243 ¢ ¢ HTTP Streaming 37304 User Profile 7]8t Seamless Framework A|3¥H 155

dut=E-11-16-1-15

HTTP Streaming $-73°|A4 User Profile 7|3} Seamless Framework
A HH

EAN TR [ S R T - R = B

User Profile Based Seamless Framework under HTTP Adaptive

Streaming Environment
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Abstract

Recently, with the digitalization of a broadcasting system and the development of a communication technology, the existing
trend of consuming media contents throughout the fixed-displayer and the dedicated channel is being changed. The existing user
only could consume media contents under limited time and places because of the fixed-displayer and the dedicated channel.
However, with advent of the IP-based terminals and HTTP adaptive streaming which transfer the media sequence according to the
user’s transmission condition, users become possible to enjoy the media content anytime anywhere. As the result of the alteration
of the broadcasting surrounding, users can enjoy the media content while changing his terminals according to their preferences and
circumstances. However, in case that users try to consume consecutively the content from last view-point ended in the previous
terminal under current HTTP adaptive streaming environment, a user has to remember the last view-point, and then has to apply
the view-point to the changed terminal. Thus, for solving this problem, this paper defines “User Profile” for describing the
metadata for the chained content consume environment between the terminals. Also, for proving the proposed method, this paper
try to demonstrate the proposed method throughout the realization of the system based on Smooth Streaming from Microsoft.
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12! 1. HTTP Adaptive Streaming AH|A
Fig. 1. HTTP Adaptive Streaming service
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Fig. 2. Service scenario for keeping the content consume environment
between terminals, based on User Profile
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3} (User Profile)S A <]3lar ’5H 7S /\]‘Q“X]' o]
H /\ﬂtﬂﬂJser Data Server)S
2412 W) Aol
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AER|Y(HTTP Adaptive Streaming)
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Request Message »
lg¢————————Reosponse Message:

Regquest Message———»

|¢—————Response Message

Request Message————»

[¢——Response Message

Request Messape———

|¢—————Response Message

%l 3. HTTP B4l Z{E(Request & Response)
Fig. 3. HTTP communication pattern(Request & Response)
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Traditional Streaming

= Stateful protocol

= Media is sent as a series of
small packets

= Client can PLAY, PAUSE, etc.

Default RTSP packet size = 1452 bytes
(i.e. 11 milliseconds of 1 Mbps video)

Ol 4, MEXo| AE2|9 MH|ARTP)
Fig. 4. Traditional streaming service(RTP)
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Adaptive Streaming

= Media is split up into a series of
file chunks which are downloaded
via plain HTTP

= If several bitrates are available,
client can choose between chunks
of different size

Typical chunk size = 2 seconds of video
(1e. 250 KB for 1 Mbps video) il

21 5. HTTP M8 AEZ|Q MH|A
Fig. 5. HTTP Adaptive Streaming Service
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A HTTP 2-&8 2EZ™e vlro] Al A2
I} Mu| 2 Ho] |(Service Page)oll Wt F 71| HE|Z -
2 & Ak A WHAls, AAAY EF 9A MPEG
(Moving Picture Experts Group)ol|A] ¥F3}7} |
A= DASH(Dynamic adaptive streaming over HTTP)Z A,
FejolREst Aule] Agslo] It AL AFAE B
3 2" 233k 2~8E #H o] A(Static Page) 7]¥+e] AJH]
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3 190 YEht 2}% Hhe] Muls fdES 1 67
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7] 915 2713} ARE AFste oy detolAold Al1w
E(Initialisation segment)”} EE|E] HZ g 7|4 EA)5
o} &3 oy etol Aol d AT ES) H|Ho] Al2HE
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Presentation Description) 3} o] o] EAJst= AS 1
R =

Az, 28 6o U} e AT 2o, 500Kbpsst
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2.1 DASH(Dynamic adaptive streaming over HTTP) AaPEE LE ¥ 9= AL B 4 o) w3, 27}
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Table 1. DASH service file type
+ £ s 3
DASH AMHIAS IE 571 HolE| Hig o

MPD (Media Presentation Description) :
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(2 Mol2 EEIE H 14 Zx)

Initialisation segment (O|L{&2|0[M[0[M MIHE)
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Media segment (O|C|0] MOHE)
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.
MPD
500Kbps 1024Kbps
Initialisation Initialisation
Segment | Segment |
Media Media
Segment #1 | Segment #1_|
Media Media
_Segment #2 Segment #2
Media Media
Segment #N Segment #N

12! 6. DASH Aft{e] mel 22|

Fig. 6. File management of DASH server

I 2. MPD Element & Attribute
Table 2. MPD Element & Attribute

o] mjtjo] A|ZTHES} o]yAetolAlo]d Al IHES] H
AE G 7]e R RE AFe7] $15 MPD 3Hdo] A
o A=} e RS B F Utk Hx Feo|dEE AH|
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7t F7HRE A7) 918l AWl MPDE A gith 4l
H MPDY 3}MJ(Parsing)= F3l ZEtoldEE ¢ AH
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Element(E) or Attribute(A) Description
MPD =42 Element
type MH|A ER]

mediaPresentationDuration

ZHIX Z2j0] AlZH

Programinformation

ZHIX A8t HiE(ex. MAREAL 2 FHE URL)

Period

OIE(of AIRAE AIZE Ef9lZ 712517| 2/t Element

start

o|c|o] MaMES| AJZE AjZE

segmentAlignment

O|ciof MOHES] AIZE B HE 04

SegmentinfoDefault

Template SEl| 7|2UHS AFS317| $I8t Element

Representation o|cjo] MOMES| EAS 7|&2 2IFt Element
bandwidth OITE H|EZ|0|E(bitrate)
width 712 A=
height M2 siAE
lang AR 2lof
mimetype el Efl
group & Et{(Number)
ContentProtection MOME 2ot M2 7|& Element
Segmentinfo MIME ME 7|& Element
duration MIME Duration
baseURL MAHEES 2FsP| 2/8 7|2 URL
InitialisationSegmentURL o|L|AMZl0|Mo|M MOHE Ao| Element
sourceURL olLA2lolMo|M HOHES 2F35P| 95t T4
Url 0|c[0f MOHE M9| Element
sourceURL o|cjof MOHEE 2FsP| /st F4
UrlTemplate 0|E]o] MOHE Element(Template &)
sourceURL Z7|5t HJOME H2| Element (Template &4))
id = id
startindex ZZ AIEH index
endindex ZZ FZ index
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A ATRES} Plejo] ATRES MPD) HIE vt v
olE1 2 F) APEsta, ShA HHF ulsk o] thAl ol
Pl AU 234 2715 Aag 22 . o
 slele] ARIES 899 vjefo] A2
5 g,

A fhel

9} 1024K 9] HIEHC|ER 9139 H mit]o] HIHE 2
olUXg}olAlo] A A1THEDS 3t /IR E 7<= A
A MPDE HAET) E MPDOA 71 =53] oksh=
22 A|F4(Absolute Address)E F3] HoJEE 23435}

ZEf g #H|o]A] 7]9ke] DASH AMRB|Ae= AH ol FH] 5
A= ZA47e] Mul 2 vlde) H FAE AUFaE 7

-{11

2.1.2 Index File :

2 FAAHE B4
o sk 49
Hlgit) skA|9, Sdto|AES] 8307 AAE= DASH
A 2=e] FEtolAE.
< 24317] Y3 'URL), 'bandwidth' 53 &
S FJB_E sttt} whelA, DASHo A=
3] 99, ®
£ &9 71&5= MPD #9-S 53l dlF ARE

A&3t #F 3 0] 3 Element®} AttributeS £33l 512K

mwr 2 r[r

MPD(Media Presentation Description)
Eo| @43} ofo] B3t Alle] $ro
4¢ B4, 2eldES) W% ol
rjtjo] AJEAE Aol @ A5t &
= AHol FHIE o = Al 9t
FEEE
47) Aug Fetol
2] Yely SJ= Element$t

Z7}e) Y9

Az

E 3. MPD 7|E9| O
Table 3. Example of describing MPD

ke glojgy 1o,

2.2 Smooth Streaming(Microsoft)

2.2.1 Smooth Streaming A7H

Smooth StreamingS  Microsoftoll A #|&3ta U=
HTTP #-&% 2Eg Au|=E 72231 A|=Fl9] 7id
2 DASH®} AR 25

714t} 81A|¥E DASHS} 2]

rlto] Al EAS vHo] AIIRES o]8-3)
of 7709 gt E S
ol AlFEAE B vz Fsto] A% Fok ol B
T Az AZA A £49A4 Zel= #els @

= e} ok, Q] vy

<?xml version="1.0" encoding="UTF-8"7>
<MPD

type="0OnDemand"
minBufferTime="PT3.995"
mediaPresentat ionDurat ion="PT3)49.715"

3GPP-MPD-r1.xsd"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmlns="urn:3GPP:ns:PSS:Adapt iveHTTPSt reamingMPD: 2009">
<ProgramInformation morelnformationURL="sky">
<Title>sky</Title>
<Sour ce>sky</Sour ce>
<Copyr i ght>sky</Copyright>
</Program1nformat10n>
<Period start="PT0S">
<Representation mimeType="video/3gpp" bandwidth="512000">
<Segment Info duration="PT3.99S" baseURL="http://Server/">
<InitialisationSegmentURL sourceURL="Sky-HD_512_init.3gp"/>
<Url sourceURL="Sky-HD_512_1.3gs"/>
<Url sourceURL="Sky-HD_512_2.3gs"/>
<Ur!l sourceURL="Sky-HD_512_3.3gs" />
</Segment Info>
</Representat ion>
<Representation mimeType="video/3gpp" bandwidth="1024000">
<Segment Info duration="PT3.99S" baseURL="http://Server/">
<InitialisationSegmentURL sourceURL="Sky-HD_1024_init.3gp"/>
<Url sourceURL="Sky-HD_1024_1.3gs"/>
<Ur!l sourceURL="Sky-HD_1024_2.3gs" />
<Ur!l sourceURL="Sky-HD_1024_3.3gs" />
</Segment Info>
</Representat ion>
</Period>
</MPD>

xsi:schemaLocation="urn:3GPP;NS:PSS:AdaptiveHTTPStreamingMPD:2009
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T de WS ATSARE AH7E F712Q) 2 B9
Yo A= AT HH o AlFXE —?%0}'— A e] F
7Fs o] " st webA, o] 98] Smooth Streaming
AMul e ZEPOlJES} M7 43 okE HAIAIE &
3l Aol F7HHQ 7S 84ste oy o]
(Dynamic Page)E 3l AHIAE AlFgic) T3 Fazt
o] oF&E wA|Ro EFE oo} dl= Hlo]HE A|Fd}Y]
A3l g2~ 31AQ] Manifest 39S 53l 3ol 23 s o]
Ae migo] ARAE 83 At FHRE Fefold
Eo A A

4. Smooth Streaming A{H|A Il SEeY
Table 4. Smooth Streaming service file type

7= =2
*ism Me| HE=o] e ZHE 22| ot
* ismc(manifest) ojciof AIEA F9| -°r|a

r
-I|1
J
oo
HL
>
I | Ok
_I':_|
ne

*ismv(media file) | Ci2| DIC|0] AIRAE CHATiAZ XEsH ojd

¥ 4= 9 A3 Manifest 393} 240] Smooth Stream-
lng AEZo A At e AR B FF E 54

S BAF= #5, 319 "}E]r‘ﬂ' uRel o] * isme'=
= Y3 YIHHRE A Fd= Manifeste] gAto]H,
" ismv'e O] H[tjo] Al XS FRete] gdE A%
ke v} wde) AR AL & 5 AdPl i 4004
71 FEoF she -2 DASH AlHlzo)AE, wld]o]
AB2E B33 87 93 ARE AT s o|ud
gholAlo]d MIHEE T3l 2718 HRE Fefo|AE

A2

‘ HTTP://Path/Manifest_File_Name /Manifest
T T T

Publishing Type
PointName

VirtualPath

‘ HTTP://IIS_Server/Example.lsm/Manifest
1 T O S— T—,

Publishing

VinualPath o coiname

(a) Manifest Q& MAIX| &4l

12l 7. Smooth Streaming AH|A THE Q& HAIX| 3

og
>

A&tk AT Smooth Streamingo|A] A-F8laL A=
AHIZ B1YE HFE § 494 pitjo] Al@29] B
3t5 9% 2713 ARE AlFshe AHIZ BHldo] gle A
S B 4 3tk o]Y3 o]-f= Smooth Streaming| A= T
tlo] Al EAE Baglelr] 913 2715t JEE DASHAH
A Z AFstA] &= thAl, Manifest Lol 273 FH
£ AH 7lediA AFstr] wolth

2.2.2 HAIX] 2F HE|

tholue] so] A& 7|8ko.Z XH|2~E A|F3HE Smooth
Streaming& 13 73} 7o), M} FElolAES] AT oF
EH HAIAE F3f Al A= = Manifest 3
4 wjtjo] e EgH ] e wto] A|[FAE Ao
L3

a7 72 oleldk Arlz B9S2 3H7] 913 Smooth
Streaming®l| 4] AME-E| 3 Q= HAIAE Kol F= 190
t}. 1% 7(a)= Manifest £33}7] 3t wlAx] Aoz
o714 'Path'= AW F&3817] $18F H39] F4E 9v|
3}™, 'Manifest File Name'> 3}d 32| 2 21H-8 93] A
Holl 7= o] = *ism' Q] o|F& ow|gitt vA|
ko 2 'Manifest D=+ G WA A7} Manifest LS &
Aate S AYste =0tk 1¥ 7(b)2 vitio] 5Y
of g e o] AHEAE 83517 S HAA
Aoz, o] mAA|A 'US_Server's XMl H&3}7]
Ag HAS F4AE 9|8, Example Ism'S 29
£ A3t Aol A= e rito] BdS #este 1t

HTTP://IS_Server/Example.lsm/QualityLevel(bitrate)/Fragment{time)
I T |

Presentation Content Starting
URt Quality Level Time of
Sequnce

HTTP://IIS_Server/Example.|lsm/QualityLevel(1024000)/Fragment(videc=0)
T

Sequence starting time : Oms

Bitrate : 1024kbps

b) OlElA AlEA 28 HAR HA

CO— o

Fig. 7. Request message types for each service file of Smooth Streaming
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o] o]F2 ofmgith. mlyo] Al 8 WA Ao A o]
T ZE+= ‘Presentation URPE A |1, Mujo]] FH]%]o]
M= vFE e e vt ddES HEH A

TE3L7] {5t AR U =& 'QualityLevel' 3
"Fragment' 24, Zt7}te] FE+= 'bitrate', 'time' UTE 7HA|
AL Slek o171 bitrate'= AH ol FHIH O gl Pltie] 3}
Ao ejElE AE & = e Aol time' & 233}
T vltjo] 1@z AlF A7 ghe] YERfE Qlgol i

2.2.3 Index File : Manifest

Smooth Streaming2 Feo|AENA| thekst ElE 9
njtjo] Bt Sl E3E o] e A2 mto] APAES
£7g8l7] 93 MRS A$ehs 9U 2 Manifest 32
S AoJstar At} Manifest L& tho|u}E] o) E &
&l ARI2E A F3h= Smooth Streaming A1H1A~E 93] 2

I 5. Manifest Element & Attribute
Table 5. Manifest's Element & Attribute

= w A7) 29 9 2 232 9o Ba
g % } vlejol Al 2 o AE
o 3% ]ﬁ?} A HE Manifestol] 7] 7] Y&l 49

%) 39 Flement ¥ AttributeS HoJt)

Smooth Streaming AH|Aw= 59 Ao F QU=
Element ¥ AttributeE 53t SEfO|AEANA AM=E T-E
e 9] wtjo] Alf o) tigk $4 AR B 7|E} Aux
£ 93 B/ EE Manifest 3ol 7|&3te] FEo]AdE
A Azt HEZ, S ¥ 62 ¥ 59 Element9}t
AttributeS AR 41, 10Mbps 2} 3Mbps2] E2JE]Z Smooth
Streaming S A F3}7] & AHEH 2 A Manifest 39S
HojFEh £ oA B 5 31%0], 'StreamIndex' 2] 'Qualtiy
Levels'E &3 27119 AjE]9] wt]o] gtde] Sltk= 21s
& oH, 'Chunk'E 3t Aol FHl = o] e 22
of mrjo] B}do] 115749 wlto] A @2E F3tekal ot

Element(E) or Attribute(A) Description
SmoothStreamingMedia(E) Z|A2| Element
MajorVersion(A) ool MoIE I8t A9l M &4 (Default : 2)
MinorVersion(A) HlolEl MoE I8t 519l M &4 (Default : 1)
Duration(A) Sl O|C|o] 2EIxo| & KA A|Zt
StreamIndex(E)(E) 2210 D|C|of A|EAL| &4 HH XM
Type AlZA9| Hjo[Ef &M ("video", "audio", "etc")
Chunks oc|o] AL & 5
QualityLevels {OIHET} MEHEH o QU= EEIE[Q| BfHo| & +
MaxWidth 2ch 712 sz
MaxHeight Zof MZ shAlT
urt D[Cio] ABAE RFSI= 84 71E
QualtiyLevel(E)(E)(E) Fe|g| ¢ jojof mhol| chet MR FE JlE
Index Index
Bitrate olTY 24 (Bitrate)
FourCC U= Al
MaxWidth 71 712 oAz
MaxHeight 21 M2 sz
CodecPrivateData O|cjof A|IRAE 5355 of7| 28t C|2H £7|5t HE
c(E)E)E) ojciof AlAA QHE 9Ist AlZtH[0E 7=
n Index
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E 6. Manifest 7|= OlA|
Table 6. Example of describing Manifest

/>

<?xml version="1.0" encoding="utf-16"7>
<SmoothStreamingMedia
MajorVersion="2" MinorVersion="0" Duration="2297161411">
<StreamIndex
Type="video"
Chunks="115"
QualityLevels="2"
MaxWidth="1920"
MaxHeight="1080"
Url="QualityLevels({bitrate})/Fragments(video={start time})">
<QualityLevel
Index="0"
Bitrate="10240000"
Four CC="H264"
MaxWidth="1920"
MaxHeight="1080"
CodecPrivateData="000000016742C028965403C0112F2A0000000168CE3C80"

<QualityLevel
Index="1"
Bitrate="3072000"
Four CC="H264"
MaxWidth="1280"
MaxHeight="720"
CodecPrivateData="000000016742C01F965402802D880000000168CE3C80" />

<c
n="0"
d="26454200" />
<c
n="1"
d="20020000" />
<c
n="2"
d="20020000" />

<c
n="113"
d="19969161" />
<c
n="114"
d="15092970" />
</StreamIndex>
</SmoothStreamingMedia>

et 9, 7 viho] s AF JRE

533} 5b7] 91 2718}

1% 8olA] UrERD uke} o], Fefo|dEE AHIAE o]

3= 'QualityLevel'2] Attributeol] 7]&H JHE 53 |317] fleliA i 63 Zo] 7] % Manifest LS AH o
o] Btde] HIE 0|E, ALE- |, 3%, Ht]o] Al A8t MHI2E 913 BV R E F535L, o5 7|t
AR & 5 gl o7 A9 AEA el sigste vtio] AlELE A
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Manifest Request +

l—————Nlanifest Response:
[—————ragment Reguest————————»

. l4———Fragment Response

'n\ - Fragment Request——— 5
- HTTP

Client l4————Fragment Responsze | Web Server
——Fragment Request #N—————

[—Fragment Response #N

T2 8. Smooth Streaming AMH|A SEF
Fig. 8. Service flow of Smooth Streaming

ZL% 9+ 414 Smooth Streaming AJH|AE F3) So]
E7} Zdl2E W (Rendering)sl= A2
3. HTTP Adaptive Streaming ¢/5t A< 4 mjd
NPl
HTTP #-3-% 2

E vijo] Alze] A 3 A%

S 98 EW(Format) 0.2 AA 74 g8 AHEHa e
ISO Base Media File Formato] <] o] 9l ZYIHE
(Fragment) 3¢ +25 53] ¢€#H2] GOP(Group of Pic-
tures) 2 AP E A ste] A G —’,1ZE 7]—7<h:]i6]
o3t 7= Tt HIEF 0| E(bitrate)Z <l
o] AlAAES AIRE D}-ﬁi T g F 9}% ‘%‘"ﬂ%
;1]1-3]—0_1_2'_5{1 E?___]g‘} °§ 3 pe
HEH|0]E 9] H|t]o] A 7L-4 —JJ—'&% FE S AF
ghet.

9 102 ZYIHUET ¥ GOPE AR ste +x
= Yehlls 2go g2 B F29] 'mdat’ box= YH GOP
=2 AEH NG E AAZ3, 'moof boxt 'mdat’ box
o Aol A= F4 vlolH Y AR} 2L 1Y

S AlEde 2 725} 2ol GOPE A= FAst

Fragment
[ Moof ] mdat |
[[CGOP_1 GOP | GOP_ [ GOP |
Sample

210, Z3JHE GOP ME =
Fig. 10. Storage structure of fragment for containing GOP

T2l 9. IS Smooth Streaming MH|[A
Fig. 9. 1IS Smooth Streaming service
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Fragment

Movie Fragment (moof)

Track Fragment (‘traf’)

Track

Fragment
Header F:alg ment
un

(‘tfhd’) (‘trun’)

Track

Movie Fragment Header Box
(‘mfhd)

Media
Data
(‘mdat’)

O 11, ZYOHE 12X
Fig. 11. Fragment structure
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mtjo] HiolE Hh2('mdat')
IHE (Fragment)Z A3 5t
7 ZYZHES] £A PH

£ A|F3= 'mhfd box$} 'mdat' box A= A= Z+
Y (track’, ex. Video, Audio, and etc)e] &4 2 A
(Sample)d] A X 52 A F3h= 'traf boxZ TEH
'traf ¢ S}9] WARE ST EdY] AE FIHeY 7]
AZF AR 5& 71&3F 'tthd box$} 'mdat’ boxol| A|7F
A= g wo] AE mvo] AlE29 A7L A7) Y
HRE AFst= 'trun' boxZ Wrol Atk o]d dA 9
GOPE ARRIH9IE ggato] A ste ZeIUES] F2
= 7HAAQ] AESA A teFst HIE# 0] E Q] mit]o] A]
A2E SEJET A=A 294 & & A= 7|E
HAYES AT

713 12+ ISO Base Media File Formatol|4] @13k= Tt
o] ZPIANEES B U2 Ash= 725 YeplE
agoz B Fxe vtjo] FHlx9 31| BHyS WA
3l= 'ftyp'(File Type) boxS A12to.2, A7H wjt]o] el
z9] SYAS FrABHAA gtdol] TFE | =, 42
E(trak’)l] gt vlElHo]E]E Al F3= 'moov'(Movie
Metadata) box, ¥# 2] GOPE A9 2 15313 vy
o] HolHE AAste ZHIUE, 74749 ZyaIHEY]
ALS 9% JRE AF3= 'mfra'(Movie Fragment
Random Access) box 7%= 725 7IA3 ot 29
120X @A F /e ZE v ET} 5ol 2E o]
Ak, AR MulzolME thed] ZHIUETL EA] & 5
AL} ol#fdt LY IHUEE TY o A= TR

kv

o

-
Moive Metadata Fragment Fragment | Movie
(‘moov’) Fragment

Random
o ; () " Access
£ Track  ||Moive Movie Movie nfra
= (‘trak’) Extends ||||Fragment Fragment (‘mfra’)
w ('mvex’) ||||(‘moof) (‘moof’) P
> ||| Moive - 5 ég = & § =8 € g€
b A i © © et =
'; Header '_::C;er a8 s e =28 = |s% g3 e
= ||| (mvhd’) || enar Header I s 8<(|| T 2 8E||| € g z §
T (‘tkhd’) (‘mehd) 55| 5™ é g 8% = £< ES
& 'g = ©
*Media “Track E{’% ol o RE L2 & L 8
(mdia) Extents i 1 £ 8 = rg:
(‘trex’) @ [ 2 = 8 F<
s 55 I =
s NN (- L2
g

1% 12. Cf9| FragmentE

Etel ool M&sks ME 7=

Fig. 12. The single storage structure for containing a number fragments
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mejo] Hole e 723 SYHA4S FAsHEA, fA v 259 Azl M= D] Atolol] AL Zrl= AH|$
ol HolHE A< & & U= WS Aedt & 7x= A< A8 7 ok B4 sidst] fal, HTTP &
Smooth Streaming A{H| 220l A & mltjo] Al AAE & S8 2EYY S40A 9E7] 3te] A& Felz AH
d 92 A7) 9l ARshe vitio] e 2= S8 ATl A 74 Z29d Holgt) A4 ==
A Aol A Zrl=9] fejrt golstths Ag4lol ‘RAE‘r gt whzke] FUeh AHEHE AlFat] gk HRE
o ¥ 72, ISO Base Media File Format®] @ 1HE] ¥y, B AHE # 82 YERE Element} Attribute<
3918 box] Fe|E BejFp, F3 7 T2 r)&HE
§4 Zeade F golN Yeht ule} gol, AgAe]
B 7. ZyO%E A Ef A 223 H sl AH3l= "Profile' ™} AE-A}
Table 7. Fragment box type o] F"lx AH|AHHE 7|&3= 'UserContentData' 2 -3
moof movie fragment T, ol X 99} Z& WS B3l 7|&Hh
mfhd movie fragment header
traf track fragment _ . N
tfhd track fragment header E 9. User Profile 7| &
9 Table 9. Method for describing User Profile
trun track fragment run
sdtp independent and disposable samples <? xml version="1.0" encoding="UTF-8">
sbgp sample-to-group <UserProfile>
subs sub-sample information <Profile UserID="$user ID" PinNumber="$password"/>
; o 1 rand <UserContentData
mfra movie fragment random access Title="$title"
tfra track fragment random access IndexURL="$URL"
mfro movie fragment random access offset UserRequestTimeOrUrlf”$Time or $URL"
mdat media data container UserPlayStopTime="$Time

</UserProfile>

SuserID : AR&AF AR}
&$password : AREAF WU E
o — =10 =X =) A $Title : Zel= A&
Il X =2=Ojl 0|3t Charzle| oi&El fitle : 24> A3
SH|X AH|EH M2 i SIRL : WRL
B =506 HTTP ~EgH 870)H AREA7} vty 3102 ol At S Sl Al 74 2234
HAsEA FYS RS iﬂl;}t 7S 7|Z2] HTTP dS A o2, 3ol YR uke} Zo], ARgALe] A
E 8. 74 Z=ZT2! Element & Attribute
Table 8. User Profile Element & Attribute
Element (root) Element (subset) Attribute Ay
UserProfile
Profile AREARe| M2 HHEE MISsk= Element
UserlD AREALID
PinNumber Y HS
UserContentData AiEMol JHIX AH|SAS S5t HEE ME5k= Element
Title MY =5 8 & 2HX H=F
IndexURL MM = Z2 = Ze|x0| olA TjYl QA uiy
) Y =5 BZ =l AMO| Pato| MES =Elstn QU= 0|0
UserRequestTimeOrUrl A[RAO| OF A7} ZF E= URL
UserPlayStopTime ARBAP} FHAE Z2 8t A2t 3}
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B 10. §x| 220 21 o 2259 ks o5 Aday] 99 ARE FEae
Table 10. E le of d ibing U Profil . - .
able xample of describing User Profile Profile'®] Attributes 3] O}O]"J(ID)Q]— B2 W 3 (Pin
<? xml version="1.0" encoding="UTF-8"> number)7} 71E€F ] A= AS B F oy, Fd=9] 4~
<UserProfile> ) H] ARE 71%317] $93l 'UserContentData'2] Attribute2
<Profile UserID="User" PinNumber="1234"/>
0] 23] XAHlslY Zelx 2 oA uleo] AT vl
<UserContentData |83t Avlsld Zel= A&, Jqdlx 3t HT W,
Title="Avarta" ez FF AHE FAJo] 23 Qe wHo] AJlEx
IndexURL="http://Server/example. ism/manifest" o] QA A7t gk Fel=9] 28 AI7F 3ho] f-4] TE U
EserielzqugstT;r?eOrU;(l);(';iggO(;OO" 7148 A B 2 9
serPlayStopTime=" /> -
B Loy = o3t &4 T ZulAdL E3F vrulrle
</USerPr0file> L LTOﬂ -]‘— X'ﬂ‘_}_“l' ar 1 ——-i‘JJ—EE (<) OH L.EL]_-A
A3 Zrl= AvEA S Al F8hs @AIE Smooth Stream-
Http Web Server ‘ Dash Client |

|¢——————— MPD Request Messagg—————

Hitp://Server/Monster.ism/manifest

f—————MPD Response Message—————— P | Client #1 |—b|
Monster.isme

Manifest
Parser

hanne
Cheker

Message

|¢—————Fragment Request Message——————— Generator

Http://Server/Monster.ism/

QualitylL evel(512000)/Fragment(video=0

WMessage
Sender

f——————— Fragment Response Messaga——————————— | | Client #1 |—>| rragmant

Parser
le—— Fragment Request Message #N—— | Sample
Http://Server/Monster.ism/ Dacoding
Qualityl evel(512000)/Fragment{video=158085777)
Fragment Response Message #N————p
User E&
N UserData Server X & Profile 44
UserData user.profile
Server | Usererofile Reauest—
User Profile Respon > > u>;;l:g:ul:
user.profile =
|l¢———— MPD Reauest Message———————— | Client #2 H Manitest
Hitp://Server/Monster ism/manifest Parser
——— Fragment Response Message—————————| Channaf
Cheker
Http Web
essape
Server Generator
I
|¢—————————Fragment Reguest Messag s E;s;lasegre
Hitp://Server/Monster.ism/
QualityLevel(512000)/Fragment(video=158085777)

|————Fragment Response Message———————p|

2113, T2| Aojo] oiaEl FEIA v BAS HESP| 93t MElA SEE

Fig. 13. Service flow of offering the connected content consume environment between the terminals
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H|Z> 8ol A mtjo] AlAAE AT F e Sghold FoEs 43 &F et 74
[DOF0 31 32 35 35

E Bdolo|s TEse AP ABSAT. FHY Feh [ pEne
o|dE EFololi= T 110] vEht v} o] F Y B bk s w
0140 00 36 00 22

EE 7450 9o, 24 BEY 715E Holl vehd wpe} o 002w

T 7
7]_1:]_. 0170 00 73 00 VO

E 0180 00 $E 00 20
0190 00 72 00 20

ol 7|4 ]-A o2 FIAE BB P1CO 00 OA 00 3€
< Manifests 233}7] 918 WA=,
0200 00 &5 00 72

a8 155 798 HTTP ZE5 53 3 Manifest -JJr puac 00 &t 00 20
Oé-q ‘g_%]g}—“f llajg 100 00 53 00 74
agA UrE}‘ﬂr 170 00 20 00 20

upe} o] HTTPOlA] HlolE] 845 9J8l A5 = 'Get' pato 00 32 00 22

= o S]=] - o 0230 00 &F 00 &E

| A= (Method) & 53l Manifest 39S 2 43l= AS & b240 00 20 00 20
250 00 6F 00 &E

4 Uk b260 00 30 00 30

0270 00 OD 00 OR
0ZE0 00 €5 00 61

2RO 00 70 04 &5
p2EQ 00 &F 00 22
D2C0 00 43 00 &8
0200 0D 31 00 32
02E0 00 20 00 20
[02F0 00 79 040 4C
0300 00 22 00 32
0310 00 20 04 3D
0320 00 €8 0O 3D

Packet: 3Gbytes [A]
@2 Ethemet Header
® Dst Mac Address: ¢4.7d-1
® Src Mac Address: 00,19

® Type:
22 IP Header

® Header Length: 5

» Version: 4

® Service Type: 0

& Total length: 355

& Identifier: 1630

® Offset: 16304 0330 00 0D 00 CR
® TTL: 128 o330 00 7B 04 48
& Protocol: &

350 00 22 00 37
[6360 00 20 00 20

# Check Sum: 18367
& Src IP: 16318017877
& DstIP: 163 180.177.213

0370 00 €1 OO0 79
TCP Heades "
g e bsen 00 22 00 31

% Dt Port 0 st et L ol dealits ozan a0 20 oo 20
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pasa 00 74 oo 3D
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joapo 00 30 00 22

e es e GET JHigh/ B3ED 00 79 00 4C

1230-2Dt03D-A11_ osFo 00 7B 00 &2
Mixd.ism/Manifes a

2! 15 Manifest o} @&
Fig. 15. Manifest file request
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Fragment Request Message
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Fig. 17. Media sequence request



,_.
3
(e}
ok
oby
o
1%
_\0‘_,
r—lﬂ

2] 2011 Al6¥ Als

o] ds Ao} & wAjA|g ElolEl S AEst] Hls) of%
% 8l HlolHE 233t Aot

a4 18—% 17¢] "o} Al g2 8% ]A]x]oﬂ et

33}01 EoA 218 vto] Al EAE

1% oA Wt oz FA|E l‘?—%GﬂH B4

5], 'moof boxE A|FHE ZYIHNEL TZE 714

© Hho] AlE AL FEfo|EY FAlE 1S B 4 Qlth

C0BO 45 49 53 4D 53 2F 33 2E 30 OD OA 44 61 74 €5 3A 1IISMS/3.0..Date:
00C0 20 53 75 6E 2C 20 31 38 20 4A 75 &C 20 32 30 31 Sun, 18 Jul 201
CODO 30 20 30 39 3A 31 538 3A 31 37 20 47 4D 54 OD OA 0 ©9:18:17 cMT..
00E0 43 6F 6E 74 €5 6E 74 2D 4C 65 6E 67 74 68 3A 20 _Loncant_Tansrhe
00F0 31 34 3% 39 37 30 31 OD OA OD CA 00 00 02 16 6D 1458701........ =
0100 €F 6F €6 00 00 OC 10 €D 66 68 64 00 OO0 00 0O 0O
0110 00 00 01 00 00 Q1 FE 74 72 61 €6 00 00 00 14 74
0120 66 €8 €4 0C 00 00 20 00 00 00 01 00 00 40 01 00
0130 00 01 A4 74 72 75 &E 0C 00 03 04 00 00 00 32 00
0140 00 40 02 Q0 06 1A 80 00 00 AC FF 00 OC 35 00 00
0150 CO AA 6F 00 0& 1A &0 00 00 DB 32 00 06 1A 20 0O
0160 01 54 91 00 06 1A 80 00 00 00 4B 00 06 1A 80 00
0170 00 BO AR 00 06 1A 80 00 00 43 EF 00 Of 1A 80 00
0180 0O 3D S7 CO O6 1A €0 00 0C 3D 97 00 06 1A 20 QO
010 00 04 EC 00 06 1A 80 OO0 OC 55 A7 00 06 1A 80 OO
01A0 QO 86 72 CC 06 1A 80 00 00 A9 DA 00 06 1A 80 00
0150 0C 9B 03 Q0 06 1A &0 00 00 00 81 00 06 1A 80 0C
01C0 00 €9 FA 00 06 1A 80 00 00 72 F4 00 06 1A 80 QO
01D0 00 JE EC 00 06 1A 80 00 00 £1 DY 00 O6 1A 80 00
01E0 00 0L CF 00 06 1A 80 OO0 00 94 03 00 06 1A 80 00
01F0 Q0 FC 8D 00 06 1R 80 00 00 BS 79 00 OF 1A ‘80 0O
0200 00 93 12 00 06 1A &0 00 00 02 A8 00 06 1A 80 00
0210 060 79 72 00 06 1A 80 00 00 7B SO 00 06 1A 80 00
0220 00Q €2 13 00 06 1A 80 00 00 73 D7 00 06 1A &0 00
0230 00 OA S0 00 06 1A €0 OC 00 C1 AT 00 06 1A 20 0O
0240 01 08 E2 00 06 1R S0 00 OC D9 B4 00 OF 1A 20 00
0250 00 SA EC 0C 06 1A 80 00 00 0O EI 00 Of 1A 80 0O
0260 00 71 E7 00 06 1R 80 00 00 D9 RF 00 06 1A 80 OO
0270 00 74 €F 00 06 1A 20 00 00 94 43 00 06 1A 80 00
0280 00 00 EE 00 Of 1R 80 00 00 45 B9 00 06 1A 80 0O
0290 0C 57 €7 00 06 1A 80 00 00 53 8F 00 06 1A 80 00
0220 00 50 DO CO 06 1A 80 00 00 04 65 00 06 1A 80 00
02B0 0C 4E 90 00 O& 1A 20 00 00 61 BC 00 06 1A 80 00
02C0 01 11 9 0O 06 1A 80 00 00 CE 89 00 0f 1A 80 00
02D0 00 00 ES OC 00 0C 3E 73 64 74 70 00 00 00 00 24
0ZE0 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
02F0 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
0300 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
0310 14 00 1€ EO 1F €D €4 61 74 00 00 18 C1 &5 88 B0
0320 40 0A EF FF 02 AB AC 00 20 43 F5 E6 EF 6F C
0330 0% 45 D& AB DF 78 D& 7F FF 2F 2D 7F 5E EBD Fl
0340 F9 7A D7 D7 FF FF FF 0B D7 EB 1D BF EF F9 E
0350 EBEF FF CB €2 75 5D 75 FF E1 F9 EB D7 FS EF 4
0360 FC CD 2E BC 51 9B Bl EA BA 69 D3 E0O 39 9A €8 89
0370 58 99 78 ER FB 12 7C 56 56 3F A7 DO 25 FO 39 DF|
0380 DF E7 F6é 3E 1A DF 06 A3 C8 B3 E2 00 22 44 27 B9
0390 06 11 20 C2 2F 17 FF FF €2 F5 EB EA 4E F5 7D EE|
03R0 FB D5 E7 BB EF S5E C4 FB B& 5C 38 06 09 BO 25 4B
03E0 01 CF AC 0B 03 92 21 AB 20 43 7D 41 AS 97 E9 3T
Jgl 18, AIE OjCjo] AlRA
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Fig. 19. The screen playing the content through the first terminal
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Fig. 20. The result of parsing the User Profile
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Fig. 21. The screen playing the content through changed terminal after

applying User Profile
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3GPP TS 26.234: "3rd Generation Partnership Project; Technical
Specification Group Services and System Aspects; Transparent
end-to-end Packet-switched Streaming Services(PSS); Protocols and
codecs(Release 9).

3GPP TS 26.244: "Transparent end-to-end packet switched streaming
service (PSS); 3GPP file format (3GP)".

IIS Smooth Streaming Technical Overview: "Author Alex Zambelli,
Media Technology Evangelist, Microsoft Corporation - March 2009"
MS-SMTH IIS Smooth Streaming Transport Protocol : "v20090908
1IS Smooth Streaming Transport Protocol Copyright@2009 Microsoft
Coperation, Release : Tuesday. Septempber 8, 2009"

"Draft CD as submitted to Secretary of ISO/IEC JTC 1/SC 29 : Text of
ISO/IEC 23001-6: Dynamic adaptive streaming over HTTP (DASH)",
ISO/IEC JTC1/SC29/WG11, Guangzhou, China, Oct 2010
"Information technology - Coding of audio-visual objects - Part 12 :
ISO base media file format", ISO JTC 1/SC 29/WG 11/ MPEG2008/
N9678, Antaly, Turkey, Jan, 2008.
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