T Technology

ZAE KR

imMP R R IRIE

STREAMING MEDIA




SES

09:00 ~ 09:30 Ve b3 o] 5
09:30 ~ 10:20
= i
10:30 ~ 11:20 iRe i
11:30 ~ 12:20
14:00 ~ 14:50
15:00 ~ 15:50 iRainl &
T
16:00 ~ 16:50
17:00 ~ 17:30 BEENERE




RO RO
HERIT HERIT
T SE] av_g2d

av_frame get best effort timestamp

av_frame get pkt duration

av_get channel layout nb channels

av_samples_get buffer size

swr_alloc_set opts

swr_init

swr_convert

swr_free




SDL OpenAudio

SDL_PauseAudio

SDL MixAudio

A\ 4

JrRASSCIN

SDL_CloseAudio

SDL CreateThread

SDL WaitThread

SDL_memset




T Technology

ZARE

RO



iH

i#

ERDI Tarema

- BEWTESR
PAEIRMHVZAET, IAFRRISIC, ERES ISR,

B

A

RADSFEREESSS, TS -SRI S HaE

SRR MBI RET OB R, W — MRIZAY

~1

2, ERERNERENAINEET, SWREHEETN

LAESIEIETIB(PTS) AEE, siE - EmISAEERIE

c

[ECEECFFEEEEEEEEEEEEEEREE

BEIERT, RAjggpvN\SWAERNRERE, HEISEEY

<
REREREERE



T Technology

ZARE

BT



»

b

Ry

BT

T Technology

EARE

TR (FEAE)

B E(FLAE)

Y2 YS

playVideo P playAudio
e LU IS A A
doEvent AN audioCallback
FTENFFmpegf&iR ([ FTENSDLEEIR
ffmpegError JAN sdlError

\_




T Technology

ZARE

fRAISCIN



av g2d

Technology

Tarena

EARE

 FAVRationalz_EIY o EEEHE /9doublesSEIRY /Y
— #include <libavutil/rational.h>
double av_qg2d (

AVRational a); // 5%

— IR[El)VER

— struct AVRational {

int num; // 9OF

int den; // &

};
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av_frame get best effort timestamp Targpgaﬁ

o IRENEsnmmRYRERES [BE,(PTS)
— #include <libawvutil/frame.h>

int64 t av_frame get best effort timestamp (
const AVFrame* frame); // SHWIain

— IR[BIRERHT B,
— BEIBRY AN B I S:AYtime_basepk R
struct AVFormatContext {
. AVStream** streams; ... };
struct AVStream {

. AVRational time base; ... };

pts = av_frame get best effort timestamp (
frame) * av_qg2d (

fmtCtx->streams[index]->time base); //
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av_frame get pkt duration Tarena

o FRENEWSNIRYRERAT
— #include <libawvutil/frame.h>

int64 t av_frame get pkt duration (
const AVFrame* frame); // SHWIain

— IR[EFERAT IS
— IH<AVEREN B iiXIg:AUtime_basepi R
struct AVFormatContext {
. AVStream** streams; ... };

struct AVStream {

. AVRational time base; ... };

duration = av_frame get pkt duration (
frame) * av_qg2d (

fmtCtx->streams[index]->time base); //
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av_get channel layout nb channels EA R

- IRIEEEmEITERES
— #include <libavutil/channel layout.h>

int av_get channel layout nb channels (
uint64 t channel layout); // FiEH/E

— REFEE
— channel layout=#{rTEa0 ™E:
v/ AV_CH_ LAYOUT MONO - BHEE -
v AV _CH LAYOUT STEREO - XK .E%ﬁ AU E%TJ.
v/ AV_CH LAYOUT SURROUND - I %%
v AV_CH LAYOUT 5POINTO - 5.03f%% ®=n ‘.‘ =@
_ 4% PR
v. AV_CH LAYOUT 5POINT1 5. 1357 _EE =
v AV_CH LAYOUT 7POINT1 - 7.13;%% (=i
a
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av_samples get buffer size

T Technology

EARE

- RIEFIES. KEEFIRESIUIT R R I XA F 14X

— #include <libavutil/samplefmt.h>
int av_samples get buffer size (

int* linesize, // BT
int nb channels, // FEiE#{
int nb samples, // XiF#
enum AVSampleFormat sample fmt, // RIHFE&EI
int align) ; // XIFAT

— PITIREERFRPXFTE, KBREEEIRS(<0)

— sample_fmtSE{ATEENI ™E:
v AV_SAMPLE FMT U8 - JoRTS8{UEEHY/IHF
v AV_SAMPLE FMT S16 - BfI516{EEE/Rit
v AV_SAMPLE FMT_S16P - BfFS16(EE&E/ K+
Vo



swr alloc set opts Tarena

- BUERFER LT IIR

— #include <libswresample/swresample.h>

struct SwrContext* swr alloc set opts (

struct SwrContext* s, // FrEEE T3, aTENULL
int64 t out ch layout, // BfrEEmhE
X0 enum AVSampleFormat out sample fmt, // HiRREFER
2 int out_sample rate, // BIrXRiFNER
i int64_t in _ch_layout, // REEMmE
L enum AVSampleFormat in_ sample fmt, // RIS
int in sample rate, // [EXRENR
int log offset, // BEEFELR(EFE, vJEO
void* log_ctx); // BELETX, sfENULL
—  FINREFSAFTRIERFRS L N OSRAiEET, KBUREINULL
- FREUERMRE L NS, EERATLIE, YuiEidswr_freelREiEE:
» SwrContextZ8BIHYKFER F XIS, AILUIEE NSNS
| RREEGNS, ETHRRESER R
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swr_init

* IIRRFER L RIS
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— #include <libswresample/swresample.h>

int swr _init (

struct SwrContext* s); // X
— RIOR[E0, KMOR[ESEIRE(<0)

ez LT
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swr convert Tarena

lml
[TIT
4

Vi
'

— #include <libswresample/swresample.h>

int swr convert (

struct SwrContext* s, // FiEsE X
uint8 t** out, // FEERIPX
int out count, // FRHEFEEHRXK/)
const uint8 t** in, // ESIEE
int in_count); // SHMIRIFEL

~l

— FIDIREIRFEFXPHIRFL, KBOREFEIRES(<0)

— FMREIRSREFHFHHENEIRFEE P X PRIFT0E, EF
iEidav samples get buffer sizef®#, LEESFEIEEFIFR

FIRT0, TTREERFEEPXPHFTEL

—~l




swr free Tarena

- HESKERR L PR, EIRBIERZOREITES

— #include <libswresample/swresample.h>

void swr free (
struct SwrContext** s); // X5 LT

R - EERSNSEEREA BRI R
g, SEEOEES, RIS B AES g
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SDL OpenAudio Tarena
JHRERNSHF TSRS, HIREILFRIISE

— #include <SDL audio.h>
int SDL OpenAudio (
SDL AudioSpec* desired, // BREEESE
SDL_AudioSpec* obtained); // SCfr&#q, mJ&ENULL
_ FEIDEED, SMGEE-
— struct SDL AudioSpec {
SDL_AudioCallback callback; // ZFHl[alF
void* userdata; // [ENEASZE
}i
— typedef void (*SDL AudioCallback) (
void* wuserdata, // [EFEZ&%
Uint8* stream, // SEPX
int len) ; /! SEPXFTE
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SDL PauseAudio Tarena

R/ S/ RS B
— #include <SDL audio.h>
void SDL PauseAudio (

int pause on); // 1-H=, 0- Bol/9ss
— HIEEEAE, SMEEASHEIRT
— B3 SDL OpenAudioREF TS MRS, MANEE
RS, SEROERLERE, LUSshEIREN
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SDL_MiXAUdiO Tar?wraﬁ
=]
— #include <SDL audio.h>
void SDL MixAudio (

Uint8x* dst, // EIEIPX
const Uint8* src, // FEEHRKX
Uint32 len, // EEPXFTIE]
int volume) ; // FH=(0-128)

— BXREEMPXPRRERE, KBIEENEE, BRI
MENX, EEHIERASINZERE, LUEKES
— volumeZ iR~ S ESEEEETLK
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SDL CloseAudio

ZIFEIANE, XAEINE
— #include <SDL audio.h>

void SDL CloseAudio (void);

T Technology
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SDL CreateThread Tarena

- UG

EARE

— #include <SDL thread.h>
SDL Thread* SDL CreateThread (

SDL_ThreadFunction fn, // RFEITFE
const char* name, // ZRIERTR
void* data) ; // SIS
— BINREIZAZXTSRISET, KBUREINULL
— LRI TERYRREUREY

typedef int (*SDL ThreadFunction) (
void* data) ; // HIESE

=)

A

(BrRI1EIISDL WaitThreadREZAE



SDL WaitThread Tarena
» FioiEmR, BINERIERIR, IR GAEI 2R EIE

— #include <SDL thread.h>
void SDL WaitThread (

SDL Thread* thread, // ZGEEXIS
int* status); // ZERS
— statusSZ g RVZEMIZREIENZZTZRYRE)E
— {HAIE B LIZECRVERSDL _DetachThreadiRzy) , @A
ME, EREBEARRRE, FAFMBN "HEER"

— X BE&FZ(ARIESDL DetachThreadi®Zy) AUEIKIR{E
BEHRENNER




SDL memset Tarena

& AR R
. RERNFR
— #include <SDL stdinc.h>
void* SDL memset (

void* dst, // #HgEFiELE

n int ¢, // WKEFHE
iﬁg size_t len); // HIREF 14X
- REWISENFRISMIE, BIS— 1 5Edst
— BAEFMAstFFalen N FHRME, £3F&EAc
e o
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SplitterPlayer

[&=D1. FFmpeg/Primer/SplitterPlayer]

- BHEWTESR
— DRIEMN AT, FRRIAT, BIESRAIISIR,
R EFEIIEEE ST, MSHEE R R S
- FZEEIRENBRI T OB R, a— MHMAYZ
2, BRERNEREINTRINYETR, SWREHEETN
— UEEMERI(PTS) AR, s ET IR T
BRIERT, RAjggR/N\SWAERNRERE, HEISEEL
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JmASSCIR avformat alloc_output context2
avio_open

avformat_new stream

avformat write_header

av_interleaved write frame

av_write _trailer

avformat _free context

avcodec _find encoder

avcodec_parameters from context

av_frame get buffer

avcodec_send frame

av_init_packet




avcodec receive packet

av_audio fifo alloc

av_audio fifo realloc

av_audio fifo read

A\ 4
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av_audio fifo write

av_audio fifo size

av_audio fifo free
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» LIEZAI BEIBTESIR
— ZANHEERS . SyncCaster mayitbe.vob mayitbe.flv

— MBI #%: SyncCaster mayitbe.vob
rtmp://192.168.1.166/live/1

[DECODE PACKET] pts: 2815044, dtz: 2815044, =ize: 14128, stream: 1, duration: 3003, position: S168910

[VIDEQ FRAME] width: 720, height: 480, format: 0, key: 0, tvpe: B, sample aspect ratio: 3/9, ptz: 2815044, dt=:
picture mmber in bitstream order: 787, picture mmber in display order: 0, quality: O, size: 14123, duration:
sition: 9168910

ENCODE PACKET] ptz: 30981, dt=: 30981, =ize: 40251, stream: 0, duration: 33, position: -1

DECODE FACKET] ptaz: 2818047, dtz: 2B1R047, =ize: 15390, stream: 1, duration: 4504, position: 9185294

VIDED FEAME] width: T20, height: 480, format: O, key: 0, type: B, sample aspect ratic: B/9, pts: 2818047, dts: 2818047,
picture number in bitstream order: 788, picture mumber in display order: 0, quality: O, =size: 103590, duration: 4504, pof
lsition: 9135294

ENCODE FACKET] ptaz: 31015, dts: 31015, size: 38300, stream: 0, duration: 50, position: -1

DECODE FACKET] pts: 2813097, dts: 2813097, =ize: T6B, stream: 2, key, duration: 2880, pozition: —1
AUDIO FEAME] zamples: 1536, format: 2, key: 1, pts: 2813097, dts: 2813097, sample rate: 48000, channel layout: 3, cha
els: 2, =mize: 768, duration: 2880, position: -1

ENCODE PACKET] pts: 30960, dts: 30960, size: 418, stream: 1, key, duration: 25, position: -1

ENCODE PACKET] pts: 30985, dts: 30985, size: 418, stream: 1, key, duration: 25, position: —1

DECODE PACKET] ptz: 2B15977, dtz: 2815977, =ize: TGR, stream: 2, key, duration: 2880, pozition: S203726
|[ATTDI0 FEAME] samples: 1536, format: 8, kev: 1, ptz: 2810977, dtz: 2818977, zample rate: 48000, charmel layout: 3, cha
els: 2, size: 7B, duration: 2880, position: 9203726

ENCODE PACKET] ptz: 30992, dt=: 30992, =ize: 418, =ztream: 1, key, duration: 25, pozition: -1
DECODE FACKET] ptz: 2818857, dtz: ZB1RBST, =ize: TAR, stream: 2, key, duration: 2880, position: -1
|[ATDI0 FEAME] samples: 1536, format: 8, key: 1, ptsz: 2818857, dtsz: 2818857, =zample rate: 48000, charmel layout: 3, cha
els: 2, size: TEB, duration: 2880, position: -1

ENCODE PACKET] ptz: 31024, dt=: 31024, =ize: 418, =ztream: 1, key, duration: 25, position: -1

DECODE PACKET] pts: -9223372036854775308, dts: 2822552, size: 22816, stream: 1, duration: 4504, position: 9201678
VIDEQ FRAME] width: 720, height: 480, format: O, key: 0, type: P, sample aspect ratio: 3/9, pts: —9223372036854775308,
dt=: 2822552, picture mmber in bitstream order: 786, picture mumber in display order: 0, gquality: 0, size: 21173, durat]
ion: 3003, position: 9148430

[ENCODE PACEET] pts: 31065, dtz: 31065, size: 48081, stream: 0, duration: 33, position: -1

[DECODE PACKET] pts: 2825580, dts: 2825055, size: 16171, stream: 1, duration: 4504, position: 9226254

[VIDEO FRAME] width: 720, heizht: 480, format: 0, key:

23150144,
3003, paol

f.
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avformat alloc output context2 Tarena

. BIEZBMEINLE X (AVFormatContext)Xy5:

— #include <libavformat/avformat.h>
int avformat alloc output context2 (

AVFormatContext** ctx, // BFRMEETX
% AVOutputFormat* oformat, // EIHIEEC
g?; const char* format name, // WHIEINE
el const char* filename); // W43

— pIDIR[EI0, KMUREEEIRAD(<0)
— FrEIERIEMEN E IR, EFEARUE, viuEd
avformat free contextEREIHER
» AVFormatContextzRBIRYEIFETL_ L TIRISR, AILUE
NEXNREABRIHRER. B AR — 1A i
4, WELARS— N iERLR N

+d

++
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i
fi#

avio open Tarena

EARE

o FJFHR—REEMFA(URL)
— #include <libavformat/avio.h>
int avio _open (

AVIOContext** s, // BWNH#H LT
const char*  url, /! F—RIFRENFT
int flags) ; // BWNBEHIFEN
— BIDRE0, KMOR[EEEIRS(<0)
— flags2&{ATBIN ™E:
v AVIO FLAG READ - HiE
v/ AVIO FLAG WRITE - =5

v AVIO FLAG READ WRITE - £5

— IS —&EELF(URL), BELENGH T
(AVIOContext) WS, (RAEFETNLETX
(AVFormatContext)XISRAIpb R+, LABISLELESHRE
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avformat new stream Tarena
o« FEREIUHFETIE—NR

— #include <libavformat/avformat.h>

AVStream* avformat new stream (

AVFormatContext* s, // 831ZAalIB A LETX
const AVCodec* c); // BT ZAREEIES

— IR ERERFISRXNSRAVIEET, KMuREINULL
— REIRER, 1ZREHEE S Eread headerREHIER;

FIEIIREd, 1ZREW FAPEAAavformat write_header
PREZ RIVEF
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avformat write header Tarena

EARE

+  AEFSAFRNENRDEHIFAB SRS ALEMERE

— #include <libavformat/avformat.h>

int avformat write header (

AVFormatContext* s, // Bint&Il L TFX
AVDictionary** options); // $FikuEIn
— pkINIR[EIAVSTREAM INIT IN WRITE HEADERE),
AVSTREAM INIT IN_INIT OUTPUT, £MuR[EIFEIRES(<0)




av_interleaved write frame Tarena
» RREELUERRIZZEED NS A BiMSTURIERLR T

— #include <libavformat/avformat.h>

int av_interleaved write frame (

AVFormatContext* s, // BiigIl LT
AVPacket* pkt); // JRiEE
— BIOIRMEI0, KMOR[EIFEIRS(<0)
— FhiE4miSEHYBIAT BB (AVPacket.pts), fE#RDETIAIEL
(AVPacket.dts)FIERIATHS (AVPacket.duration) AR
BNIEHEYE, BEESREE AT iBE
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av_write trailer Tarena

- AEFSATFHNENRENRSNERABREINEMNE AR

— #include <libavformat/avformat.h>

int av_write trailer (
AVFormatContext* s); // BtMEX LETX
— BIMRE0, KMOREIFEIRIE(<0)

— RB\TEavformat write headersRFuREIRLINLAS, A 8E
12 FH LU R 2




avformat free context Tarena
+  HEHEEMSII L T SOIREEMERER

— #include <libavformat/avformat.h>

void avformat free context (
AVFormatContext* s); // BtMEX LETX

- ZRESHISHFEHEE ST L IR THIMEIE, BREN
4 RAfE, ZNRISHTEASBENE SIS

>‘<ﬂ
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avcodec find encoder
- IRIBIRABESI DA RISEENISR

— #include <libavcodec/avcodec.h>
AVCodec* avcodec find encoder (

enum AVCodecID id); // 4RR288ID

T Technology

EARE

— BINRES SRS DIEXI MNAYmISsaXIsRIgs T, KW

=[EINULL

— enum AVCodecID {

AV _CODEC_ID PNG,

// PNGE%

AV_CODEC_ID MPEG2VIDEO, // DVD{il

AV _CODEC_ID MP3,

// MP3Eill



avcodec parameters from context Tar%' &

. IRIEmFREE L N ERELEs S

— #include <libavcodec/avcodec.h>

int avcodec parameters from context (
AVCodecParameters* par, // TREEISES SN
const AVCodecContext* codec); // YmERfEss LT

— FIMRE0, KMOREIFEIRE(<0)
— {RIEmAEEes £ FXORENRELESE, BRRETE
= X HPRURTSR

struct AVFormatContext { ... AVStream** streams; ... };
struct AVStream { ... AVCodecParameters* codecpar; ... };
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av_frame get buffer

P ST=T07 Uy v

X

=0

T Technology

EARE

— #include <libavutil/frame.h>
int av_frame get buffer (

AVFrame* frame,

// SR

int align); // X354
— AIOIR[EI0, KMUR[EFEIRAS(<0)
— EVARLERZET, S AIN N RV RSTTIR BT
v AVFrame.channel layout - FEIEfL/E
v AVFrame.nb_ samples - X
v/ AVFrame. format - KRV B E=IRT
v' AVFrame.width - Bg&EE
v’ AVFrame.height - BEgEE
- NEREEPXISWIMMmM, EALLREESBEAFIER




avcodec send frame
+  [AfRISes RIXFRISEUEI

— #include <libavcodec/avcodec.h>

int avcodec_ _send frame (

T Technology

EARE

AVCodecContext* avetx, // fRi8ss Lt TX

? const AVFrame* frame); // FSABEUEM
B INEEO, AMRESHIS(<0), Het

AVERROR(EAGAIN)ZF &I A RERIE, FREEEXR,

AVERROR EOFZRRmiLS=sE#MRIm, A ReH XLl

R

— ANULLIBEHEANEZ1 S8, [RIBsEXTEEEM,

ETRITIRIEITHE, HBSREERS:

avcodec receive packeti@fH4EHE NX PR FHNES



av _init packet Tarena

* VIR HEIREE AFROARE

— #include <libavcodec/avcodec.h>

void av_init packet (
AVPacket* pkt); // #UEE
H  EEEERSRAVPacketidataflsize iR, SR
i ERRIEAL




i

avcodec receive packet Tarena

+ NIRiS=s I ERIBEIEE

— #include <libavcodec/avcodec.h>

int avcodec receive packet (
AVCodecContext* avetx, // fRi8ss Lt TX
AVPacket* avpkt) ; // BiRiEEIEE
- AIOIR[EI0, KMuR[EEERE(<0), HAP
AVERROR(EAGAIN)Z=NERTTERTE, FEHHVEIAN,
AVERROR EOFF®TmiSzsE# AR, BRIWAZIZIEE
- FIEEFRISUREPXFH5 | FHITE, 1ZRREE T o
{EZRl, =5ci@idav_packet_unrefRZl, MEIREUEEXT
HEEZPXWS|A, AR /e EEHIY5|H




av audio fifo alloc Tarena

. DlFEZEEBAGI(AVAuUdioFifo)Xi&
— #include <libavutil/audio fifo.h>
AVAudioFifo* av_audio fifo alloc (

enum AVSampleFormat sample fmt, // RIHFE&EI

N int channels, // FEE
% int nb_samples) ; // SREH
W — BIREEREFFINISIEET, KBUREINULL

— FREIEBAURERNSIRISR, EfEA=IIE, YiE
av_audio fifo freeRZNsHES

- (FERXREFMNFIRIENET, SRS XFeeiay

K, SEINEBERSXFTEEREIREL, FA—

M. FIBREFENFENEREFIRESIEIRERE X
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i#

av audio fifo realloc Tarena

o IRIBRIEZUFEERAEASIRI AN
— #include <libavutil/audio fifo.h>

int av_audio fifo realloc (

AVAudioFifo* af,

KA
KIFEL

\I %LI

/] >
int nb samples); // :

— RDOIR[EI0, KMuR[EEIRE(<0)
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i#
i

av audio fifo read Tarena

. AR

FIAS

— #include <libavutil/audio fifo.h>
int av_audio fifo read (

Y/

AN

\l

AVAudioFifo* af, // KRS
void** data, // SIEIEFTEEA

int nb_samples); // BAEEIEENAURAFEL
— BIMR[EISCRRERIRISEESL, LMuREIHEIRIB(<0)
— SCFRMERIRIRES T RELLEREE (B (nb_samples&#)/), B&IE

TSI EEBZHIRE, (BEAATEERITHIE[E
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av audio fifo write Tarena
. BARAEAT
— #include <libavutil/audio fifo.h>

int av_audio fifo write (

AVAudioFifo* af, // KRS
void** data, // EIUEISETENE
int nb_samples); // BAEBE NHIRKFEN

— B INIREISCFRE NAIFKAFEL, KR [EIEEIRAE(<0)
— SCFRE ANRIRES—ESHIZEE(Nb_samples&£0) & 1ESE,
[BRAEENTREFARE TIEIR, SHREIRNRE
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av audio fifo size Tarena

¢ FRESREEA R 4 B ETERAL A
— #include <libavutil/audio fifo.h>
int av_audio fifo size (
AVAudioFifo* af); // XHERAY
— IR[EISAERAT S B AEESRAEEL

—~l
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av_audio fifo free
*  HESKEAIITSR

— #include <libavutil/audio _

void av_audio fifo free (
AVAudioFifo* af); // X

FEAS

T Technology

EARE

fifo.h>
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i#

av dict set Tarena

EARE

* iﬁ%? \z-E
— #include <libawvutil/dict.h>
int av_dict _set (

AVDictionary** pm, // FH, HINULLAAZEREIRE
const char¥* key, /] B
const char* value, // 18, BINULLHIRSE
int flags); // fr&fz, REO
— BIOIREI0, KBUR[EREIRAS(<0)
— flagsSEXATENAN A
v/ AV_DICT DONT OVERWRITE - HiEcizit, NR[EIZKM
v AV_DICT APPEND - AREFE, WENHEE
v/ AV_DICT MULTIKEY - R AREFEBEREHEER
Vo



av dict free Tarena

- HERFHIR, EIEEIZNSEETTES
— #include <libavutil/dict.h>
void av_dict free (
AVDictionary** m); // =i

R - ZESNESSEREA TR SN S STt

i b, FRREURES, 1RSI AT ETT
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av _rescale g

.1|

SR

— #include <libavutil/mathematics.h>

int64 t av_rescale g (

int64_t a, // RHYE
AVRational bg, // JREE(i
AVRational cq); // FhE{u

— SRERTHE = e x JREA / R, §
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[=D1: FFmpeg/Primer/SyncCaster]
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— ZANHBEERD: SyncCaster mayitbe.vob mayitbe.flv

— MBI 3% SyncCaster mayitbe.vob
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