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BASED ON FFMPEG VIDEO CONVERSION SYSTEM

ABSTRACT

The subject project is an enterprise application, from the applications of Internet video
distribution. In recent years, digital video industry has been rapid development, the spread of
video and video-sharing also formed an industry, gradually formed a huge cake in a market. But
followed by technical problems and video quality problems became a major obstacle to
development. Establish a set of video technology to lower the threshold, automatically
converting videos web platform has become an urgent need to spread. Against such a
background, the practical meaning of study on Video Converter Application is very important.

The project set up on teamwork theory, the use of computer supported cooperative model to
provide the service environment of the system, the ones that stood in computer had already to
work (CSCW ) in coordination had a history of more than ten years, with the network technology,
especially the development of internet, how is it to support people to work in coordination with
under the environment of network computer, improve colony's working efficiency, has already
become a new research and application. It suit colony of research it is main in this text in
coordination with, mutual CSCW of information apply scientific research of, the online scientific
research of the structure improves working efficiency in coordination with the platform.

The concept of CSCW at first of this text has been explained, to activity theory, coordinate
theory, task management device and face target activity support model, etc. Common CSCW
cooperate theory model analyses, use UML to set up their corresponding model, and has
classified it according to the characteristic of CSCW, then introduced the application of CSCW,
has carried on the detailed argumentation to the key technology of CSCW, the ones that studied
CSCW system offered theoretical foundation and basis for serving environment research in
coordination in scientific research to the Video Conversion System model finally.

Then thesis introduced the server-side architecture principle of based on FFMPEG video
conversion system, combine the current status of the application of video conversion, we using
cooperative work CSCW theory set up the video conversion system, and get a full range of
research to the system, Put forward for an integrated framework of server structure. This
structure can increase the system compatibility; substantially improve the efficiency of videos
conversion. Achieve in order to handle many user requests the task, in this paper, in-depth
exploration into how to deal with a number of server requests client approach, methods such as
single process\multi-thread, analyzed the various methods of advantages and disadvantages and
application of occasions, then give an implementation program of FFMPEG technology-based
infrastructure platform.

Abroad progress of respect carry on research, through right to work analysis and discussion

of the demand, tool of current situation in coordination in coordination both at home and abroad,
and analyses and compare to some existing in coordination with the tool, the system structure of

the tool that put forward three stories of the work pattern of adopting B/S structure and work in
ii
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coordination. Use the module on the basis of Microsoft .net, C# technical design and realize
video capture module, data processing module, exception handling module that have realized

under B/S mode. Finally, make the prospect that is summarized and working to the work of this

text further. .

Key Words: FFMPEG, Video Conversion, CSCW, B/S
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D) AEEHHE: CSCW REH A BRI, CSCW RE T MTMETES) 5 BRI E S 4
BHEERFENXRR, ER-HAVEENFEZ NS 5ENRANERTHALE, EN5R
GEFAEREXRNSEELAREREN: H—HE, RELARTWEN, BB ad
WENEZHNSEE, FMEFHOERENR, JTEREF R RIEHAL.

2) KEGFERZNR: S5IMENE T EAESAEARMBEME CHRBTTLZER—
D, NMHEFSRHIACEEERSMALETR, XRERESHHNE B HFNR
RFF. CSOF REFIMERNZ 5 EFEXZFRTR, wHIE. 55, BR. T8%5H.
PMERIES, S5FZRBASMITIRRGEES, BN AREEA G E L.

3) SUABZEEARMIBE: CSCW B—AEHRIT MBI RTIR, *HE BT
W ERRK, BRRGEH. SELEFBEDN. ZAFUMENE. BSHH. AN
BOSEEHHONE, FETEHRE, Ho%, DEEEKTENERILFRIME, £
RGN hRE A h A AT EAR . O R TARRI3Z AR .

2.2 CSCW WHMERR R

CSCW BFFLRY B AR 2 — 2 52 75 B[R] A A 18] ) DR G & R B[R] AR /K. BRI sk — 5
BT R AR R UMER S, AU SR TR AR AET R CSCW BT
ERARTR, BAMAHSRERORARR, BITHERIR, 8560 ARBRES Bt
SHETHIHEER, A FRSRTERRTRA,

X CSCW 4tk rp BRI DU R I ERERGRAT 0T, FHEFA UML BSLHASCHRY, X E A
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RN N T ol SVATD'E

F UML BB B R RB S, ERERTEENEMBRRERZENKR.
22,1 tMEER
A (Coordination Theory) [10][11][12] & MIT thifRl 5.0 Malone 3 HH)
—MEE — AR TEMES RHARERR . hiAEREXTHANSGEES, W)
TATRTRERE E X R EEEESZ B EEMIHEMNERE. BhRSENARTREBELFENE
bRy SERLE PR R EPITHNES) . E3 AT E LR Z M B . A iR 3 20T
RANERZWNFE G Z B RHERE. B UMD g3 p AR A & 2-1 Fiow.

P
Wi T
MR
i
Bl 2-1 thiEieEn
Fig 2-1 Coordination theory model
222 EIER

TEENEL (Activity Theory) [13][1418¥FT 20 A 30 F4X, BYRHZE LN
REFREMER Lev Vygotsky (1896-1934), JaRALERMIZEEXNESIEIRMLMBIE, FHH#AT

ARAHRIR [15] . FIRSX — B3N AR AN B RS, IS REE X,

EHRIERS AT . Bis. S0, Bk, E&R0. SRMT A, By A%
MNEE-HAFRERES, WAATEAE-RESK, EERWIETIT, EMHEGHNE
AR TESHE, BRERBEAFENSER. —MEITUEELNRE, 8—HWETUE
—ARENYH. REEFENATE, “BE” S5 T—NIFRAH: RUERENH
BRI SR TR, HREEATKR: EFR050 N2 AR & g shEE R
MRS L. ER-AERFLEMEN. REZEFATMERER, £ MEEMERK
ENME—ES TEE —EWH BRI R ERNERARIES, E5BBRRARE—EM
W, FHEER TR —EEBITENES), METERZES. FEEXEELZEI%
%, @SS AT T 5P E TAE.

ZA ML 25 RSB IR R I 2-2 BTR

..8-



WL T KEE AR 24 18 3

R
M
2Bl
F &R
b ~ f HiH
Mt
Kl
A ir TH
Bl 5 - H [
TA

B 2-2 #EShEIRRTY
Fig 2-2 Activity theory model
223 EFEESF

1% B2 (Task Manager) [16] [17] [18] 2% B[R] L 4 (R A B2 M0 FF A B — o
TR. F5EESNZOMSEMES. HEXBEE: HTERX—ES MIFA{E
BSOS ERAR S, F BB AT S Bk AT ER.

—AMEE, WNARRMAE, BERRAEN: TUR—/NHE, sTUERAHLKBXER
MIFEEE, FTLAURIMHR, fEARBTFES. CREAHE B EEHIRNARS.

BEAE T EIC IR EHN BE. & RES5R—EFMRA R
HERTENASRY; BERIERLTFER. PSSETETLT ZHR,

REAFRARAEESHPATERTTERERATR, BESERBHANTASEEN
MBEFL., SE5EMELSWEE. . REMHEEHE I RARR: WEERENRE
AEHRBER. BE5HEETREFTHE RV RAIRAR, 40 FEARR R F T
&o FTHMRA R ERAT AT He B 1WA

1B UML 8L MAES B B ES R I & 2-3 FR.



1E%

-1 161
k&
-0 L I
-- T4 L
AP AEL

: ﬁ)
LTI

Ay

R

X LK

g - Ly ol iL’ﬁTi
: -1 &
T LA e

FLIA
? ag ?

l

| wmen | [ ibwrbdew | [ ibsbuemnw |

o
<
pon 4

[oviea | [ g |

B 2-3 RS E BB
Fig 2-3 Task manager model

23 AEE

A S0 CSCW MIMEREAT T iR, xHEZHERL . PhR SR &2 B8 5 LAY CSCW
MEEIRERIAT T 47, ER UL B IAERNAREE], JEARYE CSOW HFIEXT S kAT
T4, RET FEMPEC MM B R R S RIT R 4L T B iR 2Eml . ARBUAKIE
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AL DY KSR A 18 3C

¥ 3E ETF FFMPEG BN R AR IR S IAE

3.1 BB
3.1.1 AP REEIELE

T FRMPEC MM H ARG RN T WM AR M BN EE, AR
S EHNS RSP, BPUE R — B NS R, RA CSCW MARAL, Semst BB
W EFRRIIRGSFE . ZRE ARG TR M SR KA F BH LU JLF

WH A FELBEMNE, MREETHER. H8. MRS EFT R EERNc T,
FA P BRI TP 5550 A A A R FO A ) R 4y SR ORI, X AR R A R 5 v T A R A A 0 SR R
5

BG O Ed RGNS 5 W B A SO, R P s ZAR A A .

VAR R R IR R : B — IR B R 75 B BRI R 3R A B i i
THRETAELORE, BEELURSENLE, M. BRAXFREREK, R TH—
MBS R, KBBRAMSEEM.

R EEEE: WIE LN EAEE, WA Z R .

3.1.2 &F FFMPEG MG RGN EZETEAR

FRBAGFHHFHEES, ET FFMPEC BMRE R R MRS LR & MR R B K
W, RGFER TAET A LT L.

AP MARKOZG, EEIEFIRIELRE. BN P #ET Web FERE B SR
BRI ERAERE, REBHEHEEEAEFNERERREEWHIRE BT E L
[19].

BT FRMPEG HIRIARE# RGN RIGHImRIALEE . P B AR —, X
AR R, AR FELBRM LEE, RENSMERMMB TR — R, HHmR
BEATELBM e FLV iR, FESREMMTHE—HNE R, B RERER
H4K o

REDREHIALE. AP ARSI, SE UERERER, RESEER
LA SRS X e BAR BT HIT, RS ANRERE, FEEEEREzE
LR P —A R

REMA PR . BT U EHANTEFRANLEE, KMERNAPEERZ

-11_



WL T KL A8 3
PR, RESHKIE BN MARHERAT WA .
3.1.3 #T FFMPEG WM SREEIR R AR S5 ROLARLER 53

HT FFMPEC HIMLSEHM ARG R — A P R BB AR R g, HE
EH U T A H K

A, MBHRRSFE, ML FENARS & 2% T FFMPEG KR R R S
BRENZL. BEHNEEDRENE NS RMALE. XARER
SERHMAAR, FHASHPRAXETR. XREXAWEELEARTFE, XFETERNI
4 E VBRSO RBOE R IR B AT ThRe, LI R/ RN ARER, XRA
LR THENUFRIFKTAET . FE3CHR) RMVB. AVIL WMV 5%, B&. 5%, A
MihFIILE T A BYE FAMPEG. 11S. M. MU RN RS T & UL BN AR
HAITAPFALSME R, REELWMSZIEE. & NZHE™ROEERENREL
BRLENE, FANSEIEENER RIPERNOAREREZE.

B. THENIN AR F B AL B F R G, SO ISR RS N IR, 1R
Bl SR I F2 B R P B M R D A IR G IR T . LR FFE AR R LA AL AU X
(BATEER: RMVB. RM. AVI. WMV, ASF. DATA. MPEG) ¥¥EERT#%iE, #w Ll
RAGMIEHBERIT b B, AT EBMALSE BRI — MRS R . e
RE P EERM FIMPEC AR OIS HRRS, MRS EHRE, MHMER T
BRIMLE, DERER, BORFMEIEENKHRHANARESEFE LE#, Hb
ZFEHREEBEMMAF

C. MEHFREERKRS WITRKAMERMIE, FT FPMPEG HIRLIREE R RS 38 0
MERERATTUERERERELELE SN AN, BEANRGE DY RIS A RHIAT
THEMBRERGERS WA EE. BB EERKIREEH. A FRMPEG, BUR/FHiciER
WEPEZENMTENR BRSSP LHE.

32 IhEEEK
3.2.1 FFMPEG BI#15nig X 1%

RA MO RIS AT, $EF PR & PSS S0 e R T EL B 0 A5 1B 1
FLV #30. R RFEHIZOIEEZ — B2 XSS RIRE AT, R E B SO R 48
Thee, T FFMPEG EAFFRA—MISMALEIE, BFRAKIIIGE, MESNEPEST
RBHERIER . BRI, FRMPEG tRH HEk, FEAI FFMPEG B2 T Linux JFRHIIFTIE
TH, EAEAM Windows FHR¥ WA Visual Studio $4LH C/CHRFRAFKA[20], &

_12_



RN N1 e o L V79

WE REEAE I MSVC+H4mi%. EAR(EM FRMPEG, B st Windows TELE
—ANEA Linux BI4miIFEREE, # FRMPEG 4R —itHIE LR, BRAR#TH—-PITER.

MSVCHFH AT I EE C brde, BTV BN RIFELRLAER —NEENRERTEHK
[21], AT FFMPEG ik %) & K 848 S REAXT Windows REEHIFARE .
322 MEEIRRS METER L AILIE

W HBEEBTNEF, FEPEBREN AN AN Bix, Wl —RIIK RS
LI RIGHIERESS, WH FEMPEG XTAAUESE . MSTRE N naE, HEE
EMLUANE, ZIMERHFAMEERRSUHRE, LIRERGRSHERNERRSE
FIMIAER, LIARGRS P BT RAMEAR, SERRSS X ASAL 2 5 R B ERIBA
FIRRS, RIETCRIEMSRAL B AR P AR M 2 SR IERME . AT SIS BB B4
ER RV, FHATIAERNT K.

UM A A FEQRET ZREREWT R TRERSPHBE=FRAMNER,. &
BReWRE,
323 BRSSIEEEMIEIR S RER

STARA A SO ) BRER R AT H XS i BH P AR B Sk R I K. A FAIE I
AR 3t S MMM 2o 7, TR P ERMEELR, IR —EFHAAE, RERRNRR
BRI AEE. A0 E R RAZRERIERTR RS AL E LB 3R 2 AR
B E P ERER, EBIRS TR RS XT E5EEAIERER . FRMPEG X AR ) b 38 ST 3R
RSP AR, EREBHMENERT, SRS ZLEPRHEELES K.

SR AL ECERES B ENLCEEAR. SRS BERNTR. BREFR.
324 REMEEEMZTELE

R RGBT EE ERMERA B EE, A RIERFETHRKARE, SRR
GRLBRATHFERANBEENEZ —. FTMEABMAFR —ELRELREEENRYE
WAL, CHMMBRELSNEERAHE, WS R. SRREEHRENEE
HATIHIE 5EH,

SUMRATEQRRESTE. HiEE, REREEE. REFELE,
3.3 INEYPHETERAXBREARSH

FEARTNE K CSCW B F, EBEEREMRBTEINITENMEER, EBEMF)IIR
BT RIAER N A K. KRR AR FEARE(22] (23] [24]:

_13_



WHL T K i X

331 AMZEEOMAR

MK EEXRTE P F— AR EEMIRT(25], FLECF RRLSTE 15 2 T M 4 i
¥ RGBSR IR A MER T ENA, SERAT MBS, BHEIESRAEA. T CSOF R4
MANZ EEOMER P RER—FF, CNAKIBHMEES) R ZH P EHIR4E . 78 CSCW
RGP, AMEOTRTRAFAROTRENEDE, HP2 —HRREIXFHZ AN RSN
FHMERSIIFRAIEREE. E2EAREAET, AR, ZHEFERMNZEON
RFRBFEOBA, BEXRGEEASFNRTENRKER %O, UMETNAER. NAE
BEAFER, FTUEABAR SOV REMXBERZ—. 55, ATXHHRTIE,
CSCW % Al P i Db A AL P B AR P 9T 3, BB, CSCW R BEEDAR—K
BXPANKZERED, B —SERER, W: ©00R8% S i BoR EESERE BT
EX—EREMAES5E, MXFHARKMSFERRTE CSCV £ A 8O BRI
N—N R, —HEAFBERRXIMERBNSRER B CHAM: 55— HaERED
TER AR RIBR . HAFERRRRIEZE R
3.32  MESEHIHLE]

ERRMIMES R REEFE—ERAR[26], FUETEHENEME. M ERHHL
HIHR UME T FE P = & R OME A A KB B R R - CSCW R P R 45 P (K DR 42 L ) 22
K% BB BEUR AL AAEVME R BT A I RALCERE, RERAREMEFTFENGELS. B
RIMYFE OSSOV A RARM—EMERTRFRMLE, ERFEILMERN, Toh#
B AN ARS8 AT . XTEHFRNE FZEARNEHEMBERUAE CSCF R
SGRISEI. FEPMEEEINLEIS, PMENBINSIRWE S CSOV A REMER, H
BE BH B H & W E ( Collaboration-transparent ) 1 H &F iH th &
(Collaboration-aware) FyFf: Lo B 77 il FI R B IR 4HE 2 AN P 888 R
SR AN R P R 45 R, B R AR R\ B0 3 SN — A R R B )
HAMERITE, REAHDFARE. ERAGERDIFTEREA/AHE B HRMEMN
SRR, XFUMENGIRZ L ER DR, XNERFESRBRRIMENHE.
333 EISHHLE

EHRRZEP, FERPMENEAZ BERE—-NE N THEFRE. SHEEEGERSE
SEER CSCW ZR 48 A Wi R B 2 () R TR ) TR 2 D A L A R AR G (27) . 7 CSCW o,
WF5T LB MHEG (Multimedia and Hypermedia Coding Expert) 32 FEIEHLE], I
ERD. FMFE. NEGERSMARER Y, EERRFDIHESZEHI. WIHR
SR ) B e 20 ARSI b A L SIR 2 SR R TR IR) 5 AL BRAMAT 0 5 e 0 PR 45
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WL LAY KRR 47 18 3C

334 CSCW NARGHAERIMEFMNARFEEMTA

CSCW R AT+ i2, RIFH) CSCW A RETT KA Bl 4N H RS TT R AR,
BRAR S R TT R AA « CSCW LA REETT R B R 7R R AL R TAE R B HE AR A
Bk b, R TERIN A4af248 0 (API, Application Programming Interface) ,
AEF CSCOW A RARB— N IhEE BRI RIAE (28] . CSCW N R IT Kt 2 e L3
BE L BEATEIEL, RS UAMERI AR HINLE], F1E CSCW KIN A R4
335 MAXZEHRAK

N RZEFRAR29] 2 H—DNEAR & KR E D& B HE L REHE— S LEHR
TR, HEMRY ROFHRENEMSNARF, EZ b R R, %
%WWOEﬁ%?%%ﬁﬁ&%%ﬁﬁF&%Eﬁ%ﬁ%ﬁ&ﬁﬁﬂ%ﬁF%m&tﬁﬁ
B, I RN A9 4 FE P %A R R HEAT 1. |
3.4 B
341 MARGHFEMHRIMNERNRBEMTE

VS S RN BN R — A S E R TR, T IRERANE R, RITE
FEEPRESFEHEM, EHEFRMIERET, RETARE. BAFE-NT KT
PAR AT 5 ) Windows RFUM) Web fRE-2%, A THEEBMAE T REMAHMSER: K
RFE-IHENFERE, FEAXHFRS S, FRIEIWRFTH N AEFE—F
Windows PREEHIMSRE ARS8, RMEETNEMZOIRS, PAEIE i b 5 7] X8 5
BHESHTRIMLEE, BE, FE—/S0L IEERE SR, REBGEXEHFME.
342 ETHREIZZMARRESHER

BB RAREH TERL, RIEXT CSCWHNEATFR, SGEME TR, HBUIRE.
WS MBIER A, RARZETHANZEED., tMEEHPE. FEHESE, 4
RN LRSS RIRS RS .
3.4.3 ZTF FFMPEG MR STis%10 R A AR 5 SR intESR R AL

KAT A UL RGELLELERM Windows BRE TR, HEATIEEESRER. BEMTHEN
R R E IR TR T Internet W% b, RATFHAERE, RERAFHEE, BIRSERS,
BATHIR AR, HEMMS ZR ERKMNA .
3.44 ETF FFMPEG B is5ik RGN R £ HLH]

KB EFRRHERREE, & “NEHDFRNARSSHE” e Ed, XA
EZNER AW, BEMPEG TRARINEREN 22t S TEEEEHEEXRR
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WL T K 2200+ 22 18 3

KRB AR MEM T, RECSHTHNMITR . BATIS, REEMRAE. TP
MR PR, MR BRI R . R OSSR RS T E R R E L

s B0 S OIS, SRR SO BRSO . RO A,
ETEECT.
3.5 AENE

AEFEWRTHET FRMPEC FEHRRAENIE Bir. FEMINEER KL
HARES.

_16_



WL M A SR 24T 1 3

£ 4 E ETRFF/IRAIEMMBATILIRE

4.1 FRBAEFIER

M55 R E AR R B SLAER P/ RS REMHAAARENEME, ERET 4
Fob CSCW RZEMIARS ARAHELR (30] [31], BAEXFHEARPBFERN CSCW R %%
FRAEBEH Bt SO HF CSCW REMEBME R TRMESR. ERENAT B, #HwTLU
1R 7 fE 38 s B AL e T RANOME T3 8 . SERUEZR N 4-1 4544

W H 2

Y RO

#
B =)
BEAER
R

B 4-1 B amik R

Fig 4-1 Architecture of the server

411 #%LEB

W4 A B AU A P R4 T B M 4B E RSy, W TCP. UDP %%, EARVAF
St EEATY R LU R R P 40 15 Tk . ARIE BRI AR R U 4 A B K

L, FSRAEIERGHI 800, WSO EE . SHSCHEIESE, W TCP
B, UDP thil, XEVFH:

BEL, BRI STH— SR, wHF, SRBEZ, TLURE BF
U ROE SR R R R AR . SRR FEN RAESZAIEIETAE. REP KR

__17_



L Tl KT R85
SeEEBESHR 2 B AL UHBIRLIE, WIS ERIES; B, RIVBIEIEH PiER
AEREIRR AR, WASUHE . I RS ERT AR, BB LA EEEAR
Ao BEEIFEXNZ 0 LAERERNEERENITER. ¥ REDZBEE RS
WAy REOMZ PR IE ERERNF LERENED,
412 HRAR

XENMRE T —HMAIEE, TRBhIR &R R B o AT O e G P
YEARSG, BRSO EARRE B 440N . MR MR 2.

42 BRBRED CSCW KB IRIER]

WM RER— NP RNERE, HNAFTHENSARNRYE, B —ANEH.
B CSCW RS2 A5 AR, BT AP EE T BARR R R TR i) CSCV &R
. AN R TR BT R EEE TR R LN SR ARERSE. T
HIT e —Fal 1T #) CSCW RE MRS MIbrHE AR R A8 .

42.1 RERBEXREIIIEE

BT CSCW RR M Z R G RLR OST 2 IRAERY ) A F &k (321 (331 [34], 4R 4% CSCW

(ERARRETAS LUEEM Y, KEWrRERNT: (H4-2)

Application Application
] 1
Media Handling Network Media Service Media Handling
1 1
Data Transport Data Transport
T Network Services T
Notify Communication Notify
T 1
Monitor Monitor
Multipoint Communication Multipoint Communication Multipoint Communication
Point-to-point Communication Point-to-point Communication

Bl 4-2  CSCW Bk S5k RY
Fig4-2 Layer Structure of CSCW

BT RLEEMEBET 0SI/RM fIB-EE, MERTHRIERE (S AREERS
Z) MioiaeEE T 0SI BENKRK=ZE (WHE. HRERE. NER): HPRERN

_,18..



WL Tk KRR A AL 3
BoR (BAEER) BERSS 0SI HENEHE. SBEARTEEA—F. i,
L AEET, EHEHE (BRERS) RRP (SER) BER—BHHEER, A
AR TT. RN, BN 051 FEXBANAERE, ALERE NAFRETERE
(Application layer).

ik, BT RXAGER, LR CSOF RAEM D BRI LUEE 0SI MAEKF
2.

422 BREMBENSS

FiRfy CSCW K1 BAMARSABAL(35](36], HMRAET:

CSCW RZFINRIEIXH A RNEMH, BARIHHREERRTUERRK~S PEE
£, FERARU TS RERMMTEE, XX CSCW REBE R R
EAEXH. WEIEP WA RETERTUAEREPHARBERERER, F/ESE
HIERIA AT SE (BA & B2 B E THEMBFED. fll, BIMRRANEASNER
] IR AR ANIHIESE, ERXIIAEMENS B LHEXH. BRE. WNELNA
ki, REETERETN. H—HEEZEMESETIENF B F AL M1 7= &5 i
ARMZhEE, B, WA MR T o LR RIRE R, EENAE FEERYEH
RIARAES R BB AR LUME R P48 AR5 R TR ¥ MK K

ZARR AT AR BT O R R AR RS, FIAIIAE CSCW REMFELER, LREBK
BROEES, FENIVEENRS, B4, XERP=RERERAEHRANE, XBEFHFNID
fit. BlIMBEME—RTRTA. AR AT ERDREHRAIRFES, BEEAENRET
RESR.

AMERIF A OST L 2IRIEENG [, BET OSI 4 BEMAM A IR B REHRA MR
&ELIR, AR AR 0SI rEZEMPRIFEZHERS. URRAPERBMENAHLREE
FIEEHE], FULSIRTEN R B I S B ShRERIR#h . AR SCHES L EX AT IEERS
AT TR

KT B FIRAEll CSOW BIZUREE, MiZMHATNGRBHBIRSH, mRNR
HifE BIEX TR RILITREY, BHUTRMRA, .

ORGHEI S, TG, EWAT

@K EMBBCE LT FSHAL, TEFERZS, BRTHAFE3INER.OERH,
XUREERIMES O A SFASH — T

Ofs BRI AT @A — IR, 5T, ARRERERENERFRE
I 25F
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WL DMl KRR A 18 3
@7 2 S MR A RIS — o, B 18 CSCW R Ge i A A el 43 DO o oG
e
423 XREH. FH. IMEZBREHRIINERE
AR UARRH LM VI T — I =R 45K CSCW RERIPMERRY[37][38], &
RAE BRI IR AL s, e 4-3 Fros

Bl 4-3 YRR =R e
Fig 4-3 three layers of the cooperation model

PO, W3, VMEZE, HPWZE. 3. hERAlTE:

A B —F5 T U1 A 53 Z TR B AR BRI
EB—3R 10T B T M FAE SRR A EL BT A R 2R

BirE——2 3 th— R Z e 1] b S 1A L2 TR) FE TR SN/ i AR o6 2R B B SR AR 6
RENES A LIES
4.3 MIEXE Rigis oK

AR5 FR AL AE -1 g 5 P BL/ 45 A5 R IR S48 75, AR A AN K A
B 1) R 45 28 R TR SR BTG Do IXEEITR, WERTLAZ X CSCW RAMEHIES, tharblEA
FZ R BAE BRI ERI LI L% o
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WL Tl RFEW 2 AR

SRGEREN R LB RS AR ML o A waH, B R RER
FAPRMTEIRE, TR SBIRMERAERA, MOFCE TR AR, SRR
MEE; BMEYT REOREIME XMW IISH, AFHEN, ABEMEENEE. W
B RATEBAEA TR B = WEE T RIEFEP IR, RTTHE SN FRMPEG FHAilsn
X R MR E TR

RSB RGN, FATIN RS 8% P SO H 73 SK AL B IR AT 72 =M 7 VA Z 18] AT
R RHBRAENTE. SHBESLBENLHELZSENTE.

4.3.1 HEIZFNLIE

B2 (Process) REA—EMILINREMTEF R TENMBIEES LN —KEBITIES),
RAGHATHESRMFEH— ML, BFRAR—4HESNEFES, EX8EA
FAEITHEX, RE—IEESEE. MHEENAR, EREFEENHIESE LHRIT,
RS EREEN~ 4, RRENET, REFREREFTHELTEMPRE,
RS TRROE, KRBT —MEFE—ENEEE EBTHERa ST,

£ (Thread) RMBHM—DL4E, £ CPURBRSIRES LM KRR
AT, DAKFENREFT, HNHARFREZNLEHRTER.

SEMEBENXRE: LBERBETHEN, KBBITEHARETHN, F—#ERE
- WEEFER—RFTRE, LEER LA RERR AR AR SRR HIEER. &
BAS5ETR—#ENHELELXZHAERMEN2ETE, BREEAGEL EAHAER
SR, AHE - ST HeATORER WEFT RS, — AT FRNR) .

80 FEREHIRZHRMERETEREFLENE (Bl —NHEEF R AT —MERENP
7). B E, REHERERFUHE AR RAIPATSS K, MEBER—IMEIA. H
TEMHBEHA ML 6], P ERRR ERTRER L AR LI EF X S E
. |

CRAWARERLIHTHHRERE . L UNIX AF, HG—NERAIE S it
Rr, RGULIUE SR —AER LA B B HTH A LR R R s bk A iR . X T
AR Huhk A a], PR AERAR B 18] Ao SR LA BERE L A6 S0 g 57 — Fh S HR 5 77 K
XAEFLRERG P AR SRS, T7ES —S8ER S T UIFIEm .

EIAKBAERSET, MHERE T —Ma USIBHT R RSB —2 iR
(multithread processes) o

—MEEREFH—ANITHET, BHEENN—ANTHESE. BRR T — MK
PAT AL, EMBHERAEZE ERR TRIERGHT LA ERINIE—FE, RRERRERIZE
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WL T K-S A 18 3T

RIS TR TS 2 —. SRR E THARIMAL R, ESRRT R R
Hob 2% (BT 2l — AR R A SRR, W36 M b 2 (o) R R

FIF £ G AR ST L 4 T RIS BT PO B . SR LR B
M, 3 AR R R (i T BE, ANSRGHY “BHEE" ).
AR, ETHETAEARRRNEFRRELS, EERA—AF, WREEERHKN
SRS, — AR A BRI S AR, B SRRTIRIE R, X
(R Y B B

55 B AR AR I DS RE B/ Lo, S B R 45 24 R R HERR B 3 M 2
R IR, MR RS, SRR SRS MR, RSl
BRLMNA B, UEABEAA AR, BaBREAAE: BL%HE A A
PR F IEAEHATRY, WA RIP RIS, SRR RSORE AR B T, B B AR F,
WERYFEATHATE, BN OXABTRAWIRGTE A F R F ORITIS,
SR A TR ERRIT F 2.

b T A PR AR R SRS S . LR BRI LA,

ST B S AR SISAT ISR A. JE N B % B 07 Tl 1S s
B, WS BREE, — AR A B X BB 5 — SR 0. S84
MR 1 A P 2 (R B AL

SR 5 MR — MR 19 05 A BRR SISE T PE RARA B OBER . BLRRR PR
bRk T SHE— S BAE, BN S AT A2 . B BT0RAT #0 5 AMBRAE R4, B0 UNIX, Windows
NT, Windows XP S FIM SRR RAAE, TEMRA-RN, TS MERAEITH TR —
bt 2 R — MR BRI

BRI BRI R AR BT R, WBE EBEITRIEMAEN. FEE
BB BA . SRR AR S RN, BRI RN,

432 B#HEARE

R, RS BRGRAE R, §5E A — MR B, B b
BB A B AR, IS ESE, BERITE R, BRI RBER. B
S B EE I 4-3 iR

MR, RA S LI, R, H— N AERAE RN 0 R ?
X EA R, RS TRRRL TR, RS MR 52 kg,

L FSHR. FERS R, REEHTREESRAN, SREEE, SIS
SeRl AREMEEHGT F£. CHEBEPRIITFIIT, RartmEn RS g,
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WHL TR AR AT

FREFERFT R, B LAH BRI M4 81

PREH K. XEBRERMMEERTN, REFEAH S Thee, WHEHE, B3
BREEE . RAXMARN “BBuER” EHRTAMERRDT:

for (—MEK)

{

Read (B FiEK) ;

Call & RALEERE SR,

)

EREEKR
KR PIER
FORMEEER

Bl 4-4 B
Fig 4-4 Single process

KRR BRI R S RAT B . BARS B NG — e, NEREL
MNEBEIER, TEE AR — DB A SRR T X B A% s ki
B, BESHENRS ST, WRE—AHEREE DM IREHRAER, XFHREES
AARIEERE. SN,

BTN BRGERE MRS ERERTHEKRIIE, WERE, WEmRHE
T—&%E. XMHAM BRI RER” SR AMBRIT:

for (—/ MRS BEEE)

{

if EREE R E K BX)

Call ERALEERLER;
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SRR R R NRS BTGB EAE FHURRIESR, SRR, T
LLER TR RZ

ER, BH—AMBAMBA, B “R%” RE. B AHTRE FS S8R RS
RIEER, RSB CPURIRX ITA N P AT SRR . SRME A T v
SYNRERA TR E R, R AT KA R S, R
R RTEIE SR .

2. RBAR. KHFTREATHERFHERINEORL S, BEBTAAE—A L
EEI RSB — MBI, SREFEA AR BH, SRR RSB SRR AT ek
i, BB RMEEA R RS, ERSARE R. BER G R 15
FRE— YRGB SRR R T2t T LA B B R 4 A 5 4% 7T LT 52
REN, FMBERRETE, FRPERTUAETR R S TS .

AR AMRS BHREE T RS TRRN “%” Ng, WERSETHER. BHE,
OB R —  RIRRHT, R T — S0 gat, SnBBEER5
ROPERF. RAXF AR B EFRRS BT R NBEERD T

BRA “ MRS SRS TN BRNE “WRERLEER O

while (B 57 ODUSER 7= 4:)

{

SRR R4 A L O AL R B8
MBI RS O
RS IR = A — 7 A e s A 5 B M 01

RE ISR “HRER” SR RS BB R E RS O;

)

MFHBILRES O

{

SIS B R MU B K
RAFRIESK
R[G5 R

TSR

)

TUEH, EARSTRANREBRADERUTRSERTRIOREE, ERFS
M SRR, ERIAEA R e S A A B R A
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B2, FHABNMRESRET R, EXNENFFEROEETREITFE, 2%
KRS H R, MARFKE, B FRHACEREERGTTHAELALE. Xkt
HR LR, WRRS S FELE —MFENERKMEFER, el EErEk
F e R B ] B SR A

XM RSB ICBUE A T X Z S IR R EN AR REKMRE .

433 ZHiH#ERZE

LR BFRTEAN N RR L HRT . SHERS BT RANFESANER, U
Kb 2R 2 A AR A RS 1B K

AP RE — £ ZHAEN, ERAERS NN RE SSLENE, REHars
EH—AF#E, XIPMHBRAERETET, ATRCEVAEIE VRS, K48, &
BEER, EEWMS ZHELEETE, RSB T WHBARFPRESR XN FREA SR,

MM E S RAERS (WA P EAERSUERIR. SRR ER) I, RE %
IRAET RS, 2 EA B BOE RN AR BT, UUBBUZARERT S &
SRR, oL, MREE:LHAA FRMPEG H 3 AR AS E A 4 SR FH T el B O AR 55 7 3 A
8 R AR BX A B . BT LR R S 2R R A RS R E R B A% —
LE R, BURIN 77 BRA

ELHEREE L, AHAHE.

E-MEEMAETLE ST

while (TRUE)

{ |

MR 5510 U B2 BT A R S i oK

if (REBEAN)

FEE H— AN TR

}

P BT BERE (8 AR AR IE ST

{

while (TRUE)

5
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ST AR
HE ISR B R
RIEAL LR

o SRR

)

)

WLAEH, REXHAHIREE, EREANRASIREEENBRATREELS
SER. AR R AE— SR SR, R MR ANERERNTR, &
BURBCRE KA, SRREIEgE, SR, CHR SRR CPU I, ALRmLeiR
AT, I ERHBFERIEEESR, U ERTRESS.

5 T 1O IR 5 58 T BELHE R 1 IR 4552 0 X BIE T 5 AR B0 BB 45 S8 00 5 A WL i ok
RACERIFRN, KT REFMA SRR, R, BEEAZ I —AiEsk
T FIREH 1, AT % P R G A TR & BB ISR, IR IR 555
%o 2 P 7 K b TR P 2% TR TR G R A AR RS T 4 KN
434 SHREFE

& P PR — S AT B, SRR B AR S S R, TR S
i —ANFRRWE 4-3 PR, ZMGRBKERGTET, A %A SR n
BiEk, HEXHLEEE, RS ESIFEIRIRAEXMERA LR,

SRR B % LRI 4 SR R 45 M T FR OSSR I T«

while (TRUE)

w

MR- ST O AT

if (RGEVIE AP

Pttt — AR
AL
FRAE AR S AL RN ik

)

SRR MR R R AR, TR P P ST A BAZEREAT S T A B RN — 24
FHEFRE, Y8R AT AL S T LUK AL BB SR A () ik 44 A4S, o IR B b
BIROAE 5 T LA S S AL TR SRR AL AT S5, T BIBER I 4E %, TELARIR B & AME
FHRERURLIESE . EUTHRT, BESTASEEATE, FISAR 5 HLme
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WL DA KRS4T8 X
HAES R P RIEEME, S MESVAERIMNBRIR (TR Internet EH).

YL Foiif Kk e 95 2% i k. 55

i AR5 2R A AR l
h 4

izt

B 4-5 2K
Fig 4-5 Thread Chart

4.4 EEFRIERE

FEET FFMPEG HIMAAE MRS, WS FHIERELEIT Web HLHI, HBEMA &
@it 1B, % B DRV RS Bk, SR ER SR, S, XRTs,
HH, REBRRAMEN TSRS, SRS ZEL M MBBUH S~ ORF S
BORRUREOR U e . EL EREIER, UERERMRAIA. XE, REE
— ARG B SR EBN . BRI MBI RAERM TN, SRR
FCADFCHRE %R A TCP/IP Pl T 460 TCP PhSGHAT @ . IXHE LU F IRl 2.
441 BI—%KEE

FR&8 5 P — oE B E 4-6 iR, BT IR P S R X KO AT L. X
RERTRI TCP MMM BB, MRS NG RIS D,

HR, FAREBENE—ANIFRETE, RNURSRARE—AHE &R, EkH
~AEFE RIS SAE N BT LA — AR5, TREIMEIR S R Bk
RFEHR TR, BERFIEBEENTE, ELI MM T —E0ERE, BET R5W
PR, KRR T 30,
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WL TV KB AR

THRI1 THR2 THE3

&l 4-6 SR
Fig 4-6 Single Connection

442 BB FiEE

ARS8 5 LBM A P &R E— A PR — & ERNE 5-5 fis, AR =
BAE D FIAAF B TCP E AR % . X FE, RIBLLELFR, I\ T REMNWALEEMH RS
W T MR R, RRHRE THERZE, Ll iR R r sen trE,
XA AREENEE. BR, XMTRUEMTRSH TCP &R, SHMARZMNIME IR
ke

IS EE B, MR HESEMEIEZAS, REHREEERK, X
—FZ IS FHEH PR R ML TN EZHIES R, X— SRR TEF amERAERE T
DR it h E. ZPZ B EAMEER, BEELRES, ZIIRAT SR
RS 2 SR T R UAB I R R AT SR

1R 55 8%

[
i

A A 4

[]
i

A A A

TAI1 TH?2 TA3

B 4-7 ZiER
Fig 4-7 Muti connection

4.5 IERMTY RE
FRERENZFTUSHERABNAMEE, &R TR, feflTRKE

T, MEEGEMAZEHE. UEBRNL RGN T FH IS e e R gmet, ROt

RAEHIE RS IBELR PN R, B, FARSSB[HMG5E P AR
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A, FERRE AT EN. &M, WRASUNZATRTFNTBEE. ¥ REM
AR, ] DAR RGNk FFMPEG DAAMARLSIE#: T A,
4.6 AENg

BT AT RS RN —FEBAERMNGE . ZEMTT LSRR CSCW RARMRSE
BRI PRI RIRGE T MM SCRE, AT AR 5 M 7E 3R 48 P 3 0 % B A AR 5 T 2L
. |

TSR EE AP ERAES, RACERARNT T RSB L8 2N P HLEE K
P TTE, RE T HFERETE. SHEMBEEFTE=MAE, o TR =M%
BREFERNSE, BESN T EBRMARMRSSBNEETN, HBEEETZERN
RAEA BN RENBEE T K.
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51 FERFEMZITER
511 FERME

CAHERRIREXARN RS FEMA XK TR

BVERSE: Microsoft Windows 2003 Server

}Fﬁi]:fi: Microsoft Visual Studio 2005

. Microsoft SQL Server 2000 + Sp4
512 &itBfF

RIEEHFEASME CSCW THA BRI HERMBIH —&m &, 484Kt
RRIFSE . FEARMMERERZR, RIGLBFR, RABBRBEARTRUHARRL
RIRTHME. mmN Y R, ERRERR . SHMNEARFR, UBKRE ST R
AFRE TN RN URGH SN KN RAFTEMN RSN T REFRENABART
Bt RIELUR/DIBABREREZR . Bk, EMNUT LT RETEE:

MREGRARFERMTY BIMESR: AHMRSSmERHRIMLK R, 5h W
AR RISHRERAT - T AER, FBEHTARPEET XS HILE, B—FTK Mk
SR, ERSFAEN AL RKIIEEKRS, TRUANFIGEREKSITRE, g
Lo AT RE A R R VT B A, U A RD A A e e U ) B R b

WM AR IR B T, HEREREFHAIFL T GMEL 143
BREERSRLEEZE, REHTHY, AHANBDESITAERS, RN KINE IR,
HE7E1E B Yo B 4T bug BB IE.

MBI mEGN: RESESGE/ MBI, K- ERHREEE 5 i ke
HEST . — TG 5R % P iR RA AL BRI RE 7, DAk 55 % 7 i 2 b A7 G AR ER 4 )
A, FIRTEARSS 23 B4 BY T DN 2 P o X 4 b B2 1 R

zat: RAZEMZERBERTERSBRERTEENZE, Wi EEEE v K
RARRBEEIRE, M EMBIEHITMNEES.
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52 RGRR
52.1 AGtaEE

Service Server &P AR S VRS EHR S A0, HT LR
PIRSIEAE IR AT, ARG 2RI BN A AT H B 7 FHAR R, W 5-1
Bl7R, Service Server AL EMuk MR IEES . FOREES. WSO BR LB
B RE N EARER, BAGRBARGSMIIEEI T

_________________________

R A \\\\\\‘
A

MLARE YR AL A%

W BHAEE W ZHPELE

Bl 5-1 Service Server {4
Fig5-1 Component of Service Server

522 WEERSR

ARG RPN D, & Service Server F Client Z IR MI#EE#,
TR IER T Z8E . — 7 11S IRFSASMITMEE, B Client RRBIAIEL
&, REHIEE BRI N A SO EER DB HHEE; 5 —77H, XELEKMK Client &
KRR FE S, BEE AR X N EE H KIS Client. BUREREHSHE
FEENSR ., X EmEHEE. AEMEESE= 2. Kb, EEXEHTE Client
BRI web HH, 7E Client MEUREEHSTABEE. EIERMNEMANRKOSH IS &
HSEH, BENSULEETNIET, ARIRRRECAEEIENAE. LETLRET
EHEBFHATYEDY, BT I1S PRFEEMEE AT ISR &R L2 .

MRS EES, WRARKA P EAASTHREKE, B HET 1IS FRIMERERE,
B R BRI R, =2 Server BIFIER| W ER ERA, HKiERKBANEFRBT.
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SRS S LIS SHIR B . ERASIERSHIISERE, IHLEBENHK
AL, SRACE R P RS B R %, AN SIS EIAS SRR RS
BB E R BB EORRA R R AR, JIREE SIS RIS R SR E AW
SR BRI R, ROV R . ST MR R, SR
TSSO SRR A, TR AT LA B BRI £ 4B UL A4) S8R
524 KBRS

VST A T80 58 — iy T ER 500 1 % o F A0 S 4o Ak 38R 37 K B e A4 S AR 0
BATHYRS, BRSSO AIERE FRMPEG 41T OUSC AL, SERUE AL
GREXKIFEEES BH—Hm, B THEITHE, TRESESERESR, RIEUH
RhERFR S BRI RS TR, AN BULEAVSIERETAOTE, S4E R Im5 E 472,

R % TR RAL G RR ISR, FARE SRS FEMPEG g8 R4
THEUASEFRR A A B, B AR IR AR B S AR R BOR A B AR P () SO A T B
5, HRBHRSBEWNRE, HSHR, WEKRETAZHEIRER, W
oI IR RN TP AR AN TR = S e oK, BN 3E — e BB SR OC R FLV B, MUALATSRIR kb 12 58
VAR FRMPEG BIEZALM, (U HSHATIEEALEE, B4K0 AVL i, WUALSREORE 438 58
Vi F FRMPEG i85 EAR LS MUATMEATAC S, =40 RMVB (1, ANEHERER, N
iR FRMPEG H9%%# /R4 A SR AT A, AR T, EOH R R
SGRE, FREEIESRREAKIEEEE, BAEAmEy 5-2 BR.

BERRE1 ) %
. O - ‘ /2
) RILARE 2 -S| ) #
= %R P
H RA BA i i
= 5 3l y &
% | i 5
% oo
p sk
R A i) FFMPEG # 72

Bl 5-2 LM EHLE
Fig5-2 Multithread Video handles mechanism
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525 HELEHER

T AR FE SIS AR Service Server IBATHREFHIRE; REEEHT
RSO IR PO RIEXIRE LB ITR; 103k Service Server M
MBI HE, RN IS, SR EEBNMED 5-3 HETR:

WA R AT 5%
) I
Ei ............ ﬁ%ﬁﬁ%
HmEHEE

4

I

FH S

B 5-3 WETX
Fig 5-3 the storage method of cooperation
53 RHELH

EXTFR T —AEHRHEET FRMPEG MRS ARS B, AT PEH T RE LM
Y —&R 4 kA .
53.1 ¥iEiEsEsR

BOmEER R ER T BN E PR O, HEBERBTRENT:

AL I TIS sk R AT, HEUE P i A O RIS R

Bv 4r RASEAE -

C. IIS &M EH[39].

B ERES EERMA T KU MM RE TR, KHR AEEE, AHKMA
F LU R P AR, oA 8R4 Br B4R U3 4an TCP F1 UDP 2§ 5c3i, 3 & Z A3 [40]:

11178 7 i PR A B i 4%
var r = “f&H: {0 K BARTEAR";
var s = "“BINCH B4 LB
var t = " 1AERM;
function progressBar ()
{
this. totalSize = 100;

this. sizeCompleted = 0;
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