 (] Map eR SR
H bR FH P 5 AT B0, S8 )5 6] Reduce PR 1 4
TEGR I 3 R,

Reduce i\

[ <null,(Usery,Itemy,Scorl)> M <Usery,(Itemy,Scorl)> ]

[ <null,(Usery,Item;,,Scorl)> M <User,(Item,,Scorl)> ]

<Usery,(Itemy,Scorl)>
<Usery,(Item,,Scorl)> :{)[ <Usery, ((Itemy,Scorl),(Item,,Scorl),(Items,Scorl))> ]
<User,(Items,Scorl)>

l <null,(Usery,Items,Scorl)> M <User,(Items,Scorl)> ]

[ <null,(User,,Itemy,Scorl)> M <User,,(Itemy,Scorl)> ]

<User,,(Itemy,Scorl)> :Ql
<User,,(Item,,Scorl)>

<User,,((Itemy,Scorl),(Item,,Scorl))> ]

[ <null,(User,,Item,,Scorl)> M <User,,(Item,,Scorl)> ]

[ <null,(Users,Item,,Scorl)> M <Users,(Item,,Scorl)> ]

<Users,(Item,,Scorl)> ':bl
<Users,(Items,Scorl)>

<Users,((Item,,Scorl),(Items,Scorl))> ]

[ <null,(Users,Item;,Scorl)> M <Users,(Items,Scorl)> ]

B1 %—k MapReduce

Mapfi A Map %yt

<Usery,((Itemy,Scorl), (Item,,Scorl), <(Itemy,Item),(Score,Score)>
(Items,Scorl))> <(Item;,Items),(Score,Score)>

Reduce i A\ Reduce 4t

<(Itemy, Item,),Sim>

<(Itemy,Itemy,),(Scorl,Scorl)> M

<(Itemy,Itemy),(Scorl,Scorl)>

<(Itemy,Items),(Score,Score)> ‘

<Usery,((Itemy,Scorl), (Item,,Scorl),
(Items,Scorl))>

<(Itemy,Items),(Scorl,Scorl)> ‘:{} <(Itemy, Items),Sim> ‘

‘ <User,,((Itemy,Scorl), (Item,,Scorl))> ‘:(>{ <(Itemy, Item,),(Score, Score)> ‘ ‘

<(Item,,Items),(Scorl,Scorl)>

<(Item,,Items),(Scorl,Scorl)> *:N

<(Item,, Items),Sim> ‘

‘ <Users,((Item,,Scorl),(Items,Scorl))> ‘::} <(Item,,Items),(Score,Score)> ‘

B2 % =& MapReduce

Mapis A\ Map i tH

<Itemy,((Item,,Sim), N <null{itemy,Prescore)> | [ <null,(Iitem,,PreScore)>
Items,Sim)> - =

Reduce %t}

<ltemy,((Item,,Sim) Reduce i )
Itle'm SimZI> B <null,(itemy,PreScore)> |  [<null,(item,,PreScore)>
<null, #EFEIH HE) 751 22>

i I, (Items,PreScore)>
<Item,((Itemy,Sim), [<null, -
-’ <null,(Items,PreScore)> |

B3 %=k MapReduce

3 IBaM
3.1 EWigit

(1) TEHHESR

—E B HLAE N NameNode #1 JobTracker E ML
BLOHA ILEHLEE A DateNode A1 TaskTracher M\ 5
B B EEEWNT LN Intel(R) Core(TM)

2 CPU 6320 @ 1. 86 GHz; INfF A 1 GB; RG KA N
Ubuntul2. 10,32 { #:4E &2 45, M4 Hadoop B J7 M4
4377 1L B B Hadoop £EHEIUA Hadoopl . 0.2,
(2) VAl bR
R T IR S 2 L (0O B B ok LR T 4 4
22 (MAE) . MAE YERHERE RGERIARMEDEH] | REAE 1T
I HERE R G0 0 TONRE B2, & A R R 4 A A



55 4 3] &S

i . 2T MapReduce AR A HERZ R L KW H <77 -

L BT -5 5 R DT 14 i 26 R PPN B0 0% A A 1

lr.o=r.|
ui ui

MAUE" — isIP(u)ﬂIR(u}V (7)

Horp IP(w) R RGE NP o 7 B I H
£ IR(u) B u FEMERAEE G F T4 195 H
£, N2 IP(u) 5 IR(u) ZZHERTHH %L,

FHE A P MAUE, R 5 R Z R 40
MAE .

MAUE
MAE = W (8)

B (8) 154 2 2 MAE B /)N e ik B o] i 5 52
PRAE 22 5B/

(3) gt e

S ABUIE 1 80% VR INZRAE , HoAx 20% il ik
£ o S R A R SO BRI T Ma-
pReduce JH 1477 55 1% B T MapReduce Mt H #E 7754
B, DU SR AT U [R) s R AR s — R A T 5 5
3.2 XBWHER

SRS — X A4S B 2 A1) MAE P31, ULIE 4,

0.95

——ET AP A EEE
(&)

EF 0 B ETEEE
(&)

09 3%

g085
= 7

; W=D  —ETRSNETEES

08 30

0.75 ——ETFHEHRLEEE
10 20 40 80 160 320 640 1280 G

——REHREFEEE )
ooy i
B 4 MAE s B
S T AE NIRRT X e 4% 5A vk 22 8] G A B AR
B, ILE S

sg . ——ETFHP hETEREE
£ &0 f (%)
= % y .. EFAE BT EEE

(&)

B 2 —— ETFEAHETEEE
0 - ﬁ (€:3)
KN ——E T E thETEEE
@ C&b €]
—— BEEREE P

HIEHE
As5 Ehuarzodi g
S = AR EREIREE N XS 4% A7 5 AL HR R
L6,

80

. 60 —.\ i
£ — ——E TR HETERE
> 40 - . (€:)
= -2 EFHE MR EEE
= 20 — ;
3 T~ oe

0 ——REHERE b

1 2 4 8 10

BH6 EEZTE
M 4 AT AW BEE SRR G 2 B R A

e A7 2 4w, A R AT B0 X L A B A O G
BR2ER 1 H 5 R IFAT5RIE B BT MapReduce 1Y
T A BT A0 P e T A LA B R

MBS AT e AN ) B0 2 v il o a0 &
R IAT L IR AR O3 | RITE S/ N B £ i o5
AEB L 22 12 B I ) EL 7 55 B4 4 I e 75 i ) SR
5 A

BN 6 AT Y, FEAN ] R0 A T LU I ik
WA 22719 i Ab PR E ORI SA AT (AR B,

2% RAT, SCHR AR Ay S A Ak B ORI O T AR
— e

4 SEBISHT

A JLAF, B N R R I s SRS Wi 8 e, iR 8 ol
RN ARG R ORI LR RE Ak, 1 R T EOR
2 FP R BE . e — AN SR i i 1 0 A 4R
ORI P A BE 8 GORE A K AR B 45 | i i 3303 o i 1 —
A AT BRI R B S BE LI B, 7R HTIR T,
VAV ZZAE N 5 25 e 9 A AR A R w4k
(9 1 785 (i WA, LKA — S8 5 a0 B i % A0 T G T
L TA T AR PRy i I IO S T 4 339
SRARE . HR ST N T 2 ), 000 0 S B A
ESC NI D31 NP/ 31 T I NE
D s e G NS AR Z 0 B A B
bl YT R TT, IR AR RO R R R A SO
TP T ~5 53 RS R S0 oA AN R 2,
T —Le T PURE C 2 HERR

MBS AT LA iy 2 © 48 o X 2SR RO
XPEANMRIEEAT T 3700, 420 0 B s = A H 2l
SEECE FURMT L, R N — ) LR F—A ]
REE A S5 0, (T SO 38006 A i 2 7 1 12,
B PEIY 4,27, TSEPREAE AT 4, AE R AT LA
A SO AR S RE A AR R U 1 4R AT L AR 4
B ABAE NS T B S R R A
B BT AR R EE T Hadoop 3
— R I (B R AT 55 23 e L, T L OE A A B ) L P T
Hois, W AR I Hadoop Ab 3 FE A 34, $it i
Z/DBGRENT I PONEBAEA T . Bl R e RS
R, 4 AT LA IR R 200k ) e Ak v LA K B B A

5 HRIE
FEXEIEFI0 H 55 F H P WIS G b ) i g8 5k
AR, SCHR R T —Flop B A TR & RO T HEE T 1k
SCYRZE R B RN A B R T R I A
T ELBH B R T HE RS A B IRl R AR R VY
(T#H£81 )



BB R T TN (4 PR AR BRI B - 81 -

() ARG NI AR IS 1

(OE Bl

(A)HETHETH N PAR ST
PG L SRS 5 R

15 AR A
S 2 AR ARSI 235 2R B DAy o

PEI 42 55 0 24 S P
K3

S 3k

(1]

[2]

Ng T T,Chang S F,Sun Q. Blind detection of photomontage u-
sing higher order statistics [ C |//Proceedings of the 2004 in-
ternational symposium on circuits and systems. [ s. 1. ] . IEEE,
2004.

JEIBRAS. B EMR E BUER RS [ D], Jb gt Jb st ik R
2#,2007.

Ng T T,Chang S F. A model for image splicing[ C]//Proc of
international conference on image processing. [s. 1. ]: [s.

n. ],2004.24-27.

(4]

(5]

[6]

(7]

(8]

(9]

[10]

(1]

[12]

(13]

[14]

B m BT ERNE A E SR [ D], P TR R
2 2011.

B T AHREI B BT R B UGBS [ D], 9
IR, 2014,

AHEAE. BT BV i FR $ S OIS EERF5E [ D 1. L
H8 - PR S K77, 2014,

Christlein V, Riess C, Angelopoulou E. On rotation invariance
in copy —move forgery detection[ C]//Proc of IEEE interna-
tional workshop on information forensics and security. [s. 1. ]
IEEE,2010:1-6.

Al-Qershi O M, Be K. Passive detection of copy—move forgery
in digital images ; state—of —the—art[ J ]. Forensic Science In-
ternational ,2013,231 (1) ;284-295.

Birajdar G K,Mankar V H. Digital image forgery detection u-
sing passive techniques:a survey [ J]. Digital Investigation,
2013,10(3) :226-245.

H R RN e R SR I [ D] Je s
R B 2013,

et o8 AR AR SR TR/ N AR e S A R Ak
R R ] AL TR 53,2007, 28 (9) 12066 -
2069.

MRAEED . SR TIA% 20T /N AR S e PR AR SR b A B B 5T
[D]. V9% 742 fL T RHE R, 2005.

HIEAE AT . SR T MATLAB 7. x RG50S
B —/N AT [ M. P42 75 % T R R AL,
2008.

Zhang T, Wang R D. Copy—Move Forgery Detection Based on
SVD in digital image[ C]//Proc of 2nd international congress

on image and signal processing. [ s.1. ] :IEEE,2009:1-5.

(L8577 W)
A i WEHEEE IR S5 b 0 R A B IE T R R HER

DL

(1] BRanBL. KBRS AP, 0 S5 RS [ )], B shil
5,2012(17) :14-15.

(2] &E4, 9 W T4 BAT A A M
R, R TR M. A RBH 2013,27 (1) .47 -
50.

[3] T 52 HERERGEICBRI M. dbaT . A RHIRHR AL, 2012.

[4] X1 K. Hadoop R FHFF &£ AR VM [ M]. LT ALK Toll,
H RRAL 2014,

[5] FB&ISC. —Fhor A R R ot S Se )], it
HUITE: 2007 ,24(7) :296-300.

(6] REBEH, X A, 3REDY, 45 BT H 5200 P IE) i ik el
PESIL L. ML FRFSE ,2012,29(2) 1493 -496.

(7] BEADG,ED % VE # 5 ORHE B A E R D
BELT]. LR ,2010,33(8) 1 1369-1377.

[8] Wang J,de Vries A P,Reinders M J T. Unifying user—based

and item—-based collaborative filtering approaches by similarity

[9]

[10]

[11]

[12]

[13]

[14]

fusion[ C]//Proceedings of the 29th annual international ACM
SIGIR conference on research and development in information
retrieval. New York ; ACM,2006 :501-508.

Deshpande M, Karypis G. Item—based top—n recommendation
algorithms [ J ]. ACM Transactions on Information Systems,
2004 ,22(1) :143-177.

Linden G,Smith B, York J. Amazon. com recommendations; i-
tem—to—item collaborative filtering[ J ]. IEEE Internet Compu-
ting,2003,7(1) :76-80.

Liu Q. Research on some key technologies of Chinese—English
machine—in translation[ D]. Beijing; Peking University ,2004.
Sarwar B, Karypis G, Konstan ], et al. Item—based collabora-
tive filtering recommendation algorithms [ C ]//Proceedings of
the 10th international worldwide web conference. [s. 1. ]:[s.
n. ],2001:285-295.

XU SRR RACPR. T AN R B 1 55 B BRI &
GV ABGTI]. IR TR 5 T, 2007,43 (19) 199 -
201.

AR B K R RIERRL) ). TR LN O
%7,2010,27(12) :4419-4422.



