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Abstract

In this era of rapid development of mobile technology, Handheld multimedia
devices almost reach everywhere and everybody. Mp5, digital camera and other
products are more and more favoured by customers. at the same time, with the swift
development of Internet, the network music, especially the network radio, is more and
more popular. the network media abstract enormous attention of customers and
merchants. however, the termial of network music , streaming media player, mostly
can only be found in PC. Based on above background, this paper design and construct
a embedded streaming media player system, so as to support WiFi wireless and
uppick network radio, which could make use of net resouces fully and satisfy users'
huge demand. also, this system can supprt music stored in MP3 or SD card, then user
can also browse net photo album or local picture resources while listening to music.
this system uses net resources widely to replenish the limit in storage space of
embedded mobile devices.

Based on embedded WinCES.0 operational system matrix, Windows Media
Player 6.4 software and WTL Windows Template Library, this system uses S3C2440
as processor, to realize the function of Audio Streaming Media Player, and also add
local music, local photo frame and the online sharing function of net digital photo
frame Flicker. this paper analysis the hardware platform of system in detail, and
mainly discusses how this software is designed and realized. the software function of
system mainly includes the design of Nboot and embedded WinCE system, the study
and complier of player software program, the mutual interactive between system and
network radio service or net photo frame Flickr, and also relates to the transplant and
realise of log system(log4cpp) in WinCE system, and also includes the embellishment
and animation of interface. as one of the core personnel of this project, I take charge
of the following parts: the design of WinCE system in the whole system, the design
and exploration of player software, the transplant of log4cpp in WinCE system, most

encoding of interface animation and the design of the funcion of net photo frame.



Keywords: Embedded System; Streaming Media Player; Digital Photo Frame



B FE G] T cverressrsssisssissssssisssssssissssssssisssssssssssssssssssssses 1
L1 U R crerernnessnssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssans 1
1.2 ERIMIFTEIUIR coooreeeereeneenrenssenssensenssesssesssesssessssssssssssesssssssessssssssssses 1

12,1 FAE BT ILES PMPoooooooee s 1
122 BGHHAE ....oovooieoeoeee s 4
123 PRI .o 6
1.3 ZRURRII FEE S cvuverrenrensenssenssssssssessssssesssssssssssssssssssssenisssantassassssssnsssssassses 8

BTE HSREIBIETE cooeeeeeereeesessressssssssssassssssssssssisesisssasscssssssssssssssanns 10
20 HRATRIEIERZE coovrrerrerrrrsnsssssnsssssssssissssssssssssssssssssssssssssssssssssssssssssns 10
2.2 SOA BRI ereensesncnsesnscnsasnsensiicsstsinssssesssssssssssssssssssasssssnsasssssssssssss 11
2.3 MVC ZEH couerrerereseenssenssssssesssesassiussesssssssssssesssssssssssssssssssssssssssssssssssses 13
24 JHIL UL WTL [ crincnenicnsisnscsnsnsessssnsassassssasssssssasssssssssssss 13
2.5 TREEET LA TR cooreierernnrnssesnsssssssssssssssssssssssssssssssssssssssassons 14

B MEARBEREATF & KBRIERG SRR BB e 15
30 TREARIBIEIRELE T B covrrerssrerssssssssssssssssssssssssssssssssssssssssssssasssssssss 15

3.1 FEIBET BB BEIERFVE oo 15
302 RGUIAFZER oo 16
303 RGUZOIEH A 17
3.2 Bootloader 5&fill—— R BE2K KT NDOOt SE M covverrvenrerrressrrnasssrsnanenes 18
3.2.1  Bootloader AT 18
322 NDOOt [TE M covorveieierieiiesieeie e 20
33 WINCE RZETEHceeererrerserssenssensssssessssssssssssssssssssssssssssssssssssssssssssssssses 21
33.1  Windows Media PIayer 6.4 ..........coooo..everreevveereeneeeoosesseeeooesesssessoe 21
332 BSP BRIl MIEIEH o 22
333 BSP EH—SD R3HEF oo 22
334 BT ULTE T oo 22

3.3.5 T AT oottt en e 23



3.4

3.5

4.1

4.2

4.3

BLE

5.1
5.2

BNE
6.1
6.2
6.3
6.4
6.5

Log L SEI—logdepp BEME AL «oovvveeeetscticicnsnesnsiaenne 25
3.4.1  logdcpp £ WIinCE FHIFEHE ..o 25
342 logdepp 7E WInCE T oo 26

Windows Media Player 6.4 [JRIGEA JFE R courvmencesenrniscncnsnnsincnacns 27
3.5.1  Windows Media Player fAJ Il ......cooooveveieceeiieeeieceeeeee e, 27
3.52  Windows Media APT ZRFE .....ooovvvrierieieieee e 28
RSy E TS BN Y RN : 07 7 OO 32

WebService 55835 A BT T SEI covvvererennensessensenssmnsassnnsinssnsees 32
411 WebService BRI Moo 32

WEEARIE TS 2 P 5 8 Fl WebService IR FISEIR coovverrncnenenenensenenens 34
42.1  HTTP HITAEIEER oo 35
422 SOAP HUEEIT oot 35

BB EE TNV B T ceeeeeeeererensninenesissnnensensssssessessensessssssessensesssssssssensens 37
43.1  TOP100 LA BRI THL i 37
432 BRI EER FEEERHT oo, 38
TREAR B IBE T T BT covvereressssssrsssnssssssssesssssssssssssssseens 43

B U TR EAR R TR T ovvereereereressensensesssssessssssnsssssssssssssssssssssssssnsens 43

JINFTE LR BT EAR BT ovvreeenrenecnsresensenssnsessessessessssssessessesssssssssassens 45
520 BRI EZD BITBETT oot 45
522 FEHLZEBEZR oot 49
523 ABFEIRHEBIBER BB oo 50
TR IR T AR LI G BIRIETR cvvverrerserssensssnssssssssssssssssssssssens 59

FEHLUIB B ovenerensrenssensenseenssenssenssesssesssessssssssssssesssesssessssssssssssenssesssesssssssssas 59

TETRBL cooeeeersrsrsssrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssassssssssssses 59

Bl ceerensenssennsen s s st s R R s R n e 60

BT 71N teeccsssssssnsasssnscsssssssssnssssescsssssssssssssssesssssssssssssssssssssssssssnsssssesssssssssnnsssses 63

FHIE ceceeesincncnsinsincncnsissinscssssssssisssssssssssesssnssssssssasssssssssssssssssssssssssasssns 64
6.5.1  ARHIAHM oo 64

6.5.2  THZEHHII oottt ettt et 65



0.7 THE ceeoreererrerrnesnsensensensensessessassesssssssssssssessessassessessasssssssssssssnsssssssasssssassssses 68
0.8 FLAL ottt sess s s s s s s sessaess s sesees 70
FLE BEGRBE rrrrrnenenennneneeeesssssssssssssssssssssssssssssssssssenes 71
Tl BB ettt ssss s assssassssssassssesase e 71
T2 FBHEE eeveetnenenenesessssssssssssssessssssesessssssessesesesesessessssessessssesssesisnns 72
B TURR v cesersssesssssssssssssssssssssssssssssssssssssssssssssssssssassssssassssssionsassassiscinnns 73

BB e ee e s eeeeeeseeeesensssesnsnsssesenenssnssensasenenenssenens s senenanestene et esasasasenensane 76






Contents

Chapter] INtroduction .........cccccccveeiccssssnnsscssssssssscssssssssssssssssssssssssssassess 1
1.1 The Background of Study 1
1.2 The Study Status Quo of Home and Aboard ..........ccueevvevvueesnecsnencnneene 1

1.2.1 Portable Media Players PMP .........cccooviiiieiienieieeeeeeeeeesee e 1
1.2.2 Digital Photo Frame ..........ccccieviiiiiiieiiecie e 4
1.2.3 The Status Quo of Streaming Media ..........ceeevvevivevieneciiiiiiieeieeeeenn 6
1.3 The Significance of This Study.......ccoceeerervruensenssnensenssnisssenincisicsssecsaessnens 8

Chapter2 The Foundation of Related Theory.....c.c.coececicunenrcccsccnnnnees 10
2.1 Embedded Operating SyStem ........ccoveeeccurecccnnicssrressnscsssnsssssssssssssssenes 10
2.2 The Construction of SOA ........ciiiiiiiinnniisiniinsnicssnnessssnesssecssssnesssnes 11
2.3 The Construction of MV C........ccicvvriiniinnnnsnnnsnnnsnensensssecsessssccssecsses 13
24 Independent UI--WTL LiDrary ......ceeeeeeennennnnensnenssnecssenssncssseesane 13
2.5 Streaming Media Protocol and Main Format ...............cuueeeeeeuennnen. 14

Chapter3 The Design of Streaming Media Player Hardware

Platform and Operating System Supporting Part........ccccccereeeeccneeeec 15

3.1 Streaming Media Player Hardware Platform ............c..cocverueennnnneen. 15
3.1.1  The Hardware Resource Feature of Player Platform ..............ccccceeuenenn 15
3.1.2  The Construction of System Hardware ............cccceeeieeviienciieccieeieeeee 16
3.1.3  The Introduction of Core Module in System ..........ccceccervreerrrereervernennnn. 17

3.2 The Design of Bootloader--The Design of Nboot with Process Bar..18

3.2.1  The Introduction of Bootloader...........ccccoceevieiinienininieeeeeeceee 18
3.2.2  The Design 0f NDOOL.......ccciiiiiiieiieciie ettt 20
33 The design of WINCE SYSteI ......ueiciveiciseicssnicssnresssnnessnsssssessssssssssnsses 21
3.3.1 Windows Media Player 6.4 .........c.ccoovvveiiiiiiieiieiee et 21
3.3.2  The Design of BSP--Network Module..........c.ccocveviieriencinnireieieieeeen, 22
333 The Design of BSP--The Support of SD Card .........cccovvevvieviieeciiienens 22

3.3.4  The Design of Desktop Ul .......cccoecieviiiriiniriieeieeieeseeeee e 22



3.3.5  Chinese Handwriting Input Method...........ccooevevverienieniiinieeceeeeeeen, 23

3.4  The Realise of LOG Mechanism- the Transplant and Use of log4cpp25

3.4.1  The Transplant of logdcpp in WInCE ........cccccoevviiieiienieniiieeie e 25
3.4.2  The Usage of logdcpp in WINCE .......c.ooocviiiiiiiiiiiiiieceeceecee e 26
3.5 The Initialization and Control of Windows Media Player 6.4............ 27
3.5.1  The Introduction of Windows Media Player...........cccccoevvevereeenveeniiennen. 27
3.5.2  The Encoding of Windows Media API ...........cccceviirienciinciieieiieicnn 28

Chapter4 The Design of StreamingMedia Player NetCommunication

IMOAUIE. .. et cerereereeneereeneereenecseenecseesecssssessessessssssssssssssasscsnssssssssssssssssssansses Il

4.1 The Design and Realization of Software of WebService Server ......... 32
4.1.1  The Build of WebService Server.........ccocouueriririeneneeeneeeeeseeeeeee e 32

4.2  The Realization of Call WebService Process of Streaming Media

Player CUuStOMEr SEIVET ......cccueineiiceeissennssensensssessnssssecssassssessssssssesssassssssssasnne 34
4.2.1  The Working Process Of HTTP .........cccoviiiiiiniiiiiieeceeeeeee e, 35
4.2.2  The Communication of SOAP Mechanism..........cccceceevenirienneneneenenne. 35

4.3  The Design of Partial Port Business Layer........oeineenseecsenssncnsaensnne 37
4.3.1  The Download of TOP100 Radio List .......cccceeierininiiininiecreeeceee 37
4.3.2  The Download and Update of Photo Thumbnail List .........c.ccccvveerennnen. 38

ChapterS The Interface Design of Streaming Media Player Ul....... 43

5.1 The Whole Construction Design of Customer Interface............ccceue... 43

5.2 The Specific Sesign of Several Interface Effect........coeevveeevercnensnnnnne 45
5.2.1  The Design of Lyrics Synchronization............cccceeceeeeerereenienenieneneneens 45
5.2.2  Process Bar of Starting Up ........cocvveeeeiiririieeiieeieecree et 49
5.2.3  The Design of Photo Dragging in Full Screen...........ccccevvvvvivrciincinennnns 50

Chapter6 The Design of Streaming Media Player and The Effect

DeMONSEIATION «.euueeeeereeeerncrreeecsecsssessseccssesssessssesssessssessssssssssssessssssssessssssss IV

6.1 The Lauch of Starting Up......coeeevenneensnensennsnensenssnensncsssecssesssscsssecane 59
6.2 MaIN MENU auccuueiriineinieineinnecsseisssesssessssessssssssesssessssssssssssssssssssssssssassss 59




Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



