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An Efficient Scheme of Encapsulation Method to Avoid
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ABSTRACT

Recently, XML is used to describe details of service and contents for various fields such as IPTV and
digital broadcast services because of it’s high readability and extensibility. TV-Anytime’s schema and delivery
protocol have been especially adopted as basic standards for them, and extended to include their own private
functions. However, XML describes documents using text-based method, and this causes to create big documents
rather than traditional methods. Therefore, many encoding algorithms have been proposed to reduce XML
documents like EXI, BiM, GZIP and fast-info set etc. Although these algorithms shows efficient compression
effects for XML documents, but they can’t avoid fragmentation degradation during encapsulation steep. This
paper proposes an efficient encapsulation scheme of TV-Anytime to avoid fragmentation degradation of encoding

effect using common string tables.
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- <ProgramInformation programld="crid://bbc.co.uk/1174467639">
- <BasicDescription>
- <Title>
<![CDATA[ Up ARll Night 1]>
</Title>
- <Synopsis length{"short">
<![CDATA[ Dotun Adebayo presents. Including at 1.35am 13
New Music; 4.35am Nigerian and Kenyan news. ]]>
</Synopsis >
- <Genre href: "urn:tva:metadata:cs:lntentioncs:2005:1.2">]
- <Name-

I[CDATA[ INFORM ]])]
</Name
</Genre>
<Genre href: "um:tva:metadata:cs:FormatCS:2005:2.1">]
- <Name
kicoaTA[ sTrRUCTURED ]3]
</Name >
</Genre>
<Genre href: “urn:tva:metadata:cs:ContentCS:2005:3.1.1.5"}

- shName >

<![CDATA[ Pericdical/General ]])]
T
</Genre>
</BasicDescription>
<AVAttributes>
- <AudioAttributes>
<NumOfChanneINumOfChanne\s>
</AudioAttributes>
</AVAttributes>
<MemberOf xsi:type="MemberOfType" crid="crid:/ /bbc.co.uk/__SE
</ProgramInformation>

- <ProgramInformation programld="crid:/ /bbc.co.uk/1174467649">
- «BasicDescription>
- <Title>
<![CDATA[ Morning Reperts ]l=
</Title>
- <Synopsis length="short">
<![CDATA[ A round-up of the day's news, sport and busi
</Synopsis>
<Keyword type="main">
<![CDATA[ sports ]]>
</Keyword>
<Keyword type="main">
<![CDATA[ news= ]]>
<fKeyword=
- «Genre href="urn:tva:metadata:cs:IntentionCS:2005:1.2">
- <Name>
<![CDATA[ INFORM ]]>
<fNamez>
</Genre>
- <Genre href="urn:tva:metadata:cs:FormatCS:2005:2.1">
- <Name>
<![CDATA[ STRUCTURED ]]>
</Name>
</Genre>
- <Genre href="urn:tva:metadata:cs:ContentCS$:2005:3.1.1.5">
- <Name>
<![CDATA[ Periodical/General ]]>
</Name>
<f/Genre>
- <MName:>
<![CDATA[ sporRTS ]l=>
<fName>
=/Genre>
<fBasicDescription>
<AVAttributes>
<AudioAttributes >
<MumOfChannels »2 </NumOfChannels>
<fAaudioAttributes >
</AVALttributes>
<MemberOf xsi: type="MemberOfType" crid="crid:/ /bbc.co.uk/__4
</ProgramInformation:
/ProaraminformationTables

T2 4. BBC Z2 718 A4 HH o
Fig. 4. Example of BBC Program Information
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<?xml version="1.0" encoding="UTF-8"?>
<xs: schema xmin:xs="http://www.w3c.org/2001/XMLSchema"
elementFormDefault="qualified">
<xs:element name="A">
<xs:complexType>
<xs:sequence maxOccurs="1">
<xs.element name="B" type="xs:string” minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

DocContent StartTagA StartTagB

ElementB

32 5. EXI SEvlel A oA
Fig. B. Sample EXI automata generation
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Table 1. EXI event code of sample automata

Node Event Event code
DocContent SE(A) 0
SE(B) 0
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o Beo]e] EXIficient 0.6 7] 1EHelE

(DK 1.5 o]iellx 5=h

= BBC7} 20109 8.31 ~ 9.087}#] Al
23k ProgramInformation,
ProgramlLocation A 2§

A)E XMLEA] = 1KBellA] 64KB7HA] 1770 t]A~=9]
A

* PI, PLEE 2704 4719 Ao
T4

= EXI 1.0 (EXIficient 22]*]'d &L
25 A

= GZIP (JDK GZIP OutputStream A}
)
[}

EXI od32]&2 EXlficient 0.67|8}F o|E#|o|g]
= T3, HHsle} oz 2 AEstE %18
s S HAFEE gtk Ao Ak Hlo|
£ 755 <l8kd EXIficient®] StringEncoder<}
StringDecoder 5 FAslelon] %33 722
BBC AW Av|2E $]gt wletdlo]e]E ARl

E 3. AFEA
Table 3. Experimental TVA descriptions
Size | Z1H
No Title type (byte) | ©] Lﬂl
1 201009080neExtra_pi PI |447 1
2 20100907BBCRThree_pi PI |1,737 2
3 20100908BBCRFiveX_pi PI |3,616 2
4 20100903BBCFour_pi PI [8,623 2
5 20100903BBCRFiveL_pi PI | 15,831 2
6 20100902BBCSeven_pi PI |[31,967 2
7 20100904BBCWrld_pi PI |61,718 1
8 20100831BBCWrild_pl PL |29,056 3
9 20100902BBCSeven_pl PL |17,355 3
10 |20100902BBCWrld_pl PL |29,287 4
11 |20100903BBCFour_pl PL |5,317 3
12 |20100903BBCRFiveL_pl PL [4,946 3
13 | 20100904BBCWrld_pl PL |25,706 4
14 | 2010907BBCRFour_pl PL [2427 4
15 |2010907BBCRThree_pl PL |925 3
16 |20100908BBCRFiveX_pl | PL |1,931 3
17 |201009080neXtra_pl PL |445 4
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4719 Ado|E GZIP, EXI = H2] z2lx
GST(XJO:] Pr;q_oa Eﬂo]'ﬂ ul-/\l)_i Q] %1 3} 31],
= a8 129} 2k

IO [

Container GZIP EXI GST
1 39,784 24,881 18,552
2 38,866 26,267 20,125
3 5784 5,091 4,711
4 4,455 4,079 3,828
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Fig. 12. Comparison of encoding effect
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Table 4. String hit number analysis
=) EXI GST EXI GST
No | &l | 4 |94 3B | _ o

o | = HBd=r] | A=)

5 | FE | @Een)
1 0 0(1) 106 106
1 0 7(2) 352 265
4 0 6.5(2) 395.5 236.8

8 0.13 6.9(2) 480.125 292
0.07 9.2(2) 479.9 268.5

O || Q| [N |[H W[N]~
—
(O8]

29 0 8.4(2) 485.6 262.5
62 | 002 | 100(1) | 399.6 262.1
1 88 88 (3) 1819 810
1 51 53 (3) 1223 536
10| 1 90 90(4) 1815 816
11| 1 6 93) 723 347
2| 1 18(3) 580 309
13 1 68 82(4) 1649 672
14| 1 1 3(4) 490 277
15 ] 1 1 2(3) 328 209
16 | 1 1 43) 418 244
17 | 1 0 1(4) 125 103
v.d B
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