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Abstract

As the number of online movies continues to increase and the time cost for users to
choose movies continues to rise, accurate recommendation algorithms have become an in-
evitable requirement. In order to address the scarcity and cold start problem of collaborative
filtering, researchers usually make use of side information, such as product attributes or social
networks as side information to assist the recommendation. The existing recommendation
algorithms that use knowledge graph as side information include embedding-based methods
and path-based methods, but both methods have some shortcomings. They do not make full
and effective use of the relevant information in the knowledge graph, and the accuracy of
recommendation is relatively low.

This paper designs and implements a recommendation algorithm based on Ripple Net-
work. The core of the Ripple Network algorithm is to use the idea that the ripples produced
by raindrops in real life continue to spread on the water surface to stimulate the spread of user
preferences. For each user, Ripple Network uses its past preference as a seed set in the knowl-
edge graph, and then continuously expands the user’ s preferences along the relationship path
in the knowledge graph, and then discovers his hierarchical potential interests concerning a
certain candidate item. Multiple “ripples” overlap to form the user preference distribution
in the knowledge graph. Compared with previous model results of CKE, DKN, PER, etc.,
the experimental results of this algorithm show better performance. Using this algorithm,
this paper designs and implements a recommendation system based on the movie knowledge
graph. The system includes administrator users and general users. The administrator can add,
edit and delete movies and users, and general users can browse, collect and purchase films.
The system can provide users with an efficient movie recommendation function, which is

convenient for users to choose movies that suit their preferences.

Keywords: Knowledge graph, recommendation system, Ripple Network, user preferences,

movie store
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Moo RA ROV A AT A S8 A DA R SO A AKUPME2IAI
RCOLMPIEE ARSI A B R %K

2.3 REFRBAR

2.3.1 BHEREHAR

HFEHERE RO ARk B < HBRIE ST | JREEE” "R, tbAhie A\ IMDb? iz
SLE TEHL T AH G H R A ik Xt e

FEHHE RS RE T, A Scrapy HEZBEAT 1 HdEICH, TEHL Koo (45 s i
KRR HSZET . PG A ER . SR S R LRI RS

'https://grouplens.org/datasets/movielens/ 1 m/

*https://www.imdb.com/
*https://www.douban.com/
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B, —HLRHUT 3684 FEHLZHIEWE . Jodr, M IMDDb JRHX 1 3494 ¥ s R %4l
MEIHICHL T 190 s HLEEEE (T SRR M 14 1P U5 18] S sUCHU K B a5 .
2.3.2 BARFEMEEAR

A ZG1$ FH MongoDB 5 Neodj 77t £ -

(1) MongoDB

MongoDB J& ¥ 2% i E % R A A7 it (1) 7 A 2N AF 2t O cdls e, J& T NoSQL,
5 MySQL LGk REVEIE FEAH L, BRI A m R R SRR, B s T SE 1k Y
Perie SRR, 1988 T HAET OGS F B8 AL M ECBUE SR ¢ R BRI, B
TR S5 M B R .

FEARZ G, MongoDB {7t iE I 8t . & 2 Bl . AR B 45
(2) Neodj

Neodj & —MHEA G ERE I EEHEE, E¥ A SRS B AEM L A
TEAFREAER T o B EAA R AT B B P B T R R . R Neodj & — % 3L
P, HEdERAEE 128 REMEER AR TN, Bl 7 H
A PERE . AT EE PR R A

ARG, FREE A MG BHAAETE Neodj 1, H TR EIE A 5 B FF
P, XA HFH T Neodj 1E N EIEE FERIRR i, AT LA it R A7 I PERE SCHF .

2.3.3 AR

ARG Flask HESEAE W3k 5 5 HE 4L o Flask 52— Python %5 4L 8 214
e, BHARE. HiE. 7Ty RER A

AR RGIEFE Flask HEZE 78 0 FIH 7 HAFRE . Iy e DL RAEFERE S, SR
G B RAATT o

KRG HRIZIRE e (REST) RS SRR P (APD AE NS i )
AL

FIZIREGH: . (Representational State Transfer, REST) & —#3&F HTTP #piX
I A AR RERIFES, 1% 9302 I Roy Thomas Fielding {8 17 2000 418 118
gl BB, H B R #EA R B T K . EM2% EH ARG s . £
JEAREFEHIE T SCARE S P (HTTP) —HLW, Zh U2 —F B 7R )5 4k
W B 25 B R A AL G 20 AP BRI AA R e (8TF% 9 REST 2 RESTful) 1)
PR 26 IR 55 70 VI 2% 7 g A HE A P 90— SR YA TR AR U 1) RS I 28 SRR SR, X e B U
H5—H{WE L ERIE—3 Bk, RREREFEHIRM T Internet EiHHENL RG]
AHEAE SRR BRI . 5 HARSR A N 26 Ik 55 (1 SOAP JIR55) #HLL, EAIME
FH € S — AR R 1] I 28 B2
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B TARG A T REST XA&IH APL, A R Gihe A A HE FH A7 R 38 F 0 B
R, RIS 52 G0 Hi S S 0 A ELTR) 8 TR RS YE AT Rk AS [R] i AR 55 28 1 Ab 28— 53
WHRPAFERTE R, &&m T ARER AT M. SHRN, 155 T REST XUigiE 4k
FRAE 1, S v A2 ELE VSRR INT I 1, A 1 56 FH 2 /e B v RO 4R i AT R DG 1Y
HRTAE.

2.3.4 HIMEEIAR

KRG AT Angular HEZE

Angular GEF ¥ “Angular 2+” 5 “Angular v2 &L E”) & — T TypeScript
YT YR P 2 N FHAE SR, & T K B Google ) Angular [4]PA 455 [F] i)t A~ N Je HoAth
AEYE . Angular 584 WAE R AFT K ) Angular]S B398 5 1M K .

Angular % H1E N MEAN $iARAR 11— 7. MEAN £ Rt&k+8 MongoDB i 4f /% .
Express.js W25 iR 5524 HEZL . Angular/Angular]S A Node.js It 55 #4128 471

A[ETF MEAN $iAR R, RAGKHAF ) “E” (48 Express.js MZEARSS A HELE) &
#47 Flask W25 ik 55 2R AESE

A Angular #E2E, ARRGEA DI BHALH N TT2ER . [FII A Bh
T+ Angular Material Components B J7 114 %, ARG UL #4558 EHZTH (Material
Design).
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3 ETHRMEMREENHERRE

3.1 EWHMLL

3.1.1 %4

WV N 2 (1 R 28R T 3R TR, B D7 B AR R v R i P RS L AR
(PIREWE . WEHR 2 LL— AN w M—ANHE o FENRIN, FFREHP o« 5 o 2
(P2 A A2 FL R . ST o TS, H PSR HAdsk V, & HR B iR 4E,
T W AR RS o 1) 20 RULTE LA BERER SF (k= 1,2,..., H). —MEREZLE
BR TV, BB AR =00 . XSRS T %liﬁﬂﬁ'?% v RN R
o) R LA RIS T B o (A o RN (SRERIBY, 4152 H
RERAMAT R OREBIYO. &%, ¥HP u 5% o FIRAZ RS & DO

TRIAEZR 4, 0
FE 18k 28k SEHBE
= RF A

pE3oE O e SH

TR

B 3.1 W45 1) B AR S

Figure 3.1 The overall framework of the Ripple Network

3.1.2 HE¥E

SRS SR R N FE G RS SRR R, i, wiE 3.2 (A
PR, (4 64 Pl 3 7~ AN R e e 4R o B0 IR i AR AR v [ 5 ) 20 SEAR B SR IR AR JEE )
PRy “PIHIEfL” 5 “BaKE « FoKE N7 M, SN RLE “Z1ak: -
FRER” R “FIHIEE” RS T “BEREERKR” 5 “PUa%e « BKkE o
. i, wWR—AHP S8R “FEEA” 228, NRA TRt B EFR
K7 BOGE . T RA A AERR B o E R AT R A, 3 e O w i k
BEAH R AR T
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&3
55 2 Bk EEEES l2m4|

director.film

film.year

ERER

film.language

' . film.country actor.film
film.rating

film.language

film.rating

B 3.2 AR B o “BTHIER” BRKERE

Figure 3.2 Sets of ripples of “Forest Gump” in Knowledge Graph of movies

E 1 FREAERE) A B T 5HIRERE G, WP u ik B s ik
AILLSE A
E¥ = {t|(h,r,t) e GHh e EF'}  k=1,2,...,H (3.1)
KG.DH EY =V, = {v|yuy = 1} RHAP BRI LEWEFSE, FTUUEERF o £FIRE R
W R A
FHOGSEARGETT LLE AR F P I B S i SR AE R RS TH I B RS . 4578 A SE
IREER)E X, BLRE X P w i k Bk g
SEX 2 (FERE) /7 u ) k BREERE T LEIERAREREF L R 9k i)
IR = o :

SF={(h,r,t)|(h,r,t) e GHh € E¥'} k=1,2,...,H (3.2)

“CHEWS” EAMAA P EE R (D X Z AN AR R B SN R AR, AR S
PR A S T LE M R AE AR 0 v il S AR i3 . X — IR 3.2 . (2)
FH P P FE S0 B 6 75 R B0 vp 2 AL s BB & i3 Iz i vk 1 3.2Hp 0 LT
AR A R TV TE S ek e

— AN RS AR E B K 30 R R I AR B OR/INATRE R R . N T AR X A 1] R
EER:
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(1) 75 FSAE T A AR B KB SEA R IO S, R EAT R A 1% Nk
1A A% B

(2) FERSEHER B BARIE BN, 50 A AT ABR SR 1B 8540 O 1 73 2 b DU ke i 4
FA B8 R R v SR TR A A SR

(3) F Kb EL H 38 HAESEBR B AN RO, B9 3 L D S 9 AR i S A 4
K 2 B IR T AN B IR 5

(4) FEREW P25, FRATAT B —AN [ 58 /)N B GBI AS A2 0 56 58 1) e 0 R A
M SE it — B M N T B T AR & BRI R AR S 2 — D AR TR, UG
ARS8 — HIKAE a5 B 5 LF HUR 3R FH 7 B0 70 S5 20 BV R D
3.1.3 {RiFH

FEAL G2 B b [R5 D8 ik v Rl e 2 ST T 5 9 it BT FE BB 330K 78 A AR, T
FEREWM L SEYT, X R Wi HGE R R, RN E
I AE DS — N R G R 54, SRS R R I b ) AR R A e D
FR DGR AL E B AZ S5 1) 0 B 9% 1 — M 8 0 ol RO T AE O Y R o FRAT TS FH 1 SE 1Y
R 7 A R I AR K T3 BRI 47 97 1, e 24 “UEi” AR R— N
RS AR 9 g R0 F P e 4 A o

i 3.1, - EEEHEA - MNMRARIR v, v e RY, HH d RRAZIRFE K
Y. IR AT DL SR R ph g i B4 GRyE RN TR S(E BRI RS, T
PR —Ah R 7] 1) T S5 sUBUR TR 6 . 48 S RIIRAN R R v BLR T
1 BRiEW A SL, —A SE s =ud (hy, ryy t) RIEHEFE v UL =mdF 0
KR head; FIHCEBOR =Jod iPI9G 2 vy SRIFE LR v MISEAR head; Z IRIFRIAH R L -

exp(vT R;h;)
Z(hmt)esb exp(vT Rh)
K R, € R™ 5 h;y € R 7352 R & ry ML 1 hy BIMRAGRIR o AHIREE p; AL
NFRAER RS R PRI v 5K by Z A RAUEE . RN IE 4 o8 R A5 B HIR AR
AR R v 5K hy Z TR R NN, RO AS AR L - SRR 2
) AR A BEAE B AR G R A5 BN AT BE A A ANF] o botn, “FHIEAL” 5 “E2pRk”
FE-E 7 A R s B, B EATHE S RS AR5 B SR 1 20 T AT B A AR AT R
%o

FERARAHAEAS B2 5, ¥ S, b = Judlit BT s iR 48 v 5045 2 AR URE SR 2: 47
IBGRA, 132 o) :

p; = softmax (v’ R;h;) = (3.3)

oo=">_ Dpits (3.4)

(hs,riti)ESL
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R G4t 1 € RIS RAA R fo B ol ATBARLFE PRIEAE V, T
M o 1 1 UKL, 50 R B, e HRE P 5 3 0 ke o
PN A F B  Ok R P 9 DU R AR B 5. Bt (3.3) 528 (3.4),
F P B R MO L ML (RO T4 sl AR P A7 T — W B, AR
S I 4 D

VEREBIAT LI SR (3.3) I o By o, FflTAT LA # A (k4 o B 4
U 2 DORRE 020 DU, R ATIT LUK P (R IF 459 SO H B, FRATTAT X
BB SO ST i = 1, Ho WASRATTAT LS SR P R RO R oL, 02, off
FL P 56 T U o BN o7 145 2 A VO R R - B 31

w=o0.,+02+--+of (3.5)

S B E — kRO e B B B T T AT IAE B, (HXT of BEAT SRAIIAR
S WER), gt — B R e BT e AR R A AR s AR PR T, AR IR I
FORR RN B2, FHPHRNS AR AR S5 A LUK TR0 0 FH P o0t L g2 R
MR -

Yuo = C(u"0) (3.6)

m iEé Slngld l%l%ﬁo

:/E\:EP’ C(.CE) =

3.2 FARE

FEFEW 28 SLA TR EATR A Ar 28I 30 (3.6)3K tH A P X LR IO R . H
e, N TR TS HORIAT R Z e R M pra s . HP LR SRR IR LR, W
F313F IR, H P R R s ) DS AR AR, DU T, B K
FRABIIRAN R R A 77 R 1R A .

NSRBI KRR IR R, BAVE I HOR )5 SR Al v 10757

FATH HAr e C 23 2R EE G DU P SIS RE T 00T &
KU SHL T

max p(T'|G, T) (3.7)
HASH T BT TIERIRAN, B8RSk, RAMER . XERENTHAML
_p(I',G,T)
p(I'G,T) = G o p(I') . p(G|T) .« p(T|T, G) (3.8)

HUAR DU AR, 78R G.8)H, 851 p(T) WRBESHI LR, A1 p(T)
BOREIEN 0, 772 Jh iy By 2B HE 00 TE A5 51

p(T) = N(0, A1) (3.9)
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2 G IR E T AR EE B SR R AL i, AFFEl 7

Z Mt RN B RN T, AFE IR TR B VA A TR LR V. FEARE

E, FRATE = B8 5K & 70 5 1 7 VR B S 1R B RN ) B AL B 2
pGT)y= [ p(hr)D)=  J[ Nl —E"REAY  (3.10)

(h,rt)EExXRXE (h,r,t)EEXRXE
H 35 I,y € GWFRE L, 5T 1NN 0. 2T G10) e S, FiRERERA
HH PR SIEAA O VT 43 BR3P S-SR BT CATE AR R] A T SRR F B 4
—o A @ITWHE=T024E T 5HIRERE R BR R, o LB SR 51 1) 8
e
p(XI0,G) = J] <P o). (1= ¢(urv)) - (3.11)

(u,0)ET

X (3.8) At KL, FAITAT T T 45 % R 2

min L = —log(p(T|L', G) . p(G|L) . p(I'))
= > —(Yulog C(u"v) + (1 = yulog(1 = ¢(u"v))))

(u,)eY

A A\
+ 5 2= ETRES + Z(IVIE+ 1 El3+ D IRI3) (3.12)

reR reR
Hrb VA E 2% AT - 5 SR AR R o 1, RAERRERE R AR O AR r AR &
A5 T M7 e AR B 12)T 8 — TR RS TR R T 55 H iy o9 48 A A 22 ) FR 22
SN, B IR ESL I ARTRERE 2 1L LRSI RSE R B BT RE Z 18]
JiiRZE, A WU NP I AR 35
HAEORME ERORB RIS E T 2 AR, DR e 3RAT T R BEA LR 5 R 5k
AR R BOR SR AT 2 8. SRR AT SR T 280 T 350 5% R BB P2 T
SEARIERAEAT B 10— /R S 4535 LUE B 2RO R B SRS H T

3.3 4¥r

3.3.1 TfRREE

AR IRHESR R 8 B LR AT 4 P 2 — ) i %, X 35 B It - )
A7 8 FE 039 B DA SO E R G5 AT . W45 I AR o 2 ThR 28 18 o)
PréE . UM 2SR P 2T RR B %R, I B Rt 1 —Fh T iR
WOk RIER AR iR e 45 R a8 . b, 7El 3.29, M “EARA s
UG, WHZ A A WA EEXT TR B R AT BOGER . BUNFERIRIERE T, 7 - X
il 5 CSEARA R ME, KRB, T G- Dol 5 “FRRBRE” W
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M, RAMRHER, Wt “SRESRAE" 5 “SEm& " AR RER. X8
fERE T O A B SRR Rl O, A B RTRERT SRR AR O
B 1T Y ) 2% B3k I R I X S AR A o 0 X 2% B3R B e A R B P 3k
SHPZES Y (B8 MERYIE, IFABY I SR&HERRE R A
B R YE, IR Oy B TR E R .
332 HHES

FEWET X 2% 7 — A8 LI L5 /e P i Ee I LS iTREAR W 2, 1 = AE W &f
A (R I A AN T R Gt S SO S AT AR R 5 B R R . RS, R B
WP AR R &EES. Sa)ihvl, W rERRRE MR Ha AL
AR, e, R 320, QR AP EIR CBTH IR, NIRRT REE X “5iE
BRAE” . AAZAREE T, A CBIH IR B “SeEARE” MK “PTH IR
fe-USSiihmAE” 5 “BlH 1IEAL-izt « POCl-Te SmRA”, XIS EE iR .

3.4 W&

341 BHEE

ZIMRAE A “ A 1 JREER” Bt ZEIEAEHERER. AFEEUA
P IV =3 . Horb, &0 MRS EURE 3883 2% H #dE 6040 2% LA
1000209 56 FH PR FEEZ VT 7 Htls . DU SR BdE S b, BolRdEm T 5, e
HetF KRGt Re I A ) 2 A H

SRR B, iz “ HiE S 1 JREUE” F I 2 M Microsoft Satori HF
FEIURH 5% 1) 1R B 1 5 SR i) g TR B
3.4.2 B

FEAI A, AR BERHALS R 5 DL BVE AR LR

DKNU7 2w [ AE AR I VE WWW2018 2=l ER R B AT EExT
AT 54 AR SR, R0AR B TS T AE S B e Am VR B N R 2 THT . DKIN 42 HH O 57 [ A
RN B — N OGS, R R B Y R B L SR RN R SRR

CKEU'Y 2k 7E KDD2016 KK K], HAMEEMERA RGLIERE] U, V [
WAL, KRN S ARG B S, XEERFEEA: KM TransR &
RSB ENR B, B0 N R SR I N R R DY) i I S i S B . R
F SDAE 5 B145 29 it il ik 11 SCA IR SCAR PR IR AR 7R . SR SCAE #4453 214 it AH
K EUR AL RN TR o

SHINEUSI TR B H Sl K i NS SN 48, #1538 W2 Rdb AT HERE . HoORH -4
i FRI A2 ELASE B 34 i 2 I Z1 1 FH IO R IR BE 2
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PERPIR AR EREVE N (5 B34 T IR 1 7 0 LR & S 53, S 5 ks
R 0 . AR H B O R AR T LIONHERE R IRAL AT 52 (1 7 In), (H 2 7R EE e BB A0
BN AR, 3T AR .

LibFMPBU2 —AN 2 A 2 T DR A 7E CTR 35 o B4 B 2

Wide&Deepl?®ljg — NS5 G 2R MEBR AR IHEE ALY . SRALT LibFM, AT P 2
it AR IR N R R E A RN o
3.4.3 RSB

TEREW L5, 5 B H=2. RIS LE R, BRMBEU LT IEiEiR st Re 20
S IE KT AR . FRATHEAR R 5 A g PPN SINALR, %I 6:2:22 1)
PeAs. SEIGEAT Sk, THEUEES AUC )5 BCFIAME.

3.4.4 GHR

MAREE RN 3. 1h R, Sk BN GSIE R tE, HIRE Wide&Deep
S, UEEIARATTRT LS 20 0 B o (0 AUE BoRAHBIHERE L . TR IR ZE )
2 PER 838, X W] BE/2 T 18 I TG ER AT 78 H S HER 7 T SUR IR 2

R 3.1 FEXBHWTTHAH AUC HAERE
Table 3.1 AUC and ACC in interest prediction
i AUC 1R
WEMEM LS 0.899  0.835
DKN 0.655 0.589
CKE 0.796 0.739
SHINE 0.778 0.732
LibFM 0.892 0.812

Wide&Deep 0.903  0.822
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4 BEHEERY

4.1 RGEAEWIT

W23 TR, ARG HEIERE “HES 1 JREHE”. IMDb M S,
Horh IMDb F1 3 1) B 2 s € e Ab B 1 . A e FEAE Python JEIAS X $ w347 4k
BT, 35N MongoDB #l Neodj.

A Z G¢ 8 1l MongoDB Hl Neodj f7fifi 4z . F41, MongoDB {93k R AL HT %
NoSQL ¥z, LLRIGAEG ML 7 SNAE i 2 FH P £cds . B3 80l . e 80
&, IRt IR R MR RE SR 5 ] 20 An A B9 R . T AE DA e 1 A 25 1) e Bt
JE Neodj H, WAk A SO0 A B s R B (E

K R G5 v fd H B Python 4% 5 [ Flask HE4E, Flask HESE B4 E M MHESE, DA
FATYRIEE IR, AR RGN i ) TR R 55 AR i S

fE Flask ', J&7T REST K& APl AEATSAE A, REST MM IK1E AL API
i J5 ot APT FORGEE S R0 APT FR 5 A& A 1

AR R G HT 8 Angular 7E 98755 X TUHESE . Angular /&% T TypeScript [/ U1 HE
IR, DAREHAl K] B A BT E FR . Angular NA RGHEAE T AL B T
AR RFE AT B W, 2 T4E9 . A, KRG H T Angular #EMHA4E (Angular
Material Components), 1525 T3, A RGUEEM R (Material Design) 55, 11
AR IR RASIEI A T, B WAL AR R e RS S i E G . e SRR .

4.2 BEBEEBT

WIHT AR, 4 R4 MongoDB H T fift il FH P 8 . B G 8ds . r s 5%,
1M Neodj 1E st R B R, H T AHRENE . Neodj MAGHZ B H, ik
AMENH . LLUF U8 MongoDB H #4iE 147t 77 e

ANAT MySQL 2555 & B4 =, MongoDB 1E N AEZE L A74ifi i) NoSQL Hi#s &
BEE. JI5THIME, MAFESS RIS, RESIEETFEES (—Ek
FE EXTRLT R R BEIE FE R, ERPARME SR (@ B F R T8 R A B 12
B4, T 2% SR B e A () &1 U GHR T MongoDB HR TS ) Jig 14

K RGAE MongoDB ST 4 NMES, TR BELOL, AEE B EuR.
R s AR g i e s, DRI R R A& BN, BT I 158 EPL JSON 45
Fgs R A5, AT BL JSON G5 MR FRAE A 54 -
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DT A8 P 4 2 SR A, P St RSO RS R P ID. T 75 A8 i
YR HAPE M H CRLEHLR DL VP4 D) LU R SR 25 55 A Y
HEREDIZE . LT L B

{
_id: Integer,
password: String,
rating: Array([
{
movield: Integer,
rating: Integer,
timestamp: Integer
3,
1),
recommendation: Array([Interger, ...]),
bought: Array([Interger, ...]),
wishlist: Array([Interger, ...])
+

PUR RS B G AR B AR 4G, AP MBS i B, B B & P I SO A
HLA 1D PR AbER S ) 8 -
{
_id: String,
password: String

}

CAN AR REE & B S, AP A M Rl B, MR & P K SO A7 il AR A4
FR:

_id: String
+

DAL ER- 7 SE gtk iy AP ER- 7 S LB @ = KER e R  DINE R~ 7 S HTTTINIK 4 S 57N
kg PR RINAL PP SR B A E R RIS, S8, RIARER L. &
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FEULII V> RN LA L PP o B B BT P SRS R ivEr, EGEZEAAER,
SEMATHRE . (RN B, RO P U7 I I TSR BB, P A5 20w 2 A I 1)t
OF

_id: Integer,

title: String,

cover: String,

genres: Array([String, ...]),
price: Float,

ratingSum: Integer,

ratingCount: Integer,
trailer_image url: String,
storyline: Array([String, ...]1),
directors: Array([String, ...]),
writers: Array([String, ...]),

actors: Array([String, ...]),

4.3 RGThEEULHA
RRGHF At RSP WEHP SEEAH S, HAGUHME 4.1,
4.3.1 REBEFHP
RS R AT DL T #R A -
(1) FEYRBEALI s HEE -
KREFH P UEALE R 50 S B, Wk 4.207R:
(2) A REFHR.
RS AT DR s () 7 ok BB R, WK 4307k
(3) BEHEEHEE.
REFH A LA E BT, 4.4, 1A E 0 B AR E LR A
“OESET Pk REF . (49 MRAEY
REFH T BRGSO R R B, KRGS R
432 EMEEFR
(D FEM
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HLECAERE R Gt
®
MR
KRBT P CE AR

A CIK R

R

A

«<»
i —

El

(AN

B 4.1 RGTHREFIBIE

Figure 4.1 Use case diagram for the system

ARG PP BOEM PIRE, Wil 4.5, JRRESREMH 4R

REHCEME T AR ER B RS B E SRR .

(2) &3

KARGHRMGERIAE, IFREMRYE AR (18 S RIS A [ i [ o

433 YEHP

B RS RERR T P ShRE. Besh, IEEATLUR DhfE:

(1) AR g 5

CLEF S A B AE FL S TVE A DUV N FEL R 280 SR
(2) ME

CLEF S A P B HL R TR DU S HELRE
(3) P

CLEF S BEAE FL RS TR DU PPN FELRS . RSP DO RE AL T HURE VRIS Ui, X T
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= H¥HES ] Q ==
+9+5F Hude (1999) Lords of Flatbusn Sesame sireet HFre
e B3 iy Drama Comedy Children's, Comedy
A | $3.99 $15.99 * &k $19.99 i $3.99
we 2%

Mighty Morphin Pc

Just Cause (1995
Action, Children's

Mystery, Thriller

ol 56.99

B 42 RERBAIER

Figure 4.2 Index page for anonymous user
5 O ==
== G D
fr =3

0O ED O O G D
o D oD

Nico lcon (1995) Across the Sea of |

Documentary

Heidi Fleiss: Holly

Documentary

Anne Frank Remen
Documentary Decumentary

* K K K $15.99 * K % 4

54.99 * ok ok

| 1

Bl 4.3 REFHFHER

Figure 4.3 Category page for anonymous user
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= BEEEE HE o ==
0 =m

L S [MAE5MEELS Hacksaw Ridge (2016)

We P I, 52, DAL, K59

Mt iR

AEEESEZAR, R

FRIBEEAEENA.

Bl 4.4 REFR B HERE

Figure 4.4 Movie details page for anonymous user

KEFHPAERH TS AMS, ST EEFH 2R, WE 4.6F7R.
(4) BF WL B

A peidE M S A Bk 2 A O S RS2 T
(5) AF CHMGE S H

B P R IE LM S AT Bk = AR AN I R SR L2 T .
43.4 BERAP
(D) EHEEER
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= EEEE e 0 ==
o ==
f [
do 8%
=27
BIE{RAMS

BRE

BN REEES

TEilEHRsS in

B 4.5 MR E

Figure 4.5 Sign up page

= By 2 © 4
(==
A ox SLEX4E T BA Inside Out (2015)
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