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Prototype of a video streaming player extension for acquiring
personal viewing history in decentralized data store model

DAISUKE SEKINE""  KINJI MATSUMURAT!
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Abstract: Utilizing personal viewing history of broadcast and Internet media content can improve quality of online services and
enhance experiences in daily life. This paper proposes a method in a decentralized data store model to acquire personal viewing
history of online streaming video services, in which the user owns and has a control of their data. In this method, by obtaining
event data from a video element of HTMLS in a video streaming player on a Web browser, user’s viewing history can be stored
separately from the content provider’s system, and this method has also the potential to support multiple viewing devices and
player implementations. A prototype of a video streaming player extension is developed. Implementation of the proposed method
and verification test are conducted on software module. We confirm that it is applicable to existing HTMLS compliant web
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browsers.

Keywords: viewing history, personal data store, decentralized model, HTML35

1. [FC®HIZ

2—PREFEOR Yy hY—EREFIHTHZ & TH—
A s BNEEND. 2O e oRiclE, —F
AD BHE OETETEOE L 2R T =TT =2 NEF
NTRY, ZNEIEHTZZETEFATEORED KD OH
T IR HGROMELG e EOEIE DB O RIS Z L A HIFE
TED. F72, NV F AT —EZ P DHIEE2—F DkF
AT TE DA 2 LR, RITEED. Lo,
BENR— Y FIT—H DT — B 2 {3 5 FEE RN
TR E 2o THUS - BHILTEBY, —VHAP L 2R
KRR L72Y, EEELZRNT 29— 2 TRHIAT2Z LI
TXHIEA S 5.

I, ORI REXEETZRDOET VLT, 2—F
D=V F VT —H OFFEHERL > ~a— /L xRS L
T, 2=V ERTRR=YFNT—Z 2EHTDET /LN

I HAE
NHK (Japan Broadcasting Corporation)

(©2021 Information Processing Society of Japan

MEFICHRFEN TS, ZDFET LTI, Personal Data
Store (PDS) LFHEN D 2—W Z L IZATAT DA FL—UIZ,
2= DR=Y FNT =S TR L CTERLL, S
JE U CHEEEO—EANLOHMAZTFAT5. ARRTIEZO
TN EIEPRET VLRI L E95. BARICBNTY,
FEEFREFT N L D=V F LT —ZER & LT[R
T IED TN D.

Forzld, R—=VFNT—=ZDHFTYH, —F DOMKIELT
LEEN RN EEZ SND TWo, Yoars oy iRz
Dy HaRTHRBET —XICEHL, FEEPRET VBT
a2—H PDS &AW CERMICHIET — % 2 EHE L O
FNEH CTE 2 A DA ED TV DH[2]. T OHHAAT
I, BICRT LTk e Ry O A SRR < HTE
T—2 WG LU PDS ICEB LT — 4 %, 2 —V DR
BUZEE S &bk x oM — e R L s w5, T —#
OFIERABNZIE, 2T Y —EAOEOM e —1
DOHEBEEBR O L ERHIT 5N 5. FEEFRET L OE
ANZEY, HEFICKH L THET — 250/ — Y L7 —



AL 2 B e
IPSJ SIG Technical Report

2 ORMAFEETD LV D, P—EXAFIHRFZRIT 5=
— P OMPURDIHEIC SRS .

ATV —ERDEOR L
(BEOEETEIEIEHREELLAAUE)

WEH—EZA |88

)

tha—FEDHERICLIREFRBROA L
(BHBITDONTEEYHI)

)

A Ut
-5 B
PDS |

FoARETTERE ay W, RAGRREY—CAOER
2) G5 vHma EET SREMRORL

)

M1 T —2FiER—Ar—2A

2T UYVBRBICBWTTUIMBREOENL, TLERA
~—hr7Fr (LR, A¥F) 72 EHBEEAO KRN X -
THRBET (AN R D720, Tl e s —
ZOWGFENRR D, ZHE THRLIIB]T, BuEzEkE
LRI AR 2 Wifi 1813 CHElE T D AR B 2 VT,
kD a T Y ORET — & & AN BAL CTES 3 5 Fik
FRELE. &b, ¥—7 AT LVEOHAZE#KTHD
o b by PRy 7 R U TIRETEERGET 5 £k 4
—RFREOFERE T CEM L, BEFESMEO T
YRR A AN OEIET — 2 25 L, =—VHHOHNE
7% PR T 2 12O DEBMEO S WFIETH D Z L &R
L7z, AFETIE, *y MEHTEGEEND 2T Y Th
%%y NEEOEANOEIET — % 2 —FEERTHRAEL,
PDS IZ#RT 2 FIEEZIRET 5.

AFTIE, T2, =2—FOHRET— ¥ 2 INES
LEBEMIFRIC OV TR S, 3 BT, EEFRMEFT LT
RAET — 2 2 T olE, BiToxy MEEE—B
2B DT — & DWW EDFENEILRD, £z, E
A D L ICHEET — 2 EE PO ERE G ZEHT 5. 4
BT, 3 O BR G2l T — 2 R
FEEARET D, 5 BO, BRELCFELFE LIERE

F—BE - BTV 2L ERIEL, TOBMERGEOM
REMITT D, BT 6 HT, SRITMAITIZERY A 2R

N, AfReE LD s,

2. BEWR

bHra—VOREOHEEEIZE SRy NEE O
W72 EDDIc, FEEN 22—V OEMET — ¥ 2 BEE
FOEHET MBS, EP— AL LTERX
LTV B[4].

F iz, 22— OREETEN Z FRET DI L L C[S][6]2 B
5. [5)iE, A~—FTLE, AvK, Av—F Ut v T T
RSN X VAT A5 BEL, 2—FOTF L ER
FATE AR T T&AH &z, [6]1%, T U
EDOIREZRY, IP O/ v 5 —4%, Bluetooth 155t
VHRMEE Y OT —F BAGDE T, FENOT L
EORBITENC B LR EHETE 22 LR LE

YL EDSATHIETIX, [411%, T — 2 2R EEB T D
PF—ERA~DIERE BN ET D, FEENERT LV

(©2021 Information Processing Society of Japan

Vol.2021-DPS-186 No.73
Vol.2021-CSEC-92 No.73
2021/3/16
AT LTHRIET — 2 # RS T 5 TH D, £, [5][6]
I, ==V RICHIET — ¥ 25T 2 FIEAREL TN D
B, arT oY OHEERHE AR T 57D OFETH D,
W, Eoar s Y ERENE VO BREET — X OEKE
HEYE LTWigu, RIUFEORBIMEE, x> E)ERTEE
2, 22— EETCOEET —XOmEGE, Coarrry
BRIZINEND T LB RETE DUET — ¥ OB % iz
SEBHLETHS.

3. FEFRHEFIICETIRET—4EETF
EDBE
31 FEFRETFIICBIT2RET—2 ERAOEH
FEFRET LTI, =2—FRAHFO =Y F AT —X
FEEL, PDSICEMT D, £z, =—VITHHF OO
tHE, PDSHICER SN A=Y F AT —2 2R+ 5HE
RBEHREEOF—ERIIHEZDH LT, XR=YVFTA XX
NIl — A2 ZE%T 5. FEPHET VORI, =—
PNRETON—=YFNT—Z 2 EH;T 5720, =T
T =& ORI LRI 5V — 2T O AE HEICH]
[RENRNZETHD. FD-0, HEESDERE -V
T — X OEEORREENEN D Z ERYFTE 5.
SEGETT 2T — % OFRFIE D Lo IEE PR
FNDEZH - Cakatt 5. EEPRETLTIE, =2—
PREBE L Fca 7 Y ofliT — 4%, =2—FOE~RED
H LS L, PDSICEMTS. £/, THETHHEMT —4
Wi, A4 MARxF—TU— R EDa TV ZEDLDIC
M3 aEHIcmz, B, FIESCAYy TRIESED2—
OEMOEMICENDHERbED D, ZOHEAE, HET
— X ORFRER T, FOYV—ERTED X ) EREIZE
TLHEREFATI20REETCHINDLTHD. HEPT
v NTHLENZ a 0T Y0P v L LRARIZLILIT D
50, TORMET — X ixa T oV EBEUAN O SR
BHCIEATE Z e BESND. FIAIE, HITEHRD
REF —F LA D a— VT = 2S5 2L T, #
TELiza T o TR ENERITEOBTTOHLA NS
VEWET O —EAREREZLND. ZD XD REEkR
Y —ERA~OEAEEZHERT 595 2T, 2—FOERKOD
HHICER DB EFF O — 2 DAL D.

32 3y FBEREV—ERORKR

IT4E, YouTube[7], Netflix[8], TVer[9], NHK 7' A[10]
Y, BRa REERDR Y NBERE X EREEL T
WA, INHOHEEFIIEEMT ) THH Xy NEE S
L—Y—% A<, PC, T LEREDF /A AMTITHRL
LTEY, TOEREFEEL L UIET NA AD OS I[TIETF
TEFRAT 47T 7 VR, 0S K/ Web 77 U ET
BET 2 Web 77U B 5. ZDXITT A R & FIER
REDMAE DENEHIFAET D720 T, EFERITY—F



AL 2 B e
IPSJ SIG Technical Report

v T DT NA AL FIERREARINL, IS CER
v NEE Y L —Y— %2 LEA LTS, 20X TS
< OFEFEFIT, H#BET 2% > MEYE OB D547,
Xy NEEO L2 RXA Y RAREORL—EZADSED =D
2, v NEIE T L —Y —IZH— v AR HE ORBET — ¥
EINET DA EHAAL TN S.

33 FEPHEFIICEITERET—2EFEFEOER
FHDBE

3.1 TR EEFRET VBT DHBET — X IEHO
R & 3.2 TRy FENEESE Y — B A OB IS
W, FEEFRET L COMRMET — 4 ERMFIEICRO DN
DERGEMG BT D,

31 & 32 TR LI LS ICHERRET L TH O RIET —
&b, FEEPDNET DT — 2 13RI B W & BEST
N D. 20D, FEEFHET LTIE, GWHET—F %
2y FENEFLE U — B R R O A L3N LT, =
—YNEHT L PDSICEMTEA LN ELRD.

F7, 3.1 THRAREEIIE, S —ERA~OHETET
— X DA TREN 2 BET D012, F v NEIEZOH O
BT 2 EHIC A, =—FOBEROBEH BN D57
REET — 2 #BfF CEH L RRDBND.

EHIZ, 32T LEEE YL, a—Foxy FEIEREEER
BEIXT A A% NEVE 7 L — Y — D FEETRRROM A
bRICE s THEA TH D, =2—PITL > TE, FREOF v b
FEFE YV —EATHIE L7227 YOS — & %2 T
X250 £< PDS ICEMTHZ LT, T — % OFEH
R EZT L= ARKRBOBEOM LB TES. L
ML, Fy NENE Y L—Y —ERN RS T — & 2 TS D5
RBaRETLE, FARBLUOEHO IR MRREL D, £
DIz, FEFET NV TOMET — & OERBFIEE, &
BOXy FEIEREY—ERXT, L0ELDF A X LE
HEREOMAEDOHICHEATE D Z ek oD,

WebT 504  mifgH—/—
S JOESIN ] \\ vl

BEILTUYDT—4

Vo0l.2021-DPS-186 No.73
Vol.2021-CSEC-92 No.73
2021/3/16

INHOEREMFEELDD L, ITOBYIZRD.

k&M
T — X %, v PEIEEE ) — A REEE O A
LI LT, 22— YR EERMICPDS ICERTE D &

FoREM 2
F v FIE 7 L — Y — DO FAERLEILBEESED -V D
BEXOEHICENLIHET — 2 RS TE52 L

BREAE3
FHOF v NPEEE I —E AT, LVELDTRA R
LEREFE (XA T AT T T Web 77 V) OMAE
DRICHATELFIETHDLZ L

4. FEPREFNICETIRET—42EET
EDRE
3.3 CHHE U ERGU AR THRET — X OERMTFIE
ERETD. ZOTFETIE, 32 THRRLEERED S b,
Web7 70 & LCHRESND Ry MEIE Y L—F— &
L CHBET — % OBMGE LOERBEIT )TV 2 — L EEA
T 5. M2 ICRET 2HG - BEET Y 2 — VO ERT.
2 1288 W TEMOFRTRIESIE, — b RFEH
DT 5 Web 77U & LTHEESNZX Y FEIE 7 L
—Y—ThHbD. KTIEIWebT7 7Y L LTEEZNDEY b
7 L —Y—0Z < BERICHT o8 L LT, MK
TR A REIC T B BASEIC b RS A KR L C
W5, video EF#E L, W3C » HTMLS {LEE[11]THRES NS
FERECH 0, BB A BV ELIR 21T 5 . £ 7=, video BT,
T —PEEEIC X DRSS U TA R bR AIT 5
HEEE AL TS, 04Xy MZBET 58D HTMLS
THEESNTWD. HAHIE UL (User Interface) (L= —
2D DT L —Y —EEEZ T DHRE A FF .
RET—SME-EFR

é E* i,.; EVa—0L

wr—4| (B) /

FL—%—
\

 — } D

[

SEBRRL—T /

AR
|®

ZEEIFHA AU

‘;\d videc:%% *
ﬁi&-n‘l' ©)

| | AR EUL

v

AN R ER
a2

@

a—H—g%E
(B4, —BEL. > —9%)

X 2 T DHG -

(©2021 Information Processing Society of Japan

aA—H—ID//SRT—F
(FEDFH)

BT Y 2 — L DOERL



AL 2 B e
IPSJ SIG Technical Report

2 OEMOFM TR NDIRET DG - EHEY
2=V THY, 3 OOMRETS) DA S I, Al L7
oy DY —EAFEFNRUST HE Y 2 — 0 &L TH)
ET5. ZHENOHEENILLTOEY TH 5.

A) ARV R RHES
video EENH 1T DA XU b ERHL, EDA X2 B
F—H B A N L= DR T D,

B) AMEHBA b L— g
PDS & BFEEHLCHEIET — % O%ZE4E1TH. 12
PDS ~DOFEFEVER OB 2 FL T 572012, FEFER
DL B LFRAEE A Ul ORI E1T 5 .

C) LA U
PDS @ URL X°, PDS OFBFEIZHE /2 —H ID /32
U— REANTHL v Z—T = — A 5245,

G- TV 2—VOIEY =7 Y ATROEY TH 5.

O© Fv NEET L —Y—DOEIREZ, X2 MRIET
HHET D Ry FEIE T L — Y —® video BFITA N
NEEARALEL 2 B GRS B . A N MESRALEE &0, BE
LizAXRERRELTEEXIZ, ZOAXR T —H
EARY MREICERSET AU TH .

@ =—Wix, v NEIET L — v — 2R 5 A
Ul Z@ECTC, 3y MY L—Y—DREEZ{TH. %
DEAEIISCT, Ry NEYE Y L— — LB A 7R
EDWFRELT S .

® video EHE X, O THER L7-BEHALEIS A X2 N DR A
WG UTARY b T —% %ML, A2 M
HRET 5.

@ A MR, @TEIBRATA Ny bF— S &
SRR N L — VBT S

® SMEBA b L— VHEEELRIL, PDS O T A N— hMEIKIC
T RATHIZODRAE N — 7 EREF LTV D D
WRT D, WAE b —7 U EREE L TR WA IR
AT UL & =2 — ¥ ﬁrb PDS ® URL B L N=z—
P ID RN RA T — REOFRFCMERT — X DA%
Z—PICERT D, TOATINEZEZ D LI A ML
— VHEEIRIL PDS OFRBGEEAT 0. BIAER Y LI HE
%, AMBA N L— VTSI LR O T 7 ' AT LE
FORE h— 7 U ERER L THL.

(©2021 Information Processing Society of Japan

Vol.2021-DPS-186 No.73
Vol.2021-CSEC-92 No.73
2021/3/16
® HHBA N L—DEETIL, @TZELET — & 2408
F—X% L LTPDS DTS T A _X— MNEBITIRFET 5.
DL ETT A R— FHEIRIZ 77tx¢étwmmﬁ%
— 7 F@TEE LD EHWD

AKRFVETIE, video BEREPH 1T 514 X2 bR E R
v NENEELE Y — © A FEER O TN T D IS
BTV 2 VICRETH. b, ZORB LA N
N7 —Z UG - HERE Y 2 — LN TREREZ1TVY, PDS IC
BRETDH. LI o T BEREMN 1 2T 2N TED.
X BT, video EFE T —FHRIEICIE U RIEZR LA T
X570, 2—FOREMOEINIZ D/ MR R T —
AERHTED., ZoZ Lk, EREM2E2REZTIL
MNTEDL. Fiz, 32 TR XD ke 72 x> MEHHE
EERBENH AT, Web 77U & LTHESNS Ry M)
WL —Y—IZEH LZHEBIE, Web 77 7 HiE PC A
~ AR EDOEFET ASA AT IR SN T DENETH D,
TDTD, RFIEITEEDOT NA 2 L RERREOMA A D

TICHEAFTRETH Y, @A AV, DL E & D BERE:
3EMWITIENTES.

5. HET—SIG - EBRED1—ILOBRELIR

51 HET—4MEB - E/TES 1 —ILORE L BERET

4 ETRRELLEFEOBERIEDTZDIZ, Web 77U D
FLIR S FECTdH D JavaScript & W HIET — % 4G - EHE
EVa—NERMELT. B - BT 2 — A0 HET —
2 EEETHPDS I, A—TF Y —AT7uY s FTh
% Solid[12] T B %& 23 # & & 4L T V> % Personal Online
Datastore (POD) % f\ 7=. POD % Web Hfli & H.0M iz 3238
ENTWBEYD, SEEELERG - EEEYa—1Een
AU HE =T 2= A EFERESERTV. &5, REFED

ERREME A REAET B 72012, Web 77U & LTHEIESH
Xy NEIE T L —Y—DH ST Y L, BHELZER
5 EBRE Y 2 — VEMBIASD Z ATERRGEH Web 77U %
PERE LTz,

Z OREEA Web 77U & HTMLS (25653 55 1 ISR T
Web 75 U L CEIfES W, Bl =T Y ORME R
DEMEHER 1IZFT. K3 ITHRFEH Web 7 7Y T OB
AU T, POD ICHIET — 2 NEXAETN AT ERT.

#£1 BE - EHETY 22— VEHBAALTE
WFEH Web 7 7V O #h1ESAE:
c= . Google Chrome [13]
Web 77 7% Firefox [14]
[T AN Big Buck Bunny [15]
ficf5 5 =0 MPEG-DASH




PN e Vol.2021-DPS-186 No.73
T AL A TS Vo0l.2021-CSEC-92 No.73
IPSJ SIG Technical Report 2021/3/16

test.csv
EH testesv X

solid-docker > solid > data > private > viewing > B test.csv
2021-02-17T10:13:43.393+09: 00, 47.09,
2021-02-17T10:13:43.472+09:00, LYM'H
2021-02-17T10:13:43.472+09:00, 47.09,
2021-02-17T10:13:43.880+09:00, 47.09,
2021-02-17T10:13:43.932+09:00, 47.097346,
2021-02-17T10:13:44.184+09:00, 47.348276,
2021-02-17T10:13:44.467+09:00, 47.632947,
2021-02-17T10:13:44.714+09:00, 47.837619,
2021-02-17T10:13:44.714+09:00, 47.837619,
2021-02-17T10:13:45.560+09:00, 47.837619,
2021-02-17T10:13:45.561+09:00, 47.881836,
2021-02-17T10:13:45.850+09:00, 48.161224,
2021-02-17T10:13:46.138+09:00, 48.449818,
2021-02-17T10:13:46.391+09:00, 48.702176,
2021-02-17T10:13:46.681+09:00, 48.992403,
2021-02-17T10:13:46.932+09:00, 49.242834,
2021-02-17T10:13:47.183+09:00, 49.494829,
2021-02-17T10:13:47.474+09:00, 49.785804,
2021-02-17T10:13:47.765+09:00, 50.07619,

X 3 Fv NIETL—Y—OP o 7LT 7Y () L PODICEZAENIHEMET —% Ok ()
LEIBELEES 2 — DA Xy MEHEREET 5 — X OB FIERLEFTIEORPLILETHD. 4%
wwo%f®4NV%@%%%2K%¢:%w%ﬁtﬁ%? X, BEEYV—CRHHET — 2 OFIAZFF T HERIC
—ZEET A7, EELIN TS video ERDA %ﬂ#éﬁ%?—&@wl&:—##@%Lﬂmﬂ%_ﬁ
m/L@%@$#an$@¢k%@ﬁ%w%@%@mb %721z, POD NESOAREET — & O R T IECRR 5% 0715
7o, oAy MPRFRAET D EICHIET — % s ORFTHMEILRD EEZLND.

L, POD ICZ# & H7-. POD I[ZE/ET 5 BT — & 0IHA S, B - FHET 2 — & Web 77U & LTHEES
ERIITT. InbiE, M3OARNRTRTE 1{TOTF ni=xv FEHEZ L —Y—D% T NVT 7V & —DDREE
A RNTF—=ENRTHBICKIGT S. A Web 7 7 VIZHLIA AT, LML, BEEDO R > MEhEAD
BEH—t20xy FNIA S L —Y—D 7 a5 nIHEE
#£2 5 - BT Y2 — /L CTRETD NEHLTWNWDH, Web 77 ¥ ETEHEL TWVD Ry
video HE D A X FlR FNENE L —Y —EMEDOE Y 2 — %, 2—FR—20D
PV AT A N NI Web 7 7V IZHETHZ EIFEHE LW, 5%, Web 7 7 W
play BB P EE A PRSA L T ENLT, FEENRUET S F  MHIERET LY — &
puse | BROBES L LE B - B D L S R EE T B,
seeking B oD 2 — 7 EEDSBAR L T- N )
<ocked BT — 7 Bl T LT £/, SEIEG LT —2 Bz 27 oV FERIT
ended BEOKRICEL, FAEMEL LS K MEJEO URL TH Y, ¥ A Vi EDa T oI EH
timeupdate B[ 0D P AR A8 A TR S iz ERBTE TR, HET — 2 2ikx e — B 2~J5H
THZLEMBET DL, POD NORBET —X L arv Ty
#3 POD ICEHET AT — & OIHEHA BHRERT ALY T — X BT 5 FEERET 208G
HH 1l H5.
AT 2020-12-10T10:15:00.000+09:00
ARV R4 play
W AENLE () 15.0 6. BHYIC
Wi~ 7 A /L URL https://sample.com/test. mpd

AfaTik, =—32 PDS & W CERMIZ =Y F 1T
— X EMH VG T HIEERRET ICBNT, Web 7
VL THREIREZRY NIE Y L—Y—OHEJET — ¥ %
BT AFEARELE. ZOFETIE, Web 77U &L

Hanzxy MNEIE T L —Y—PN 0O HTML O video 2
FEWEET HHET — 2 IS - FEEY 2 — L2 HNT
%1—%ﬁﬁ@¢émm’ﬁﬁ?—&%¥%¢5.ih
REFIEOFIEAREEEZRIET 572912, Web 7 7Y OFL

WREFETH D JavaScript & FHWTC, BT — % Bufs - EHE
EVa—NVEBRELE. BIELEZEY 2 — LRy FEHE
TL—Y =DV TINT T EBHAEGDETRFEM Web

52 HREER

FERAEDORE T, F2ITRLEETOA Ry hDFEAIC
IEUT, RELEEY 2— A hba—HFoORET—% %
POD ICHEFHTELHZ L AMR L. Zhicky, 43 T
%Lt%&wHnﬁsﬁm77¢$f£%ﬂ%f@5:&
ZMER LTz,

—J7, TOFETIFEA RS b D EIHIET — 2 R &
N5, Ry FEIET L —7 —~OHEIENZ WA,
RS 2N R < 225 &, POD NORRBET — Z B HK L=
TV EBRHLMNI R -T2, F—F B D -0, HEET

(©2021 Information Processing Society of Japan 5



AL 2 B e
IPSJ SIG Technical Report

77V EAERR U CEMERR EZIT o 7ok R,  HTMLS %k~
TUY ECRE LGEET — 2 ER-TIENFEEAETH D
TEERmMERL.

At%k, 5 BETIRARIBBRTIEOBEMIOIE), 1EAL
DY —ERNLIKEB L O Y N ORIET — & 2 HA1C
Wz DX TDedil, FEHEFEOKRICMA, HEE
T — X OFLR T RO — 72 EIZE D A TN L.

SEXH

[1] #EE—: 38 PDS SIFHMEUT : LRV E Y T —HIT K
DTS L FEE O 2R EGE L, 1FHE EE, vol. 60, no.4, pp.
251-260 (2017).

[2] Taguchi, S. Yamamura, C. Ohmata, H. Sekine, D. Kajita, K. and
Fujii, A.: Sharing Same Elements in User Viewing History Data
Securely Through Private Set Intersection Under User-centric Data
Control, Proceedings of the 2020 ACM International Conference
on Interactive Media Experiences (IMX’20), pp.138-142 (2020).

[3] Wk TE, KARFZ, BOJEN, BIRKHE, BRI, e
W FEEBRBE T CTO A REEEIC L D7 L CHER S T8 7
— DL LN, ~ VT AT 47, L, Wile T AL
T URT U LR, vol. 2020, no.1, 1H-4, pp.155-160 (2020).

[4] System Architectures for Personalization and Recommendation,
https://netflixtechblog.com/system-architectures-for-personalizatio
n-and-recommendation-e081aa94b5d8 (&1 2021-02-17) .

[5] Seo,J. Lim, H. Oh, C. Yun, C. Suh, B and Lee, J.: A System
Designed to Collect Users' TV-Watching Data Using a Smart TV,
Smartphones, and Smart Watches, Proceedings of the ACM
International Conference on Interactive Experiences for TV and
Online Video (TVX'16), pp.147-153 (2016).

[6] Kim, M. Kim, J. Han, S. and Lee, J.: A Data-driven Approach to
Explore Television Viewing in the Household Environment,
Proceedings of the 2018 ACM International Conference on
Interactive Experiences for TV and Online Video (TVX'18),
pp.89-100 (2018).

[71 YouTube, https://www.youtube.com/, (£ 2021-02-17) .

[8] Netflix, https://www.netflix.com/jp/, (& 2021-02-17) .

[9] TVer, https://tverjp/, (Z/ 2021-02-17) .

[10] NHK 7°7 A, https://plus.nhk.jp/, (&8 2021-02-17) .

[11] HTML 5.2, https://www.w3.org/TR/html52/, (M 2021-02-17) .

[12] Mansour, E. Sambra, V. A. Hawke, S. Zereba, M. Capadisli, S.
Ghanem, A. Aboulnaga, A. and Berners-Lee, T.: A Demonstration
of the Solid Platform for Social Web Applications, Proceedings of
the 25th International Conference Companion on World Wide Web
(WWW'16 Companion), pp.223-226 (2016).

[13] Google Chrome, https://www.google.com/intl/ja_jp/chrome/, (%
HH2021-02-17) .

[14] Firefox, https://www.mozilla.org/en-US/firefox/, (&R
2021-02-17) .

[15] Big Buck Bunny, https:/peach.blender.org/, (= 2021-02-17) .

(©2021 Information Processing Society of Japan

Vo0l.2021-DPS-186 No.73
Vol.2021-CSEC-92 No.73
2021/3/16



