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ABSTRACT

The principle of collaborative filtering uses common preferences and behavior of
people to recommend that he might prefer to similar information, and the new user
behavior will become information filtering condition. In 1992, Tapestry as the first
application of collaborative filtering system design was produced to resolve the Xerox
research center mainly in Palo Alto information overload problem. In
1994,GroupLens was produced as a landmark.This system is mainly used in screening
news to help its’s readers to find their interest news content. These readers will give a
mark on the news they have read.The system will also refer to these marks for future
reference.And in recent years, with the rise of e-commerce, e-commerce
recommendation system gradually mature, and the symbol of mature earliest
representatives should belong to the Amazon online bookstore. This is the famous
algorithm — "people who bought this book also bought what". Now is an era of
information overload time,and it’s more difficult to find their own interesting message
from the message stream.Collaborative filtering can filter out the information that the
users dislike,recommend users information they like,and can also save users’
time,improve the efficiency.

In this paper, | explain the importance of recommendation system in the era of
information overload and the exactitude of the information model handler with the
study of recommendation system. The mainly research in this paper is on the
similarity of two multidimensional space vectors in recommended system.According
to this algorithm,combined with some of the features of Java, | will design and write a
Java library to use Collaborative Filtering Recommendation conveniently.

Keywords: Collaborative Filtering Recommendation; Java; Web; Reflect;
Data Format; SpringMVC; Spring; Hibernate
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B—F &L

1.1 NS =

Rl YA, LU R AT T3 [R5 AT 9 A AL N HE S Ath o] g
EREME R, WP AT e O E Bk iR . 1992 4, RAE T i
FLRL P R JE RS i Tapestry, = ZLE i Xerox A ] /& Palo Alto 5T
HLO IR A @, 1994 4, AR T AR U Grouplens, XN RS EE
IS FH AR B PR e b, 5 B e (%) ) P st i L SO Vo [ 9 2%, BRI B i
NEES—MITFH 5, RESK A HOLRERUERRKRSE LM EFEK,
BEE TR SRR, BT S RS IRET R, B 51 R AR ER B JE
iz s, X E AR E T IRARMAEE TH 2B RER A
5 E I E NS, WE B AT A O S S AR A . B A gE
HEFA L RN SR BT, R P SR BT, A I TR = RO

{E2, BRI, BRI fsc il AT . 08 1 oRehx e
RIE, A NATT B e F £ T X B e ) 8 P B R I B S, i 1z, ik
NATTSE G5 (4 58 75 (58 (0 4k P o [ e B R B

1.2 gt E B FIE X

U —AME B B ARG, MIE Bk S B O 2 i 45 2t
PRXE . P [RD PSR L DR A B R B B, HERE P B B, T I TR 3R =
LI

ASCHIERHESE RGBT, 220 A UL BIHERE 2R G (5 I i 38 Ay E 22
P DA S AR B AT ST FRAR 19 22 Ak o ANV SC T BT 5T 2 42 1] 1) oA (DAL O CE HERE
RGN

13 RGN EEARAR

ARG OFE— A R pEHE A, BOANEHE 7 EVRSS, FaT w7 —
AN, URANERER AR, TEAE RO, LT R AR
A, EAAE—ANFET BIS(Browser/Server) it Web 545, 1 #5725 M H L FE
W& & EHE, 1FNIZHLER) Demo R .

ZAME T Java R R PE RS (JAVA Reflection) FIYEfiR. St/ Java
F— g, EEiTRET, IR, R EX AN RNE R
PR SRR — %R, #RE AR R — AN AR EE. BRI
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SR — T IBAT R, (R R TR T R RS, W 0T — e ERINESE
%40 Spring #J 10C 2548 5t 2 A 1 RATIX AR

TEAENIAE I Web R4tH, {8 T SpringMVC, Spring 1 MyBatis HE
28, s A MySQL, i SRS A Velocity .

Rt 248 Velocity 1A /& JSP(Java Server Pages)?

Velocity J& —FiBihix 51 2%, JSP A & /& Java Servlet, fEff H B 24
it jsp->.java->.class %2 B3, 1 Velocity MIZESEEE EEH, KANEANFEEH
fif R ISP LTI 4 2 1120 3R ISP AR 42 ThResa K32 HF Java L gm Sk N, X
FF ISP FRZEAN EL RIAXIET, e HHR T TindE, BF &M =07 ISP An%5 .
2t B, ARRAER Velocity B SR AR o

N2 A8 ] MyBatis 15 9 4s7R 5] H) ORM B HESL ?

FEAZI H R A B AW, I ERE AWM. ) SQL LT fE.
113X 1E 2 SQL Mapper HEZE MyBatis T8 1< ) . Hibernate fij 5 i 3 i e & 4R 7 4,
FEAFH HQL, BERMZEKRKERNATTE, &L HIPERE RS . HEH
MyBatis.

Hdaok 5 3% 41 MovieLens, A1+ %H T MovieLens f]-F4E . MovieLens
T R RGN EAL X WG, =BT RE R B B R e HE R R SR 4L
5, BB E, FMHMHPXNBEEN S, mHAPHEEBER . ZMWEh 2
GroupLens Research =24% % [K)— N H ,GroupLens Research Sz % 5% J& T W1 JE 77
ERZEREFHNLR, MovieLens BT 1997 4E. Movielens {774 H 7 5t H
LIPSy, HUEPTEAT AN A R R 98 (HEED .
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BT WMRERTEREEN/RE

2.1 hEILEEE A E /T

53 3 (Collaborative Filtering), a5 15 Sl mlt A& Al FH M4, Ik
AR P BRI S0k P BB RIE S, MANEL S5, #am
YE, oE, ORvE, R, BR, T, Rk, BEMCRE, SR N RHEEET)
2%, WA ANTELIEGEE, Z50ERA—ERE TEMSEBHIHNE,
MRABEMNEBRZ5IEFMRELE, MSERILENSE ., EEAEHE L
FEAH R AE HL 1 45 A0, B ZEI 3K T R I P NOoIR Il 3L 1 B e pg
R, B S E i, IS TR SRR, # B AR 48
SEMZRTE, R T, 1R TS E, A T ATERRRE . ARZER
T4, MRS, SIMNEG FM, SR, D& —SiEBItX, #M
7B, ORI R T 280%

[R5

1992 4F, 7RA T s AN EIS I R AR T Tapestry, FEELEfFR
Xerox 2 @) 7E Palo Alto [IHF 78 FR Gy B I 20 1 H) jE. 1994 4F, Fr4E T B
31 Grouplens, XA F 45 32 B N H 78 Hr [H i ide b, 35 Bl (e (1) [ Wi 25
JEHBOGBA AN E, RIEESHAEGLE RIS, RE2W D
ol kL AR RS HE 2 . EFER, MEBRTRSIIME, BFRESM
HEFE RGBT A, e B RCER N8 T S N 4 s, X2 E AR
LT IRABIAM LT AL

PRI IE s> 2 B (User-based) i H (Item-based ) 1% (Model-based)
AP B EE E . T S B DU P O R E P R

DL P R IERE R P AL 38, FIARALGE it () 0 1245 3 H A AR AL FH ST 408
Wi, BB RIAHSS A . PR

1) USRIt

2)

WER P AR ESEES, TURH P ES 54 MEdE, Flanvtsr,
MU, OEL, BRSE, AT DL AR, Bl sk, AR .
BATARE R CERBEERIIH P

CLH P g Atk 6 g [ ek 0 1 Bl (] 8 1) — A B B A it 2 4R 31 ) 6 4
FRRNEI T, SR 75 S SN F P BOARBARE o 9t A Sof 28 fL S 1T
70 X 2 {(a,5)(b,1)(c,3)(d,4)...} » B X KL P il R 2
{(a4)(c.4)(d4)(e,2)...} , CHAMPKIPEDICTH. A AT B HIMHEUER
b, A5 BCWB—/NSEARRL, X HA2 AHABLRE SRR 7R S e el . H R
FH#: % BIARDLRE 95646 S /R b AH 5% £ B (Pearson Correlation Coefficient),
4% 5% K 8L FZ (Cosine-based Similarity), i % 4% 5% #H { & 57 9% (Adjusted
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Cosine Similarity)%5.
3) itEMEE, AEMEESR
BT HIEAES, BT LIDMZE S RGBT R G T, RS
H LSRR AT Top-N HE#E. Top-N HEFEREG A A4, i A
P RE 2

A SCEE S T UL T Ok A R R DE , seBUD BRIz i =4
RIS

22 WERAPER

W R P A B AHE R, WU X302 5L N EdE, Glinits, m
B, WO, BRAE, RIS AR, ISk, PSR T DT e R I
A5, flhn, TR (B3 TRMFRM, W (BEhD TR, R
PRZR G S AR R (S 8 0 B X AR AT R T VEAL HERE

23 RIEARE GREIRUAAF)

CAFH = g A 00 0 ()t 308 ) 9 () g0 ) — A B B Rt gl 2 4 381 ) 160 =8 B A
AR, IRk AR EE AN P AL . it A S FELE s IR VT il SR =2
{(a,5)(b,1)(c,3)(d,4)...}, BXIFLLHFZHITED LK Z {(a,4)(c,4)(d,4)(e,2)...}, CH
AN PPdR. A AT B MAHRIE &1k, A 5 BC BE—ANEEAHMLL, Xk
e AHACLFE B0k 7 AR R IR o) @ . E WS P 45 2 AL B B0 B ZR b AH O 2R 2
(Pearson Correlation Coefficient), #R5Z4H{LLE (Cosine-based Similarity), 4% 4R5%
FEALLE 532 (Adjusted Cosine Similarity)% .

N HEHE AR TR

FAACLRE B TH 5, KR 73 5 T 20 48 2 18] ) £ (Vector) (Y, SR P 1)
EHEER, PREGHGIT, P AEBARRL. £ R SRR, R AN i i
U ) YRR R AR, BRATTAT UK — A W I e i (= ARy — AR, HAl
R AT AR AL A, SR SARGR A 7 B i ) 2 [B) BARLLE o [RIAE I, RE T
A7 (0 P P SN b PR 3 B S DR A TR R A B s 2 1) AR ARABLE R T v 4
JURNH W AIARLEE TH 5T

1) Fz/RibAHE % (Pearson Correlation Coefficient)
Fe R AR R B B TAFE AN e A R BRI BEREE, SR
BAE [-1, +1] 20, Hr, 1 RRBEEEIEMK, 0 BRILX, -1 £
IRSEAA K. HEARIT:
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2)

3)

4)

plx.y)= Zxﬂ‘f —my = HZ Xy _Z I;‘Z Y
: (n—1)sxSy \/ ny &' =3 ) \/HZ ey o7

A 5ZHMUE (Cosine-based Similarity)

AR ILAALE SRR A AR AN o BT S 1R 2 10 A R 5L R AP A
A AR ARABLRE o B FR s ) AR AR ARAE, B RS (e .
i DL R ] SRAFARATTR R AR, IEAR R A RE AR 5ZE, AR
SEAE R TT DLF SR RAE, IXPAN s R AR . e, RoZ(E B
T 1, B E YA, TR

a
V
b
wWmE A= (ALA2...,An), B=(B1,B2,..Bn) . fEZYES[E]N:

i=1(4; X B;)
Y 1(A)? x X1 (B;)?

_ AT-B
lAlXIBII

cosl =

RZEMTEEEL L2 M, EErT 1, ARRFAER T &
T0, ABATTE T A BN — 2. AH S AR AL RE i

WK J L HL P B8 AL (Euclidean Distance-based Similarity)

B x, y & n 4R AL BT R RO L B R B

d(x.y) =/ (=)

FTEVE L, 2 n=2 I, KU AR S 0T i LA S EE . TR
RER LR B2 — KT 0 9%, v AR AR I 7 Z 1Rl A
AR, T B E A0, 11208, BAfuEA: 1/ (1 +d). ZHERR
PRESAN, ARBLRE R .

1

SI?”(.T, J."] — m

B AR 52 AR U (B AT BE1)
o

ARTLARBLIE S SRR A B8 A6 L ROARLE, T LR 50 3%
R, KGR RE S, B, AP AR mn A
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N(10,5), 7 B Xt mn BANEEREZIVE D N(2,1), 04 AB AN I TR
SZARARE S AR 1, (HAEAPAH AL P A STHEE
m IREM, ST n PPN —R; TR B XX NS R ERA E XK,
AT LI AAERL . W T IR

(=S
SHEJIT £ FE£ K B2 246 00 1
i RV SRR O 2 AT TH S P IAME, & B HI T SR 13 0«

JR PR

MyCosSimilarity = cos® * ModuloRate

\
/|
+

> ModuloRate iy XA EFATHERL. FRiz&, W KT 1S
(A

> cos0 AR ITLALE ;

> MyCosSimilarity [ BUETGHEY [-1,1], BT 1L,

v R K A
v R EE 2 AT B e A, 4 B R
fie

24 HEHETR, FEHEFSR

A7 BAEAREES, AU I 2SS N EAT Gy, PR AR W
JHIHNEA Top-N 7. Top-N AR A X ME 4, MM N AEA—
EREIE
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FZE FZHEMEZ Java EEFTT

3.1 KZLMEME < Java FEEREIME AR

F Java SEBLZEE, J1sR R ATKH, B S .

el B BARB AR SE, W
4 # srofmainfjava
4 M com.roc.collaborativeFiltering
4 £ annotation
- [J] RlterTypejava
- [J] FilkerWeight.java
- [J] MapFilterjava
» 1 entity
4 1 handler
- |[J] CoFilterjava
- [J] CollaborativeFiltering.java
- [J] CosSimilarityjava
- [J] Handler java
- [J] MapCosineSimilarity.java
- [J] ObjectTooljava
- [J] OtherSimilarity.java

P 1-350 H 2544 18

R BMOBKLIRAWT:
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handler
CollaboratlveFllterlng = = +double getSimilarity(Object o, Object Filter-Type
double getSimilarity(Object o, Object other) other)

<<HE[>>
FilterWeight

MapFilter

I OtherSimilarity <<JEO>>

ObjectTool
A y . | # s getArithmeticProduct(Map<Object,
+double getSimilarity(Object o, Object | Double>, Map<Object, Double>):double
Bl — T T #sgetSquareRoot(Map<Object,
[\ Double>):double

#s
getEntityFieldsMap(Object):Map<Object,
Double>

MapCosSimilarity

B 2RI O 4k & ok &

ARFPERAMEH B 7 H WA 5 GRerE, 2, B TIRZ M
Java e, G0 Java A, Java VRS H B ER, AR TEE,

3.1.1 Java R S|

BB (Reflection) it A2 AT LAE — N2 SR ot (538, J8 ), 24 1l — A x
ZRARAEJEIT Java 1S API AT LAEIZAT I ZZRICRME S5O A 84544, 38 AT LA
PATHIE. HEE T Java RN I G, #rl LS E#TH, e
TS AT X R 7 RS XM AR L A0S EARAE YRS A I RCR 2
FAFI, (B SCBAMRBE 1 I8 AT I 2 RAFE o A8 B A9 — A iR B 2 2k
RELLRLE . MFRIERAE, FIRE AP T 5 B TR) KORE bE B2 i 4 2208 — P4
g, ALDUER IVM seBld, RASIRIERTER e TIRKRIMIRTE. H£R
WS VEREZ 18], Ao 7 EEREAT BT Y o N FH AT BALETE 4 A LR A B AP

Java 5t API ) —A> FE4E 2 SRBGE TS (Runtime) XTS5 R . 3X%
TR A TRk UL, ZIEE SCH M Thae . R /&2 M+ AT,
SURT DL 7 tHoR—> Java 28, RTRIGNIREER, QA H ARG TE. AR
BWAE LTRSS . RAEA B E— MR KHEE ). REA T javalang.Class
KB, BT L b RSB B Z S G T AT X
N 779253 5l R getConstructor. getField il getMethod. X =N 773045 AH M )
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getDeclared XXX fii A, X HI7ET getDeclared XXX A () )5 R4 3R BUZ K H &
e R, MA %4k K R, Constructor. Field 1 Method iX =M%
I3 RIS R ik SRV . X S i 2 R AR BRI BT s S 45 4 1
ToHE .

3.12)ava JFREE B ENERE

[ J2SE5.0 5I NVEME G, FEMRCN T Java T & FEEH EER—3 5. BATH
22 AE N ARG h 2 B @O0verride (BEREHES, miFSaaMi) 2,
1RZ Java (PR JFEMESE 2 K E M B AR, ORI (8 1 &3 .
TLVEMR:

TCUEMR AN ST AR A EfF . J2SES.0 fiRATE java.lang.annotation $2 i 1 PUFh
TCIEMR, B TR AR R

@Documented: JF #1552 5K 5 7E JavaDoc H
@Retention: & SIZTERR ) A A FE A

@Target: VEf#FIEH G

@Inherited: &5 FCVF T2 4k AROZ I3 i

@Documented: —/Mfaj B[ Annotations FRiC iR, Fon e SRR S R INE
java X H

@Retention: @Retention & X T 1% Annotation 4% { B A IR R] 47 : 348 Annotation
I IAEIRARRS TR 188 5555 T o0 — LR A0 9m B AE class U Wik
E class U4 H ) Annotation T BE >4l FEFUAL 2B, T 3 —2E7E class #2520
BEEEEL CGEERIEA R class FAT, K19 Annotation 5 class 7618 FH I 2 4% 4)
. i HIXAS meta-Annotation 7] LAXT Annotation <Az iy Ji 17 R il .

VERT: Fon 7 BAEAT A PN RAFZIERAT B, F TR A ) A= o e 397 CED
WA IE MR AL 2 A A RO

HUE (RetentionPoicy) £ :

1.SOURCE:AEYE LA A 2 (RIS IR ED
2.CLASS:TE class X+ H % (H class /4D

3.RUNTIME: fEiZ1TH H 4 (RiZ{TH R )

Retention meta-annotation ZEAYAGME—) value 1E AR, & BIHUE K H
java.lang.annotation.RetentionPolicy ) Hrz 35541
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@Target: RosiZIEMHTERIVEE . WERASIIRhTE ), 2 E W] USHEAE T3t 7
DA R —Sn] FI 2 8. FEWIRIR: BIEREREIREN, WmRIRES 7
A ETEAS IS IR, AULHERR — Nk, AR EAEE X target £ 5 T A 1 J&
M.

ElementType. TYPE:H Tk 2. #1184 enum 75 B
ElementType.FIELD: F T $ 4 524 45 &

ElementType. METHOD: ] -3k S5 5 =
ElementType.PARAMETER: [ T-##iR 2 %1
ElementType.LOCAL_VARIABLE: H T3k & #45 &
ElementType. CONSTRUCTOR: Tl ik # i %3
ElementType.PACKAGE: M T-ic% java U141 package 15 5.

= A RXREFH B KW TERBREEEEELSRT
@Retention(RetentionPolicy. RUNTIME) @Target(ElementType. TYPE) ,
@Target(ElementType.FIELD).

B & MR-

ff H @interface H & XEAER, H34k7K [ java.lang.annotation.Annotation
P, HgmiEtE T 3 3h 58 AT o 758 SRR, AN gk AR o Ath )73 A Bl 22
. @interface HRA B —AMEM, KW —AIriEkhs E2EW T — A
S TNER AR SR AR, R IEME A2 ZH A R EHMERA A
Re LA | Class. String. enum). AJLLETT default S5 B S50 BRI

& SO A
public @interface VFf#4 {5E XA}

TERRES B A SRR 2 2

LA HEABHE LR (int float,boolean,byte,double,char,long,short)
2.String 254

3.Class 257

4.enum MY

5.Annotation 57

6. DA T R B2 (— 4R HUA)

Annotation 251 B[] {1 S H0% B4 WE :

#F—, A public BERIA (default)ix 73> R AU 41 11, String value();1X
HE 7k defaul BRIAZRTY,

5, BHUN A R BE AR byte,short,char,int,long,float,double,boolean J\
FpIEARE PR String,Enum,Class,annotations 5545287 DL & IX — LS8 )
20 4511, String value(); X B ZE ik 5154 String;

10
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5 = R U — A SO R S S FR B value”, I

313 AEMREAFUZETS

frARBHE?

® [HIMX R KR B Yok, 2. N—TEAEKE, HEMYKILT
HRAE N2 AT

® ZMIE N TR ARVEAIFZEMIN; GO R — Y S5 H e B2, B[R] — 38 2T BAAR
P R EXT FIAS RN R 2 MASE 84T A7 e ORI Bt 2 R B0R D

® SHZAMEAFRN: shAGEE (dynamic binding), & $&7E AT 1R I B
Sl R R SEPRIEAY, AR PR LB R A AN 7. g6 Rk
SRR, v LLBIAS RIS e B il 2R AL

o ZNIMEH: WEREMZIAKFME KR,

ERFEN=EANDEF:
1) gk (rrDURSeal s m, b4 0 gl HRTZ A5 HD

2) 5 (E#)
3) G| HFETENF

32 MEIEIREEZ Java KERITH R

FER BB E R, KB, BER-
AR FEA AR RIS AT EAR LR .

321 BENX RO

FilterType ¥
AT SRR ICAE 75 ZERAALE 26 b, BhRIC 284 B RAEIBAT IR AR AR LR
FREMREE . LT

@Retention(RetentionPolicy.RUNTIME)
@Target(ElementType.TYPE)
public @interface FilterType {
Class<? extends Handler> value() default CosSimilarity.class;

}
HA s 7 —AJ0%, FTUAEROE AR, — A4k & (S0 Handler £ H2E, %

11
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KA TTALBR A T L E AR T &, 183 getSimilarity() 772k Bl — AN EfE
AENE, BRIALEFESSZ CosSimilarity .

FilterWeight 0
KEMBIRCIEF B (Filed) b, BATHRFEFEMGEE . ST

@Retention(RetentionPolicy.RUNTIME)

@Target(ElementType.FIELD)

public @interface FilterWeight {
int value() default 1;

}

ZEMRR R HEATB (Filed) BIRE, BROIMER 1.

MapFilter 31
KVEMEARICET B (Filed) b, SITHRREHEMRE S AEWH:

@Retention(RetentionPolicy.RUNTIME)
@Target(ElementType.FIELD)
public @interface MapFilter {}

ZIEMRFROREAF B (Filed) 247 2 4E7) 1) Map, Map HISEEXS 73 7l 2 <]
RYEE AR, ZAEEKE>,

3.22 R FRZBIAER LI
ARTLAAIE A

i=1(4; X B;)
Y (4% X X1 (B;)?

_ AT-B
IAlIX]IBl

cosf =

P 3-SR sz EE T A

CosSimilarity ZEsZHL 1T -

12



KA TR 2015 Jm AR Sl it S

public double getSimilarity(Object o, Object other) {
Map<Object, Double> oMap = ObjectTool.getEntityFieldsMap(o);
Map<Object, Double> otherMap = ObjectTool.getEntityFieldsMap(other);
double upLine = ObjectTool.getArithmeticProduct(oMap, otherMap);
double downlLine = ObjectTool.getSquareRoot (oMap)
* ObjectTool.getSquareRoot (otherMap);
return uplLine / downlLine;

HoRR NS HMaptl, BERARENAELE ST, ERRZEREIKE, X
FERIM MMap s 1 AN &, At iE PN R R Rt I

SRR TSP A R AR LA, 4% s SRR AT o 0 R 1 ) e X
Beh s W TR LE R 0.

3.23 HAHEUE T ERISSI

T 2R EME AL, HAAAE &k Dod i s, seil
Handler$Z B[],

33 WMELTIERE A Java BRERE

1) JE AL AR
i TR Bk

@FilterType(CosSimilarity.class)
public class EntityDemo {
@FilterWeight(5)
private int age;
@FilterWeight
private int sex;

private int id;
// setter and getter...

13
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AR :
@FilterType ACosSimilarity.class, JUffifCosSimilarity.classibEiZ IS (1L HXT
%o

agel)V T fif{Z B N@FilterWeight(5), Forage (FEW) RLE AS.
sex[iEMME B N@FilterWeight, Foxsex (P i FAEZEME, BA
fH2L.

idAHER, AZ5REMEBETE,

public class App {
public static void main(String[] args) {

CollaborativeFiltering collaborativeFiltering = new CoFilter();
EntityDemo o = new EntityDemo();
o.setSex(1);
o.setAge(23);
EntityDemo ol = new EntityDemo();
0l.setSex(0);
ol.setAge(17);
double d = collaborativeFiltering.getSimilarity(o, o1);
System.out.println("similar:" + d);

ConsoledTE#IHH N: similar:0.9999621949605748. L AHL T »
2) HEFHMapfkidin&E L.
TN SRR

WA B3, A FEEA .

@FilterType(MapCosineSimilarity.class)
public class MapEntity {
private int id;
@MapFilter
/] BIFAFELT, JEE RN
private Map<Object, Double> map = new HashMap<Object, Double>();
// setter and getter...

WA RT3, AR .
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SEPNE  HHX Web RIRIF T

4.1 MVC $E3

MVC(ModeI View Controller), ZR-M K- 1= 3485, |z M T34
TR, Re—PRA sk 3G, REFISEEl 15524, Bl i Rans S mor
R, B — 8 S, —MAA 52, AR EEN RS
5.

411 MVC REEHHE

ARV EE 14 H 3 4 IMovieLens$idl, 23 N2 EGE, BimAH S
PIPEIL R, Toriaa T RS S
¥yE FE UM :  http://grouplens.org/datasets/movielens/

4.1.2 Model 152 RH

PRy 2L T RS2, BTEL Model SEARSRIRHSZMSS, HRiEH

%K.

Movie ‘?‘/
MovieRating  FH P XTHLEZES
User =)=

4.1.3 View 1t BB

View {1 Web TUifiT, 1/ Velocity BEhR 51 84/, & Velocity Fr%%. i H
7 Bootstrap3.3.4 BTBHESE, F5MC Javascript+CSS+DIV, JFARE, &5 i ik 28
RIS

4.1.4 Controller 152 RB

Controller i T SpringMVC #E28, K45 Spring £, A ALFE:
® BRIEHH B IFH T Web EFE 1) Web 2

15
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SCRFR I URL 21 1T T 428 1] 2% 1 BT

PRALTE K B 20 8 KT B 3L X g e 7 Fr

RE a7 B0 A HE 4T Web J2 1 B8 76 Ik

W o 5 AR EOR S, WnVelocity. FreeMarker4%
¥ FrRestful X%

ZN/IE

@RequestMapping(value = "/", method = RequestMethod.GET)

public String home(Model model) {
model.addAttribute("topUsers", dbUtil.getToperUsers());
return "index";

“/FHRIE 4 method = RequestMethod. GET R /R 11 3K 774 AGet; 13 B A%
RUEHE MtopUsers, RnITr4a B E R Z A s IR IR “index”, IR
IR [0 Elindex, B4z B 7E Springfic & SC4F HL .

<beans:bean id="velocityConfig"
class="org.springframework.web.servlet.view.velocity.VelocityConfigurer">
<beans:property name="configlLocation" value="classpath:velocity.properties"” />
<beans:property name="resourcelLoaderPath"” value="/WEB-INF/templates” />

</beans:bean>

<beans:bean id="viewResolver"
class="org.springframework.web.servlet.view.velocity.VelocityViewResolver">
<beans:property name="suffix" value=".vm" />
<beans:property name="contentType" value="text/html;charset=UTF-8" />
<beans:property name="requestContextAttribute"” value="rc" />

</beans:bean>

AR R AL/ WEB-INF/templates” N, JG 4 N“.vm”. BIZALE SO A
“/WEB-INF/templates/index.vm” .

42 REIMEEARH

Junit: — Java 15 F R ITIEAESE . AT LA e 5 07 1R — D DU ReEAT 7 (8
T, DEBUG, [RII af ELREIGACHS AT i ACRS 73 IF, 454 Maven A LA
FETEAT AT A0 KA B IHA5 7 L DA 8 G 24T B R AT

MyBatis: MyBatis »& S FFE il it SQL. AFfirid 15 LA i g i St R RF A ZHESE
MyBatis % 1 JL-F-Fr47 i) JDBC AR AT F 1 v B 2 A DL L B2 R 4
MyBatis i Al &7 510 XML B R BC B MBS FE AR 4K, 32 A0 Java 1Y
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POJOs(Plain Old Java Objects, ¥/ Java XT 4 Wess sl Bdls e b iid % . AT H
G R TV EME R, 8 Native SQL (Bdis 22 MySQL) HE faf sttt
2R

public interface CoFilterRepository {

@Select("SELECT * FROM movierating WHERE userid = #{userid}")
List<MovieRating> getMovieRatingByUserId(@Param("userid") int userid);
/1 FAR ) — S A R O L

}

IXFEHE AT LA#S 2 List<MovieRating> 1 .

4.3\ %1545

AN

o P R L
o wEEE

SEAPERAARE

SHA BRI

K 4\l 558 5
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RRABMAIA, RS FEHLAR

P [A] L EFE A FHVEDemo

:|||L”|.|[ :{'”i'IHJ]

# P.K. e AR B0k

1 6016 H 45 academic,/educator

-1 5888 1 25 writer

3 5795 i 25 academic/educator

4 5831 25 academic,/educator

5 5812 i 25 executive/managerial

6 6ooo 45 technician/engineer

7 5061 It 45 other or not specified
K 5-1 1T

FEtLFF  About

Tjj H L /},_E EFE %: /i D e m O iﬁ)?m%sssa, 8 25% FLE

558881 ] ST HA &l H o

P15 HEAE I FL

# PK. 4 & Wk Hife

1 5841 I a5 executive/managerial 0.861766376278481

L]

5848 9} 50  writer 0.8488170090013369

3 5858 25  college/grad student ©0.8141736840986619

4 5995 % 35  academic/educator 0.8079621855688683
5 5838 i« 45  executive/managerial 0.8017837257372731
6 6035 « 25  academic/educator 0.795495128834866
7 5795 Y1 25  academic/educator  0.7882407813680822

8 6016 9 45  academic/educator  0.7630105106550491

9 5878 « 25  other or not specified 0.7627051385229405

Kl 6-55 550 AR T P 9102
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SEEFNRENAR  StEHREIESRUMNAR  HEEEE FEiNAR  About
AFPARR
i%EFI&EBBSB B 25 JLikE

z,u E77 HvEDemo
3588814 ] s

A E FALAIH P

# PK. E#K KAV TE B

1 898 H Philadelphia Story, The 1940 4.378

2 58 H Postino, 11 0 4.3333

3 1 H Toy Story 1995 4.1299

K] 7- S HERES I R
%
FEHUTLA AR

o HiliI s MERZ MR, LIPS R RE R

o A FEE AU YE.

o BENLSRENLRIEHE FE N B — N8, S ERZH P R AR
o LRI SERINZH P AR AR

44 FEFER

4.4.11DE: Spring Tool Suite™ (STS)

STS #2& Spring FFEALL K ¥ Spring #£RIF & TR, J&F Eclipse, &3k
TR BT K T B R STS, nJ LAMR B4 % Spring Project, #1401 Web
Project, I B LRGN E LS HSIER, KKREEEARENICE. Bl
Windows - & [ i rhicAs 2 3.6.4.

442 T B: Apache Maven

Apache Maven, M B Java Bit) B30 H & B g T A,
H Apache 342 Frieflt. POM ARRIH X LT, & /& Maven ffJ3EA
i, PRAFESFICE.

STS Ji A= 37 B i 3T Maven () Spring Wi H, —HE&SIEF LT

WplE] € Java 25 1) pom.xml &S TR :

19
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<project xmIns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0

http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupld>com.roc</groupld>
<artifactld>collaborativeFiltering</artifactld>
<version>0.0.1</version>
<packaging>jar</packaging>

<name>collaborativeFiltering</name>
<url>http://maven.apache.org</url>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
</properties>

<dependencies>
<dependency>
<groupld>junit</groupld>
<artifactld>junit</artifactld>
<version>4.12</version>
</dependency>
</dependencies>
</project>

VRIS s FISTS At jar Zh At AT L Y — A4S AR jdk jartd .

N p—

X =47

il

E
<groupld>com.roc</groupld>

<artifactld>collaborativeFiltering</artifact!d>
<version>0.0.1</version>

20
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X =47, mia] LLEE AP0 H i it dependency s insxst i v [5] i i€ Javas 2 11
WY, Wk
7~f51Demof)WebZit H H ffJpom.xml
<dependency>
<groupld>com.roc</groupld>
<artifactld>collaborativeFiltering</artifactld>
<version>0.0.1</version>
</dependency>

XAE, X ANWebIit H gt vl LA R Z b RS g8 JavasiE T .
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%EE.E /W'Jfk%[*&b(&/ﬂ“ft 77

5.1 M HERIR

HHhi ok B & 4 MovieLens, A471H & H 1 MovieLensi#]7-5:. MovieLens
A HEERGUR B IUAE X P, 32 )R N B R e B R SR L
5, BRI wss, FHAPXNBEENEL, mHPHERBRE . %M
GroupLens ResearchsZ 46 = (11— /M H ,GroupLens Researchpg%“iiﬁﬁ:fﬁ)ﬁjj
BRZFRZFTHEMNLZR, MovieLensfl & T-19974F . MovieLensfr{EA H P 4T HLEE
PIVES, AT AT ML P RS (HERED

5.2 MKEIE. FERER

B AR A REE N, B 2 & MySQL. P85 % 5 FE BT SQL 4]
HRHBLNENER, &5 MyBatls AR ST B P R e 2 2, A3 AL H
HAZ AR T - 300E, XAV P A 7E VR )5 Bt 2 s 1 2 4F
AL SRS AR R

KZ) 638 ML 3t 978 kPP id kL K RBEAI AR 5] f5 100ms 2 N
gEsEtE, MHRERILT .
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ARSI X b [ e HEE . Java g DA K. SpringMVC,  Spring,
MyBatis S5 HH I FRBEAR R AW I, SEIL 7 —ANEE T Java 1) W [R) i AR 2R
HHLAH T HT SSI 340 Web I H Demo. 58 KFAEH. # M7, Wit
KRNI TL, 1FH— T 450

(1) fERTFRER N Ay FERIME M5, KRB, wr e S &

TREE, B SRR EAS R BN, B R (B R A i 2
(2) LI RIHRE R vy R, JIRFERE, Tk RRETE R
b

(3) K SpringMVC AT P43 AT B i e TH AL R BB AR 1 54, 7 13
A A o AR 2% 42, AR IS R Gk R RN 4R

(4) K H MyBatis 1] DA L bE 148 F Native SQL, At 4k Bdis 22 P e LLis
JifE

(5) fE/H MVC #, mTDMEEI H 451057, AR T IhRe Ry, Witk &
2, TR AR IIRE .

BRI R SRR A% Web 1 H Demo A2 I3, {HRHA7#E—1k
) o B TR R FR AW I, EAERE T R S AUs T, BB — P
W FFIR LG
(1) tFEAEY k2 g, TEMEERECR, LR KA
AR, X R EARAL MySQL #¥s R 45 K, & AR TUAR, B EiE
Rz 5], A 10 1 RE - I8 W] BAZ2 8 H NoSQL %k 2 , 451 4 PostgreSQL.
MongoDB %, #mfE.
(2) THEARUE R E W AEE K, W RS T 2 268 40 A IR 55 SR il X
AN e L, [ SR A T I e AR BB T SRR, PR AEAR R .
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Abstract Class Versus Interface in the JDK 8 Era

Dustin Marx

In The new Java 8 Date and Time API: An interview with Stephen
Colebourne, Stephen Colebourne tells Hartmut Schlosser, “I think the most
important language change isn’t lambdas, but static and default methods on
interfaces.” Colebourne adds, “The addition of default methods removes many of
the reasons to use abstract classes.” As I read this, I realized that Colebourne is
correct and that many situations in which | currently use abstract classes could be
replaced with interfaces with JDK 8 default methods. This is pretty significant in
the Java world as the difference between abstract classes and interfaces has been
one of the issues that vex new Java developers trying to understand the difference.
In many ways, differentiating between the two is even more difficult in JDK 8.

There are numerous examples of online forums and blogs discussing the
differences between interfaces and abstract classes in Java. These include, but are
not limited to, JavaWorld‘s Abstract classes vs. interfaces, StackOverflow‘s
When do | have to use interfaces instead of abstract classes?, Difference Between
Interface and Abstract Class, 10 Abstract Class and Interface Interview Questions
Answers in Java, As useful and informative as these once were, many of them are
now outdated and may be part of even more confusion for those new to Java who
start their Java experience with JDK 8.

As | was thinking about the remaining differences between Java interfaces
and abstract classes in a JDK 8 world, 1 decided to see what the Java Tutorial had
to say on this. The tutorial has been updated to reflect JDK 8 and the Abstract
Methods and Classes has a section called “Abstract Classes Compared to
Interfaces” that has been updated to incorporate JDK 8. This section points out
the similarities and differences of JDK 8 interfaces with abstract classes. The
differences it highlights are the accessibility of data members and methods:
abstract classes allow non-static and non-final fields and allow methods to be
public, private, or protected while interfaces’ fields are inherently public, static,
and final, and all interface methods are inherently public.

The Java Tutorial goes on to list bullets for when an abstract class should be
considered and for when an interface should be considered. Unsurprisingly, these
are derived from the previously mentioned differences and have primarily to do
with whether you need fields and methods to be private, protected, non-static, or
not final (favor abstract class) or whether you need the ability to focus on typing
without regard to implementation (favor interface).
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Because Java allows a class to implement multiple interfaces but extend only
one class, the interface might be considered advantageous when a particular
implementation needs to be associated with multiple types. Thanks to the JDK 8’s
default methods, these interfaces can even provide default behavior for
implementations.

A natural question might be, “How does Java handle a class that implements
two interfaces, both of which describe a default method with the same signature?”
The answer is that this is a compilation error. This is shown in the next screen
snapshot which shows NetBeans 8 reporting the error when my class
implemented two interfaces that each defined a default method with the same
signature [String speak()].

netBeans8CompilerErrorMultipleinterfacesSameDefaultMethodSignatures

As the screen snapshot above indicates, a compiler error is shown that states,
“class ... inherits unrelated defaults for ... from types ... and ...” (where the class
name, defaults method name, and two interface names are whatever are specified
in the message). Peter Verhas has written a detailed post (“Java 8 default methods:
what can and can not do?*) looking at some corner cases (gotchas) related to
multiply implemented interfaces with default method names with the same
signature.

Conclusion

JDK 8 brings arguably the abstract class’s greatest advantage over the
interface to the interface. The implication of this is that a large number of abstract
classes used today can likely be replaced by interfaces with default methods and a
large number of future constructs that would have been abstract classes will now
instead be interfaces with default methods.
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JDK1.8 H BEOMPHFRERKRF

Dustin Marx

ERH A Java1.8 1L, Stephen Colebourne #iif Hartmut
Schlosser, “NANERELERTEST LM AR Lambdas £iE, M&EREN
FERASFIERINTTIE” . ColeBoune #h 781, “BRIATTIEDIREMIIG s> 1V 248
MG R s 3L 23X N, FRE R F| Colebourne A& IEfHY, 1My H IR
w2 50T LUEE JDK1.8 IERIN 77 (default method) #
JDK1.8 #£11.

TEM ER IR A A ie Java 32 1R G =7 A 00 7 AR S o X et
waFEAR T, JavaWorld ’s Abstract classes vs. interfaces
StackOverflow 's When do I have to use interfaces instead of abstract
classes? , Difference Between Interface and Abstract Class |,
10 Abstract Class and Interface Interview Questions Answers in Java ,
EABZAERMER, W2IAECEER 1, TRt Java A4R% 5 INTREL

DRI T

ERIEE Javar.8 Hk DA R WAL AR, RRELEFEHR Java
Tutorial KTRXEDWEHEL . X455 (Tutorial) S4EH#| JDK 8 1
HRFTMGINEMBM T A=Y, FRAE fhgeE vs 0. XAEFEH
£ JDK 8 mi% A SR R [ e 25 B 9 1) A R A2 e i oA A 5 92 i A1
Fg (U7 AR -

® KA VFAEFASMAE final B35, fVFJ7VECN public,static £ final
® T 4 O T VA BN public 1.

7t Java Tutorial #:55H T 1 2 NiZFHEM BRI 5, M2 MZFEE
ORI s. AHER, REFETRIIRBIMAR . 758, FEOHRELRRE
B BN private, protected, non—static, Bl not-final (YRRIFHRK),
IR T AR E S RER M AR E B LIMEE ) RMED) .
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Ky Java i 57— D RSEI L MECE R BEA A —N3E, LOW RN H
AT ZHRNED . £ JDK8 MBGATIE, XL O B R SR MBOA ML

Mo, —MEERRIR @ Z: AL T AR, XA DR
T ANEAHEE SR TT:, Java EALHE ., BRE, XS —Dgmikst
o IXE—PHE%EEE, NetBeans8 HizATHR KX IR

ava| @ DefaultMethodsMain. java N| ES] Person.java ss| @ Employee.java N‘ @] CustomerIF.java N| ES] Individualjava = E‘BE @
Sore | reory | (@ (- - |a%5:.111;|494}>%\<§d§|o I ®

An ind inal
T * class Individual inherits unrelated defaults for speak() from types EmployeelF and CustomerlF
Zan

(A\t Enter shows hints)

1

2

3

4

S

[

T 4

[7] public class Individual implements EmployeelF, CustomerIF
a4

10 [ -
11

G 1PE A

&k
JDK 8 Gkt R it 4545 1 o3& RN 4 KA KR
FARIE BT AT e #ov i 1 .
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B0 YR R A 3 T PR T o AR SCRAIE T AR RAE EZ IR B LIRS T
e R B R R M A A AR AT URZE T, S RAT !

VUSRI SRR B, K2 PR B PR BN 0 1o IXDYSEIS [A], AMELE BN A
IR MBITRE ) £ T 6By, BEERRZ, HR T2 HHNERR, HF TR
0 1) R ST A6

Ja R, EERAACEE ! B BB PR AR A%, QBEEZS
Pz BEHIEREFEMINAR, SRS MABNIM AR, 1EIE Dk, IFaie
Fo BIBHX LSRR NG, HH KRB Sl . A TERE#_ B
B ERERA SRR, e T RIESR NAEEARRE S, RMEERASEHE S B,

e IR, A R B PRI 5 O 56 RO i e — ARk, 3k
HR S AR P _E— R R ) S o BRAL BRI 28 i SR RS i, BB A FE 2 A 1
FF, BRI EGE . SCRHOURE, W E AR SRR s k.
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