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ABSTRACT

Due to the advance of broadband communication networks including the Internet, the release of diverse media,
and the busy life cycle of modern people, it became difficult to watch TV programs strictly according to the
program schedule. Instead, demand to download and watch the programs at any time on TV is increasing. In
order to meet the demand, terrestrial DTV broadcasters developed a TV service which provides various
on-demand contents by integrating terrestrial DTV network and the Internet without enforcing viewers to
subscribe broadcasting services such as IPTV or CableTV, and standardized it as OHTV(Open Hybrid TV).

In this paper, we explain the current status of OHTV standard and worldwide hybrid TV services and their
technical standards. We also provide a strategy for the next version of OHTV standard in order to enhance the
value of OHTV.
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@ Based on [CEA-2014] CE-HTML
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Browser 4 Image : GIF, JPEG, PNG
profile ® Text Encoding : UTF-8 character set
® Font: TTA “Terrestrial Data Broadcasting” font

® System : MPEG2-TS, MP4, ASF
Format  # Video: H.264, MPEG2 Video, WMV 9
® Audio : MPEG2-AAC, WMA 9, MP3, Dolby AC-3

4 [IETF] HTTP v1.1 extention : X-OHTV-Duration, X-OHTV-Timerange
Protocol 4 [ATSC] NRT extention : CAD, Download object, etc
@ Adaptive steaming is scheduled

® [OIPF] CAD extention : content expiration
Metadata @ Content D : UCI(Universal and Ubiquitous Content Identifier) extention
# Video Bookmark metadata

4 [OIPF] Media download API extention : contentid, etc

@ [CEA-2014] AV Scripting Object extention : datatype, prerollbuffer, content id, etc
4 Metadata object

4 Device ID, Network object, IME Object is scheduled
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Broadcast Internet Protocol
Demuliplexing Processing Processing
Broadcast Broadband
Interface Interface
Legend
P

fent
Other Data (e.g. Channel List)
<> Object Carousel

- R
Broadcast E_;m\_:_j

J2 13, Al 2] 716 84

3.1.3 HbbTV EZ&
HbbTV FE vhidt 228 RFES) 2Po8 +
Ag=o] glek

1528

2! 14. HbbTV EFF= FAHE

(1) CE-HTML™

CE-HTML-> HbbTV 2| v]E4eil Bele-A] 7]&
o] thEk FFo & W3C §] F3ol 7|ulgh F3o|t}
CE-HTML-S W3C¢ XHTML, DOM 2 CSS-TV,
ECMAscript, XMLHttpRequestS A|-§-5} =3k TV
Ad Add g2 7] FEE 53 2
)i}

(2) OIPF DAE™

OIPF DAECIM+= Ald A€z} 7to] TVE o)A
Zatsle ol ZAlolAL $3)r AMEAIHE APIS
Algsh  OIPFelle] wt]e] =x@iql JPEG, GIF,
PNG 229, HE-AAC, AC3 2T] 929} AVC H]t]&
£ Aozl

(3) DVB A137%"

FA7] Aol F2tlok sk ol E=|Ao]AA ] A=)
Axr e 2Jsl, AITS} PMTE ARgshes EF<
DVB A1375 A438isiv) wsgh ukerlo g of 22|
Aol dHelelE terxd 4 ¢Je DVBE
DSM-CC A% WAe A|4d3lal, DSM-CC ~EH
oMl EE A ofsle] 54 °H~El?ﬂ o] ~EF] ojul

Eol| g7|3kEo] ddiss 58 23k

3.2 YouView

YouView= 3= BBC %2 A=} vl3} 2]
e Au)aE A e T AdE= Tv]l
‘Project Canvas’| 3-2] Hal= o|c}. 20081 712,
BBCe} ITV 22|31 BT IPTV AlAS Avdat whad
23F Z3¥ Project Canvasg -37W3FIE}. Project
Canvast FreeviewS 7|HES. 2 2|2, TV, VOD,
bk ZEl= catch up TVE 53 A8k L&A
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rl
2
,

[
k!
SN
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o
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)

Eolck o]F Channel 4¢} Five = ARdell Zolsled s
= o} EYEQ FreesatS o2& A T3
Fo2 AAkste] 20101 99 16Y, YouView 2 A&k
A shedch
2011»4 44 HF 155 UEF Youviews 59
Ll AE =TV ARIA] F55 AAERch
BBCOﬂH—t— olggt XFE Esz ZNE HE ofET
Aolds Mrr WhEo
2t AR AR EaﬂE 7%1—‘2’— %O]E%% SR
7HAaL sk
YouView+= 20121 249 2AZQl Au]x EAE

SEFAL Stk

3.2.1 YouView AMH[A
YouView2] Au]2= 7|8 o7 78] Axprp 2
s 401 ‘i‘%‘”*a H'PC— AR 2 o]t

A 2~e]] 7]'°u15]°i 3lofof ?‘ﬂ‘:}.

Playerel] AR A W F 79 A
VOD*]?“* > FEARAE AFCR s, Ay W
AFEe] o A s A f= ZeEv)daiRl~
(34 o, o S 5205 VD TS
7y Fan), 2o Az} 7§Zﬂ(micro payment)5°]| 8=

B, Ak Al ule-e e .

(1) HDE ¥35l= FreeView, FreeSat <41 &
Pay-TV(BT Vision, Talk Talk TV) A3

(2) Catch up AH]2~BBC iPlayer, ITV Player,
40D, Demand File, SeeSaw, YouTube)A|3

(3) EPG AM|(o|Ajo] 5 7947 2=l ohf ¢
°]&)

(4) PVR(ZZ A7 7)), TV "HE7
= 53} 7%

(5) T3 VOD Aulx, ok 4] Anla

I, A2l

3.2.2 YouView?| 7|8t ESHE

YouView2| A3I5t74-2 73 159} #o] 4nx} o
Z(consumer device)S TALE 7} ARdAlEe] AlF
She THRETE olFe] Alek

YouView?| &R|z} thd 7318 o}<=9] %
smeglo] RELUES /e F glow, %
tlule] 2~ 0SEA] Linux S #-8-3}3 glch O]Eﬁ‘_ d
Z Al I EAe] AmEY] ZAFUE ALS E
o Aiglal e ol ol Tl Alg] BRE £

| ! r

| : > |

! |

| ! . |

| i ! Platform Content | Broadband
! Metadata L Manul Provider 1 Application

| : Application Application | Metadata
) U J
i ! —
| Platform | Platform | Broadband
| Software Software. -~ Delivered
| Update : _— |

! |

I
|
|
|
|
|
|
|
I
|

Application

1
Platform 1
Controlled
Device-Config | |
|

! )
|

} Broadband

i Content

1 Protection

| Device
| Manufacturer

|

I

|

Core Device | |
Software 1
Update :
|

|

[

|

|

Broadcast |
e L Delivered
| | Awplication

_________

| Core Device Software

Manufacturer
Controlled
Device-Config

|
|
! ISP
I'| controlled Configuration Display
} Device-Config Store |
( | s -

2 15. YouView F417] whde] 2

F317] S1gte|rt

YouView?] ARz} whdo|A] Fofx= A
el 27 159 Ze] 4o FALARE E
Sich.

(1) &} =g 2ZEQJof(Core Device software)

i AlzAtel] o3 ARk A, FelEs Az ES
ofolud, whdollr AldP=El= ZE LA F=(native
code) S ¥t}

4

(2) FeF L£ZESo](Platform software)

EYE AgiAtel el A A, Welsle] dxe
Sefolw, dlAl thit AT ESo]e) Bl o2 y|o)
=9 4 ek FYE vl UL Agstel, s A
A A}eRF AA vk Zelx AL DVR 7|5, 2T
He Zelz AZ Y Au)x gagse] 7158 28

ghet.

(3) tlHlo]~ $HgHg(Device configuration)
%Lyé]xéxq_g_ '_11]/\] 0l AN E q]o{g} ——Eﬂi AT E

AolE ulelEstA] i M|} tiule]e] ok
g Aleld & e Aebile s Eaa)
@) Zel= A=} o Z2]A]o]d(Content provider
application)
THl= AgAtETE A, wlE, deEe A2 E
SlelE 2wzt
YouView?] Az} thi-e-

of

Felz FgReiE

s} PR Eel AR ERl=e] Arke A9
1529
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szr DVBz} Zelfel -5 4 it
2 X]<(description), MHEG-5 ‘#H& & t3}s]
B 2E A)9dsh, 1P B34 HTTP Z2 1%
A|B o2 =, HTTP #-&8 ~E=v, IP Hex
E, Az ARy 235 b2E 2P 58 2]{1gi.
ol ZejAleld Fellolol= tule]x Aol A ] ofF
Aol A3s A Aeks) S AFsh, sk
o] wE4e17} ole} Flash player, MHEG <%,
W3C Heb9A 5 o8] F7d 4 ook

3.2.2 YouView E&=

Ao tAE "emA AldAlE A
A7) AlzAFEe] Hels BAksly] 91 19954 =
el fx" TV 4] ¥3]el DTG(Digital Television
Group) & A531912m, YouView?] 7]dte] ==
=] Akt W) A (FreeView2} FreeViewHD) %
slojHE|= mlgyHIedile AYEE TV AJH|2xo
o 71ed BES Agsha 9l

YouView Z7E d=te] A4)s} DTV digt 7]
= ARAE EFSIA, dlolHe|s wiyBREwis
AdE]l= TV A8]2~5 $]3F DTG2] D-Book 7 Part
AP Hzsla glrk 93 UellAe s s
gl [PAR]~ ZE2EE 9 o)y]dlx %#F<l D-Book
Part B Ao 2 A =E=tE YouView?] 7]
< Fol 7] 23 oAl ek

YouView 35zl digh A2 ol )

(1) =HRE ek Zel ‘ivz—

YouView tH#e] Z243E-2 950 DMIPS+ CPU<}
300GB2| HDD, 512MB2| RAM=S £:4]3}= 3l=4)
o] 5174 flell it = 2l 2,623 o] A
WA} DirectFB A2~ A2 ESJo] 2lo]He|2]E &
3 Zloew WA gtk AV ZHe®= DTG
D-Book 7 Part A v1dl dF=]e] )= A= o] SD
F2] H|t]2e) tis|4E= MPEG-2, MPEG-4 Part10
(Main/High Z=23}<] 4 3.0)S AM-3le] HDF2
v]t] Lo} = MPEG-4 Part10(Main/High =23}
A4 4.0)S A3} 2r]e Fd o 2= MPEG-1
Layer2, Dolby AC-3, HE-AACS A3t}

b
mln

9 o

n:E 4

& Aplag s @,

(3) IP 2= A4+ #ZT

YouView ©H-2 [pato R Re ZH=E A4 ub
7] $1&ll MPEG-2 SPTS 3} MPEG-4 o]
o] HTTP ﬁeﬂﬂﬂ th2e ~Eg93} Z-,
Agch w3k UDP 2R EES ©]
43k F%@] L2 Lﬂ 3 FEl=xe] T2 A %

3
Q.E

olele] =2 16 YouView AH]~ Zel= FE
2 Felo] o3t AFUESY g Pryee] A
B A2 2 Az eSS BAZ Vel

FAE efERiAle S EES] viel Ul
sl HlE Al d2e A
3= ol Ee|A o] et o] ZHE] AR} W3l o}
S 7T Iy 2o g AEE UL 5 glt} Akgxle] o}
vEE PiESE wEeR A¥ HS(linear
acquisition) REol4]E WlE-S- £33 Fl=o] ol
2E(F DVR, 7 H2)7led wdsiv, 1P ohes
HE [PYS E3l Felxo] tfege Au|AE oy
gt} 5 #eAlola]= AR A3 EHl= o}
2T deks eEEhd, Py wkEaS &
Push-VOD AJH]~9] o}z e ~7A1%58 88 o
gt} %o wlr]e] glo)velelE wiewlks) [pubo g
B 55 nE wkk ZuxE AAee 715S W

e,

2|
=

4

12 35, B2 =

116, 249

3.3 HybridCast

HybridCast+= W3} E41o] 3% N-Screen 4]
ool Shgsha o) QA Pt QkgAel WE S
A% 27317 918) 2 NHK eI F el 2
A ZEe 24, 20129 3Y BE 74 ARE
5% 34 22 2el(proto type) Al~ElE Ats}
3L 9lck

% 17-2 HybridCast®] /W= 2, wheake] 24
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=/ A%t DTV-alE Yl sfoj Bzl = Au|x~ 23 3P A

G AE, 184, 12 WA Bredisrt 7}
zl dlE) . AR] )& F338le] %13}
g AR W A aE ﬂ ?'U/lw delck

53] HybridCastollA= FAV S Wswia FA1%
o2 FAl AA- ek F715} 7] vk 2
vkl 771EE AAshs ekl s AF Aus
SNS(Social network service) Z4%-E ®A=+= CGM
(Consumer Generated Media) 825 A|-33l= 4]
H|~E 54w ok

Enriched viewing
experience

" Broadcast i 3
I 1‘\ (simultaneous delivery, high-quality, reliable) Hl/Dl'l ™
€3S Receiver

Communications
(able to respond. to individual viewer's request)

Additional program-related

Broadcaster information
— |
Network cloud

CGM, SNS

Synchronized playback technology
Mobik terminal inking technology
Content rights protection technolo

logy
Viewer private information protection technology Household

Content management/delivery technology

1% 17. HybridCast {%

3.3.1 HybridCast AH|A

(1) ZZ 728 F]~Efnfo]xllo]4(customization)

Al v gl ZRase] digk FrHelEE A
2A0) B89} 7)o ol POz Alghe A
22 ofuidiet, AT AF PES Fo) B A

& e o2 AFPRE S ol Z2ad 37} 2
A w5 xeay 4o AYEES IF 5
ol AuaE APEE 4 gk

Q) x4 dB]F(social television)

SNSE W& An]2el] AgeE A =) An)
2 SNSE Eal ol ole] AAEe] T2

o gk ©|7As} 74 58 oulsh= CGM(Consumer
Generated Media)< TV°ﬂ ZAAX E4 5 Al
sz Aulzsolek

(3) ZZ 78 ZFF(program recommendations)

Z2oe) 33 Aulse ARARE Lol o
Fe AL 2A5l] ARA S A Zora)
& AT AR, AR FHE e
24 ARSI Bl Beka Aulel s Eea
W& FRa)e] 50 voDHH AR T & 9l

(4) E=ukd g 2 =(link)

Eutd whE A wkedesl TR A4S
ol ARAF HEY AR|aE AlEShe ARaE 9
u]ghe},

>

3.3.2 HybridCast A|AE & J[2t 7=

HybridCasti= A4l %538} Aol gk 371
slo] 2012+ 39 % AS HEe 258 A-le
A8 Folu}. whehr] 7| 3 M= HybridCast
o] FHF Au|~E A3k 70 7]EEel Ha
ololH T2 Fh),

713 18- HybridCast AB]~E A F3h7] 218 2=
z %Lzrowr Zzeely] el HybridCast Z0%

= ZF ARl ARES 917 A AR sl o] glek

HybridCast Al2~®-S A|d37] $l8k 74t 7|&=
< theat Ak

Multidingual ~ Speech-rate  Social TV Related program _ Program review _VOD_ Login management
subtilleséver  Conversion " server__recommendation serer server (Teleda)  Program and device inking
Server =

SN Live
comments

Communication |

Mobile link 448
e x
La™ o

signal (TS)

‘Application "Application "Application ‘Application "Application

Simulated broadcast

SControl API
N ) Application exec¥tion environment

Prototype receiver (PC-based receiver)

12| 18. HybridCast % /%

(1) W 51l vES =210 573}

otx] A= el HybridCast®] X218 A E|vjo]
Aol Al WS B3l AguEe 2]
A P o el 37k Hlolel Kol A
A %7137} D slc) Hybrideastoll M= Wl 227
@o] PCR dH|o]E}ES Zx35= PTS Hlo|E] S IPYL
Ea) A5shs b dlolelel Ausie] Erlskehe
Wl Hsla ok

Q) ZHE Fe{~EHY

gL

2 el Aelsg e zzaas dg
ARAFES) O74S TV Spael w3 A7 ) tel
A AZAVECAA =Z3p7]0l 448 JHAES AlAsH

g=lel gick
Q) Zzz8 #4
Hybridcastoll= 2 Z2 7305 k] fAL=E ARt

= 7lEe] E

K sharing )

(Presentation-time information

base
broadcast system clock)

L 2= FIEE g Al AlaE R
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slo] A AHF 2o 7P fARE 22
AL FAAG AAAR] oA 5 7] =r(feedback)
JHES HAMet] AAPE A4S 7 g =R
IS sk wle] E3kEe] ik

@) thjol= g

A17gzte] mapel whds} TVE Asste] A7l
A Hybridcast A1H]A~S 2uld whihs B e A%
kS = 9lAl S5 71%©| Hybridcastoll 35k

TV 3hdel] &= QR F=oll= TV $417] ID
oF fA} AT Qs TR 2D X
7} A3 =] glar, AlAAke] mukld e QR &

I e e O

User management server User ID, Mobile terminal ID,

Receiver ID

(2) Receiver ID, mobile terminal ID

(3) Receiver ID

Television receiver (@) v [

(display QR code) Mobile terminal

4 %35 OHTV E3o] 2143k 2|n|e] 7iut
3 slo]HB|= TV i~ ZF0 2 AFied 2o
3k 71eA Q405 ) 3} BE FEE s vids)
al

41 2y IPY Ecfd SIS s M3 A
Egd & P2P T

OHTV 2] vltje] AL vitjels A3
oL A& 07 vhREsle] AAshs e, T
tle] gl AAE cheResle] AAshs & thes
=, velE vhREste] MAshs Sl A=
sz FdlololE theRE WAE WAk glck
2t 2 Pe F7 oL A sellr] vlESY E
& aefste] ofe] 7k AE ES =she A
¥} 22| OHTV &5 WESY Eso] gt &
o] Ak AF3tolrl.

OHTV+ IPTVS} & Aggo] $lo] 72+ AlA=le]

1532

A 1PHE 7S] utel vlYe] 2= &
ol izt BAS g 4= glok ueir] A2 71EH
SAEE Z3sle] HAlY PR A= o4t

o %E8 wAse] @Agle] vIrlel AT 4 )

2.2 3)ollA4] A3k 7123 HTTP
5 53 488 ~EY 7S 2Fel 238k 9
=3

AR
ol 233 ~Ere v EY Euy] A3l ule} o
b plrjele] | ES-E rhA o w AEldk 4= olA| &}
o] AR slodF ritjel g BAIgle] B 4 Al 8l
T} 5 vEY Egjde] Wold Afelliz U BH|E
£9] s A} Egle] FolEH =2 H|E
9] s AAT F RS AYUshks etk

HTTPE ©|843t 233 ~E=]"L Apple, MS,
Adobe sellA] o]u] AAEe] AME- Tl FFAOE,
3GPP¢} OIPF 5oll4l 77 AHS(Adaptive HTTP
Streaming)**, HAS(HTTP Adaptive Streaming)”'2}
= AR 353} slgl e, o] RFE oy &5
AES E3sle] A 1ISOE E3] DASH(Dynamic
Adaptive Streaming over HTTP)?leh= WX o® 3
F3p7} Al8E L gl

OHTVel4 %= DASH %3S 235l HTTPE &
gk A-gs = S Esigiehd A AR A
wrp e mlre] AA 3 AT = 9ls o]
o} gl Al B o R AAE A o|m okAA]|
ek aml glo] viE A48 4= 9la, HTTP TR EF
i |<1e] §lo] Ak
438 4= glomg OHTVOIX HAF 1Pi-S g
Z43 = 9le &F4e] @ Flolck

A P 4 9 = e ukleEs
P2P7} §ltk P2Pi= 9] H o2 7| ApAle] tidt
EE EAEA] x|t Helwt]o] Eulx So] B
obell Tigh T EAska gloi® P pop A4 by
o gk 7S A5l =3t AT ES] ¥
EES AL AdEhs weke s x| Azt
1 1Pl ate]= ExjEs Fol= dl 923 el

A=A
(e}
= 7

Aok

et o

S
i
[4_1‘_:1‘_'
s
o
E;E

i
2
=4
N

o

42 AZEQ0] CIREE VIS8 $£AI7| =
OHTV 35Fel o3t Al7] T3+ oy 1P
1S B3 A7) AZESY fade]s rlee] £
A @tk TV 41719 A A 717} of
bt A Eoll B3l 3] 2] vl An] a2
B3 7l ke 2] PECE ek Al
[e)
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o
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oA ofi o] | vl-go] WAsk AHA}
e 715 b 9le) Al wARR: A A7t
8] ofick gheb OHTVel 74l 715s 27}
spl = AR veldth Sl Tk A
o] AEAES el SR 7)50] Bl E
stefolo} gk

YouView?] 73 $=A17] ¢lado]|= vlr]o g P
g 53 dlo]E WA A= Y o2 e uls A
3lar 9li=dl, OHT VA= sdst WS A% 5 9

]u} DTV r_ﬂ—_<_>_ o]B_ﬁ]»‘; H]—Mr: :{__75]—5;_] 2= oh;],

ATSC A/972 DSM-CC ¥Ale g $417]¢8] A=
EdeE gadel= k= H“ﬂ“ﬁl gt 258 49

skaL 9o v ®, o5 OHTV it
o] azEede]s gfade|=
25 AAFE 5 9)& Aotk
A2 vl E Eg)shs Aol Ao 1}
Ao} gkl OHTV He}$A] 2 Eol¥] APIE A

ol EFele] F417]
@ % ol claret Wy

O

g]f\fjlgi‘x} ﬁi H] Sl *l‘ﬂ OH*“EIHIO] 4 Zﬂ 2} 3l
A PRSI, el B I5E AL 1)

3L o] ‘4“""1] 5 ofEe]Aleld EHe] 7}
5% HTMLS™7} 2013L:1 FE3} 9RS dF
| el o)7L 7S TV AJR]AE whE = 9l
= TE5 e Asle ’\j‘?ﬂ A= ok
tl TVel digk Alo] 7|5~ HTMLS %E3}F 15
‘Web and TV Interest Group’¥} ‘Device APIs and
Policy Working Group’*”ell4] 23] of|A0]7] 3}
25k, A Afu|z el efEEAle]Ade] aAkate]
Hked =2 o= g SPEHA BE 7]5E AER] o]
£ Zlo|tk webs] HTMLS S 7|Hke® TV EF AH]
2 ofE2 Aol S e F Sl TEel WiE 58}
= 3t Al Felof jlr

—

<]

N

F

r‘_,

4.3 2= TS ESE 7=

OHTVE 5& FAl7] AlzdAldl £
Au|2 ol Ze]Alo]d-E 2 4 gl 6}111 23
BEEAQl 9 BeleA] whale] o ZejAlelAl e
A|gkste] ofd A|Afs} *Hix}a}t IS Al
akz J A Aulag 1A 3 5 s gl ug
Folt}l. 22}, OHTV= 7H‘:'hf3 slo]uE|= TVE}

JA ol = E3tar An]e of Ao dEe] W
H 43} A% Afn]2o]7] wiite] 7|e} FElZ= A}
°d%1’g°1 OHTVE] ZE Aollx] An]|2E Allg3}7]
e P& Fxoluk

HbbTVLY} YouViewd] 739 Au|x ofZa]7| o)A
o] AP} Alkgt Aol =akEl Ao ope}, viokat

[e)
=

mlﬂ 2

L

=

[e2

> r{r kp

ZHl= iR v S AL, A7) Al A
Eo] ofzel ol ERaThe vt sk e
3 Aol N Sek

olefat =414 s
A S T8 E1r OHT H 122 efE=lAlo A 2131
AR e ulinks- g}]/qu} 7],_3}4_, \—,HH H
A 7=l AP AlgEhe A o E]Ale]

WAshs 2kglo] "ad slolch ol& Eof, 9
2utEEAA vl F-& YiakolE Faf A2 of
Fe]AlolAdoll HEd 4 %], OHTVOIM T ks
¥} FEE]R] 92 o ZE|A A ES HAsle] HIg
-’F UE 7150l EEo® Ao 4= 9k w3k TV

=915 OHTVlA A|AJSl= 7]5HE} oS o]
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F

4.4 N-Screen LIS ZSiE
2ntE Fo] SABPHA A3 diFE =
N-Screen A{H]|2~ef digh dl-$- WIol= OHTV 3ol
A] 3Rl Eojo} & tAlolrk. sEFel = AR A
= #E v TV 3Rk wElslel ot Helg-
A1 whge] 73] WolA|l= Aol TViRS: 53
A2 Al B o520 rlE ouliA] ik
wl2ba] HybridCast®] ®rld wbd 83 7)%y) 7+
o] AHAZL WAL Q= TVSE ARARe] mabel g
AB] A A AT le] Azl
of 3}, o] wj Fag TV-Euld =H 7ke] FAl vk
H, g 5ol EFel AR FrlE o) gk
E9UE 9o 27K 5 Qe Aplz wde]
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