FIE 5 3L FFmpeg £ .

EIELE K API

gl
N

A EEEAN Y FFmpeg Ji f2 1M 2 09 ZEREHH 65 5 W5 PUBME S L H ] APT R,

LR P AR LR S PH AR B4 . FFmpeg 4 7 9 7 2% D RE 1 @B
FI Sk He 5575 L {HL FPmpeg B84 5 bt 4 86 APT 78 37 A i il B g e gt 7L A 45 A BB

RRAS 5.0 & FEBARYE JE47 YA, 18] B = 3 i T H hAS
3.1 FFmpeg HiEE NI S

P4 1 CT FEmpeg MG 7% 2 (B A RIE S EH AT Bl s H— D ig %
88 KA JLARBAR A FIL 4> APT, ARS8 A T i i B M S  fE R —Fh 55 1L
B AL AT L BORUALRE S 1 T A A7 B ELAS Bt 3 6 o 50 K080 445 4 1) 1 P D B

3.1.1 #1i2 FFmpeg B9 API

i H FEmpeg 7] Dt H & W 0T DLEAE B SR 5, F dal ok — A& SR pg Z R P 1
fit FFmpeg B9 API sREON A .

1. €A FFmpeg # H B £/ L3240 API

fdi Fl FFmpeg it H &, 8 & A9k SO 45 < libavatil/log. h >, AR K APT o6 5060 45
av_log set level.av_log %, A0S0 T .

//chapter3/3.1. help. txt

/1 H AR Sk S

# include < libavutil/log. h>

[/ E log FT B &K

av_log_set_level(AV_LOG_Debug)

//FTENSi  log H ik

av_log(NULL, AV_LOG_INFO,"...% s\n", op)

//% A log HEHMWT
AV_LOG_ERROR,AV_LOG_WARNING,AV_LOG INFO,AV_LOG Debug

m 7min
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2. {£F FFmpeg ##1E B R L2450 API
f§i ] FFmpeg #84E B 5%, ¥ X093k 340 45 < libaviormat/aviormat. h >, A& 1) API
R $E avio_open_dir.avio_read_dir #ll avio_close_dir %, fH{CAS U1 T .

//chapter3/3.1. help. txt

/1 B FHRAE R K S0

# include < libavformat/avformat. h>
EAPIRE RS

avio_open dir()

/R BCH 55 SO B 0 R
avio_read dir()

LN

avio _close dir()

[/HAE B S 1R SCEE R
AVIODirContext
/1 B S T AR 4 SO RN S R

AVIODirEntry

3. BlE Qt TiEFHEA FFmpeg RIEBF

D Bl Qt Tf&

TH Qt Creator, @] @ — > Qt Console T &, HIK#EAEL T L S % “1. 4 $#5 &
FFmpeg ) Qt FF R 5", T PR A QtFFmpeg5_Chapter3_001, WK 3-1 i, AT
B2 FFmpeg 5. 0. 1 B 64 AT &4 BT DA% 19 £ 0 Bk 9% 64 f2 ) MSVC B MinGW ,

X

b=l Qt Console Application

Project Location
® Location )

Build System This wizard creates a siaple Qt-based console application.

£ I [gtphpé'g'é:cmmgrs_cm___i__ ]

ok 300l E‘} 3.1%__gsinghuabookshallcodes\F4Codes' chapter3 b Ll
O ighiirm e

T—5Mm i

3-1 Qt T8 FFmpeg i21EBH
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2) 5| FFmpeg 113k SCOFRE SCHF

FT B E M QtFFmpeg5 Chapter3 _001. pro, @ 151 3k 3C 4 K 2 SO A AS L 4n
K 3-2 rc, B FEAEN LR HF QtFFmpegs  Chapter3 001 7£ chapter3 H 3 T, 1M
chapter3 H# 5 ffmpeg-n5. 0-latest-win64-gpl-shared-5. 0 H g &%= &, B LI H id &
A 5] H FFmpeg JF & H #0982 $$ PWD/. . /.. /ffmpeg-n5. 0-latest-win64-gpl-
shared-5.0/, $$ PWD {1t 3% X4 i B & C 1 (QtFFmpeg5 _ Chapter3 _001. pro) T 7 19 H

Foo /MUK H R ACH

— -

PR - . Qtffmpeg5 Chapter3 001 | 5

3 CtFfmpegS_Chapterd 001.pro 4 The
b Sousroes

compiler emit warnings

1 deprecated (t

& ¥ depend il consult the documentati

4 deprecated AP o know how to port your

I in order t
DEFINES += QT_DEPRECATED_WARNINGS

exact warning
on of the

if you use

y? 1

en 14 3

Q 1 bles all the
1T|INCLUDEPATH += S5PWD/../[../ffmpeg-n5.8-latest-win64-gpl-shared-5.8/include/
1B|LTBS += -L$SPWD/../../ffmpeg-n5.8-latest-winGd-gpl-shared-5.8/1ib/ \
19 -lavutil

lavformat
-lavcodec \
lavdevice \
-lavfilter \
~lswresample \
~lswscale \
-lpostproc

E 3-2 Qt T#25| A FFmpeg 893k 32 40 > 4
TE. pro T H L E i, B sk SO A EE SR 5 H AR IR .

//chapter3/3.1. help. txt

INCLUDEPATH += $ $PWD/../../ffmpeg— n5.0 — latest — win64 — gpl — shared — 5. 0/include/
LIBS += —-LS$ $PWD/../../ffmpeg—n5.0 — latest — win64 — gpl — shared — 5. 0/1ib/ \

— lavutil \

— lavformat \

— lavcodec \

— lavdevice \

— lavfilter \

— lswresample \
— lswscale \

— lpostproc

3) {fi il FFmpeg fi th A [ 2050 9 H S R

FTF main. cpp SCHF WM H & #:AE 1 3L S0 # include < libavutil/log. h >, i T J& C++
R JHH FEmpeg A2l C A%, Ir LLTG 24 ] extern "C" ¥ 3k SCHRFG ALk . JHH av_log_
set_level O BEELP] LI B FFmpeg W) H B0, 8 av_logO BER] Lk H &, av_logO

FREAE libavutil/log. h XA, & LT .
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//chapter3/3.1. help. txt
/ %%

*

*

*

*

Send the specified message to the log if the level is less than or equal

to the current av_log level. By default, all logging messages are sent to

stderr. This behavior can be altered by setting a different logging callback
function.

WA H BRI/ T 55 T Y/ & 0 H RGO, WK B H BB A% B H B RS
TR EOAFL T, A 1Y B &R 4 3] stderr, A& stdtou

(@see av_log set callback

(@param avcl A pointer to an arbitrary struct of which the first field is a
pointer to an AVClass struct or NULL if general log.

(@param level The importance level of the message expressed using a @ref
lavu log constants "Logging Constant".

(@param fmt The format string (printf — compatible) that specifies how

subsequent arguments are converted to output.

*/

void av_log(void % avcl, int level, const char * fmt, ...) av_printf format(3, 4);

7. FFmpeg ¥ B &4k 2 %, B 0L T 2% P A 6943 B 454 & 3] stderr, 1 R 2

stdout,

X—b i F—F 2R E, R ATHE P R EE stdout, W 7T 48 & R B 4E 4T #r H

ﬂ}fﬁ aVlOg()lZl%( Tuiﬁ]lll Elu_.\ SR a’ftngT

//chapter3/QtFFmpeg5 Chapter3 001/main. cpp
extern "C"{

// B EBRAE I K S0
# include < libavutil/log. h>

int main(int argc, char * argv[])

{

//QCorehpplication a(argc, argv);
//return a. exec();

av_log set level (AV LOG DEBUG); //i&'® H &g 5|

av_log(NULL, AV LOG DEBUG, "Hello FFmpeg!=>% s\n", "debug f§ 5");
av_log(NULL, AV LOG INFO, "Hello FFmpeg!=>% s\n", "info {FE");
av_log(NULL, AV LOG WARNING, "Hello FFmpeg!= >$% s\n", "warning {5 &");
av_log(NULL, AV_LOG _ERROR, "Hello FFmpeg!=>% s\n", "error f§ £");

return 0;
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EIZEH A, e av_log_set_level O BREUK M a1 H EH M EHE N AV_LOG_
DEBUG, 2R J5 W av_log O pREOKRH A R 200 1945 B, 73 312 AV_LOG_DEBUG.,AV _
LOG_INFO,AV_LOG_WARNING #l AV_LOG_ERROR, ¥l & | £ W5 7 [\ (4 5 64,
WA 3-3 FFm .

- QtFfmpegS_Chapte #include <QCoreApplication:

& QtFFmpeg5_Chag v extern "C"{
v & Sources 3 e i the 1Oy ok
@ main.cpp | [ HaGmIFR 2 3
#include <libavutil/log.h>
}
¥ int main(int argc, char *argv[]) unu
18 {
11 // QCoreApplication a(argc, argv);
[/ return a.exec();
av_log_set_level (AV_LOG_DEBUG);
av_log({NULL, AV_LOG_DEBUG, "Hello FFmpeg!=>%s\n", "debugf{Sf");®
av_log(NULL, AV_LOG_INFO, "Hello FFmpeg!=>%s\n", "info )3
av_log(NULL, AV_LOG_WARNING, "Hello FFmpeg!=>%s\n", "warning{GE");*
av_Llog(NULL, AV_LOG_ERROR, "Hello FFmpeg!=> ", "error{fgE");e
o B D__grs9@\Tools\(QtCreator\bin\qtcreator_process_stub.exe
return 8j =
} Hello FFmpeg!=>debugfs &

Hello FFmpeg! }mtuf- ]
e Hello FFmpeg!=>warningis
Hello FFmpeg!=>errorig &

| & zero as null pointer constant

I R A

3-3 Qt TEE % Frmpeg I AE B & B E R F

4) {ﬁﬁﬁ Cln mjﬁ ’ﬂzﬁﬂ:‘%
fEH C 15 A) Lk B SO 3 T W Br A XA, dirent, h T2 A F H s #8E /0 3k S0,
Linux &R T EINTE /usr/include H R F (& 3 a0 & HA SO % WA BRECN T .

//chapter3/3.1. help. txt

//1. 0pendir SFTHE H 5, IR [ 4] 46

//2. readdir() :3ZEUAIHR, IR [M] dirent %544 {4

//3. telldir() :i& [ 4 Fi#E 4 M AL &, Fom B ILANIEER
//4. close() :%I?J/EJW@

# include < dirent. h>

DIR * opendir(const char * dirname);
struct dirent * readdir(DIR * dirp);
int closedir(DIR * dirp);

struct dirstream

{
void * __ fd;

char * data;
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int __entry data;

char * __ptr;

int __entry ptr;

size t _allocation;

size t size;

__libc lock define (, _ lock)
}i
typedef struct __dirstream DIR;

struct dirent

{

long d_ino;

off t d off;

unsigned short d_reclen;
char d_name [NAME MAX+1];
}

Linux R8T 5 H s i 78— B FTIT B st — 32 = 5G] B 5%, X0 A9 AH OC s $h
opendir()—>readdir()—closedir(), opendirO) pREH FHTIF H 5% . B F 3 19 I XL & 8] —
A48 0] DIR Z5#K 38 £ . S50 ¢ dirname J& — D P AL 808 745 5 8 15 readdirO BB
BT EHCH &, R — 250, B opendir & [l (% 45 ¥4 {448 51, 555 0 VR R 40 B 25 5 B A
XA BRBGR 1] — S5 R F5 5T dirent *

3k 30 dirent. h /& Linux RGP — DI R0, 2T X RSGE D H 3
PRAE B AL T LA B SRR 2R 8 0 Windows -6 B9 MSVC g %8 I B A 12t ix 4> 5
F 0T S 6 1 3 H JF &k YF 82 ok — SERR BT, 2 7 MSVC T % 3% i 7] /g 5
Windows - £ #0334~ 42 F 17 5 350 G 3 28 I, T DL 7R 228 Windows - 5 5 — 22 R 5 52 9
dirent. h X R T fe , TP IR BE 4 B 41k 4 https://github. com/tronkko/dirent, {#f i J5 ¥4 VA
TR

(D) ¥ )55 # include/dirent. h X E #15 VS Y include H 5% F, 41 C:\Program
Files (x86)\MicrosoftVisualStudiol2. 0\ VC\include,

(2) HEEKMEJE R include/dirent. h Z 4l 2] TR H S T RIAT,

JT LA S C i 5 0] LASE S - 65 S 1 SCPF e i D e AR 4R

//chapter3/QtFFmpeg5 Chapter3 001/cdodir. cpp
# include < stdio. h>

// # define __STDC_CONSTANT_ MACROS

4 if WIN32
# include < Windows. h>
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# include < io. h>

# include "dirent. h"
#else

# include < unistd. h>
# include < dirent. h>
# endif

//Windows T %k ™ 4ik &y https://github. com/tronkko/dirent

int main (int argc, char * argv[])

{
DIR * dir;
struct dirent * mydirent;
if((dir = opendir("./"))!= NULL)
{
while( (mydirent = readdir(dir))'= NULL)
{
printf("FileName: % s \n",mydirent — > d name);
}
}
else{
printf("cannot open % s",argv[1]);
return —1;
}
closedir(dir);
return 0;
}

TE Qt TREHPEA— 3 cdodir. cpp, WA FIR A R G417 R 7. B TIERF W
% 42 4 build-QtFFmpeg5 _ Chapter3 _001-Desktop Qt 59 8 MSVC2015_ 64bit-
Debug, fir Ui Jj 45 H 5%, /J5 B B2 1% SOOI T 19 e SO, an &l 3-4 s,

fimpeg4.3.1 » _ qsinghuabooks » allcodes » F4Codes » chapter3 » build-QiFFmpeg5_Chapter3_001-Desktop_Qt 5 9 8 MSVC2015_64bit-Debug

A G samn S

B | D:A\__qtS98\Tools\QtCreator\bin\qtcreator_process_stub.exe
FileName:.
FileName:. .
FileName:. gmake. stash

debug
release
| .gmake.stash

Makefile
| Makefile.Debug FileName:debug
| Makefile Release FileName:Makefile

FileName:Makefile. Debug
FileName:Makefile. Release
FFileName:release

34 QUIEZIHLWERTHXH
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EE: 2% F 2% main, cpp XA F 4 main () F S K A mainl23 R HE 4, T 0
cdodir. cpp LM P 8 mainO) FH LR T EE L,

5) fifi | FFmpeg #£1F H 5

fii Fl FFmpeg o] LI AE H 5. % B 7E Linux “F & K i X 26 pF £ 2 68 G & H g
Windows ¥ &5 T ) FFmpeg A LHMILTIEE) . 3k 302 libaviormat/avformat. h, #H5¢
%) R BRI 285 R A 1 O AR RS T R

//chapter3/3. 1. help. txt
//4TIF H 5%

avio_open dir()

//EEH B s SO Y A TR B
avio _read dir()

WESGRERS

avio close dir()

[/ A SRR ETR 3C

AVIODirContext

/1B ST AR RSO 4 SR/ AR R
AVIODirEntry

i/ FFmpeg i J7 24157 3 & B9 AH AU T G ERAR B -

//chapter3/QtFFmpeg5 Chapter3 001/ffmpegdodir. cpp
# include < stdio. h>
# define  STDC CONSTANT MACROS

extern "C"{ //C++iEH C K%k
# include < libavutil/avutil. h>
# include < libavformat/avformat. h>

}

[/ERE R E L E L F) 1ibavEormat/avEormat. h LA T i
char av_error[10240] = { 0 };
# define av_err2str (errnum) av_make error string(av_error, AV_ERROR MAX STRING SIZE,

errnum)

int main (int argc, char % argv[]) {
AVIODirContext * ctx = NULL; //AVIO: H s##:/E EF X
AVIODirEntry * entry = NULL; //AVIO: H 5%
av_log set level(AV_LOG Debug); //#% & H & 2% 5l

int ret = avio open dir(&ctx, "./", NULL); //4TJF {3k
if (ret < 0) {
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av_log(NULL, AV LOG _ERROR, "Cant open dir: % s\n", av_err2str(ret) );
goto __fail;

}

while (1) { //i& i 3¢
ret = avio read dir(ctx, &entry); //#EEHUC{430 :AVIODirEntry
if (ret < 0) {
av_log(NULL, AV LOG ERROR, "Cant red dir:111\n");

//BEER|__fail
goto __fail;

}
//n 5 entry j& NULL, WIAQ 382 H KR, 1B
if (!entry) break;

/AT ED it SO B

av_log(NULL, AV_LOG INFO,
"SR % s, SCER/N: % " PRIA64™\n", //1F 2% :PRIA64 X AN
entry — > name,

entry — > size);

/IR entry
avio free directory entry(&entry);

}

_ fail:
avio close dir(&ctx);

return 0;

15 Qt 3T H F#S I —3CF ffmpegdodir. cpp. #8I0_ERAUHS 24787 A0 3-5 IR

£ Windows ‘F 5 F, BT ZB)7, S B A ARG B Can’t open dir: Function
not implemented. B&H] Windows V-5 T A S oR 2L, A LR Z I RE .

F¥TIF Linux &4 . ¥ ffmpegdodir. cpp XM Windows RGP E#HIF| Linux R&E Y . 4
PEAT IR

//chapter3/3. 1. help. txt

gcc — o ffmpegdodir ffmpegdodir. cpp — I /root/ffmpeg — 5. 0. 1/install5/include/ — L /root/
ffmpeg— 5.0.1/install5/1ib/ - lavcodec — lavformat — lavutil

. /ffmpegdodir

A AT AT SO ffmpegdodir, SR JE B T IZREF . W 3-6 Fras, AT LA H Linux 24P
BT b T S SO TR R BT SO E A
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#include <stdio.h>
#define __STDC_CONSTANT_MACROS macro name is a reserved

char av_error[16240] = { 0 }; no previous extern declaration for non-static variable
#define av_err2str2({errnum) av_make_error_string(av_error, AV_ERROR_MAX_STRING_SIZE, errnum)

~ extern "C"{ i DA qi598\Tools\QtCreator\bin\gtcreator_process stub.exe
#include <libavutilfavutil.h> e tion not: fip Leiientad
: J i pen dir:runctlo 10 implemented
#include <libavformat/avformat.h> . e
}
~ int main (int arge, char *argv[]) {

AVIODirContext »ctx = NULL;®
AVIODirEntry #entry = NULL;®
av_log_set_level(AV_LOG_DEBUG);

int ret = avio_open_dir(&ctx, "./", NU
- if (ret < @) {
av_log(NULL, AV_LOG_ERROR, "Cant of
goto fail;
}

B 3-5 FFmpeg(Windows & T HarHR THIXH

B ubuntu2?2 - VMware Workstation — (] x
Workstation ~ | ] ~ (f.:? .L: 4',." ':.. + I ) @ | E

» ubuntu22 |

Activities ) Terminal = Sat 01:03 e
root@ubuntu: ~/ffmpegdir

File Edit view Search Terminal Help

root@ubuntu:~/ffmpegdir# gcc -o ffmpegdodir ffmpegdodir.cpp -I [root/ffmpeg-5.8

.1/installS/include/ -L froot/ffmpeg-5.8.1/installs/1ib/ -lavcodec -lavformat
8 -lavutil

root@ubuntu:~/ffmpegdir# 1s

ffmpegdodir ffmpegdodir.cpp helle hello.cpp

root@ubuntu:~/ffmpegdir® ./ffmpegdodir
X hello |, XEAK/) 8360

M{FH hello.cpp K163

W% fmpegdodir.cpp , MK/ :1189
N %4% ftnpegdodir ¥ -
root@ubuntu:~/ffmpegdiras I

3-6 FFmpeg(Linux F& TOMELHAER THX

TEIZZE B A AR A 2 H AR SR 2, QR R,

(1) Windows F& T HHEIIXA L avio_open_dir.avio_read dir 5% H FHAE K%L,

(2) av_err2str ZiEmF 4% . 78 C++ 301 H 1 {#i ] FFmpeg H1 Y av_err2str PR ECAT 25
BELOXR C++ 5 CIBEFMMIF T RAE R R av_err2str i E XA —A CiEF R M#H SN
YK 1RHSC, AT B S ] 0 G SCRNTTF 8 . Cor+ G 198 6 2 98 s A7 75 N A O T B R0 5| i) oo 28
[7) R, i DA 4 36 AN BE Sl . AT DLFE 9 T R B SO B om 1 DL AR R R i )
# include < libavformat/avformat. h >2Z 5 . A1 4 T 8 i & L 1% %, WKl 3-7 frs A
LU
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//chapter3/3.1. help. txt
char av_error[AV_ERROR _MAX STRING SIZE] = { 0 };

# define av_err2str (errnum) av_make error string(av_error, AV_ERROR MAX STRING SIZE,

errnum)

num)

¥ . (iFFmpegS Chapterd 001 M 2-include <stdso.h>
8 Quffmpeg’ Chapter) 001 peo #define __STDC_CONSTANT_MACROS
v i Sources
@ cdodi.cop
@ timpegdodin.cpp
@ main.cpp
o ..[
lude
#include .h
}
, rror[1e248] = { @ }; no previous extern declaration for non-static vari
sdefine av_err2strerrnum) av_make_error_string{av_error, AV_ERROR_MAX_STRING_SIZE, err
14
v int main [.-.- arge, char wargv[1) [ unused parameter
AVIODirContext sctx = NULL} //4 Rt LT %
AVIODirEntry =entry = NULL;
w_log_set_level (AV_LOG_DEBUG)

B 3-7 C++4IE av_err2str &

(3) PRID64 Zi I 48 . 3% A2 PR AN 22 2 g Cil s I g C++Z e L uk
g X —4__STDC_FORMAT_MACROS Z 3] . C++1fifi | PRID64 ., 75 5 20 B 4,
81 Rk SU< inttypes. h >, 88 2 2 X 7% __STDC_FORMAT_MACROS. A LA
TE G B IHN-D__STDC_FORMAT _MACROS 2 %, 80 # 78 £ & S 2 i & XX 4~ %2
int64 _t A FE R 64 AP E LT 32 VRS H & long long int, 7E 64 i &4 H & long int, fiF

VIFTER int64_t AYAE AL 532 ARSI T .

printf(" % 1d", value); //64 {ii 0S
printf(" % 11d", value); //32 {ii 0S

int64_t WA 5V & BA% 07 % A F

//chapter3/3.1. help. txt

# include < inttypes. h>
printf(" % " PRId64 "\n", value);
//HET 64 ALy

printf(" %" "1d" "\n", value);
/78 32 fi iy

printf(" %" "11d" "\n", value);

3.1.2 FFmpeg B ## 3 X 1& iR &

] FEmpeg X & PUBSCIFHEAT i 5% JF 58 O AR 5 05 (8 19, A 10 55 19 228 4 il il

g AP, I 88— E Y TE

ft 5 1
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1. £H FFmpeg HITHRBEMNREGS N

A SCAF A VR 2 06 3, 01 0 aviu mkv, rmvb, mov Al mpd 5, X 26 FR N A &R
(Container) , AN [] B9 28 fe i SR 1 e v 35 UMUK 4 (0 43 G A 5000  91) 2 57 3 25 ) 1 20
2053 A — Mo B AR 5 0, Bk O A Cstream) 1 ARG o 3 J0CRE A SC 1R
RIS 1 25 SR M HE A SO A A% =X, R BT (demux) HY JH: A 55258 B9 RS0 L 3 D000 I 7 s I
Hr B B 93 B4 (packet) HY B> 4 B ORAF 9 0 BT (frame) B3 A5, K Ji5 43 310 % 4
AU 50 M 3K A O ) i g (decoder) HEAT 0t 491 a4 ) HL 264 4 A% 19 LA AT MP3
5 1) 5 000, 23 FH N M R HL 264 @ B 25 F MP3 it 2% , g 5 2 )5 45 21 00 2 J5aG 1 R
(YUV 3 RGB) M & (PCVD £dfs . Z UL, S8 T i e an el 3-8 s

EE: B 3-8 278 A FFmpeg(2. 0) MR K6 A R A48 £ 89 APL, #m K5 bk A
X 5| 42 FAR A AL o R A AE 2 T — 50 8,

Ve A R av_register_all() | ;E-i-ﬂﬂ;‘-ﬁ;ﬁ """""""""""""""""""
s VI —fipacket 4R 1.
97 3(f'|"i£lmiﬁl S ——— I —l-I av_read_frame() I ;{{_}hL,{E} tfﬁ,rtﬂ]'] N
4R EFX Silisal=

* o £
packet i R IR AR T
| aveodee_decode_video2() | & R BT A A IR

]

W EEMF (R | avformat_find_stream_info() |

U B dEFrame
Ay
1 IR A AT R h
ti T T s [ aveodec find_decoder) |
f O
S P B L 75 H et — WO TR
ST AR | aveod Lv_nwﬂﬂ | Y — WG R T AR
TA5ERE)
el — .

c\\ 5 \ulli.( )

figidr T H Fx{".%:tljﬂ}'r?ﬂ{&";;l‘ﬂl-

Ty T T T b | :
e ) O T N {irgb888 . rgh32% ks, ,'Lf;l;}a
5;:-;&_;[-.'-;&{!: Jorls i 2y p“’“'r"-}-&"t—“““ l i ; Q C) SRR, it V‘f‘i“ SR
1 | SR
I
1
]

=y

B RiEf T
AV Jdmm’”! avpicture_fill()
Bl 4 AT ouBufter |- =

av_free_packet() |

! I
FE e T _
IIJ];" ?EFFJ E 1{‘ % i SW s_trceL{mlcxl{) I-"
- P ST I aveodee_close() |

S EF [ aviormat close_input |

& 3-8 FFmpeg B % 157 12

2. £ FFmpeg 1T REB N
Ff A 5 B S T DAAR B [5) 20 47 i B e R SR B B b s i B R XA R
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T BT R TP e g AR I 3-9 iR, FFmpeg 9 APT RAR b it 2 AR 4 ix A ad
R A IR ISC ik 52 L A A5 3% 0O HEAT BT I G A8 ] FFmpeg O Ak BB SC A 19 O ¥ Ak
CRERUNHE

AVCodecContex

AVPacket  aveodec send_packet AVFrame
avsueany [ FIG] | _[ oopreney | [ TRERIBASY —
AVFormatContext (Packet queue) LT (Frame queue) 1 & AL R E I
aviormat_alloc_context | gy read_frame aveodec_receive_frame *ﬁf”?pﬁ—
wik | [ msms
LA (7 PLBIAE 2f25) B
AVPacket aveodec send_packet AVFrame iz 2] A :
vlormat_open_input | AVStream | 0 45141 A 51 o iR i i & |
aviormat_open_inpul ‘ﬂ_&ﬁLlAé’] | AR |¥'Hg{[b.ll[/k&! 1 |¥-ng&]:£|“ —
(Packet queue) (Frame queue) | |

aveodec receive_frame

& 3-9 FFmpeg B 3& 57 12

3. EF FFmpeg HEBRES TSRS

XoF L AT AT I ek 1 ) 2 R D S R SO T AR R LA R &
L) R B AR DG B E S5 LA IR IR

(1) FEMF: ffH FFmpeg XN 19 FE 3 26 P w5 22 847 130w LA T h - 300t ] RAE Y
Eo

(2) FTH M - FTF S0 R SO 44 47 B ARBON 1 1Y FFmpeg 428 | F 3L,

(3) WM PFLAF D TFESARMPAFE , PRAT T 00 G i =X, A SR ASHR I 15 . D)o
B 2% AR 0 2 RS Y P RE R 25 J5 R AT A A ke B gt I U R T D A ks =, DT A B R

(4) 25 FRGF I 11 fif Ay 8« KA BE 1 At X A ) 4 e A 38 2 B 1 2 7 A Ve
() 3 E 2 O AR ) R TS SRR AR T O R A b A B A A e X R B R O A i)
FE A, I R AR MO SRR SO I A T A R R AT A R A R B T ek el DL A
T YRR SR D N A R A A A T B B T A PR AR AT AR P B pR B TR

(5) FTHFFRAS 5 AT FF AR I A5 5

(6) HIIE 40 R A AU e 5 A A . — eI 00 N A R AR #1002 YUV A8 X (R R
(A 2 RGB 25 56 31 025 () 14 5408 o T DL ahb Ak 6 46t 235 g At 2 10 4 7 6 o iy 810 9 460 )5 1)
W L 45 J5 S e oR BB AL B ARG L SR AR G HE T HoW 25 Mk

(1) HiEZAEIK . HiE— A2 X (outBuffer) , H 78 ) H b5 Wi 54 /9 data b, #i 10
RGB ¥#% . QAVFrame 1 data b A7 192 A 48 & 46 X 09 808 . 1 FLAF A R0, 1 35 55 3]
outBuffer (F C HI5 1 H A5 ks 20— Wi 28 £7 X W2 75 22 1 B 4 XA I

(8) i AMEERfEAD . FREL—WTCAVPacket) , H Wi FCHE G (14 2 70 30 47 gt 5 . DA T 3R A A7 i
H) g S B E (YUV 5 PCMD

(9 BICHR e 40« (8 FH 2 400 oR S 5 T 460 245 W A X G 150 1) 5000 R AT T 4 AR AR TR B H
5 JBE v B e A s 2 i B
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(10) AATALIR . BRAG B9 B 46 B o7 LA B AT A 31, 4610 40 o8 I K B L B e 36 B 4% L AR IS S
TEFR . H 3 AVPacketO) R AR AT DL AL Ty 3R [\, {H 2 JC 6 45 31— it 5 52 9 808, A8 3R S
i 5 L 28 52 K

(1) B QAVPacket: ZAH I, & & A av_read_frame ) pREUEBUEHE LB,
A 88 av_new_packetO pRELHEAT T WAESTBL . Bf ALY T packet, R I8 — K av_packet
_allocO) PREL, #1552 J5 T av_free packet O BREUE v Bt N AE . AT 52 )5 . 3R 0l $ AT
(&) HEATEIFE . BRH— ", B R PEARGE A, DAER, 2R

(12) R AR A . AP A A 58 U o 22 288 WA IUY o 3647 X8 17 % I 1) R e

(13) Pt/ i 2% . OGP Z FT 4T 5 (0 A A / G bt 4

(14) CH BF 3C S SO B R SCE BT 2Z R0 B E Y AR o 4% B 0T R IR
FEHL .

EE: FFmpeg #9125 5 3% R A2 @31k 3 2B LM A APL & B AR % & AL o R4
AR R BEA o Rk A A A W 2 BB BUL B R R R AT R LA

3.1.3 {#H FFmpeg S EHIZBREZH R

{# 1] FFmpeg A LABEICE A4 SOOI A b D 45 6L G 1) 23 FH 3] JL A 28 81 1% 45 4 1A K%
API, FE A $E AVFormatContext, AVStream, AVCodecParameters, Ul } avformat_open
input A1 avformat_find_stream_info % . FIE T — 4> & M4 S04 hellod. mp4d , 3352 B
R ARUR A5 B . B AT IF QUM H QtFFmpeg5_Chapter3_001, ¥ il — 4~ C++ 30
ffmpeganalysestreams. cpp, {1 & 3-10 FT/R,

FHE) SORE R SR Anaboe TR BN HERH)
T. @ finpes

& QtFfmpeg$ Chapterd 001
3 QuFFmgpegs Chapterd 001 gro

- Sources
@ cdudir.g)

@ fimpeqdodincop 4
@ maincpp 1 ff Bifitime_baseld i B e

7] 16|~ stat double _r2d(AVRational r)

i {

* rn r.den == 8 ? @ : (double)r.num / (double)r.den; 1se of old-style cast
&

it ret = avformat_open_input(&ic, path, 8, 8);v zero as null pointer constant z
v f (ret = 8) {
printf("avformat_open_input() called failed: %s\n", av_err2strret));
rn =13

3-10 &M FFmpeg m*ﬁ%?ﬂ&ﬁBﬁmdn =

ffmpeganalysestreams. cpp CAFRARAS W1 T G WL IR RS B
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//chapter3/QtFFmpeg5 Chapter3 001/ffmpeganalysestreans. cpp
# include < stdio. h>
# define  STDC CONSTANT MACROS

extern "C"{ //C++{HFH C K%
# include < libavutil/avutil.h>
# include < libavformat/avformat. h>
# include < libavcodec/avcodec. h>

/B L FE ) E LB F] 1libavformat/avformat. h SC{F ) R il
static char av_error[10240] = { 0 };

# define av_err2str (errnum) av_make error string(av_error, AV_ERROR MAX STRING SIZE,
errnum)

//H1% time base fJ4rEEA R 0
static double r2d(AVRational r)
{

return r.den == 0 ? 0 : (double)r.num / (double)r.den;

int main (int argc, char * argv[]) {

AVFormatContext * ic = NULL;
char path[] = "./hello4.mp4";
//char path[] = "/sdcard/test4.flv";

/71T FF AR S

int ret = avformat open input(&ic, path, 0, 0);

if (ret !'= 0) {
printf("avformat open input() called failed: % s\n", av_err2str(ret));
return —1;

}

printf("avformat open input() called success.\n");

/AR BB S (AL S ZE R ) Ui 1 480

printf("duration is: % 11d, nb_stream is: % d\n", ic —>duration, ic —>nb streams);

/72 AR AR B AR B
if (avformat find stream info(ic, 0) >=0 ) {
printf("duration is: % 11d, nb_stream is: % d\n", ic —>duration, ic —>nb streams);

int fps = 0;

int videoStream 0;

int audioStream = 1;

for (int 1 = 0; 1< ic—>nb streams; i++) {
AVStream * as = ic —> streams[1i];
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//3.1 AR
//3 MR APT ] DU{i FH :av_find best stream(ic, AVMEDIA TYPE VIDEO, —1, —1, NULL, 0);
if (as —> codecpar — > codec_type == AVMEDIA TYPE VIDEO) {
//videoStream = av find best stream(ic, AVMEDIA TYPE VIDEO, — 1, —1, NULL, 0);
printf("video stream................ A\n");
videoStream = 1i;
fps = (int) r2d(as->avg frame rate);
printf("fps = %d, width = %d, height = %d, codecid = %d, format = %d\n",

fps,

as — > codecpar — > width, /1R 58

as — > codecpar — > height, /1R s

as — > codecpar — > codec_ id, /1R ) G ff S 1D

as — > codecpar — > format) ; [/ i1 Z k% - AVPixelFormat

}
//3.2 #$RH Si
//audioStream = av find best stream(ic, AVMEDIA TYPE AUDIO, —1, -1, NULL, 0);

else if (as — > codecpar — > codec_type == AVMEDIA TYPE AUDIO) {
printf("audio stream................ A\n");
audioStream = i;
printf("sample rate = %d, channels = %d, sample format = %d\n",
as — > codecpar — > sample rate, / /50 R R
as — > codecpar — > channels, [/ e B
as — > codecpar — > format / /5 W0 K BE A% 2 : AVSampleFormat

/74, KM IR HE IR

avformat close input(&ic);

return 0;

T2 Qt Creator, AF ICES F Y char path[ ]=". /hello4. mp4" F /R~ B & 24 Hi
H % T B hellod. mpa 3CHF, BIT H A g 13 5 B 1842 a0 & 3-11 Bl

» _asinghuabooks > allcodes » FaCodes » chapterd » | _qsinghuabooks » allcodes » F4Codes + chapterd »
&R 1 L
&% 9
buikd-QtFFmpegS Chapter3_001-Des.
QifFmpegs Chapter) 001 taebug
B dirent-master.zip Feless
qrmake stah
& helod.mpd
Makefile

Makefile Debug
Makefile Release

3-11 Qt Creator T B ). / H AT % 12
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] PLE B, QtFFmpeg5_Chapter3_001 il build-QtFFmpeg5_Chapter3_001-Desktop_
Qt_5_9_8_MSVC2015_64bit-Debug (3 H % ¥ i th B 42 , 7E1% H 5t 1 A hellod. mpd 3CfF)
EFRKR,

ZEROIN FEZEL RN .

(1) FTIFEEAR SO i ] aviormat_open_input O EREC, IF 4% 3] AVFormatContext 45
RS e

2) M, LEIRB G S, 8 /] avformat find stream_info () PR %L, 7] LA FRHUE £ 1Y
AL B, R FE A7 % ) AVFormatContext 25 (A28 & ic

(3) A FRANTIR /I - i 7 ic A% i H A I (AV Stream ) , 18 3 ] WF as — > codecpar — >
codec_type ZETI S H| i & 5 45 (AVMEDIA_TYPE _AUDIO) i J& ¥ 45 (AVMEDIA _TYPE
VIDEO) , 88 J5 AT DA HUTE 40 09 2 500, B 466 O Y 98 L i L it 238 AR R A =X, DL S 0 ) R A
R RS RN R

(4) KPIFRERCH I P8 aviormat_close_input () bR % ¢ AT it I B ik 55 48

3.2 FFmpeg HEHEEELEN

fdE 1] FFmpeg X & 30 SCA (B0 46 00D R AT Al Bt L 49 00, e 28706 — & 1Y 20 98, L) &%
PSR ZHE S5 H9F1 APT R, 38k YF, 25 #ig BRPM SO | Jah 206 / ke 206 22 L 9 e A% J22 35X 3
NERB LRI, KT S 2 /D 4 SF 8 ARG SO SO Y 42 (read_thread) LA fif )
HIZk 2 (video _dec_ thread) . ¥ J3i fif i3 B9 £k #2 (audio _dec_thread) F1 78 Yt £k 2 (render _
thread) ., FFmpeg fift i K 375 1 0 % (RHE 48 S B an 1] 3-12 7

FFmpegHE % 5 i

AVInputFormat

URLProtocol AVIOContext
ore read_probe
—--{ read_header ]—--[crcalc_suumn

url_read read_packet |—<|
—-—l read_packet f
url_seck | seek il
I read_seek

url_close
read_dose

o - TR 5 AR - rA i AT e
e A Decoder_thread R sl Render Thread

read_thread J( Audio AVPacket Queue audion dec SWr_convert Aduio AVFrame SDL_Audio-
l\_ AAC Resample QueuePCM Out
av_read_frame |—
swr_scale Color Video AVFrame SDIL_Video-
thread space converl QueneRGE Out

& 3-12 FFmpeg B E M IER &R E

Audio AVPacket Queue
H264 . H265
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3.2.1 {&/H FFmpeg #1710 MR &K

ffi H FFmpeg JEAT A% JLF-J& 06 AN AT D A, X LB 28 T 10 A e Sk it %) 248 g 1k CH:
SERE e AN [F3X 10 4 L Wi 3-13 Fras .

—— {\V[() . ‘URI‘ | | URL Protocol Layer
Context Context Protocol
AVPacket AVinput
™1 Format Format Layer
AVFormat| |
Context

AVStream AVCodec ;

| [0] T AVCodec | Codec Layer
AVS AVC

~— fream) | Ay“’d“ = AVCodec

[1] Context

[E 3-13 FFmpeg SR E MMM S KA 10 REAKEEN

NEERR R RN .

(1) AVFormatContext J& 51 55 4 Jay [ B4 2544 .

(2) M 2T AVIOContext,URLContext fil URLProtocol 3t 3 Fhahi#y

(3) EA> AVStream 7 fiff — AR/ & 350 00 AH O B4l .

(4) B> AVStream Xf i —4> AVCodecContext. £ fiff iZ 45 / & 45 it BT i FH 1) fidk 45 5
= A S E A .

(5) 4 AVCodecContext H1 X i — 4~ AVCodec, B F 1ZMAR /35 4 X 17 1) g i 4%

(6) b fige 5 i AR XF L — 4> AVCodec 4544

(D) B TE AVPacket f1 AVErame 5 Fh 45 #4

X 10 A~ e Bl 9 25 R R AT L4 L DL LK.

1. Y

1E FFmpeg F# WH 4235 FILE.HTTP.RTSP.RTMP . MMS,HLS,TCP FI UDP
& AVIOContext,URLContext f1 URLProtocol X 3 /%5 K 3= 5 H T 7745 35 205 {8 FH
I A SORAS . URLProtocol F T A7 ift w A4l %) S e g X, B b B ISCER X6 1] — 4>
URLProtocol £5#,

i¥&= . FFmpeg P XAk B 4F —#F L: FILE #3L,

2. BEE
1E FFmpeg B3 UL 19 2 2 4% X045 FLV.AVI.RMVB,.MP4 . MKV . TS fl MOV %,
AVFormatContext 454 & 32 2 H T A7 4 7 0000 5 e =X d 3 115 L L J2 48 904 Jmy 119 o ik
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KRB EERAR s AVInputFormat T 72t i A 098 B0 HT % 53 2B A = Cli 11 4% % 1o 7 445
2 AVOutputFormat) , & & 45 5 2 4 R XS i — 4> AVInputFormat 4544,

AVFormatContext 454 1% 24 7R PF I 1208 HH y 336 52 B IR A9 B8 4 1ok
PF. B )& FFmpeg 4% 40 52 450 1) fc A1 J2 G5 A 4, 7 25 W0 000 b 3L 782 vh i 25 M IR AR A 36 T A
58, XEER— 4 AVFormatContext [N B 4 W B2 54 . 5 — & 2 i1 EAb B 8E 45 1
BT A, T 3 26 45 4 A B & AVFormatContext [ B35 % 51 3¢ % 6] 425 i 51 . S A sk ik,
AVFormatContext Z5H & B 1EHIA SR 0L T8 KB M 0. FEMPEG 21 C it 5 %3
B . AVFormatContext 4 #E . ik 5 HE ST,

3. f&H

f£ FFmpeg "% UL (4 45 fif 659 4% 060 35 H. 264, H. 265, MPEG2. MP3 fil AAC %,
AV Stream S5t 14 J T A7 i — A B8/ B33k 09 A OC 8 4 s B > AVStream X W — 4>
AVCodecContext » I T AAAEIZ A/ B 450 3t A58 FH i 5% 7 3 9 A OG0 s & 1> AVCodecContext
HX R — A~ AVCodec, B F % WA /& J0URT ] 9 i A 2 o 5 ol A B 2% A X B — 4~ AV Codec
4k,

4. FHIE

T FFmpeg "% UL B9 17 6l B0 B 45 #0461 45 AV Packet Fll AVFrame, H:H AVPacket
JE i 25 2B 5 DR AT 19 Fe A 800 43 . AV Frame J2 fift B 5 O/ A7 19 J5 4h & A (PCML 38 YUV,
e A G5 HE) A A 1) AT — B2 — o, 1T A T g S L

3.2.2 AVPacket 5 AVFrame

1. AVPacket Z&#3{k

AVPacket &5 F A7 IHMUA HPLAE aveodec. h 3k X fE FFmpeg 4. 4 VUG BCAE B0
B packet. h Sk 3, ‘B 5% AVPacket FIUEEINT .

//chapter3/3. 2. help. txt
/ %%

This structure stores compressed data. It is typically exported by demuxers

*

and then passed as input to decoders, or received as output from encoders and

then passed to muxers.

For video, it should typically contain one compressed frame. For audio it may
contain several compressed frames. Encoders are allowed to output empty
packets, with no compressed data, containing only side data

(e.g. to update some stream parameters at the end of encoding).

kook o ok ok ok ok ok kX

~

AVPacket Z5 (¢ RIS .
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//chapter3/3. 2. help. txt
typedef struct AVPacket {
AVBufferRef * buf;
/ /B s IF[E] 8, 247 &y AVStream — > time base
int64 t pts;
/ /SRS I (8] 8%, P47 5 AVStream — > time base
int64 t dts;
/& AT
uint8_t * data;
/R AL RN
int size;
VALY %1 W
int stream index;
/1M R
int flags;
LTI
AVPacketSideData * side_data;
int side data_elems;
//Wi s G, B O AVStream — > time base
int64 t duration;
/ /YR AD i 22 % i Y position
int64 t pos;

} AVPacket;

AVPacket B3 Bd 5 B A XN ) APL, 75 573 2 0SS B BT A% 10 2 80 AVPacket 48
bl . Xee AP 5 BICHS AT .

//chapter3/3. 2. help. txt

//BPI:

AVPacket * av_packet alloc(void); /15y B AL %5 (]
void av_packet_unref (AVPacket * pkt); / /g5 A
void av_packet free(AVPacket xx* pkt); /BT AL %S (]
/1% R AR

AVPacket * pkt av_packet alloc();

kt) ;
)i

av_packet unref (pkt
av_packet free(&pkt

2. AVFrame Z#3K

AVFrame G5 AL T frame. h 3k SCHF, T A7 it 05 0 08 2 A0 400 It 25408 4 av
frame_alloc #4740 L, 1] av_frame free #E4T R, AVFrame 538 —K, 7] Z W E H . f
JH av_frame_unref ATLIESI . B X T AVFrame AR .
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//chapter3/3. 2. help. txt

/ %%

% This structure describes decoded (raw) audio or video data.

*

% AVFrame must be allocated using av_frame alloc(). Note that this only

* allocates the AVFrame itself, the buffers for the data must be managed

% through other means (see below).

% AVFrame must be freed with av_frame free().

* DL EE AR AR AR A (LR ) & IS A . b U ] av_frame_alloc() /)AL AVFrame.
* G BEERE, AN BC AVErame AR B, o Z5UE i H Al T 24 BB R 22 e X

% AVFrame 2575 {i [f] av_frame free()FEik.

*

* AVFrame i 43 HC — WK, SR )5 AT LA 28 52 fd FH 22 UK LU ARAE A () 1) A5 4

* AVFrame is typically allocated once and then reused multiple times to hold
* different data (e.g. a single AVFrame to hold frames received from a

* decoder) .

% In such a case, av_frame unref() will free any references held by the frame and reset it to
its original clean state before it

* 1s reused again.

* TEXFIGBL T, av_frame unref () K BEMHEA BT ¢4 W BT A 51,

* I E B O R G 1 T IR, SR R

x/

AVFrame £ 5 J5 H T A7 & AT, (46 data (4 . width height.pts.pkt_dts.pkt
_size.pkt_duration.pkt_pos FE {5 &, 76 H Wr & 75 Sy 2w, 7] U# FH key frame S 4,
LRI E SC ARSI

//chapter3/3. 2. help. txt
typedef struct AVFrame {
# define AV_NUM_DATA POINTERS 8

//pointer to the picture/channel planes. //#5 [f] & J Fli# i S i A9 48 %1
uint8 t * data[AV_NUM DATA POINTERS];

/ %%
% For video, size in Bytes of each picture line.
% For audio, size in Bytes of each plane.
* NPT, B R E R AT I RN (52
* N T E I, BEAS T R/N, LS B

* For audio, only linesize[0] may be set. For planar audio, each channel

* plane must be the same size.

* X T EM, AREE linesize[ 0]. X T I & 45, 4538 18 V- 1] 19 K /)N 420 250 AH )
* For video the linesizes should be multiples of the CPUs alignment

* preference, this is 16 or 32 for modern desktop CPUs.
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* 0 T AL, 2 45 K/ RS CPU X 5 1Y A5 48 (0 T 16 B 32 i (i SLAX R T CPU)
* Some code requires such alignment other code can be slower without
* correct alignment, for yet other it makes no difference.
%/
int linesize[AV NUM DATA POINTERS];

% pointers to the data planes/channels.

*

* For video, this should simply point to data[ ]. %} F#4ii, H 7545 n) data[ ]
*

* For planar audio, each channel has a separate data pointer, and

% linesize[0] contains the size of each channel buffer.

o T T A, A T8 AR A — A B A R A B,

* Jf H linesize[ 0141 7 %4> 38 iH 22 vh X (1) K /)

* For packed audio, there is just one data pointer, and linesize[O0]

* contains the total size of the buffer for all channels.

* 0 TR &, BA — DB 5T F Linesize[ 0], £33 i 47 3 18 2% vh X (19 84 K /)
*/

uint8 t x* extended data;

* (@name Video dimensions : #fL J5i 1Y) Te B Al i &
x /
int width, height;

/ %%
* number of audio samples (per channel) described by this frame
* RT3 1) 5 AR A R (A T 0 )
*/

int nb_samples;

/ %%
* format of the frame, — 1 if unknown or unset
* Values correspond to enum AVPixelFormat for video frames,
% enum AVSampleFormat for audio) :
* (R EM R (W - AVPixelFormat, &5 4l : AVSampleFormat)
x/

int format;

/ %%
* 1 —> keyframe, 0—> not /15275 by K g
x/

int key_frame;



$3E FHLFFmpegEt. JEEEIBLERAPI ||p 77

% Picture type of the frame. / /ot i 45 25 A
*/
enum AVPictureType pict_ type;

/ *%
* Sample aspect ratio for the video frame, 0/1 if unknown/unspecified.
x/

AVRational sample aspect ratio; /758

/ %%
* Presentation timestamp in time base units.
%/

int64 t pts; //pts: ik 7~ B E]

% DTS copied from the AVPacket that triggered returning this frame.
* This is also the Presentation time of this AVFrame calculated from
* only AVPacket. dts values without pts values.
*/

int64 t pkt dts; //dts : fif i st ] 3

% picture number in bitstream order :%ifig i E 4T 5
%/

int coded picture number;

/ %%
% picture number in display order : I 7~ EIR 7 5
%/

int display picture number;

/ %%
* quality (between 1 (good) and FF LAMBDA MAX (bad))
*/

int quality;

/ %%
* for some private data of the user :FAf 404
* /

void * opaque;

/% FRAIN, X 2245 7 (K] R b 5 IR 22 K I [H]
* When decoding, this signals how much the picture must be delayed.
* extra delay = repeat pict / (2 * fps)
x/

int repeat pict;
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/% BT AR R AT A A Y
* The content of the picture is interlaced.
*/

int interlaced frame;

/% QRN ARRRAT A, W7 00 2 R TR
% If the content is interlaced, is top field displayed first.
x/

int top_field first;

/xR PR TR O €A AR EL A B — TR 2

* Tell user application that palette has changed from previous frame.
x/
int palette has changed;

/ %%
* reordered opaque 64 bits.
*/

int64 t reordered opaque;

/ %%
% Sample rate of the audio data. 3 AT 4T F) R AE R
%/

int sample rate;

/xR STEURE Y T AR R
* Channel layout of the audio data.
x/

uint64_t channel layout;

/ %% RAVBuffer 5| F 4% f St Mt i) £l s .
* QSR K 14 T A T8 R R O NULL, M2 R #6472 2% 1 5L
* AVBuffer references backing the data for this frame.
* If all elements of this array are NULL,
* then this frame is not reference counted.
x/
AVBufferRef * buf[AV_NUM DATA POINTERS];

[ xx WikR &
* Frame flags, a combination of @ref lavu frame flags
%/

int flags;
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* YUV colorspace type. YUV 2 {2 i) 2 %1
* — encoding: Set by user

* — decoding: Set by libavcodec

*/

enum AVColorSpace colorspace;

//number of audio channels, only used for audio.

int channels; //35 5518 8 %, H F 35 5

//size of the corresponding packet containing the compressed frame.

int pkt_size; //&L % K4 WTAY AH N EOE 6 A K/

...... [/ ab A w1 — e AR
} AVFrame;

Forp i ZE B F AVPicture Type (i T libavutil/avutil. h S F#ow , Heas & AL
(1

//chapter3/3. 2. help. txt
enum AVPictureType {

AV_PICTURE_TYPE NONE = O, //< Undefined A%

AV_PICTURE TYPE I, //< Intra JCHEEWT, T Mo
AV_PICTURE_TYPE P, //< Predicted P fifi

AV_PICTURE_TYPE B, //< Bi—dir predicted, B Ifijf
AV_PICTURE TYPE S, //< S(GMC) — VOP MPEG — 4, S i
AV_PICTURE TYPE SI, //< Switching Intra, SI i, J F¥YJj#
AV _PICTURE_TYPE SP, //< Switching Predicted, SP Ifij
AV_PICTURE_TYPE BI, //< BI type, BI I

¥

AVFrame 5 Bt 5 B WA AH R 19 AP, HAR G APT Bl FHS2 61 AR RS U R

//chapter3/3. 2. help. txt

//BPI:

AVFrame * av_frame alloc(void);

void av_frame unref(AVFrame * frame);

void av_frame_free(AVFrame *x* frame);

//demo:
AVFrame * frame = av_frame alloc();
av_frame unref(frame);

av_frame free(&frame);



80 || FFmpeg T3 ——SDK A FF 4 52 16 £ R R A 8

3.3 i ENZXAEEHEEW

P2 F AL BRA A PR, 0T LB S FFmpeg 19 1/O AbPHZE  $243E T 58 U 19 42
TGRS . X—EWEM . — 7 AR S P B IR URL S RUZ DUAT 4 Ui 7 18] 3%
VR L8 A% s SO RN 285000 5 59— T BB BRI o gt T LA B8 80 56 1 7 3, 48] dan it
H openOFTFF R A H read O B2 HUFE IR A9 I 4R FL R B write O [a) 98 U8 5 AR 4Rt
PRIV seek OFE B PR BEHLAE R A close O S B2 U6, JF 42 L 2% vp X buffer, BT A 1)
BEAE AR Vs [) — > SO —

FFmpeg (PP ILZE £ 4 73X FE — AN 5l 52, 8 U5 0] SC A — B 2 U 1) B8 3, 3 A~ E & 78
Linux RE P& EAE, ~UEZXMHF, X220 ELSEHEAR 34D, 00 H
URLProtocol,URLContext #1 AVIOContext, A] PIIAAX 3 MEMAREZEWBA L TH
KRN 3-14 iR,

+ write_packet{void *, uiniB_t *, int) : int

FileContext R
+ & int
+  name: char'
gec + next struct URLProtocel *
+ blocksize: int

+ url_open{URLContext *, char *, int) - int
+ url_open2(URLContext *, char *, int, AVDictionary ) - int
+ url_read(URLContext *, unsigned char *, int) : int

+  wrl_writs(URLContext *, unsigned char *, int) - int

+ url_seek{URLContext ", int64_t, int) : int64_t

+ uri_close(URLContext *) - int

& 3-14 FFmpeg thilERTiFRE 3 MNEIBLEH

P SCERAE T2 4549 /2 AVIOContext, X A X R SE L T 7 22 v 19 13525 #24F 3 FFmpeg
% AXT 4R AVFormat B pb FEtH8 M — 1 AVIOContext, AVIOContext [ opaque 3Z PR
51—~ URLContext X4, iX X G 3¢ 1 P iSO G2 S U iS4 4E X 4, Ho prot 48 ) B
A P ERAVERT B, priv_data #8 [l BAK B BRXT 4. URLProtocol S PR SCERVE XS 42, &1 %)
BRI A — DX R RS R B PR ISCERAE RS RN — S RSO0 G OCHK B AN, SO 1 X
%4 ff_file_protocol, & KB Y &5 ¥ 1K /& FileContext,

1. URLProtocol £ #3K

URLProtocol f&iX J2 1 IS )2 M 45 MK, 15 A B i 18] J7 i . B h A H & 8 1
URLProtocol Z5#) &, 7E FFmpeg W LA H B IE XAFETE v 4% 7 202 [I_xxx_protocol, F
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xxx P4 . URLProtocol BB bR KIS 1 I B2 i T b 3 28 SCPF 8RR 19 B A1 O 3k, 2R
S I 45 0 IS0, DU 9] 2% 5 [ 194 — D) Al B 28 7 3 88 759 o, il LUIA A URLProtocol 428t 1 B3
W R 73k . AR R A ] AU AT

//chapter3/3. 3. help. txt
typedef struct URLProtocol {

const char * name; //Phi¥ % Fi
( % url open)( URLContext * h, const char *url, int flags);

int
int ( * url read)( URLContext * h, unsigned char * buf, int size);
int ( * url write)(URLContext * h, const unsigned char * buf, int size);

int64 t ( * url seek)( URLContext % h, int64 t pos, int whence);
int ( * url close)(URLContext * h);

int ( *x url get file handle) (URLContext * h);
struct URLProtocol * next; //#§[i] F—> URLProtocol %f%: (it URLProtocol DA%EFeeEREE—itd )

int priv_data size; //FiZ% URLProtocol X4 &1k 1) X 5 #i) K /N

const AVClass * priv_data_ class;

} URLProtocol;

URLProtocol J& FFmpeg " 45 /F ST 19 25 48 Can SCF . W 4% 8 8iE i 55 ) . B 45 open.,
close.read ., write,seek & [0 1 p& 5 S B0 EAR BYHRAE . FE av_register_all O pRECH, 38 14 8
REGISTER_PROTOCOLO %, i & i) URLProtocol & AR 17 7E L first_protocol h%E 3k

RytE R,
LI Se sk ), £ file protocol 2% i X AIACAS AN T .

//chapter3/3. 3. help. txt
URLProtocol ff file protocol = ({

¥

. name = "file",

.url_open = file open,

.url read = file read,
.url_write = file write,

.url seek = file seek,

.url close = file close,

.url _get file handle = file get handle,
.url check = file check,
.priv_data_size = sizeof(FileContext),
.priv_data_class = &file class,

A LLE W . priv_data_size B {H N sizeof (FileContext) , Bl {f file protocol Fl1%4%f4) {4

FileContext £ CHk .
FileContext % 4 i) & AT AN .



82 || FFmpeg NI ¥ MR——SDK AT & SHIELHEER N

//chapter3/3. 3. help. txt
typedef struct FileContext {

const AVClass * class;

int fd; /1 AR A

int trunc; /w1

int blocksize; //ZK/IN, B EEE SCIF 1B R 5155
} FileContext;

k[ EF {f file protocol B R FE 4. VL url _read B¢ 5t J 6], & 48 1 file_read () pf
BAZ PR E LUNF .

//chapter3/3.3. help. txt
static int file read(URLContext * h, unsigned char * buf, int size)

{
FileContext * ¢ = h—>priv data;
int r;
size = FFMIN(size, c —> blocksize);
r = read(c—>fd, buf, size);
return ( -1 == r)?AVERROR(errno):r;

AR FT DA

(1) V8RBT, URLContext B priv_data #8 [ —> FileContext ¥ %,

(2) Z R BRI B R R B2 FileContext. blocksize RN

FAN BT K B — A4S F X 4. URLContext, X 4> XF % ) priv_ data 1§ 18] — 4>
FileContext,

AT LA —F FILE WA JLA sR B CHESE il 2 38 V5 SCF S #04E) , %E XAE libavformat/
file. ¢ SCFH ARAL T .

//chapter3/3.3. help. txt
/ % standard file protocol : i SCAFHRIL * /
/13, A read()
static int file read(URLContext * h, unsigned char * buf, int size)
{
int fd = (dintptr t) h—>priv data;
int r = read(fd, buf, size);
return ( —1 == r)?AVERROR(errno):r;
}
/15 30, s H write()
static int file write(URLContext * h, const unsigned char * buf, int size)
{
int fd = (intptr t) h—>priv data;

int r = write(fd, buf, size);
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return ( —1 == r)?AVERROR(errno):r;
}
/13RS A A
static int file get handle(URLContext * h)
{

return (intptr t) h—>priv data;

# if CONFIG FILE PROTOCOL
/AT I3 - Fe 2 ] open()
static int file open(URLContext * h, const char * filename, int flags)
{
int access;
int fd;

av_strstart(filename, "file:", &filename);

if (flags & AVIO FLAG WRITE && flags & AVIO FLAG READ) {
access = O CREAT | O TRUNC | O RDWR;

} else if (flags & AVIO FLAG WRITE) {
access = O CREAT | O TRUNC | O WRONLY;

} else {
access = O_RDONLY;

}
# ifdef O BINARY

access | = O _BINARY;

# endif
fd = open(filename, access, 0666);
if (fd == -1)

return AVERROR( errno) ;
h->priv data = (void * ) (intptr t) fd;

return 0,

/ % XXX: use llseek * /
/1 5E AL SO - B R T 1seek()
static int64 t file seek(URLContext * h, int64 t pos, int whence)
{
int fd = (intptr_t) h—> priv_data;
if (whence == AVSEEK SIZE) {
struct stat st;
int ret = fstat(fd, &st);
return ret < 0 ? AVERROR(errno) : st.st size;

}

return lseek(fd, pos, whence);
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}
[/ SO B A8 close()
static int file close(URLContext * h)

{
int fd = (intptr_t) h—>priv_data;
return close(fd);

2. URLContext Z5#{fK

URLContext 2% [ F X4, & URLProtocol | — 2 AL H A, 154 W5 ) 5 &
KB HT DT RS (S B .l B4 URLProtocol X110 £ A B85 W) J5 32 , I Hoal it #5845 55
Hh— A DR SUAR DG B AR ZS AR R G O R A 1 BT P U5 R RS AR B . R IRESAE B4
ZER IR FR S U4 ARG, DL HT TP Byl 1, A0 B 25 89 1 44 Fx 2 HTTPContext, 15—
R AT BB S By R 2 e B[] — AR OIR S AE B B S5 A 4 b B AN hetp hteps httpproxy Xf
R ) URLProtocol £5#4& 4 ff_http_protocol . ff_https_protocol #l ff_httpproxy_protocol,
{ER X 3 AP0 7 ) — AR 25 45 B R 3045 # 1 HiepContext. #4401 FILE, PIPE H
WX A URLProtocol 25444~ {f file_protocol Fl {f _pipe_protocol, — 3 X} i [a] — Ff Rk 75
5B B CEE R FileContext, 145 MR R 7B AR W1 F .

//chapter3/3.3. help. txt
typedef struct URLContext {

const AVClass * av_class; / *¥% < information for av_log(). Set by url open(). * /

const struct URLProtocol * prot; //4§ [a] H:# URLProtocol

void * priv_data; //— P FH R 48 1) S A BRI A R 3¢, 4 FileContext

char * filename; / %% < specified URL * /

int flags;

int max packet size; / %% < if non zero, the stream is packetized with this max packet
size * /

int is_streamed; / %% < true if streamed (no seek possible), default = false * /

int is connected;

AVIOInterruptCB interrupt_ callback;

int64_t rw_timeout; / %% < maximum time to wait for (network) read/write operation
completion, in mcs * /

const char * protocol whitelist;

const char * protocol_blacklist;

int min packet size; / %% < if non zero, the stream is packetized with this min packet
size */
} URLContext;

A LA ), URLContext I filename {#£4F T iy A U4 prot FEARLE T &R B A9 L

PEAEXT 24841  flags A S8 E »is_streamed K max_packet_size B ERIA{H N 0, priv_data

B T —A R P EAEXT 2 19 priv_data_size 8§ 8 K/ ZS 8], 3 Hiz 2s M gk w1 G 46~ o,
URLContext Al URLProtocol B R U 3-15 FiR .
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ff_file_protocol ©  FileContext

ff_fip_protocol © FTPContext

ff_hls_protocol © HLSContext

ff_http_protocol © HTTPContext

URLProtocol ©
URLContext IO

ff tcp_protocol ©  TCPContext

ff_udp_protocol ©  UDPContext

ff unix_protocol ©  UnixContext

3-15 URLContext 1 URLProtocol B % %&

3. AVIOContext %53k

AVIOContext & WMZ e b — 2 SR, 77 LLIA A & il )2 19 28 3 APT, £ 40 % i
H) AVFormatContext i34 AVIOContext M H % 10 501 GE f1. AVIOContext i i 43
A7 URLContext 1443 PrLy5 0] J5 3% B Ui nPIR A, R B R e it — M B g IX . X
LT G2 p X, WERT DIAE R i3 92 v X, AT DIAE RS 2 op X, 2 9R f] — i 2] H SRRl 5 5
T .

//chapter3/3.3. help. txt
typedef struct AVIOContext {
const AVClass * av_class;
unsigned char * buffer; / *x< {5 2% buffer EifHbiE * /
int buffer size; / %% < buffer K/N %/
unsigned char * buf ptr; / %% < Current position in the buffer * /

unsigned char * buf end; / %% < End of the data * /

void * opaque; / %% < 45 0] URLContext * /

int ( * read packet) (void * opaque, uint8 t * buf, int buf size); /* 4§[i ffurl read
() x/

int ( * write packet)(void * opaque, uint8 t * buf, int buf size); /* 4§[1 ffurl write
() =/

int64 t ( * seek)(void * opaque, int64 t offset, int whence); /* #§[n ffurl seek() * /

int64 t pos; / %% < 0] buffer Xf N SN BRI E %/

int must flush; / %% < true if the next seek should flush * /

int eof reached; / %% < true if eof reached * /

int write flag; / %% < true if open for writing * /

int max_packet size;

unsigned long checksum;

unsigned char * checksum ptr;

unsigned long ( * update checksum) (unsigned long checksum, const uint8 t * buf, unsigned

int size);
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int error; / %% < contains the error code or 0 if no error happened * /
int ( * read pause) (void * opaque, int pause);/
int64 t ( * read seek)(void * opaque, int stream index,

int64 t timestamp, int flags);

int seekable; /R AR, 0 R AA# R
int64 t maxsize;
int direct;
int64_t Bytes read;
int seek count;
int writeout count;
int orig buffer_ size;
}AVIOContext;

URLContext ff 4 I — )2 & AVIOContext, AVIOContext. buffer & |n] B iF #| /9
buffer, AVIOContext. orig_buffer_size Fll AVIOContext. buffer_size {04 buffer_size,buf
ptr FEWFH LN buffer T4 # Ak, opaque $5 7] URLContext ¥4,

AVIOContext A7 LU JLANE 2 H R 2

(1) unsigned char * buffer: ZZFIFIRN B .

(2) int buffer_size: 247 K/NCERINN 32 768),

(3) unsigned char * buf_ptr: YME7HE ERHAI N B,

(4) unsigned char * bul end: ZFE4E RN E .

(5) void * opaque: URLContext 254 ,

TEMFIS T OL T buffer Hl TA7i# FFmpeg B2 A BB . B0 54T IF — D HBTSCR I
SEIEHE AT 132 A buffer. SR 5 £ 45 iR A% 8 FH T 15 ; H A opaque 3§ M T URLContext,
X AL ] LA URLContext JKHBE F .

3.4 HEENMAEZHELSN

1. AVFormatContext £ 4 {&

AVFormatContext 1] DA B 28 & R B 4500 IR Z B H EE A S8k, e
5T — DWW A N &, o AVInputFormat 8% AVOutputFormat (i) — i [8]
AVFormatContext P§ HBEFFIEH A7 —4~) AV Stream Ml AVPacket &5 JL4~ 5 E Ay &5 H) M —
SEH A {F B, B A0 title author, copyright 4§ , A — %8 0] G2 7 g A 15 v 23 FH B A9 45 2., 911 4n
duration file_size,bit_rate %, 7E FFmpeg 1. 4 2 %45 4 M 1 1 J2: 3 i 4 ok i
R o 1T 43 TE IR TR A A B9 i D 88 P A S ) pRBCR PR R D AN TR BT R B T s AL Bl A
AVFormatContext 4 Et A7 SRS AN T
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AVFormatContext * formatCtx = avformat alloc_context();

AVFormatContext &5 3E % B %, K% B 7E libaviormat/aviormat. h ¢4, %
SR (AT B & PR W RS B .

//chapter3/3. 4. help. txt
typedef struct AVFormatContext {
const AVClass * av_class; //5 logging M avoptions #f ] class, ] avformat alloc context()
[/ E

struct AVInputFormat * iformat; //#Hi AZ&#s#%z, 2 HITE M E ] (demuxing only),
//H avformat open input ()% B

struct AVOutputFormat * oformat; //%yH Z&#stg =, B HAEE H (muxing only), 2 20 7E 7 FH
//avformat_write_ header()Z BijiX &

void * priv_data; //#& N FFH EHE, 752 B} i avformat write header()i% & demuxing:
//H avformat open input() & &

AVIOContext * pb; //I/0 context. fEfi#E FIt, £F avformat open input( )i Z Ak &,

//553 H avformat open input()i% & ; 7 & N, 7F avformat write header()Z {ij i i ] & i% &

/x WfER x/

int ctx_flags;

unsigned int nb streams; //¥%i B4 H

AVStream *x streams; //3CHFIA ik 51 3%, 4 R 2200 A8 1 i, W AT LLE 3 avformat_new_
//stream( )G &

char filename[10247]; //#%w A\ 83 %yt 69 30444 , /i 52 F Bk i avformat open input()i% &,
/ /5 FI ] LA avformat write header()Z Riji% &

int64 t start time; //FFUAMIMYNLE , N2 HE E . RAEME A 2 (Demuxing only)

int64 t duration; //¥i K

int64_t bit_rate; //FEEA W HLERER

unsigned int packeet size;

int max_delay;

int flags; //Demuxer/Muxer HIRZS

/1 34k A8 W T E L

int64 t probesize; //if i AVInputFormat M i A i o 52 B8R 19 B K K/, 7F avformat
//open_input () Z ik B, B ALE M Hf ] (Demuxing only)

int64 t max analyze duration; //M 3 H avformat find stream info( )% A i H i 2] £ P 1Y
[/ KK/, TF avformat find stream info()Hij ik &

const uint8_t x* key;

int keylen;

unsigned int nb programs;

AVProgram * % programs;

enum AVCodecID video codec id; //HUH0 4w f# i o id, 1€ ff A% I B user 1% &

enum AVCodecID audio codec id; //3F A 4 ft iS5y id, 76 65 B iy user % &

enum AVCodecID subtitle codec id; //FH:4wf#fS ey id, 75 @ AS I H user % &

unsigned int max_index_size; //%F 55U A0 B K N AE 1 5L

unsigned int max picture buffer; //Buffering frames f{ & K N 1EF 15 4

unsigned int nb_chapters; //AVChapters array [ chapters f{ %1 &
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AVChapter x* chapters;

AVDictionary * metadata; // B HE

int64 t start time realtime; //#tH#AH}[AE], M PTS = 0 JFiG

int fps_probe size; //M¥E avformat find stream info()H, F T & Wik, FAE i %k .
/ST v

int error recognition; //%f 1% A il

AVIOInterruptCB interrupt callback; //HE X

int Debug; //flags to enable Debugging
# define FF_FDebug TS 0x0001

int64 t max interleave delta; //#% K3 X Buffering(Zg 84 ) B K, 7 muxing (& F ) B i Fi

int strict std compliance; /7 eV AR bR AR

int event flags; /IR ﬁ@ﬂif#?ﬁi%#ﬁ’]ﬁﬁ

int max_ts probe; //f#RG5E 1 WT(5E 1 A H AL ) B S2 IO fie K Packet 41 H

int avoid negative ts; //7E%E ] (muxing) ik B o ke G JC R A Bt ] K (timestamps)

# define AVFMT AVOID NEG TS AUTO — 1 //< Enabled when required by target format
# define AVEMT AVOID NEG TS MAKE NON NEGATIVE 1 //< Shift timestamps so they are non negative
# define AVFMT AVOID NEG TS MAKE ZERO 2 //< Shift timestamps so that they start at 0

int ts_id; //ts(Transport) i) id

int audio_preload; //F& SHHRFIINZR, A & fr A 4% =B 2 Ff

int max_chunk duration; //#x K chunk B}, A &2 B A k% = HR 2 4

int max chunk size; / /8 K chunk PL2A5 R BT, S 2 T A A 0B SRR

int use_wallclock as_timestamps; //5&% il fdi f] wallclock A [a] 8 1E o £ 4 1 1Y pts/dts, Nk
/16 b WIAEFE, W2 AR e A 25 8 3

int avio flags;

enum AVDurationEstimationMethod duration estimation method; / /T LA 3 A R B8 7 20 A T
/1R S o] 52 B

int64 t skip initial Bytes; //4+TIF¥iit, Bkid#) b 755

unsigned int correct ts overflow; //#&1F BNt [a] s H

int seek2any; / /55 ) % 2R B AT —

int flush packets; //{E& 4> packet ZJi, il #f 1/0 Context

int probe score;  //#% XM PS>, H K E 47 /& AVPROBE SCORE_MAX

int format_probesize; //{3: MU K52 15 BOR B 8 A% 2

char * codec_whitelist; //fi"', '43F&H BT Al FH Y decoder (fift % #% )

char * format whitelist; //MHi', '4rB& I Fr A 7 FH f) demuxers (fif & F #% )

AVFormatInternal * internal; //libavformat PN EBFAA AL 7

int io _repositioned; //I/0 BE B HR &

AVCodec * video codec; //Forced video codec, $%5k fift i o 5% 2 #H [F] codec id FJAEJH Codec

AVCodec * audio codec; //Forced audio codec, 455k fiftf5 s 5 #H [F] codec id A3 Al Codec

AVCodec * subtitle codec;//Forced subtitle codec, 45k fBHD %5 #H[R] codec id HF%: Codec

AVCodec * data codec; //Forced data codce, #54f fift i 4% 2 % #H [F] codec_id %X 4 Codec

int metadata header padding; //7F metadata(JC¥(4) ki% & padding {EH

void * opaque; //F A BHE

av_format_control message control message cb; //i% & il F i {5 FH #4) Callback

int64 t output ts offset;  //%u Hi i} [a] 3w 72 &

uint8 t * dump separator; //H:ffsrRRisa, WLLE", "EE " \n" B Hith

enum AVCodecId data codec_id; //Forced Data codec_id
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int ( * open_cb) (struct AVFormatContext * s, AVIOContext * % p, const char * url, int
flags, const AVIOInterruptCB * int cb, AVDictionary ** options); //jd B} K%, A io open
//and_io close fU#

char * protocol whitelist; A7 AS A O A ]

int ( * io_open) ( struct AVFormatContext * s, AVIOContext * % pb, const char * url, int
flags, AVDictionary ** options); //24 I/0 Wi+ IFit, fift 52 FH 44 0 [a] I ok %k

void ( * io_close) (struct AVFormatContext * s, AVIOContext * pb); //AVFormatContext ]
/ /3B B [ 3 o £

char * protocol blacklist; /TR 4

int max_streams; //¥i & K&, 7F decodeing i ¥ &
}AVFormatContext;

2. AVInputFormat 25 #3{&

AVInputFormat £ COM 4 H i B4l 4549, R A SO de s X, 46 & T 0 fg
PRI, — Bl SO 2 A4 SO0 I — > AVInputFormat 4544, 7212 ¢ iz 47 A 2 A S, A0 T
libavformat/avoformat. h 3CfH,

AViInputFormat 7F fif 52 F i (A 358 2 ) B 132 RO AAC SO I8 4R 29 A 5040 B Bl 60D
BABREAE D8 EZ ARG, REZENTFENT.

(1) long_name: A2 FK R T4 2 K00 . B 5 T ERIED

(2) mime_type: mime ZEHY, T H T 7B M B K A VB Y mime 287,

(3) next: H T4 F —4> AVInputFormat,

(4) (* read_probe) : FI W25 & SCIF & 15 A 1T RE # A A o oA =X, B2 40 1) 22 b IXfR TR
4 AVPROBE_PADDING_SIZE 545 K/IN, P BR AR 75 22 57 22, 45 ) JC 20 46 4

(5) ( *read_header): EEHAE K, W41k AVFormatContext Z5H) & ,

(6) (% read_packet) : EHL—> packet 777 A pkt #84f .

AR A AR IR (A F By & SO IR RAE D -

//chapter3/3. 4. help. txt
typedef struct AVInputFormat {
const char * name; //%ij A%z % 24 R
const char * long name; //#% 34 £ FR (A X T 56 4 FR 1T 5, 35 5 T ba 152)
/ %%
* Can use flags: AVFMT NOFILE, AVFMT NEEDNUMBER, AVFMT SHOW_ IDS,
* AVFMT GENERIC INDEX, AVEMT TS DISCONT, AVEFMT NOBINSEARCH,
* AVFMT NOGENSEARCH, AVEFMT NO BYTE SEEK, AVEFMT SEEK TO PTS.

%/
int flags;
const char * extensions; //UWIHE LT ¥ &, §iA S EA7#% W, (0 H h iz T ag B mr 2 KA
/1%, ANHEFEAE

const struct AVCodecTag * const % codec tag; //#if#fSbras, 4 F 5%
const AVClass * priv_class; //< AVClass for the private context
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const char * mime_type; //mime Z&#I, & ] F 7E #4046 7% VT fic A9 mime 28 Y
/% BAT R AR B AR AS & A 4 APT () —# 4. BN AREAE libavformat Z AN A, AT
LA i 75 B ORI B
* WAE BRI AILFE. +/
struct AVInputFormat * next; //JH T4%4% F —> AVInputFormat
int raw_codec_id; //Jflth demuxers ¥ EATHY MG #s id [ 1EAE X B
int priv_data size; //FhA FHE K/, 7T LU T 8 75 220 B 2 R0 INFER 28 40 T X Lo 4 4
x W7 25 78 SC A 2 5 A R AR BEAF BT b A 2. 4R 43 i 28 b X PR HIE Ol AVPROBE_ PADDING _
SIZE 515 K/h, UL BRIEFR T 2, & W TC Ak 4.
*/
int ( * read probe) (AVProbeData * );
/ %%
* BERUE L, IR W6 16 AVFormatContext 4544 &
* @return 0 KR FRAE Y
%/
int ( * read header) (struct AVFormatContext * );
/ %%
* FHL—> packet JFAF A pkt 54 1. pts Fl flags £ Bk [F] B 1% & .
* @return 0 RAREIERY), <0 RREEFH
* 43R [] 5 B, pkt W] 58 A allocated 544 7E bR AR [B] 2 BT BRI T
x /
int ( * read packet) (struct AVFormatContext % , AVPacket x pkt);
/ /3% M i, AVFormatContext Al AVStreams /s 23§ X 4~ oR BRI
int ( * read close) (struct AVFormatContext * );
/ %%
* {E stream_index [V 1, i il —A~45 %€ 19 timestamp, 18 2 3| Ff T i
* (@param stream index NREN — 1
* @paran flags QIR BA 58 2 VE L, W P 5E 5] Hi 4 42 ] f5 DG AL .
* @return>= 0 I
%/
int ( * read seek) (struct AVFormatContext * ,
int stream index, int64 t timestamp, int flags);
/ /3B stream[ stream index]HY K — 4N [E] 8%, &0 5 & A= S5 %, 3R [B] AV_NOPTS VALUE
int64 t ( * read timestamp) (struct AVFormatContext * s, int stream index,
int64 t % pos, int64 t pos limit);
[/ IF R B R S 6 i, R LE SR B RTSP A% 2 Y M 48 4% XA A B X
int ( % read play) (struct AVFormatContext * );
int ( * read pause) (struct AVFormatContext * ); //E{1Z4&, R A 1E4% i RTSP #% =X Y R 4%
/XA AR X
/ %%
* MRk B 48 7 A s I
% (@param stream index 752 M HE R AE 1Y IR
* @paran ts 5 2P 2 1 3 )5
% (@param min ts max_ts seek fY X [A], ts 75 2 75 X 4> 70 B .
%/
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int ( * read seek?) (struct AVFormatContext * s, int stream index, int64 t min ts, int64 t

ts, int64 t max ts, int flags);

/ /38 1] P £ 3 3R 0 J
int ( * get device list) (struct AVFormatContext * s, struct AVDeviceInfolist * device
list);
/IR AL B A e ) F AR B
int ( % create _ device _ capabilities ) ( struct AVFormatContext * s, struct

AVDeviceCapabilitiesQuery * caps);

/IR TR B e ) T AR

int ( * free device capabilities) (struct AVFormatContext % s, struct AVDeviceCapabilitiesQuery
* caps) ;
} AVInputFormat;

3. AVOutputFormat Z£#{&

AVOutpufFormat 5 AVInputFormat 25, 2L F COM #2 1 B 5 ia 454 2
A A ks 5 BT BB R, 2 T libaviormat/avoformat. h (. FFmpeg 3 #F
2525 BE A i SRR SR L4 MP4 FLV . 3GP 45, 1fii AVOutputFormat 45 & W47 T
X AR R B — B R R, AP N — 4 AVOutputFormat 4544, FFmpeg ¥
AVOutputFormat i BEER A7, AN 3-16 F .

AVOutputFormat AVOutputFormat AVOutputFormat
MP4 FLV 3GP

& 3-16 AVOutputFormat % B8 % R & 7%

//chapter3/3. 4. help. txt
typedef struct AVOutputFormat {
const char * name;
/ %%
% Descriptive name for the format, meant to be more human — readable
* than name. You should use the NULL_IF CONFIG_SMALL() macro
* to define it.
*/
const char * long name;
const char * mime type;
const char * extensions; / ** < comma — separated filename extensions * /

/ * output support * /

enum AVCodecID audio codec; / %% < default audio codec * /
enum AVCodecID video codec; / %% < default video codec * /
enum AVCodecID subtitle codec; / ** < default subtitle codec * /
/ %%

* can use flags: AVFMT NOFILE, AVFMT NEEDNUMBER,
% AVFMT GLOBALHEADER, AVEFMT NOTIMESTAMPS, AVEFMT VARIABLE FPS,
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% AVFMT NODIMENSIONS, AVEFMT NOSTREAMS, AVFMT ALLOW_FLUSH,
% AVFMT TS _NONSTRICT, AVEMT TS NEGATIVE
x/

int flags;

/ %%
% List of supported codec id — codec tag pairs, ordered by "better
* choice first". The arrays are all terminated by AV_CODEC_ID_ NONE.
x/

const struct AVCodecTag * const * codec_tag;

int ( * write header) (struct AVFormatContext * );
/ %%
* Write a packet. If AVFMT ALLOW FLUSH is set in flags,
* pkt can be NULL in order to flush data buffered in the muxer.
% When flushing, return 0 if there still is more data to flush,
* or 1 if everything was flushed and there is no more buffered
* data.
*/
int ( * write packet) (struct AVFormatContext * , AVPacket * pkt);

int ( * write trailer) (struct AVFormatContext * );

} AVOutputFormat;

AR A L B S AT DA AT

//chapter3/3. 4. help. txt

const char #* name; /1% %5

const char * long name; //#& R R FR, 5 T I
enum AVCodecID audio codec; V4 ISR A

enum AVCodecID video codec; /BRI )RR Gt i 15 25

enum AVCodecID subtitle codec; /1 BRAN ) 2 55 i At

struct AVOutputFormat * next;

int ( * write header) (struct AVFormatContext * );

int ( * write packet) (struct AVFormatContext % , AVPacket * pkt); //B—1HAE4. 054

//7 % B AVEMT ALLOW FLUSH, | pkt A] P\ & NULL

int ( * write trailer) (struct AVFormatContext * ); //B {4}

int ( * interleave packet) ( struct AVFormatContext # , AVPacket * out, AVPacket * in, int

flush);

int ( * control message) (struct AVFormatContext * s, int type, void * data, size t data size);
/7 S I T AR I ] 15 4% 3% 9 B

int ( * write uncoded frame) (struct AVFormatContext * , int stream index, AVFrame *x frame,

unsigned flags); /15 — K4S 5 AVFrame

int ( % init) (struct AVFormatContext x );  //HIUAfbA% =X, 7T LAFE LA 43 B A HE , I B 7F & 164K

/ /Y540 2 1 7 5 E 1T {7 AVFormatContext nf AVStream 2 4i
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void ( * deinit) (struct AVFormatContext * ); /B 00 45 A A =X

int ( * check bitstream)(struct AVFormatContext % , const AVPacket * pkt); //i& B ATfi] 2hZ
/7 VR A U8, I3 M4 Ry Sk F BT 7 AT AT 45 S A 90

4. AVStream % #3{fk

AV Stream JE A7 45 AU/ & 0 5 BB Z5 # K, 78 AVFormatContext 5 # fR i
PIAZ 8 A

unsigned int nb_streams;

AVStream %% streams;

nb_streams & M {I #1850, W2 AR streams S PIE R EH A — B E — 14
PRI SCA 23— A AL 3t A — A8 AL A2 P> AV Stream 514,

AV Stream 45K & 7E libavformat/avformat. h XA A, b TRMK K, X HH
R F A T B ARSI R (PR & AT A S B RS D

//chapter3/3. 4. help. txt
% Stream structure. : 45 &
* New fields can be added to the end with minor version bumps.
* Removal, reordering and changes to existing fields require a major
* version bump.
* ] ATER/N B R A 28 B op o R R VS N T 7 B
* L SN I R HE T R A B, U AT AR R
% sizeof (AVStream) must not be used outside libav *
% sizeof (AVStream) A FELE libav 22 #Midfi
x/
typedef struct AVStream {
//AVFormatContext H1 [ i 2% |
int index; / %% < stream index in AVFormatContext * /
/ %%
* Format — specific stream ID. 45 ZEH M H ID
* decoding: set by libavformat, # libavformat fi# it
* encoding: set by the user, replaced by libavformat if left unset
i L Se kP i E, 5 WK 1ibavformat 5 &
*/
int id;
# if FF_API LAVF AVCTX
/ %%
* (@Wdeprecated use the codecpar struct instead,
* ZFB O, #E¥E ] codecpar 5 Bt
x /
attribute deprecated

*
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AVCodecContext * codec;
# endif
void * priv_data;

/ %%
% This is the fundamental unit of time (in seconds) in terms
* of which frame timestamps are represented.

3X g ][] £ A B (D), 2 7 WOTHRF 1] 38

* decoding: set by libavformat

*

* encoding: May be set by the caller before avformat_write header() to

* provide a hint to the muxer about the desired timebase. In

* avformat write header(), the muxer will overwrite this field
* with the timebase that will actually be used for the timestamps
* written into the file (which may or may not be related to the

* user — provided one, depending on the format).

*

n] P U8 7 7E avformat_write_header() PA%X 2 Fi X B 4 ] muxer $2{iL7H 5C BT 75 Al 3 9 12
7~5 BL . 7F avformat_write_header( ) pR%L Y PN, muxer ¥ 7 35 b 57 B, 52 B H T B (6] B A0 B 36 5 A
SCA4: (AT RE f A P AR 4 A 2CAR L)

x/

AVRational time base;

/ %%
* Decoding: pts of the first frame of the stream in presentation order, in stream time
base. Jit (985 1 MUTE Jii I 56 H 4 3R 78 T 19 pts
* Only set this if you are absolutely 100 % sure that the value you set
* it to really is the pts of the first frame.
W 2R 43 2 T E BT B R E2 S 1 WTAY pts, RS DL R B (E
% This may be undefined (AV_NOPTS_VALUE), {5 7] fit K % S (AV_NOPTS_VALUE).
* (@Wnote The ASF header does NOT contain a correct start time the ASF
* demuxer must NOT set this.
ASF A% Sk AN & IEH (19 start_time, BT DL — & 8 AT DLSE & % (H
x/
int64_t start_time;

*

*

/ %%
* Decoding: duration of the stream, in stream time base. Ji iy [A] 3
% If a source file does not specify a duration, but does specify
% a bitrate, this value will be estimated from bitrate and file size.
* QRSO ARG E duration, (HA8E T LLARRAS, W2 (LA AR 4R LU e 80 SO I/ #EAT Al 1
* Encoding: May be set by the caller before avformat_write header() to
* provide a hint to the muxer about the estimated duration.
* A% m] DLl 8 B )7 7E avformat write header() PR %X Z Hif
* BCE N [0 muxer & (A SC A TR 22 I ] 19 42 78
x/

int64 t duration;
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/WU, R, BEA 0

int64_t nb_frames; //< number of frames in this stream if known or 0
AVDictionary * metadata; //JCHCHE

/ %%
% Average framerate : FIifisiR

* — demuxing: May be set by libavformat when creating the stream or in
* avformat_find stream_info().

* — muxing: May be set by the caller before avformat_write header().
*/

AVRational avg frame rate;

% Real base framerate of the stream. Jii {5 R & 7 i

* This is the lowest framerate with which all timestamps can be

* represented accurately (it is the least common multiple of all

* framerates in the stream). Note, this value is just a guess!

% For example, if the time base is 1/90000 and all frames have either

* approximately 3600 or 1800 timer ticks, then r frame rate will be 50/1.

* XS AT LA VERR 2 75 T A I R] B8 A im0 i 58 242 (2 2 i v A T3 23 e AN o DL 18 7% 20)
* R, XAE RS

* falhn, AR 1/90 000, Jf H BT AT WA AT K2y 3600 B 1800 >t i 21 B,
% ] r frame rate ¥ & 50/1

*/

AVRational r_frame rate;

* For streams with AV_DISPOSITION ATTACHED PIC disposition, this packet
* will contain the attached picture.
% XfFH75 AV_DISPOSITION ATTACHED PIC DISPOSITION [,
* IHCHE f 4 4 5 i B I
* decoding: set by libavformat, must not be modified by the caller.
* encoding: unused
x/
AVPacket attached_pic;

/ %%
* Codec parameters associated with this stream. Allocated and freed by
% libavformat in avformat new stream() and avformat free context()
* respectively.

x5 IR SR BE Y g R D 4 2 0. B avformat_new stream() #4743,
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* H avformat free context ()47 Bk .

% — demuxing: filled by libavformat on stream creation or in

* avformat find stream_info()

* — muxing: filled by the caller before avformat_write_ header()
%/

AVCodecParameters * codecpar;

} AVStream;

HAFBAE BB T

(D) int index: ARPIZ A/ & 40

(2) AVCodecContext * codec: $& [ % M4 /& Hil it 1) AVCodecContext (B Af/]J&——
XIS FRD o

(3) AVRational time_base: Ff[8]3&, i iZ(EH AT LI PTS. DTS #4 > B 1E A E]

(4) int64_t duration: ZAI /WK BT K,

(5) AVDictionary * metadata: JCEE(E B .

(6) AVRational avg frame_rate: Wi,

(7) AVPacket attached_pic: [t (K A, il in— 2 MP3 . AAC ¥ i SCAF B A 1) %
ESNTTIN

(8) nb_frames: MWi{~%%,

(9) AVCodecParameters * codecpar: 75 & A 2 80 25 MK, %2 7 Be AR # BB, n]
DA T 2R BB 0000 2 50 1 6 BE R BE R R G B s A A L

3.5 REBHMEN=ZXKEZHEEN

1. AVCodecParameters %5 #3{&

AVCodecParameters &5 & 24 AVCodecContext H % % i #5 2 B0 B 1 T2 5
R EE R FE BB A B FEmpeg W, A L85/ K F1 ) AVCodecContext B2 48 7+ A , B
RZ ByJ& AVCodecParameters, J6 /44 LA LA B 209 B WAl 3-17 iR .

(1) enum AVMediaType codec_type: ZmfZE I, 1 I 3 B i B0 HE 2 5 A0 38 = LT

(2) enum AVCodecID codec_id: it 4% =X, 156 B 3 B It A9 g 55 4% =X, 1 40 H. 264,
MPEG4.MJPEG %,

(3) uint32_t codecTag: HffFfbrSlH , — Mt 4 F97 BT SCF AT (FourCC A8 0) .

(4) int format: &2, X TR PG 2R RE A X T8 WOk UF, 38 19 2 & 0
KA

(5) int width, int height. #8558 Rl .
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codec_type SRS B AR
codec_id THENTHAS R
HFHHE. R#EREYUV4Z0P
HEES. RIEEERR
bit_rate SRl tE vk E
W

format

Pl 5

width
height

refs RN TS Y 8

sample_rate g BHE

AVCodecParameters channels 74 i B

FEAVCodecContextfl) 1 § §4

aveodee_parameters_from_context() AVCodecParameters1f 2
P RYAE A FHAVCodecParametersiy i 154
. / avcodec_parameters_to_context() ANCodecContext¥f §
aveodee_get_name() R BIEREGE B

B 3-17 AVCodecParameters fJ ¥ 52 & 8 % API

(6) uint64_t channel layout: 7 B2, 4] 40 8 5 18 | ST AR &5,

(7) int channels: FIE%L,

(8) int sample_rate: RFEEHR,

(9) int frame_size: WK /N, FHEFRE &5, 1 — il 345 1) K/

AVCodecParameters Z5#){& E X 7E libaveodec/codec_par. h XA H ARES W F G Wi
BEED

//chapter3/3.5. help. txt

/ %%

% This struct describes the properties of an encoded stream.

% 5% 19 P T3 4 3% 60 J8 2 . sizeof (AVCodecParameters) A 2 /2 3t ABI fy— ¥4
* sizeof (AVCodecParameters) is not a part of the public ABI, this struct must

* be allocated with avcodec parameters alloc() and freed with

* avcodec parameters free().

* WA g% avcodec parameters alloc( )43t , # avcodec parameters free( ) B

x /
typedef struct AVCodecParameters {
/ %%
% General type of the encoded data. A% %4/ Y2 Al
%/
enum AVMediaType codec type;
/ %%
% Specific type of the encoded data (the codec used).
*/

enum AVCodecID codec_id;
/% G g AR (5 K., FourCC A% X
* Additional information about the codec (corresponds to the AVI FOURCC).
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*/
uint32_t codec_tag;

/ %%
* Extra binary data needed for initializing the decoder, codec — dependent.
* W) UR b S 25 T T 1 AR A ) B, O T o A R 2
% Must be allocated with av_malloc() and will be freed by
* avcodec_parameters free(). The allocated size of extradata must be at
* least extradata size + AV_INPUT BUFFER PADDING SIZE, with the padding
% Bytes zeroed. 43t B B & /D2 sizeof (extradata) + 3 755 15 4K

*/
uint8_t * extradata;
/ %%
* Size of the extradata content in Bytes. i #M {5 1Y %7 %%
x/
int extradata_size;
/ %%
* — video: the pixel format, the value corresponds to enum AVPixelFormat.
* — audio: the sample format, the value corresponds to enum AVSampleFormat.
w5 B AR AT A X, 43 B X B 45 4 44 : AVSampleFormat , AVPixelFormat
x/

int format;

/xx R EUHE 07 8 LR AR, B b/ s
* The average bitrate of the encoded data (in bits per second).
*/

int64_t bit_rate;

/ %%

* The number of bits per sample in the codedwords.

* filh R RS RE A 1 L2

* This is basically the bitrate per sample. It is mandatory for a bunch of formats to
actually decode them. It's the number of bits for one sample in the actual coded bitstream.

* JXHEAR [ AR (1 LR X T — 2 A% 2R P, 0 UK L HE AT S PR AR D B R S B g
LOARR U — AR S 1Y LU R 4

* This could be for example 4 for ADPCM

* For PCM formats this matches bits per raw sample

* Can be 0

x/

int bits per coded_sample;

/x % 33 g B i AR A T AT R A
% This is the number of valid bits in each output sample. If the
* sample format has more bits, the least significant bits are additional

* padding bits, which are always 0. Use right shifts to reduce the sample
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% to its actual size. For example, audio formats with 24 bit samples will
* have bits_per raw_sample set to 24, and format set to AV_SAMPLE FMT S32.
* To get the original sample use "(int32_t)sample >> 8"."
IR A A A A B 22 B AL, U S AR A 800 2 40 A Y SEL ST AL, R D 0. [ A A K R AR A /1 B
SRR RN R, BAT 24 LR AE B H HAR 20K bits_per_raw_sample ¥ R 24, format ¥t F A AV_
sample FMT S32

* For ADPCM this might be 12 or 16 or similar

% Can be 0

x/

int bits per raw_ sample;

X

[k FRAT A HREAE T G A s A4 2t BR A, 4140 1ibx264 #Y profile il level Z:4¢
* Codec — specific bitstream restrictions that the stream conforms to.
%/

int profile;

int level;

/xR 58 A =5, SR AR R
* Video only. The dimensions of the video frame in pixels.
%/

int width;

int height;

% Video only. The aspect ratio (width / height) which a single pixel

* should have when displayed. H{% 2 HIAHE LL (5E/5)

* YR LR/ AR E SCRY, 43 F I3 E A 0 (43 BE AT LR AR ()

% When the aspect ratio is unknown / undefined, the numerator should be
% set to 0 (the denominator may have any value).

*/

AVRational sample aspect ratio;

/ox RRAT I HE AR AT R B 3 U, 490 4R TRUSA A1 5 e 37 11t 5

* Video only. The order of the fields in interlaced video.
x/
enum AVFieldOrder field order;

/% GANY B 23 8] R

* Video only. Additional colorspace characteristics.

x/
enum AVColorRange color_range;
enum AVColorPrimaries color primaries;

enum AVColorTransferCharacteristic color trc;
enum AVColorSpace color_space;
enum AVChromaLocation chroma_location;
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% Video only. Number of delayed frames. %E iR iisi%{
%/

int video delay;

/ %%
* Audio only. The channel layout bitmask. May be 0 if the channel layout is unknown or
unspecified, otherwise the number of bits set must be equal to the channels field. 75 il i J& o 8
i G SR P AT Ry A AR i S, T T RE A 0, 5 U B B A A B SR T T B

%/
uint64 t channel layout;
/ %%
% Audio only. The number of audio channels. ¥ #fi i) 7 i %X
%/
int channels;
* Audio only. The number of audio samples per second. ¥ FEFH
*/
int sample rate;
/ %%

* Audio only. The number of Bytes per coded audio frame, required by some
* formats.
A ST 5 B A G 5% 5 A 194 =1 KK
* Corresponds to nBlockAlign in WAVEFORMATEX.
x/
int block_align;
/ %%
% Audio only. Audio frame size, if known. Required by some formats to be static. 5 47 i &
NIRRT A - A SER Oy 25
x/

int frame_size;

/ %%

* Audio only. The amount of padding (in samples) inserted by the encoder at the beginning
of the audio. I.e. this number of leading decoded samples must be discarded by the caller to get
the original audio without leading padding. 4 f5 %% £F 55 A% T Sk 4 A B9 35 75 & ( LAREAS Sy B3 ) . 451 4
T JH 0 T 35— Ho B TS AR A R A, DUETE B A TSI ST Y 1 O 245 JRUAR 4

x/

int initial padding;

/ %%

% Audio only. The amount of padding (in samples) appended by the encoder to the end of the
audio. I.e. this number of decoded samples must be discarded by the caller from the end of the
stream to get the original audio without any trailing padding.

i Bt 45 B o ) 5 AROR 2 1 S o (AR A SRy Bz ) . 51 080 P 5 0 200 M U B0 R 2 2 b R Y A B A
A, LISRAS Il 8 43, T AN 5 2 AT ] e B 3 78
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x/
int trailing padding;

/xRS IR BBk R AR

* Audio only. Number of samples to skip after a discontinuity.
%/

int seek preroll;

} AVCodecParameters;

2. AVCodecContext %5 #J{k

AVCodecContext J& FFmpeg fif H] i #2 o [0 % 8 209 25 M 1K, % 45 M 1k i T
libavcodec/aveodec. h SCHHY, (RAE T 4% 8% LT SCIAHCME B . ANE &S, 8 2 i 15
23 T A A 7 o AN [) 9 07 FH 37 5 v 5 R A v 3 23 < B A AR U B O AN — B, A8 1 I
BRI . RGN R Z T A A — S L B B

(1) enum AVMediaType codec_type: i fftihas 2S5,

(2) const struct AVCodec * codec: if#Etd a8, M1 IR1L )G AT K,

(3) enum AVCodeclD codec_id: Mg a5 H id,

(4) int64_t bit_rate: I HLERR

(5) uint8_t * extradata; int extradata_size: %I %145 & bt an 00 & HIMEINME & .

(6) AVRational time_base: MRIHIZSEAT LUK pts Fe4e At E],

(7) int width, height: BT 58 F1 &

(8) int gop_size: — K i Y&, gt i il iR &

(9) enum AVPixelFormat pix_fmt: R ZE &2, g i by F 7 35 s it nl iy 1 P 4
AL AT B R ST 25 P iR

(10) int refs: ZH Wi,

(11) enum AVColorSpace colorspace: YUV {4 55 [A] 2511 |

(12) enum AVColorRange color_range: MPEG.JPEG.YUV jufl.

(13) int sample_rate: kR, (U EHH R .

(14) int channels: FFEEGEHD .,

(15) enum AVSampleFormat sample fmt: RAEME

(16) int frame_size: HF4~F 5 i o B34S 75 38 1 SR FE B .

(17) int profile: Jif &2,

(18) int level: 25,

3. AVCodec £5# &

AV Codee J27 i 28 15 20 45 Ho 1 48 0 BLBSE 2700 28 L 5 X0 7 — 1 164614
&, PN AL R E W T B,

(1) const char * name: MDA T, LLE,
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(2) const char * long_name: %iffi5Sa% 104 7, 2K, LK.

(3) enum AVMediaType type: BRSSP | & 40 0l F 5,

(4) enum AVCodecID id: ID, ~AE & .

(5) const AVRational * supported framerates: 375 i Wi L ALHD .

(6) const enum AVPixelFormat * pix_fmts: S IFHIE 2K AAHTD ,

(7) const int * supported_samplerates: 3245 iR FER L HEHD .

(8) const enum AVSampleFormat * sample fmts: S35 ) REEHAE X HEHD ,
(9) const uint64_t * channel layouts: 35 B8 5 (L F 40D .

(10) int priv_data_size: FAH FdE K/,

AVCodec g5 B9 % X A2 F libavcodec/codec. h SCHH ,RIB A1 .

//chapter3/3.5. help. txt
[ %%
* AVCodec. % fiffi#s
%/
typedef struct AVCodec {
/ %%
% Name of the codec implementation.
% The name is globally unique among encoders and among decoders (but an
% encoder and a decoder can share the same name).
* This is the primary way to find a codec from the user perspective.
%/
const char * name;
/ %%
% Descriptive name for the codec, meant to be more human readable than name.
* You should use the NULL IF CONFIG SMALL() macro to define it.
x/
const char * long name;
enum AVMediaType type;
enum CodecID id;
/ %%
% Codec capabilities.
* see CODEC_CAP_
x/
int capabilities;
const AVRational * supported framerates; //< array of supported framerates, or NULL if
any, array is terminated by {0,0}
const enum PixelFormat * pix fmts; //< array of supported pixel formats, or NULL if
unknown, array is terminated by — 1
const int * supported samplerates; //< array of supported audio samplerates, or NULL if
unknown, array is terminated by 0
const enum AVSampleFormat * sample fmts; //< array of supported sample formats, or NULL if

unknown, array is terminated by —1
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const uint64 t #* channel layouts; //< array of support channel layouts, or NULL if
unknown. array is terminated by 0

uint8 t max lowres; //< maximum value for lowres supported by the decoder

const AVClass * priv_class; //< AVClass for the private context

const AVProfile * profiles; //< array of recognized profiles, or NULL if unknown, array
is terminated by {FF_PROFILE UNKNOWN}

% No fields below this line are part of the public API. They
* may not be used outside of libavcodec and can be changed and
* removed at will.
* New public fields should be added right above.
EXKXX XK KX XXX KX XXX AKX XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XX
* /
int priv_data_size;
struct AVCodec #* next;
/ %%
% (@Wname Frame — level threading support functions
x @
*/
/ %%
* If defined, called on thread contexts when they are created.
% If the codec allocates writable tables in init(), re — allocate them here.
* priv_data will be set to a copy of the original.
x/
int ( % init thread copy) (AVCodecContext * );
/ %%

* Copy necessary context variables from a previous thread context to the current one.

* If not defined, the next thread will start automatically; otherwise, the codec
* must call ff thread finish setup().
*
* dst and src will (rarely) point to the same context, in which case memcpy should be
skipped.
* /
int ( % update thread context) (AVCodecContext % dst, const AVCodecContext * src);
[*% @} */

% Private codec — specific defaults.
%/
const AVCodecDefault * defaults;

/ %%
% Initialize codec static data, called from avcodec register().
%/

void ( * init_ static_data) (struct AVCodec * codec);
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int ( * init) (AVCodecContext * );
int ( * encode) (AVCodecContext * , uint8 t * buf, int buf size, void * data);
/ %%

* Encode data to an AVPacket.

*

* (@param avctx codec context
* (@param avpkt output AVPacket (may contain a user — provided buffer)
* (@param[in] frame AVFrame containing the raw data to be encoded

* (@param[out] got packet ptr encoder sets to 0 or 1 to indicate that a
* non — empty packet was returned in avpkt.
* (@return 0 on success, negative error code on failure
%/
int ( * encode2) (AVCodecContext * avctx, AVPacket * avpkt, const AVFrame * frame,
int * got packet ptr);
int ( * decode) (AVCodecContext % , void * outdata, int * outdata size, AVPacket x* avpkt);
int ( * close) (AVCodecContext * );
/ %%
* Flush buffers.
* Will be called when seeking
%/
void ( * flush) (AVCodecContext * );
} AVCodec;

4. HMEXrHHE
FFmpeg 4545258 AVMediaType & M8, ST .

//chapter3/3.5. help. txt
enum AVMediaType {

AVMEDIA_TYPE_UNKNOWN = -1, //< Usually treated as AVMEDIA_ TYPE DATA
AVMEDIA TYPE_VIDEO, /R

AVMEDIA TYPE_AUDIO, /15

AVMEDIA TYPE DATA, //< Opaque data information usually continuous
AVMEDIA TYPE SUBTITLE, /155

AVMEDIA TYPE ATTACHMENT, //< Opaque data information usually sparse

AVMEDIA TYPE NB
¥

FFmpeg R EER X AVSampleFormat f& A28 RIS .

//chapter3/3.5. help. txt
enum AVSampleFormat {
AV_SAMPLE FMT NONE = - 1,
AV_SAMPLE FMT U8, //< unsigned 8 bits
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AV _SAMPLE FMT S16, //< signed 16 bits
AV_SAMPLE FMT S32, //< signed 32 bits
AV_SAMPLE_FMT FLT, //< float

AV_SAMPLE_FMT DBL, //< double

AV _SAMPLE FMT USP, //< unsigned 8 bits, planar
AV_SAMPLE_FMT S16P, //< signed 16 bits, planar
AV _SAMPLE FMT S32P, //< signed 32 bits, planar
AV_SAMPLE FMT FLTP, //< float, planar
AV_SAMPLE FMT DBLP, //< double, planar
AV_SAMPLE FMT S64, //< signed 64 bits
AV_SAMPLE FMT S64P, //< signed 64 bits, planar

//< Number of sample formats. DO NOT USE if linking dynamically
AV_SAMPLE_FMT NB
}i

FFmpeg M4 #1525 ID(AVCodecID ) &AM K8 ARSI F .

//chapter3/3.5. help. txt
enum AVCodecID {
AV_CODEC_ID NONE,

/ % video codecs * /
AV_CODEC_ID MPEG1VIDEO,
AV_CODEC_ID MPEG2VIDEO, //< preferred ID for MPEG - 1/2 video decoding
AV_CODEC_ID MPEG2VIDEQ XVMC,
AV_CODEC_ID H261,
AV_CODEC_ID H263,
AV_CODEC_ID RV10,
AV_CODEC_ID RV20,
AV_CODEC_ID MJPEG,
AV_CODEC_ID MJPEGB,
AV_CODEC_ID LJPEG,
AV_CODEC_ID SP5X,
AV_CODEC_ID JPEGLS,
AV_CODEC_ID MPEG4,
AV_CODEC_ID_RAWVIDEO,
AV_CODEC_ID MSMPEG4V1,
AV_CODEC_ID MSMPEGA4V2,
AV_CODEC_ID MSMPEGA4V3,
AV_CODEC_ID WMV1,
AV_CODEC_ID WMV2,
AV_CODEC_ID H263P,
AV_CODEC_ID H263T,
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AV_CODEC ID FLV1,
AV_CODEC_ID SVQ1,
AV_CODEC ID SVQ3,
AV_CODEC ID DVVIDEO,
AV_CODEC ID HUFFYUV,
AV_CODEC_ID CYUV,
AV_CODEC ID H264,

FFmpeg 14 2 #5 3 (AVPixelFormat) J& M 5 8 AL 40 F .

//chapter3/3.5. help. txt

enum AVPixelFormat { //P %% R/t 3 F i1 X (planar), & W& T 5 X (packed)
AV_PIX FMT NONE = -1,

AV_PIX FMT YUV420P, //< planar YUV 4:2:0, 12bpp, (1 Cr & Cb sample per 2x2 Y samples)

AV_PIX FMT YUYV422, //< packed YUV 4:2:2, 16bpp, YO Cb Y1 Cr

AV_PIX FMT RGB24, //< packed RGB 8:8:8, 24bpp, RGBRGB...

AV_PIX FMT BGR24, //< packed RGB 8:8:8, 24bpp, BGRBCR...

AV _PIX FMT YUV422P, //< planar YUV 4:2:2, 16bpp, (1 Cr & Cb sample per 2x1 Y samples)

AV_PIX FMT YUV444P, //< planar YUV 4:4:4, 24bpp, (1 Cr & Cb sample per 1x1 Y samples)

AV_PIX FMT YUV410P, //< planar YUV 4:1:0, 9bpp, (1 Cr & Cb sample per 4x4 Y samples)

AV_PIX FMT YUV411P, //< planar YUV 4:1:1, 12bpp, (1 Cr & Cb sample per 4x1 Y samples)

AV_PIX FMT GRAYS, //< Y , 8bpp

AV_PIX FMT MONOWHITE, //< Y , lbpp, 0 is white, 1 is black, in each Byte
pixels are ordered from the msb to the 1lsb

AV_PIX FMT MONOBLACK, //< Y , 1lbpp, 0 is black, 1 is white, in each Byte
pixels are ordered from the msb to the lsb

AV_PIX FMT PALS, //< 8 bit with PIX_FMT RGB32 palette

AV_PIX FMT YUVJ420P, //< planar YUV 4:2:0, 12bpp, full scale (JPEG), deprecated in favor
of PIX FMT YUV420P and setting color range

AV_PIX FMT YUVJ422P, //< planar YUV 4:2:2, 16bpp, full scale (JPEG), deprecated in favor
of PIX FMT YUV422P and setting color range

AV_PIX FMT YUVJ444P, //< planar YUV 4:4:4, 24bpp, full scale (JPEG), deprecated in favor
of PIX FMT YUV444P and setting color range

AV_PIX_FMT XVMC MPEG2_MC,//< XVideo Motion Acceleration via common packet passing

AV_PIX FMT XVMC MPEG2 IDCT,

3.6 FFmpeg HJEZE API i #]

FFmpeg $2 4t TARZ APL, 6l A& AR5 75 , 3238 7 242 /\ RO A B v (9 5 T e
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B BAEHA A TUAS Z LA AEARME— R R 2.

i Hl FFmpeg #F47 & PRS0 S (1 APL AR 2, X Hb A0 1, 25 1> oR 801 2 808
I %, X HAEF G — e i B APL R, Qn &l 3-18 AR, JE S22 17 & 4 115 26

b i BEASE PR AT 1E 40 53 5 SR AT

main

l av_register_all ‘

e i

[~ video stream 1. l ; )_ [ e g | _
| e fles. . 5| WOMIBCORSIINN [ AVEOmmfComest T
[}
* 1
| avformat_find_stream_info |‘ ————————— -

e e e e —_

i AVCodec |--+ avcodec_find_decoder }—*-: AVCodecContext  r=
J

........... i Oy
L» avcodec_alloc_context3 ‘

f

[ avcodec_open2 ‘

. e

l av_frame_alloc }---: AVFrame |
* Sy 1

‘ av_read_frame |-_

w ---—=  AVPacket |
T RS 3
N i

aveodec_decode_video2

3-18 FFmpeg f#f3H#H XMW EE API

3-18 3] Y () 33k SE ZE R FIT APT 241 % FFmpeg 2. 0 JRAS Y, BUAR A 501 pR R 2 25 1%
PRICA i 7 (deprecated) HBE R 20— BB A 284K . B0 FFmpeg 5. 0 A av_
registerO BB C AT TIHH T . ZH5 09 9000 15 6K 21 aveodec_decode_video2 O) Al
avcodec_decode_audiod () 5 #7 i 15 pR B WL X B A deprecated, ¥ X PN 4 O 4T T & 3. (#
G — 4 1, I B Pt 20 B8 4r Wi 20 55 1 2] aveodec_send _packet () pR%K
Rk G B £, 5 2 BT aveodec_receive_frame () bR U U AY IS A0 KA o

1. #ia4L R

FFmpeg 541G ALEAEAHOCH) E 2 RN T .

(1) av_register_allO : ENITA A 4.0 AR E &3],

(2) avdevice_register_all() . X% &t 17 M, Hil a0 V4L2 45,
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(3) avformat_network _init (). ¥ 4f 4k 55 W 4% 4 T R 4% i 25 #5150 A0 ¢ B9 28, 41
openssl %§,

1) av_register_allO PR %%

ffi [l FFmpeg, B e B 4T av_register_all O BRECGHI A T E LN FHEF LT HIZ R
B A0 A SR B R A L G A A S 2 R A T B A F A R A X S g R BL, DUGE S T A R A
M. ZeRE R ST .

//chapter3/3.6. help. txt

/ %%

* Initialize libavformat and register all the muxers, demuxers and
protocols. If you do not call this function, then you can select

exactly which formats you want to support.

*
*
*
* (@see av_register input format()
*

(@see av_register output format()

% attribute deprecated: /R i% R %X C 3 Bt
*/

attribute deprecated

void av_register all(void);

attribute deprecated

void av_register_ input_format(AVInputFormat x format);
attribute deprecated

void av_register output format(AVOutputFormat * format);
# endif

XU TAEH FFmpeg WS A48, AT L H P APT 3. DL codec 4 fif il 2% 4y 491
1E configure B A ol B v M 0 4H 1F , 2 4 L — 4 codeclist. ¢ CAF, BB 1M static const
AVCodec * const codec_list[ 5t 4. 7F libavcodec/allcodecs. ¢ 34 1 25 ¥4 static const
AVCodec * const codec_list[ A% 2 fift ith s F 5% 22 1) s 24U 3k, % F demuxer/muxer
(B s s WIRVER 235 M F R libavformat/ muxer_list. ¢ #1 libavformat/demuxer_list. ¢ X #
AN 2 AE configure I AE % ;5 #E libaviormat/allformats. ¢ U H# demuxerlist[ | 4H il
muexr_listl B0 ISR T A2, HAabd A 225 may h =,

FFmpeg 1 av_register _all O) B ZCH T M T i muxers, demuxers 5 protocols,
FFmpeg 4. 0 DAHT & 4% R 7% muxer/demuxer, FEFmpeg 4. 0 PAJG B B 74, 3 H av_
register_all ) 7 B #itnic A i i, av_register input_format 1 av_register output
format WHEFRIC Hid AT, av_register_allO B 7 B {ii F libavformat/aviormat. h 3k 3Cff
TERUAS 4.0 LU AT 0 H1Z 05, AT DL B #e0 F Pr A A e 2 SRS 41 1 ot o 5, DU T DA
PEPEAR B S 45 AR R A 28, 3 av_register_input_format() #l av_register_output_format()
PRIE L BE
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2) avformat_network_init() PR%K

aviormat_network_initO) BRECH T W1 AL 45, BRINIRZE T FFmpeg & A SLVFECR Y
W FH 2 R BT 4G L W 48 )5 FFmpeg A BEHEATER I . W2R 2 4E Windows “F- &, W 52 B
AT AR R A ﬁﬂ%ﬂz Windows V- & , W 5 2245 51 i J5 H] WSAStartup () bR %24
151k Winsock AR5 . iX & Windows S 4A AT R, REFEHIT .

//chapter3/3.6. help. txt

% Do global initialization of network libraries. This is optional,
* and not recommended anymore.

*

This functions only exists to work around thread — safety issues
with older GnuTLS or OpenSSL libraries. If libavformat is linked
to newer versions of those libraries, or if you do not use then,
calling this function is unnecessary. Otherwise, you need to call

this function before any other threads using them are started.

This function will be deprecated once support for older GnuTLS and
OpenSSL libraries is removed, and this function has no purpose
anymore.

/

int avformat network init(void);

k ok ok ok ok ok ok ok ok X

2. HEBRXEH

FFmpeg 1315520 58 B U8 FH AR O¢ APL: B 46 aviormat_alloc_context () PR 043 B
e 2 4 B S, #E M aviormat_open_inputO BREUR 5 url F1IT A4S Hi SC 4 58 N 25 i, 9Kk
Ja i aviormat_find_stream_info () bR %002 IR 1A %) 38 43 B0 0 A DA Ak BORS 3t £ 8, L 15 M\ 3
e R R AL, A av_read_frame () PRER, B & 7 3. avformat_seek _file (),
av_seek frame(Q) PR%L . 5% J5 f#i F aviormat close format() BRI A M & FH 4% . FFmpeg 5

PR EE R BT .

(1) aviormat_alloc_context(): 13t H i —1> AVFormatContext Z5# By N %, I 47
fAj BRI LR AL

(2) aviormat_free_context(): B AVFormatContext 25 B 1Y i & A 28 N 17 S % 45
AL,

(3) avformat_close_inputO) . P &2 45 M 5 30 A P75 2248 B avformat_free_
contextO) PR T BEAL .

(4) aviormat_open_input() : ¥T FF iy A WA SC A X 2 5 A5 .

(5) avlformat_find_stream_info(): KRBT MM XA HRELR .

(6) av_read_frame() . EZH LA AL

(7) aviormat_seek file(): B X1,
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(8) av_seek frame(): E i,

X A LA P 8 B pR R, — 8 B A v i e SO AR R 6 T LA oK DD g
EHAT.

1) avformat_alloc_context() iR %}

aviormat_alloc_context() R % ] 3 B i AVFormatContext 25875 £ - %] 15 1k R IN S50,
ZRBUH T Bl as 8] 361 & —4> AVFormatContext X742, 3R IE M ] aviormat_free context() iR
BORTE I BBOZA RN 2 8], [EE NIRRT 2 BUfEdE s 45 AVFormatContext [ B 51 3R
IMHE ; 588 AVFormatContext PN ER{H FH X2 AVFormatInternal 2% #3944 19 23 [a] 43 B Sz HoAR 40 K
R BRAE . pRECE BRI A

//chapter3/3.6. help. txt

% Allocate an AVFormatContext. //: 4}t AVFormatContext 2% [d]

% avformat free context() can be used to free the context and everything
* allocated by the framework within it.

* FFAfi ] avformat free context() Bk

*/

AVFormatContext * avformat alloc context(void);

TE1Z R BN 38 , i 93 av_malloc 4 AVFormatContext 47 Bt WAE 25 6], 3 H 45 internal
FEBA B NA It FEmpeg W IR BAH R F BRI AR(E . HARMSCBURAS T .

//chapter3/3.6. help. txt

AVFormatContext * avformat alloc context(void)

{
AVFormatContext * ic; / /87—~ AVFormatContext X} 4 ic
/M8 av_malloc 43 Fo 5 ], 43 Fie 25 [B) 0 VE FH 2 77 it B
ic = av_malloc(sizeof(AVFormatContext));
if (!ic) return ic; //FNWE ic Bk NULL, 415 R a5, WHR [ ic

/ /T % B AVFormatContext [ % E% it BRIA (.

avformat get context defaults(ic);
//%; internal 5Bt 4y le N A7, it FFmpeg P #BAH

ic — > internal = av_mallocz(sizeof( * ic —> internal));

//FIWi ic — > internal J& 75 & NULL, 4R >4 NULL, W RS0 R SCHTA 2, 3R [8] NULL
if (!ic—> internal) {
avformat free context(ic);
return NULL;
}
ic — > internal — > offset = AV_NOPTS_VALUE;
ic — > internal — > raw_packet_buffer remaining size = RAW_PACKET BUFFER SIZE;
ic — > internal — > shortest_end = AV_NOPTS_VALUE;

return ic;
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] L& # ,avformat_alloc_context () pRELTH A av_mallocO) PBRE N AVFormatContext
SRR NHE B3 BC T N AE L T HL TR I 8 45 AVFormatContext H Y internal 5 B2 BC T
17t FEmpeg W . tbAME T T —4 avformat_get_context_defaults O B %, FH T
& E AVFormatContext FJ5E 1 BRIAE .

2) avformat_free context() pK%{

AVFormatContext 5 ¥ 44 i) 49) 4 1k 28 52 avformat_alloc_context (), 1M 44 55 PR B 2
aviormat_free context(), avformat free context() &% A Bl 7E libaviormat\aviormat. h

SO AT

//chapter3/3.6. help. txt
/ %%
% P& AVFormatContext K H: flF 4 i .
* @paran s LRELAY | 3T
x /
* Free an AVFormatContext and all its streams.
% (@Wparam s context to free
*/

void avformat free context(AVFormatContext * s);

aviormat_free_context() FRELE X AF libaviormat\utils. ¢ XA F AR .

//chapter3/3.6. help. txt
void avformat free context(AVFormatContext * s)

{

int 1;
if ('s)
return;

av_opt free(s);

if (s —> iformat && s —> iformat — > priv_class && s — > priv_data)
av_opt free(s—>priv data);

if (s —> oformat && s —> oformat — > priv_class && s — > priv_data)

av_opt_free(s—>priv_data);

[/ R BT R, [F] B 4B nunber %
for (1 = s—>nb streams — 1; i>= 0; 1——)
ff free stream(s, s—> streams[i]);

/1%t %t programs #E 47 B, [F] B number # %
for (1 = s—>nb programs — 1; i>= 0; 1——) {

’

av_dict free(&s — > programs[i] — > metadata

)
av_freep(&s — > programs[i] — > stream index);
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av_freep(&s — > programs[i]);
}
av_freep(&s — > programs) ;
av_freep(&s — > priv_data);
while (s —>nb_chapters —— ) {
av_dict free(&s —> chapters[s —>nb chapters] — > metadata) ;
av_freep(&s — > chapters[s —>nb chapters]);
}
av_freep(&s — > chapters) ;
av_dict free(&s — > metadata);
av_dict free(&s—> internal —> id3v2 meta);
av_freep(&s — > streans);
flush packet queue(s);
av_freep(&s —> internal);
av_freep(&s—>url);

av_free(s);

] LIFE 3 ,avformat_free_contextO) BRI H TR 2 8 B s AL, 045 av_opt_free() av_
freepO Al av_dict_free) 45, iX 26 G B0 5 F T RAUAS R AP AZ &
3) avformat_find_streaminfo() K %%

avformat_find_stream_infoO) %L = 2 TR BUGRR(E B . BB ARSI T .

//chapter3/3.6. help. txt

/ %%

* Read packets of a media file to get stream information. This

* 1is useful for file formats with no headers such as MPEG. This

* function also computes the real framerate in case of MPEG — 2 repeat

* frame mode.

T3 BB AR SC A 1 A 4 AR IO A B - 3 X 1 3 A Sk 19 SC AR A X (4n MPEG) AR A5
* RO T8 MPEG - 2 5 A2 B T A 52 b ik 2R

* The logical file position is not changed by this function;

* examined packets may be buffered for later processing.

* (@Wparam ic media file handle

% (Wparam options If non— NULL, an ic.nb streams long array of pointers to

* dictionaries, where i— th member contains options for
* codec corresponding to i — th stream.
* On return each dictionary will be filled with options that were not found.

% (@return >= 0 if OK, AVERROR xxx on error

* (@note this function isn't gquaranteed to open all the codecs, so
* options being non — empty at return is a perfectly normal behavior.
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* (@todo Let the user decide somehow what information is needed so that

* we do not waste time getting stuff the user does not need.
* /

int avformat_find stream_ info(AVFormatContext * ic, AVDictionary x* options);

2 PR B2 DB SO i B AR £, (packet , BV R #0522 BT 19 & A0 50 85 88 ) , LA 3R B
BT A D R T A SO Sk A AR IR E 4 L 4 MPEG S (R A R0 S 28
S SO 3k header AR X AN B SO A9 & T0A5 L 1 00 muxing #6487 AT
AW, Gl an MPEG-2 S Wi T . B 4 5 o0l B S0 0907 &, o R A i B0 8s a2 mT
DABE 22 vh DALE DL S AR 3, B SR 33 A eR AR08 T B 2 BT U i A% 8., I8 4 AT A4S R0 B A
JEHHT AVStream XS5 R T FE B,

YR WS 8, — A& AVFormatContext i _F T ST, B X A~ 28 B0 SE B 10 B 4F
X4 A — & AVDictionary 82, WUREE 2 >S5 AR A 25, e Wiz — K
JEAET ic PALE nb_stream B AVDictionary B4 M B 55 ¢ A B0 X R R0 SC 4 vp 2
A stream , PRI [B1 B, BEAS dictionary W 3 70 B A 48 21 (19 £ 1

IZ PR B 3R [ R R T8l 45 T 0 B8 a 8] R T 855 T 0 AR AT HAWR &0 , HoAth £k
FRRBEAF AR, ZREB P AL stream B 2% IS 28 S 93T JT . Fr LLTE SR 91 2 J5 N
R options N NEFWRIEHM.

4) avformat_open_input() pR %X

R — > A 22 AR SR 2Z 17, 1 S8 B4 T IR SO, SO Y b ik 2 AT DL SO A2
Mok AT DL 45 bk, aviormat open_inputO) BREUH T3 I A W) Bk H I AR
Mot I S i fS 2%, Wi F avliormat_close_inputO & H] , iR [\ 0 FEm T, 0050 0y 2 Wiy
FEURAY , BRECE B ANR

//chapter3/3.6. help. txt

/ %%

* Open an input stream and read the header. The codecs are not opened.
% The stream must be closed with avformat close input().

*

% (@ param ps Pointer to user — supplied AVFormatContext (allocated by avformat alloc _

context).

* May be a pointer to NULL, in which case an AVFormatContext is allocated by this
* function and written into ps.

* Note that a user — supplied AVFormatContext will be freed on failure.

% (@Wparam url URL of the stream to open.

% (@param fmt If non— NULL, this parameter forces a specific input format.

* Otherwise the format is autodetected.

% (@param options A dictionary filled with AVFormatContext and demuxer — private options.

* On return this parameter will be destroyed and replaced with a dict containing
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* options that were not found. May be NULL.

* (@return 0 on success, a negative AVERROR on failure.

*

* (@Wnote If you want to use custom I0, preallocate the format context and set its pb field.
*/
int avformat open input(AVFormatContext %% ps, const char * url,

const AVInputFormat * fmt, AVDictionary ** options);

B SHCE LT .

(D F 1AM AP AL A AVFormatContext ([ aviormat_alloc_context 43 i)
e

(2) 55 2 NSRRI EATIF R url,

(3) 45 3 DS H fmt QR AE =S, ) ot 2 Hhosi ] 1l FH R85 B9 s AR = 8 IUDKE A 3l A6z il
=L,

(1) 54 NS HNF AVFormatContext Fl demuxer FAAG BEI A = HL 5 3% [9] 15} 11k 2
HORE B ST D A RS B R I, 40 2R T TR A AL, IR [ 25 (NULL)

5) av_read_frame() FR%K

XoF T PR (14 G i 5 >R VI o B X S HIE R AT A B T 2P R B T 11 % RS L av
read_frameO WE T L& A AT A 804G . av_read frame O T 3 BCALSR 19 — it , AS A7 7E
2t 4 158 3 L (E AT AR 4 0 45 T i, av_read_frame ) MRS FFmpeg #r 8 09 FH 5L IH
FEE:Z B DAl 55 , 2 R A DL 3R B ARG 2508 T 6 N R 52 B A B AR av_read _frame O
UE T — Wi A B e R SE . av_read_frame () pRECAYAE FH 2 152 B — ot 400 431 2% 3 ok 2 152 Bt
22 MU RS 1 BB 5000 S S R A B Y BSCHE L R B A BTN

//chapter3/3.6. help. txt

/ %%

* Return the next frame of a stream.

% This function returns what is stored in the file, and does not validate

* that what is there are valid frames for the decoder. It will split what is

* stored in the file into frames and return one for each call. It will not

% omit invalid data between valid frames so as to give the decoder the maximum
* information possible for decoding.

* On success, the returned packet is reference — counted (pkt — > buf is set) and
% valid indefinitely. The packet must be freed with av_packet unref() when

* it is no longer needed. For video, the packet contains exactly one frame.

* For audio, it contains an integer number of frames if each frame has

* a known fixed size (e.g. PCM or ADPCM data). If the audio frames have

* a variable size (e.g. MPEG audio), then it contains one frame.
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* pkt —> pts, pkt —> dts and pkt — > duration are always set to correct * values in AVStream.
time_base units (and guessed if the format cannot
* provide them). pkt —> pts can be AV_NOPTS_VALUE if the video format

*

has B— frames, so it is better to rely on pkt —>dts if you do not

* decompress the payload.

% (@return 0 if OK, < 0 on error or end of file. On error, pkt will be blank

* (as if it came from av_packet alloc()).

* (@note pkt will be initialized, so it may be uninitialized, but it must not

* contain data that needs to be freed.

x BRI —

* RO TR 1474 78 SO P i P28, (ELAS T TIE A B 245 02 75 A A 25

* BB SR AR Y PSR 43 ST, A A 9 R AL A

* BN WA RO () B TEROEHE , DA 45 i A 2 de oK T R Y A AT AR R

* AN pkt — > buf & NULL, W B 3] F —4> av_read frame()s¥ B ¥ avformat close_input()fd#f 2
AR . A DU B R0 T R A R AR PR O R, N A AL, W AUl ] av_free_packet B
AL

* T A, s AL H AL — il

* RS TEA, ANR A AS WUE A B R A [E R K0S ({5 40 PCM B ADPCM K4 ) , U 1% R RO AL

* AR AT — A AT AR 19 SR /N () 4 MPEG & A ) , U B L — i

*  {E AVStream H1, pkt — > pts.pkt — > dts Hl pkt — >F¢2E B ] 342 B 15 5 10 24 11 .

*  time_base BLIC (FF A% 22 A A RESE AL EAT) .

* ARSI KN B - frames, pkt — > pts A LLJ& AV_NOPTS_VALUE, Jiff LA 41 SR AN fiff i 45 A7 % £ 28, T
B KR pkt — > dts.

*/

int av_read frame(AVFormatContext * s, AVPacket * pkt);

ZHSGR MHE BRI F

(1) * AVFormatContext s: C{#& X _EF 3, % A AVFormatContext,

(2) * AVPacket pkt: XA HAREME NULL, & AU — A A7 45 ], FT T 47 i th i
AVPacket,

(3) A& [EME : 3R] 0 75 8y, $7 %3 7R 2k M el 3 3k SCHF 2 (return 0 is OK,< 0 on
error or end of file),

av_read_frameO RECIEH B 2, W HAE R B & 3-19 FoR.

T2 Y B A IR T AVPacket 43 TSR 25 17 U A AR, D) R Y — it
R A AR DU AR AR A 2 I E Bl . B ORIN S S I EUE 2 H Bh AR 1 T —
Wi, G AVPacket 0 NAERZS , FRom B HOK M, W S2 BT A% 75 Z 46 1 av_read_frame () 3§
# avformat_close_inputO) pREALFE . Z R FEE R T RE, IR paketList A
A BE I 1 _packet_list_get HHEEM list Bz C—Wicdhs . an 2R 3 A £l M A read_
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s->internal-=

read_frame_internal packet_buffer

ff_packet_list_get N
Y
generate pts read_frame_internal
l &
ff_packet_list_get ff_packet_list_put
(end )

& 3-19 av_read_frame() & # &Y ;) &6 i 72

frame_internal 87 32 BU— Wk 4 3 lise hr

6) avformat_close_input() pg %

aviormat_open_input () PR T 47 5 S A4 7 I 152 BOCK 3815 L L A0 35 A< o SO F L
. B X5 XS, T X N B RE B PR R aviormat _ close _input (), 1% PR B T
libavformat/avformat. h SCPFH, s EUR BN .

//chapter3/3.6. help. txt

/ %%

* Close an opened input AVFormatContext. Free it and all its contents

* and set * s to NULL. BRMCHEIR, IF B 5 2 SCHR I N 45, SR 55 * s I E 4 NULL
*/

void avformat close input(AVFormatContext *% s);

TH#&F aviformat_close_input O f JEACHS, if F libaviormat\ utils. ¢ 3T, R 15
mr.

//chapter3/3.6. help. txt
void avformat close input(AVFormatContext * % ps)
{

AVFormatContext * s;

AVIOContext * pb;
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if ('ps || ! * ps)
return;

s = *ps;

pb = s—>pb;

if ((s — > iformat && strcmp(s — > iformat — > name, " image2") && s — > iformat — > flags &
AVEMT NOFILE) ||

(s—> flags & AVEMT FLAG CUSTOM IO))
pb = NULL;

flush packet queue(s);

if (s —> iformat)
if (s —> iformat — > read _close)

s —> iformat — > read_close(s);
avformat free context(s);
* ps = NULL;

avio_close(pb);

MIEACHS R LLE Y, aviormat_close_inputO) EEA4f T LT LA TAE .

(1) #AH AVInputFormat B read_close() bR % 3¢ A1 i A .

(2) W avformat_free_contextO) L AVFormatContext,

(3) P avio_closeO) X I HBEH AVIOContext,

AVInputFormat A read_close () /& — /R ELFG &1, $5 M LM S A LAY R 3. AS TR A9
AVInputFormat & AN B read closeO) 7. #lUn, FLV #& 2% i B9 AVInputFormat
() 5E SCANE

//chapter3/3.6. help. txt
AVInputFormat ff flv demuxer = ({

. name = "flv",

. long name = NULL_IF CONFIG SMALL("FLV (Flash Video)"),
.priv_data size = sizeof(FLVContext),

. read_probe = flv_probe,

.read_header = flv_read_header,

.read_packet = flv read packet,

. read_seek = flv_read_seek,

.read close = flv read close,
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. extensions = "flv",
&flv_class,

.priv_class

¥

M flv_demuxer BJE X H AT LLE H ,read _close ()38 1 B PR ELJE [Iv_read close() pR
B AR AF .

//chapter3/3.6. help. txt
static int flv_read close(AVFormatContext * s)
{
int i;
FLVContext * flv = s—>priv_data;
for (i=0; i<FLV_STREAM TYPE NB; i++)
av_freep(&flv —> new extradata[i]);

return 0,

M flv_read_close O B E LAT LLFE H . iz BRELRE L T FLVContext H 1Y new_extradata
B A JT R IR WY N AE

avformat free contextO)4&— FFmpeg 1 API R, H T8 —1 AVFormatContext ,

avio_close )& —~ FFmpeg 1) API PR %L, FH F 2 H M Bl AVIOContext, B 1 B
{7 T libaviormat/avio. h X4, fCAS 0T .

//chapter3/3.6. help. txt

/ %%

* Close the resource accessed by the AVIOContext s and free it.

% This function can only be used if s was opened by avio open().

* R TR avio_open() BREIT IF M1 AL, A 7T LI H] avio_close() Fi%L
* The internal buffer is automatically flushed before closing the

% resource. PNHBZE WX FE I A BE VR A 4% EH 3 vl

% (@return 0 on success, an AVERROR < 0 on error.
% (@see avio_closep
%/

int avio close(AVIOContext * s);

avio_closeO) BREL I Z XA T libaviormat/aviobuf. ¢ 30/ /SN .

//chapter3/3.6. help. txt
int avio close(AVIOContext * s)

{

AVIOInternal * internal;
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URLContext * h;

if (!s)

return 0;

avio flush(s);
internal = s— > opaque;

h = internal —> h;

av_freep(&s — > opaque) ;
av_freep(&s — > buffer);
if (s —>write flag)
av_log(s, AV_LOG VERBOSE, "Statistics: %d seeks, % d writeouts\n", s—> seek count,
s —>writeout count);
else
av_log(s, AV_LOG_ VERBOSE, "Statistics: % "PRId64" Bytes read, % d seeks\n", s —>
Bytes read, s—> seek count);

av_opt free(s);
avio context free(&s);

return ffurl close(h);

MIEACHS AT LLE H . avio_closeO) pREHE BRI P #0047 T LA R LA .

(1) P avio_flushO) bR 5 1115 bR 2 A7 9 Kt

(2) P av_freepO BRHUB L AVIOContext H1AY buffer,

(3) JHH avio_context_free ) BEIURE I AVIOContext 25414,

(4 P furl_closeO pREOCH I H B URLContext,

ffurl_close () Al ffurl _closep () Jj& FFmpeg A # () ¥ 4~ o8 £, & 11 0 75 8 {5 F
libavformat/url. h 3¢ ARSI T .

//chapter3/3.6. help. txt

/ %%

* Close the resource accessed by the URLContext h, and free the
* memory used by it. Also set the URLContext pointer to NULL.

%

% (@return a negative value if an error condition occurred, 0
* otherwise

*/

int ffurl closep(URLContext #** h);

int ffurl close(URLContext * h);

X P R B2 R Y, ffurl_close O BRELHY € X AL T libavformat/avio. ¢ X4, 1%
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R/

//chapter3/3.6. help. txt
int ffurl close(URLContext * h)

{

return ffurl closep(&h);

Al UL ffurl_close O BREIHIA T ffurl closepO) REL CAL LI T .

//chapter3/3.6. help. txt
int ffurl closep(URLContext #*x hh)
{
URLContext * h= * hh;
int ret = 0;
if ('h)
return 0; / % can happen when ffurl open fails * /

if (h—> is connected && h— > prot —>url close)
ret = h—>prot—>url close(h);
# if CONFIG NETWORK
if (h—-> prot — > flags & URL_PROTOCOL FLAG NETWORK)
ff network close();
# endif
if (h—> prot —>priv_data size) {
if (h—> prot — > priv_data class)
av_opt_free(h—>priv data);
av_freep(&h—>priv data);
}
av_freep(hh);

return ret;

ATLVE B EE N T PP TR

(1) ¥ URLProtocol 1Y url close() pPR%X .,

(2) W av_freepO B Uil URLContext 254 {4,
{91 41 SCA PR ALY 235 ) A AR ik Y LA

//chapter3/3.6. help. txt
URLProtocol ff file protocol = ({

. name = "file",
.url_open = file open,
.url read = file read,

.url_write = file write,
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.url_seek = file seek,
.url_close = file close,
.url_get_file handle = file get_handle,

.url_check = file check,
.priv_data_size = sizeof(FileContext),
.priv_data class = &file class,

¥

M ff_file_protocol HHA] LI H . url_closeO) BR%FE 0] T file_closeO) BE%L . 1M file_close) A%
E/‘JXEX JJE%EEHZD—F

//chapter3/3.6. help. txt
static int file close(URLContext * h)

{
FileContext * ¢ = h—>priv data;

return close(c — > fd);

}

AT UL file_close O BB T RE RS close O F M T 34384, £ avio_
closeO) PRELRY IR AR AT SELE

3. BEREXEY

{§i [l FFmepg SEATMIS A0 E AR A TR . B8 aveodec_alloc_context3O) PRE/T L
G fiS B R SC L, E ] aveode _parameter_to_context () BRI EUCKE S i AP 09 % R A S B &
B w2 T UK (AVCodecContex) F1, R J5 MR 3E 2 fit 5 75 15 B {# . avcodec_find_
decoder () 2R B2 o AH B 1) f# D 48 55 ff ] aveodec find_decoder_by name () 26 5UAR 45 fif 15 2%
ZRRE AR E E N R E, B ] avcodec _ open2 () PR %t T JT g B £ I o€ BE F)
AVCodecContex, X5 i i avcodec _send packet () BRI B[] fif 75 2% K& 26 B0 45 62 ok {fF 1
avcodec_receive_frame () PR A% A 5 J5 1) T, B S5 ] aveodec_close O) B AL AT aveodec
free_context ) pREL S A AR 28 3 B R 3C. FFmpeg S5 E/EM S EE R T .

(1) avcodec_alloc_context3() : ZrFCf#EmS#s FF 3,

(2) avcodec_find decoder() . H¥g ID & KR 25 .

(3) avcodec_find_decoder by name(): g 1L 2 24 T A R R0 28 .

(4) avcodec_open2(Q): ¥ IT FmfHIS 4,

(5) avcodec_decode_video2() : i — Wi 40 45 B P8 .

(6) avcodec_decode_audiod (). fif A5 — i 55 S P .

(7) avcodec_send_packet(): &% ZmiS 5 &6,

(8) avcodec_receive frame(): HEWIRTS 5 R .

(9) avcodec_free_context(): BRI EY EF 3.4 & T aveodec_closeO) FR%L,

(10) avcodec_close() : KM RIS,
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1) avcodec_alloc_context3 () R %K

avcodec_alloc_context3 () B T 0 BC M A 4 T SC, I8 52 B ise o ok BROAA W il
H] avcodec_free_context () pREUBE A I A BE IR, AL B QN T

//chapter3/3.6. help. txt

/ %%

* Allocate an AVCodecContext and set its fields to default values. The
* resulting struct should be freed with avcodec free context().

*

* (@Wparam codec if non— NULL, allocate private data and initialize defaults

* for the given codec. It is illegal to then call avcodec open2()
* with a different codec.

* If NULL, then the codec — specific defaults won't be initialized,
* which may result in suboptimal default settings (this is

* important mainly for encoders, e.g. 1ibx264).

*

* (@return An AVCodecContext filled with default values or NULL on failure.
*/

AVCodecContext * avcodec alloc context3(const AVCodec * codec);

ZH codec QNIRAE NULL, WIXT T 25 22 (%) 4 i i 2% 73 e A A ZHE T 00 i A BRE L, AR S
5 FHAS T 19 40 i i 25 8 aveodec_open2 O s AE LB . W28 NULL, WA 2 97 46 1k
FEE T G i A 25 10 BROA (B, 53X 7T g 23 ' BOR L 09 BROIA I B G T — 26 g 1t 2 3 7 22, 4]
a0 1ibx264) . i Zh iy ik 17 BRI FE Y AV CodecContext, 2R MU i& Al NULL,

2) avcodec_open2 () PR

avcodec_open2 O R T FT - 4w M 15 2% , FE K5 2R 60 4% - F SCH 2% 55 25 B 47 S B, PR %K
IR

//chapter3/3.6. help. txt

/ %%

% Initialize the AVCodecContext to use the given AVCodec. Prior to using this

% function the context has to be allocated with avcodec alloc context3().

* (@warning This function is not thread safe! :{ & iZKEIFLFEL L

*

* (@Wnote Always call this function before using decoding routines (such as

* (@ref avcodec receive frame()).

* (@Wparam avctx The context to initialize.

% (Wparam codec The codec to open this context for. If a non — NULL codec has been previously
passed to avcodec_alloc context3() or for this context, then this parameter MUST be either NULL
or equal to the previously passed codec.

% (@ param options A dictionary filled with AVCodecContext and codec — private options. On
return this object will be filled with options that were not found.
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(@return zero on success, a negative value on error
(@see avcodec_alloc context3(), avcodec find decoder(), avcodec find encoder(),
av_dict set(), av_opt find().

* ok ok ok Xk

/

int avcodec open2(AVCodecContext * avctx, const AVCodec * codec, AVDictionary ** options);

FENSEE L,

(1) avetx: T BRI AVCodecContext,

(2) codec: ¥ A AVCodec,

(3) options: —SEIR AL ZR LT, HIAN{LE FH 1ibx264 ZitSE , preset. tune ZE#HP AT DL i 3%
SR E

avcodec_open2 O MRS S AEH K HZRTEWIMAHCRIE® FH2, REH T — 4 4

pREL, B AV Codec 19 init O o F T 46 A4 4 i B 45 & BT 88000 AR F i ik

(1) R4 Fh & K 0K 43 e 9 A7 Gl 4% av_mallocO 5230 .

(2) BHi ABY AVDictionary B3 AU 3E % & F] AVCodecContext,

(3) A A Ar , 5] QA A 2 fife i 2% 2 75 40 T 5L 50 B B

(4) TR JE G 2% DR 2 i A S80S B 47 G i 2 12Kk .

(5) W AVCodec I initO) WA b BRI iR 525 .

3) avcodec_find_decoder() P& %i

FFmpeg $24t T M X E L H DA . 83T codecld A aveodec_find_decoder() 5 i i3 44
F& L avcodec_find decoder by name(), [FlFEHL, WAL T WAy X A L g a8 . @ T
codecld # #% avcodec_find_encoder () 53 i 44 F# #& avcodec_find_encoder_by_name(),
X 9 A~ o B B AR AR

//chapter3/3.6. help. txt

/ %%

* Find a registered decoder with a matching codec ID.
* M4 codecID 3k £ 4%k — > 1 Mo 1 gk 4 4%

% (Wparam id AVCodecID of the requested decoder

% (@return A decoder if one was found, NULL otherwise.
x/

const AVCodec * avcodec find decoder(enum AVCodecID id);

/ *%

* Find a registered decoder with the specified name.

* MR 5 E 11 48 PRk A8 4R — > TE W 0 g 1 4%

% (Wparam name name of the requested decoder

% (@return A decoder if one was found, NULL otherwise.
x/

const AVCodec * avcodec find decoder by name(const char * name);



124 || FFmpeg NI 1¥B——SDK - AF A SHELHEERR

avcodec_find_decoder) F%5H 14 AV CodeclID £ $6 X7 1 B i i 7% , a0 SR A e 3], W iR
Ml NULL; 28 id /& AVCodecID 287 , & B B R i i #5119 id. avcodec_find_encoder_by
_name() PREIGHE 3 fif 55 #4519 45 R FR 2 i A5 4% a0 2R A 4R 2l L IR [n] i A g 45 2, I R R 4R
FL R [A] NULL; S50 name J& 40 i 5 25 19 44 FK .

PREL IR RS 57 T libaveodec/allcodecs. ¢ SCHH . A8 4% 4 it i 2% i B a0 5] 3-20 PR .

aveodec find encoder

—[}‘ id A } find_codec
avcodec_find_decoder

P R o | av_codec_iterate

avcodec_find_encoder
_by_name
—[>‘ name#f £ find_codec

by_name

avcodec_find decoder
_by_name

& 3-20 avcodec_find_decoder() i £ B & 3% i 12
avcodec_find_decoderO) pRFGHE 1T codecld 25 T M 4% . 1% R B S ARSI F .

//chapter3/3.6. help. txt

AVCodec * avcodec find decoder(enum AVCodecID id)

{

return find codec(id, av_codec is decoder);

}

PREAR R — 4740, BRI find_codec O BB A .55 1 NSHCH codecld, 5 2 4
S int B0, RORER R T8, AR MRmsamT .

//chapter3/3.6. help. txt
static AVCodec * find codec(enum AVCodecID id, int ( * x) (const AVCodec * ))
{

const AVCodec * p, * experimental = NULL;

void *1i = 0;
id = remap deprecated codec id(id);

while ((p = av_codec iterate(&i))) {
if ('x(p))
continue;
if (p—>1id == id) {
if (p—> capabilities & AV_CODEC_CAP_EXPERIMENTAL && ! experimental) {
experimental = p;
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} else
return (AVCodec * )p;

return (AVCodec * )experimental;

Al PUEE], 1% oA 3 2l 3 while 15 25 8 FH av_codec_iterate () 2R 3% AR 38 7, 3k B
AVCodec.#XJ5 F id FIWH & B A, WK id M55, BRI # AVCodec, FIHIRE av_

codec_iterate() PR B AYACHE SE L

//chapter3/3.6. help. txt
AVCodec * codec list[] = {

NULL,

NULL,

NULL
¥
static void av_codec_init static(void)
{

for (int i = 0; codec list[i]; it++) {

if (codec_list[i] —> init static_data)
codec_list[i] —> init_static_data( (AVCodec * )codec_list[i]);

const AVCodec * av_codec_iterate(void ** opaque)

{
uintptr t 1 = (uintptr t) * opaque;
const AVCodec * ¢ = codec list[i];

ff thread once(&av _codec_static init, av_codec_init static);

if (c)
* opaque = (void* )(1 + 1);

return c;

1% PR T EARYE AL A id, M codec_list 2 it 4 1) 26 v 25 8 %F 1 19 39,
avcodec_find_decoder_by nameO) PREUE 1T % T &R ML AU T .
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//chapter3/3.6. help. txt
AVCodec * avcodec_find decoder by name(const char * name)
{

return find codec by name(name, av_codec_is decoder);

}

Al IBE R, FEF T find_codec_by nameO REL.56 1 N2 NMBHEIL T 5 2 4
SRR int B2, KRR ERE TSR, BR kT .

//chapter3/3.6. help. txt

static AVCodec * find codec by name(const char * name, int ( * x) (const AVCodec * ))
{
void * 1 = 0;

const AVCodec * p,;

if (!name)
return NULL;

while ((p = av_codec iterate(&i))) {

if (!x(p))
continue;
if (strcmp(name, p—>name) == 0)

return (AVCodec * )p;

return NULL;

LLE B, 3 B o while 75 2 8 B av_codec _iterate () pR %X 3 12 4% i Jr, 38 B

AVCodec,#RJ5 FH £ F #E 47 Lb 8, a0 SR DT e Jl 2, 53k | %6 1 B9 AVCodec; 75 M3 [H]
NULL,

R R A R 0 R Y R R R S B B A R A B A Y 05 3 2R B BRI aveodec

find_encoder() #1 avcodec_find_encoder_by name (), 52 B 7 B 52 4 FH [\ , 3% 75 > pR &0~ B
AR .

//chapter3/3.6. help. txt

/ %%

* Find a registered encoder with a matching codec ID.

* Mi4E codecID R 2r 8 — > vE M ik 1 4 A5 7R

% (@param id AVCodecID of the requested encoder

% (@return An encoder if one was found, NULL otherwise.
*/

const AVCodec * avcodec find encoder(enum AVCodecID id);
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/ %%

* Find a registered encoder with the specified name.

xR 45 R 1Y 4% Bk A 4R — A 64 g i A%

* (@param name name of the requested encoder

* (@return An encoder if one was found, NULL otherwise.
*/

const AVCodec * avcodec find encoder by name(const char * name);

4) avcodec_free_context() K %I
avcodec_alloc_context3O) BN AVCodecContext 43Tt N A4S (8], I 4 B BRIN IO 1E . Bf
TFE B AE F aveodec free_context() BREL, PR BB ANT .

//chapter3/3.6. help. txt

/ %%

* Free the codec context and everything associated with it

* and write NULL to the provided pointer.

* FEBN codec context fil 5 Z FKBK Y everything, {15 48 41 B & NULL
x/

void avcodec free context(AVCodecContext ** avctx);

IZ R ERE L AVFormatContext 258 B PT A AR VG MR S5 M A &, P K e 5 8o %5

5) Zhi i AR 51 % M id

nfriD #8512k H libaveodec/ allcodecs. ¢ SCH:, & 76 7 B 4 Ry 28 o, X BB A8 A 2 LA ff_FF
SKHY, HTa] 2 g f A 28 A (0 h264 ,aac, wmv, pem ., vp9 46, UL _encoder %5 & & 7R AY 2 Y 1D
#% . Lh_decoder & B F N ) R RS 4% AL N .

//chapter3/3.6. help. txt

extern AVCodec ff flv encoder;
extern AVCodec ff flv decoder;
extern AVCodec ff h264 decoder;
extern AVCodec ff hevc_decoder;
extern AVCodec ff mpeg4_ encoder;
extern AVCodec ff mpeg4 decoder;
extern AVCodec ff msmpegdvl_decoder;
extern AVCodec ff msmpegdv2_encoder;
extern AVCodec ff msmpegdv2_decoder;
extern AVCodec ff msmpeg4v3_encoder;
extern AVCodec ff msmpeg4v3_decoder;
extern AVCodec ff vp8_ decoder;
extern AVCodec ff_ vp9_decoder;
extern AVCodec ff wmvl_encoder;
extern AVCodec ff wmvl decoder;
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extern AVCodec ff wmv2_encoder;
extern AVCodec ff wmv2_decoder;
extern AVCodec ff wmv3_decoder;

/ % audio codecs * /

extern AVCodec ff aac encoder;
extern AVCodec ff aac decoder;
extern AVCodec ff ac3_encoder;
extern AVCodec ff ac3_decoder;
extern AVCodec ff amrnb decoder;
extern AVCodec ff amrwb decoder;
extern AVCodec ff ape decoder;
extern AVCodec ff eac3 encoder;
extern AVCodec ff eac3 decoder;
extern AVCodec ff flac encoder;
extern AVCodec ff flac_decoder;
extern AVCodec ff mp3_decoder;
extern AVCodec ff opus_encoder;
extern AVCodec ff opus decoder;
extern AVCodec ff truehd encoder;
extern AVCodec ff truehd decoder;
extern AVCodec ff vorbis encoder;
extern AVCodec ff vorbis decoder;
extern AVCodec ff wmavl_encoder;
extern AVCodec ff wmavl decoder;
extern AVCodec ff_ wmav2_encoder;
extern AVCodec ff wmav2 decoder;

/ % PCM codecs * /

extern AVCodec ff pcm_alaw_encoder;

extern AVCodec ff pcm_alaw_decoder;

extern AVCodec ff pcm mulaw encoder;

extern AVCodec ff pcm mulaw decoder;

extern AVCodec ff pcm s8 encoder;

extern AVCodec ff pcm s8 decoder;

extern AVCodec ff pcm sl6le encoder;

extern AVCodec ff pcm_sl6le decoder;

extern AVCodec ff pcm_sl6le planar encoder;
extern AVCodec ff pcm_sl6le planar decoder;
extern AVCodec ff pcm_s24le encoder;

extern AVCodec ff pcm_s24le decoder;

extern AVCodec ff pcm s32le encoder;

extern AVCodec ff pcm s32le decoder;

extern AVCodec ff pcm s64le encoder;

extern AVCodec ff pcm_s64le_ decoder;

extern AVCodec ff pcm_u8_encoder;
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extern AVCodec ff pcm_u8_decoder;

/ % ADPCM codecs * /

extern AVCodec ff_adpcm_ima_ wav_encoder;
extern AVCodec ff_adpcm_ima_ wav_decoder;
extern AVCodec ff adpcm ms encoder;

extern AVCodec ff adpcm ms decoder;

/ % subtitles x /

extern AVCodec ff ssa_ encoder;
extern AVCodec ff ssa decoder;
extern AVCodec ff ass encoder;
extern AVCodec ff ass decoder;
extern AVCodec ff movtext encoder;
extern AVCodec ff movtext decoder;
extern AVCodec ff pgssub_decoder;
extern AVCodec ff sami_decoder;
extern AVCodec ff srt encoder;
extern AVCodec ff srt decoder;
extern AVCodec ff_ subrip encoder;
extern AVCodec ff subrip decoder;
extern AVCodec ff ttml encoder;
extern AVCodec ff webvtt_ encoder;
extern AVCodec ff webvtt decoder;

/ % external libraries x /

extern AVCodec ff aac at encoder;

extern AVCodec ff aac at decoder;

extern AVCodec ff ac3 at decoder;

extern AVCodec ff amr nb at decoder;

extern AVCodec ff eac3_at_ decoder;

extern AVCodec ff mp3_ at decoder;

extern AVCodec ff libaom_ avl_encoder;

extern AVCodec ff libdavld decoder;

extern AVCodec ff libfdk aac_encoder;

extern AVCodec ff libfdk aac decoder;

extern AVCodec ff libmp3lame encoder;

extern AVCodec ff libopencore amrnb decoder;
extern AVCodec ff libopencore amrwb decoder;
extern AVCodec ff_libopus_encoder;

extern AVCodec ff libopus_ decoder;

extern AVCodec ff libshine encoder;

extern AVCodec ff_ libspeex_ encoder;

extern AVCodec ff libspeex decoder;

extern AVCodec ff libvorbis_ encoder;

extern AVCodec ff libvorbis_decoder;
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extern AVCodec ff libvpx vp8_ encoder;
extern AVCodec ff libvpx vp8_decoder;
extern AVCodec ff_ libvpx vp9_encoder;
extern AVCodec ff_ libvpx vp9_decoder;
extern AVCodec ff_libwebp encoder;
extern AVCodec ff 1ibx264 encoder;
extern AVCodec ff 1ibx265 encoder;

/ % hwaccel hooks only, so prefer external decoders * /
extern AVCodec ff avl decoder;

extern AVCodec ff avl cuvid_decoder;

extern AVCodec ff avl gsv_decoder;

extern AVCodec ff_ libopenh264_encoder;
extern AVCodec ff libopenh264_decoder;
extern AVCodec ff h264 cuvid_decoder;

extern AVCodec £ff_h264 nvenc_encoder;

extern AVCodec ff h264_ omx_encoder;

extern AVCodec ff_h264_gsv_encoder;

extern AVCodec ff h264_ v412m2m_encoder;
extern AVCodec ff_h264 vaapi_encoder;

extern AVCodec ff h264 videotoolbox encoder;
extern AVCodec ff hevc mediacodec decoder;
extern AVCodec ff hevc nvenc_encoder;

extern AVCodec ff_ hevc_gsv_encoder;

extern AVCodec ff_hevc_v412m2m_encoder;
extern AVCodec ff_hevc_vaapi_encoder;

extern AVCodec ff hevc videotoolbox encoder;
extern AVCodec ff mp3_mf_encoder;

extern AVCodec ff mpeg4 cuvid decoder;
extern AVCodec ff mpeg4 mediacodec decoder;
extern AVCodec ff mpeg4_ omx_encoder;

extern AVCodec ff mpeg4 v412m2m_encoder;
extern AVCodec ff vp9 cuvid decoder;

extern AVCodec ff vp9 mediacodec decoder;
extern AVCodec ff vp9 gsv decoder;

extern AVCodec ff vp9 vaapi_encoder;

extern AVCodec ff vp9 gsv_encoder;

Y A A% id JE A 2R AVCodecld, Hizg LA F libaveodec/codec_id. h sk X4+,
SR SCAE A L E AR, 28 3 X G Y — S S A I AR T
//chapter3/3.6. help. txt

enum AVCodecID {
AV_CODEC_ID NONE,
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/ % video codecs * /
AV_CODEC_ID_MPEGLVIDEO,
AV_CODEC_ID MPEG2VIDEO, //< preferred ID for MPEG - 1/2 video decoding
AV_CODEC_ID MPEG4,
AV_CODEC_ID MSMPEG4VI,
AV_CODEC_ID MSMPEG4V2,
AV CODEC_ID MSMPEGAV3,
AV_CODEC_ID WMV1,
AV_CODEC_ID WMV2,
AV_CODEC_ID FLV1,
AV_CODEC_ID H264,
AV_CODEC_ID ENG,
AV_CODEC_ID VCI,
AV_CODEC_ID_WMV3,
AV_CODEC_ID AVS,
AV_CODEC_ID_JPEG2000,
AV_CODEC_ID_GIF,
AV_CODEC_ID VP8,
AV_CODEC_ID VP9,
AV_CODEC_ID HEVC,
# define AV_CODEC_ID H265 AV_CODEC_ID HEVC
AV _CODEC_ID VVC,
# define AV_CODEC_ID H266 AV_CODEC_ID VVC
AV_CODEC_ID AV1,

/ % various PCM "codecs" * /
AV_CODEC_ID PCM S16LE = 0x10000,
AV_CODEC_ID PCM S16BE,
AV_CODEC_ID PCM S8,

AV_CODEC_ID PCM_US,

AV_CODEC_ID PCM_MULAW,
AV_CODEC_ID PCM_ALAW,
AV_CODEC_ID PCM_S32LE,
AV_CODEC_ID PCM_S24LE,
AV_CODEC_ID PCM S24DAUD,
AV_CODEC_ID PCM_S16LE_PLANAR,
AV_CODEC_ID PCM_F32LE,
AV_CODEC_ID PCM F64LE,
AV_CODEC_ID PCM_S8 PLANAR,
AV_CODEC_ID PCM_S24LE_PLANAR,
AV_CODEC_ID PCM_S32LE_PLANAR,
AV_CODEC_ID PCM _SG64LE = 0x10800,
AV_CODEC_ID PCM F16LE,
AV_CODEC_ID PCM F24LE,
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¥

/ % various ADPCM codecs * /
AV_CODEC_ID ADPCM IMA QT =
AV_CODEC_ID ADECM IMA WAV,

AV_CODEC_ID_ADPCM_MS,

0x11000,

AV_CODEC ID ADPCM AFC = 0x11800,
AV _CODEC ID ADPCM IMA OKI,

/* BMR x /
AV_CODEC_ID AMR NB =
AV_CODEC_ID AMR WB,

0x12000,

/ * audio codecs * /
AV_CODEC_ID MP2 = 0x15000,
AV _CODEC_ID MP3, //preferred ID for decoding MPEG audio layer 1, 2 or 3
AV_CODEC_ID_AAC,
AV_CODEC_ID_AC3,
AV_CODEC_ID_VORBIS,
AV_CODEC_ID WMAV1,
AV_CODEC_ID WMAV2,
AV_CODEC_ID FLAC,

AV CODEC_ID APE,
AV_CODEC_ID EAC3,
AV_CODEC_ID_TRUEHD,
AV_CODEC_ID_OPUS,

/ % subtitle codecs * /
AV_CODEC_ID DVD SUBTITLE =
AV_CODEC_ID DVB_ SUBTITLE,
AV _CODEC_ID SSA,
AV_CODEC_ID MOV_TEXT,
AV_CODEC ID SRT,

0x17000,

AV _CODEC ID MICRODVD =
AV_CODEC ID SAMI,
AV_CODEC_ID SUBRIP,
AV_CODEC ID WEBVTT,
AV_CODEC ID ASS,
AV_CODEC ID TTML,

0x17800,

AV_CODEC ID TTF = 0x18000,

6) FZ% 0 b bR AL

FFmpeg PHAL T avcodec_send frame() Fll avcodec_receive_packet () pf

N

S

Ny

s 1A

A

PR
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BT 915, 4k s aveodec_send_packetO) Hll aveodec_receive frame() 2850 H T i 65 ,

25 3] TR g R g8 Z )5 .l 0 aveodec_open2 O) BRI FT IT g i A5 28 L AR IS T DL AR
HIF RS e is TAE T . B a0 fé i AL 45 JLAH S 9 B B aveodec_decode_video2 () ,avcodec_
decode_audio4 () ,avcodec_send packet()Fl avcodec_receive frame(),

X LB R B FFmpeg BY libaveodec B v, IH A2 It T avcodec_decode_video2 O fE
A PR S BR BX, aveodec_decode_audiod OAE N & i iS K4, 7F FFmpeg 3. 1 WA 57 1
T avcodec_send_packet() 5 avcodec_receive frameOAVE N EZ MRS pREL ., JEHK . 7E 3. 4
A HE avcodec_decode video2() F avcodec_decode_audiod O #ric it BF API, B A< 28 55 4
WAFE AT

//chapter3/3.6. help. txt

//FFmpeg 3.1

2016 — 04 — 21 — 7fc329e — lavc 57.37.100 — avcodec. h

Add a new audio/video encoding and decoding API with decoupled input
and output —— avcodec_ send packet(), avcodec receive frame(),

avcodec_send frame() and avcodec receive packet().

//FFmpeg 3. 4

2017 -09 — 26 — blcfl5lc4dd — lavc 57.106.102 — avcodec.h

Deprecate AVCodecContext. refcounted frames. This was useful for deprecated
APT only (avcodec decode video2/avcodec decode audio4). The new decode APIs
(avcodec_send_packet/avcodec_receive frame) always work with reference

counted frames.

AT RIS 2 0 aveodec_decode_video2 Fll avcodec_decode_audiod 5 A7 A 15 1E 57 bR A<
Bebric K i B (deprecated) » X PIANE LVHEAT 143 96 S8 — B9 APL. K 5 HLA A i 2
L W

(1) avcodec_send_packet(): KX ZmtS s,

(2) avcodec_receive frame() : HEUWHFIS G W8S .

avcodec_send_packet it pREC R AL LIS AN .

int avcodec_send packet(AVCodecContext * avctx, const AVPacket * avpkt);

e QU1

(1) AVCodecContext * avetx: PUMARAS I LT SCfE S AL & RS 2%

(2) const AVPacket * avpkt: ZH5 )2 H0AT i 50 HE .

(3) A& [EE . An 2R S, DUk (o] O, 75 DU) ik [l 5 e 0 (B 500

W EOLT MRS 05 IR B S 4R B (NULL A% 38 45 avpkt 280, il 4n~F i
B LA, I 2 2 D R LT, AR 22 B0 R0 R O BA Ak B A B e ot ) ) R
FFmpeg #0222 vh JLMT , AR ECH >Rt 75 2285 25 1 AVPacket (NULL) & it 25
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avcodec_receive_frame [ RREURA ARSI .

int avcodec receive frame(AVCodecContext * avctx, AVFrame * frame);

SR,

(1) AVCodecContext * avetx: FLAARIS AT 1 F SC, 6 & RS2

(2) AVFrame * frame: f#6% 5 A3 90500 i %4 .

(3) AR [ME : an SR By, W 8] 0, 75 D)3 [o] 4 15 A (67 50

T B R 5 5 0 R 25 (6] F pR B 3B I BT L A /0 BE AVFrame X4 %5
@], aRE R IE aveodec_receive_frame() bR FUAR AL 1% 7] — A~ b 42, W 352 11 PR 358 & 10 Wr 25
] J2 75 © 28 43 TE A0 SRV 43 BC o D)2 16 BRI KR P 8 Sy P 0 G PN A 25 T

avcodec_send_packet() Fl avcodec_receive frameO) [ B EH FH & R I A —E Je— X —
(5 451 — 26 5 55 5 B 19 — 4~ AVPacket AL & T 1s W% 4. ) FH — K avcodec_send
packet O BRI Z )5, W REFF B IH A 25 IR avcodec_receive frame() BRI £ A" RE Hc B4 & ) fe 15
HOBEHE  BT LA A R A AR AT

//chapter3/3.6. help. txt

int ret = avcodec send packet(codec, pkt);
if (ret != 0)

{

return;

}

while( avcodec receive frame(codec, frame) == 0)
{

/ /332 B — W A0 2 A A

/ /b B R4S S 1 A frame

avcodec_send packet () il avcodec receive frame () e % 1 7 B v F libavcodec/
avcodec. h U, bR B RGACHS 4 .

//chapter3/3.6. help. txt

/ %%

* Supply raw packet data as input to a decoder.

25 iR T 25 4 AL D A 1 A A

(@param avcetx codec context : 4 fiffi5 %% | K 3C

(@param[ in] avpkt The input AVPacket. Usually, this will be a single video
frame, or several complete audio frames.

ARG, 38 e — D 58 HE I AT LA 58 1Y i A

(@return 0 on success, otherwise negative error code:

2R R Ty, SR A0, 75 DU g (7] £ 4 (AR 3% 45 = )

L S S T S S 3
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* AVERROR(EAGAIN) : input is not accepted in the current state — user

* must read output with avcodec receive frame()

* AVERROR_EOF : the decoder has been flushed, and no new packets

* AVERROR(EINVAL): codec not opened, it is an encoder, or requires flush
* AVERROR(ENOMEM) :  failed to add packet to internal queue, or similar
*/

int avcodec send packet(AVCodecContext * avctx, const AVPacket * avpkt);

/ %%

* Return decoded output data from a decoder.

* 18 [T AT )5 A AR B4, 45 4 YOV 5 PC

% (@paran avctx codec context : Zif#fid s F R X

% (@param frame This will be set to a reference — counted video or audio

* frame (depending on the decoder type) allocated by the
* decoder. Note that the function will always call
* av_frame unref(frame) before doing anything else.

xR XA oR B BT T TAE Z A, B2 P8 H av_frame unref () pR%k

* (@return

* 0: success, a frame was returned:iR [f] 0 F& /R~ I

* AVERROR(EAGAIN) :  output is not available in this state

* AVERROR EOF: the decoder has been fully flushed

* AVERROR(EINVAL) : codec not opened, or it is an encoder

* AVERROR INPUT CHANGED: current decoded frame has changed parameters
x /

int avcodec_receive frame(AVCodecContext * avctx, AVFrame * frame);

ik 7] A, aveodecsend packet () BRI X 71 57 48 AVpacket B35 £ & 1% 45 fi i 2%
avcodec_receive_frame() PR 0 M A A 25 U AVFrame 2046 . 402 1A 0, )\Mt%:zﬁﬁz—ﬁ%bjﬁ
rs AR [T EAGATN, AR M w2570 vl 4 th i 8l s i 2R G& [l EOF, IR 3 31 3k 5
PEESE R s iR B INVAL, WA R i 11 8% R AT HF 5038 Y w47 5 19 2 i & 5 an 2Rk [nl
INPUT_CHANGED. WAC 5 A 2 80k A 224k i 40 width A1 height BUAZ 7. aveodec
send_packet() Fll aveodec_receive frame () pRE ) RIS AR WA 3-21 Fias .,

avcodec_send_packet() pREL/L T libavcodec/decode. ¢ 304 H, AR AL AN .

//chapter3/3.6. help. txt
int avcodec_send packet(AVCodecContext * avctx, const AVPacket % avpkt)

{

AVCodecInternal * avci = avctx —> internal;

int ret;
/7 H W i i 2 02 W AT I, S A R R
if (!avcodec is open(avctx) || !av codec is decoder(avetx —> codec))

return AVERROR(EINVAL);
if (avctx —> internal — > draining)
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return AVERROR_EOF;
if (avpkt && !'avpkt — > size && avpkt — > data)
return AVERROR(EINVAL);

av_packet_unref(avci — > buffer pkt); /15 f# R a5 H
if (avpkt && (avpkt —>data || avpkt —> side data elems)) { //FIWidE=s
ret = av packet ref(avci—>buffer pkt, avpkt); /73 mAas| H
if (ret < 0)

return ret;

}
/ /M| packet % % F| bitstream JE& I &5
ret = av_bsf send packet(avci—> bsf, avci—>buffer pkt);
if (ret < 0) {//MFEW T, WA ER AL 5] H]
av_packet unref(avci—> buffer pkt);
return ret;
}
if (!avei—> buffer frame—>buf[0]) {//JflH decode receive frame internal
ret = decode receive frame internal(avctx, avci—> buffer frame);
if (ret < 0 && ret !'= AVERROR(EAGAIN) && ret != AVERROR EOF)

return ret;

return 0;

- - decode.c
aveodec_receive_frame

aveodec send packet()

decode.c L—‘ decode_receive_frame_internal
| aveodec send packet }—‘ — — —

aveodec receive frame()

. | avetx-=eodec->receive_frame ‘
= bsf.c
av_bsl send_packet ot
| decode_simple_receive_frame }—l
I—v—l a\'_packcl_mukc_rcI'coumcd| avpacket.c »| decode simple internal

ff_thread_decode frame | pthread_frame.c

ar

avetx-=codec->decode }——‘
h264dec.c
I——-[ h264_decode_frame I—" vee

ff_h264_unref_picture |

ff_h264 decode_exiradata |

decode_nal_units |

& 3-21 avcodec_send_packet() F1 avcodec_receive_frame() if £
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" LLE R R Z R BN B IE A av_bsf _send_packetO pREHE packet & £ 45 bitstream JE
W28 ARAS AL T libaveodec/bst. ¢ SR, BARAYICES B R .

//chapter3/3.6. help. txt
int av_bsf_send packet(AVBSFContext * ctx, AVPacket x pkt)

{

AVBSFInternal * bsfi = ctx—> internal;

int ret;

if (!pkt || IS EMPTY(pkt)) {
bsfi—->eof = 1;
return 0,

}
if (bsfi—>eof) {
return AVERROR(EINVAL) ;

}
if (! IS EMPTY(bsfi— > buffer pkt))

return AVERROR(EAGAIN) ;
// W7 AVPacket ¥, I 52 il i g
ret = av_packet make refcounted(pkt);
if (ret <0)

return ret;

//48 pkt $8 4T MR {H 45 bsfi — > buffer pkt
av_packet move ref(bsfi—>buffer pkt, pkt);

return 0;

A LIEF| ,av_bsf send packet () R E N B H av_packet make refcounted () 3K Hi
1 AVPacket WAE, I E $1 55 . 9k J5 M F av_packet_move_ref () pRELHE pkt 45 51 WK AH 25
bsfi—> buffer_pkt,

avcodec_receive frame () BRE {7 T libavcodec/decode. ¢ CAF P, 3= ZE 8 I N & ok %X
decode_receive frame_internal ) SZBUf#R RS , BAK ARSI .

//chapter3/3.6. help. txt
int avcodec_receive frame(AVCodecContext % avctx, AVFrame * frame)

{

AVCodecInternal * avci = avctx —> internal;

int ret, changed;

av_frame unref(frame);

/7 W i B 25 5 AT IT, S 15 N i A %

if (!avcodec_is_open(avctx) || !av_codec is_decoder(avctx —> codec))
return AVERROR(EINVAL) ;
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if (avci —> buffer frame—>buf[0]) {

av_frame move ref(frame, avci— >buffer frame);

} else {
ret = decode receive frame internal(avctx, frame);
if (ret < 0)

return ret;

}
if (avetx — > codec_type == AVMEDIA TYPE VIDEO) {
ret = apply cropping(avctx, frame);
if (ret<0) {
av_frame unref(frame);

return ret;

return 0;

decode_receive_frame_internal () bR % F H Wi &2 & 3 HF avetx —> codec— > receive_
frame, W5 Lt A avetx—> codec—> receive_frame() pRELHEAT RN , 7 W H ] decode
_simple_receive_frame() pRELIEAT AT , AR AOARAZ T .

//chapter3/3.6. help. txt
static int decode receive frame internal(AVCodecContext * avctx, AVFrame * frame)
{

AVCodecInternal * avci = avctx — > internal;

int ret;

if (avctx — > codec — > receive frame) {
ret = avctx—> codec — > receive frame(avctx, frame);
if (ret !'= AVERROR(EAGAIN))
av_packet unref(avci- > last pkt props);
} else {
ret = decode simple receive frame(avctx, frame);

/ % free the per — frame decode data * /
av_buffer unref(&frame — > private ref);

return ret;

decode_simple_receive frame() pREX X decode_simple_internal () P& bR 203 47 fit
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(CRAR Ty

//chapter3/3.6. help. txt

static int decode simple receive frame(AVCodecContext #* avctx, AVFrame * frame)
{
int ret;

int64 t discarded_samples = 0;

while (! frame—>buf[0]) {

if (discarded samples > avctx — > max samples)
return AVERROR(EAGAIN);

ret = decode simple internal(avctx, frame, &discarded samples);
if (ret <0)

return ret;

return 0;

Al LLE . decode_simple_internal O pREE fR I 2% IO RZ 0 bR AL, ZEESEN = . 7
FAER P aveodec_receive_frame () B4L, HFR Ml EAGAIN, i AW 2 & FH B EL
RTINS, R A {f_thread decode frame() FRZL, & W JH A avetx—> codec—>
decode F§ 1] /) fif % bR A, HAR A ACAS 40T

//chapter3/3.6. help. txt
/ %

* The core of the receive frame wrapper for the decoders implementing

% the simple API. f# it 2% 1Y 4% 0> fift i bR X

* Certain decoders might consume partial packets without
*

returning any output, so this function needs to be called in a loop until it 45 0] & & A 1T 1] 4y
WATELL T, T &IH 2 1 — S A & I, i DL R 2406 0 8 3% pR 4L

* returns EAGAIN.

%% /

static inline int decode simple internal (AVCodecContext * avctx,

AVFrame % frame,

int64 t * discarded samples)

AVCodecInternal * avci = avctx — > internal;
DecodeSimpleContext * ds = &avci-—>ds;
AVPacket * pkt = ds—> in_pkt;

int got frame, actual got frame;

int ret;

if (!pkt—>data && !avci—>draining) {//H Wit ks
av_packet unref(pkt);
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ret = ff decode get packet(avctx, pkt);
if (ret < 0 && ret != AVERROR EOF)
return ret;
}
if (avci—>draining done)
return AVERROR EOF,;

if (!pkt —> data &&
! (avetx — > codec — > capabilities & AV_CODEC_CAP_DELAY | |

avctx — > active_thread type & FF_THREAD FRAME))
return AVERROR_EOF;

got_frame = 0,

/1 FN W R A5 5 2R R L T AT A R
if (HAVE THREADS &S avctx — > active thread type & FF_THREAD FRAME) {

ret = ff thread decode frame(avctx, frame, &got frame, pkt);
} else {

ret = avctx—> codec — > decode(avctx, frame, &got frame, pkt);

return ret < 0 ? ret : 0;

7) KU it pR KL

1t FFmpeg # ,avcodec_send frame() Fl avcodec_receive packet () R T 4 15 . oK %X
JRASINN GRE WL EREE R .

//chapter3/3.6. help. txt
//int avcodec_send frame(AVCodecContext * avctx, const AVFrame * frame);

//int avcodec receive packet(AVCodecContext #* avctx, AVPacket % avpkt);

/ %%

* Supply a raw video or audio frame to the encoder. Use avcodec receive packet()
buffered output packets.

* [A] Jt B 2 4 A T 4 A0 B 5 49 i . {5 JT] avcodec_receive packet () K2R 27w AR £

* (@param avctx codec context: % f# &% N LS5

% (@param[ in] frame AVFrame containing the raw audio or video frame to be encoded. J&#f & # 5%
A W : AVFrame
*

to retrieve

Ownership of the frame remains with the caller, and the

* encoder will not write to the frame. The encoder may create
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* a reference to the frame data (or copy it if the frame is

* not reference — counted).

* It can be NULL, in which case it is considered a flush

* packet. This signals the end of the stream. If the encoder
* still has packets buffered, it will return them after this
* call. Once flushing mode has been entered, additional flush
* packets are ignored, and sending frames will return

* AVERROR_EOF.

it 1) BT A ALATE AR T8 F IR R O, OF HLAn R A8 N 25 5 A . G i 4% T AE 25 6 2 X WUECHE 09 51 A (0 2R i R
TSI . BT DACh NULL, 7EX R B B0, & 0 o " il 37 2040 61" . X Am 35 8 T Y 45 R A0 R 4 R %
54 22 v BN 0, U 0 A e =22 3 1B 1] — LR A b v A 2, 5 O i o R A W W, ke 3 i
% 1% [7] AVERROR EOF.

*

% For audio:

* If AV_CODEC_CAP VARIABLE FRAME SIZE is set, then each frame

* can have any number of samples.

* f15%E T AV_CODEC_CAP_VARIABLE FRAME_SIZE, I 5N iii o] LA A 4T 75 40 & i REAS

* If it is not set, frame —>nb samples must be equal to

* avctx —> frame_size for all frames except the last.

x IR 1% E, frame — > nb_samples WhJI 4% F avetx — > frame [ 5 J5 — Wi A1 4 BT A W 14 K /N
* The final frame may be smaller than avctx — > frame size.

% &N GE/N T avetx — > frame size
% (@return 0 on success, otherwise negative error code:

* ISR, R [0, A5 I ik [ 4% SR A (51 5)

* AVERROR(EAGAIN) : input is not accepted in the current state — user

* must read output with avcodec receive packet() (once
* all output is read, the packet should be resent, and
* the call will not fail with EAGAIN).

* MEPIRE T AW HE A —— F P %4 avcodec_receive packet () 52 B Y
x (— BT A i, R & 6 AHE £, I EL7E ff B EAGAIN B, AN 23 K k)

* AVERROR_EOF': the encoder has been flushed, and no new frames can

* be sent to it. Fih A% C M, A AT L4 B F A& 2% 5 il

* AVERROR(EINVAL): codec not opened, it is a decoder, or requires flush
S fl T 45 R T HF, B SR AR A, oA 2 i T

* AVERROR(ENOMEM) :  failed to add packet to internal queue, or similar

* other errors: legitimate encoding errors

* 0 R K BOHE A T T 1 P9 T BA B, IS AL AR O CAL A R - B v A T A AR

x/

int avcodec_send frame(AVCodecContext * avctx, const AVFrame * frame);

/ *%

* Read encoded data from the encoder.

* - DA Gt A i 152 R G ) 6 4

* @param avctx codec context éﬁﬂﬁ%%&i?ifﬁ%

% (Wparam avpkt This will be set to a reference — counted packet allocated by the encoder. Note

that the function will always call
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* av_packet unref (avpkt) before doing anything else.

* R A B B g B i 23 C 19 2 25 T BB

* B, R AR I AR T av_packet_unref (avpkt), SR )5 HAAT HA R A
* (@return 0 on success, otherwise negative error code:

x LR, AR W] 0, 5 DGR R R A (£ Bk

* AVERROR(EAGAIN) : output is not available in the current state — user

* must try to send input. fij i 78 M BRSO 0T, P 26 20 2245 B U B A

* AVERROR _EOF : the encoder has been fully flushed, and there will be no more
output packets : %At £ 56 4 hill B, K AS FA i i3 A4 A

* AVERROR(EINVAL): codec not opened, or it is a decoder

* other errors: legitimate encoding errors

x/

int avcodec_receive packet(AVCodecContext * avctx, AVPacket * avpkt);

X T gt 75 22 aveodec_send_frame () pRIEL by 4 B i 4 A1 A0 7 2R F 45 & A ol 400 3
B AVFrame, avcodec_send_frame() &% 505 K K46 i) AVFErame 3 P55 508 1% 45 9
28 . WG BB M — AN A R4 WY AVPacket, 5 M, 5 33 [l AVERROR
(EAGAIND 8851 . AVERROR(EAGAIN) & [R5 5 Bk 45 5 257 14 i A K08 A R A& 1918
. EXFE LR AR EE R kR A o X TR A T/ B B G S R 2 R 23R ] 1
Aty H ot /B AL B AT DL SR 0 B KT 1, aveodec_receive_packet () pRE 111 357 1R [ {3 7 75
AVPacket " F 45 B8 » B 4 i 5

FFmpeg (1% 045 g 15 1) oK ECRAT W BE BT 3-22 Fiw

‘ avcodec_send_frame H ‘ aveodec receive packet }_I
L—’ encode_send_frame_internal ‘ \_._{ encode send frame internal }—‘

avetx->codec->receive_packet |

or

! encode_simple_receive_packet '—I
L—l encode_simple_internal }—‘

ff thread video encode frame ‘
or

avetx->codec->encode2 }—I

L’l x264_frame

3-22  avcodec_send_frame() # avcodec_receive_packet() i £
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avcodec_send_frameO) BRE i T libavcodec/encode. ¢ 3L, B 55 2 W 4w 79 25 A % 3T
T R 15 M G 28 25 80, 9% )5 98 T internal pRECHAT AR VE AR I0F .

//chapter3/3.6. help. txt

int avcodec_send frame(AVCodecContext * avctx, const AVErame * frame)
{

AVCodecInternal * avci = avctx —> internal;

int ret;
/0 Wi G B 25 A A T, R R G b 2
if ('avcodec_is open(avctx) || !'av_codec is_encoder(avctx — > codec))

return AVERROR(EINVAL) ;

if (avci —> draining)
return AVERROR_EOF;

if (avci—>buffer frame->data[0])
return AVERROR(EAGAIN) ;

if (! frame) {

avci —>draining = 1;

} else {
ret = encode send frame internal(avctx, frame);
if (ret < 0)

return ret;

if ('avci—> buffer pkt —>data && !avci— > buffer pkt —> side data) {
ret = encode receive packet internal(avctx, avci—>buffer pkt);
if (ret < 0 && ret != AVERROR(EAGAIN) && ret != AVERROR EOF)

return ret;

return 0,

avcodec_receive_packet () PR 6 H] KT 2 B 25 02 75 4T IF S22 75 8 g i 2% 2 AU, SR )5 R
] encode_receive_packet_internal ) BREHHAT EAREAE ARSI T .

//chapter3/3.6. help. txt
int avcodec_receive packet(AVCodecContext * avctx, AVPacket * avpkt)
{
AVCodecInternal * avci = avctx —> internal;
int ret;
av_packet unref (avpkt);
/7 Wi G B 245 2 A5 AT IT, 2 15 0 4 i
if (!avcodec_is_open(avctx) || !av_codec_is_encoder(avctx — > codec))
return AVERROR(EINVAL) ;
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if (avei—>buffer pkt—>data || avei— > buffer pkt—> side data) {
av_packet move ref(avpkt, avci— > buffer pkt);

} else {
ret = encode receive packet internal(avctx, avpkt);
if (ret <0)

return ret;

return 0;

encode_receive_packet_internal () bR % B 56 K6 I R0 A51 (1) 58 Fl s 15 28 A% =X R 5 T I
F receive_packet ¥ /& encode simple receive packet $0 47 4% #: /E. encode simple
receive_packetO PREL LA B, = E 8 ] encode_simple_internal O pR%Y, encode simple
internal O FRECE S HI W frame, W frame N2, T {f_encode_get frame O BUH — Wi
JE45 I BE , ARG FIWr i {f thread video_encode_frame i & avetx —> codec— > encode?
AT ELIE B G T 4R A o R 223 U FHAH L 199 2 5 25 (1ibx264  libmp3lame) 3 K17 H 1E 14 4 7
TAEL BN libx264 Gt — Wi AR 2 X264 _frame O PRAL,

i1 F avcodec_encode video2 O) B E &3 I5F, T AN #4247 compat_encode () pR %Y
AR A, AR AR IR .

//chapter3/3.6. help. txt

int avcodec encode video2(AVCodecContext * avctx,
AVPacket * avpkt,
const AVFrame % frame,

int * got packet ptr)
int ret = compat encode(avctx, avpkt, got packet ptr, frame);

if (ret <0)
av_packet unref(avpkt);

return ret;

1fi compat_encodeO) RN FBH LI T avcodec_send frame() il avcodec_receive
packet O X A BRELIEAT 5 EARACRSAN T

//chapter3/3.6. help. txt
static int compat encode(AVCodecContext * avctx, AVPacket * avpkt,
int * got packet, const AVFrame % frame)

{

AVCodecInternal * avci = avctx — > internal;
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AVPacket user pkt;
int ret;
* got_packet = 0;
/ /K AR AT ) pixel format.width,height
if (frame && avctx — > codec — > type == AVMEDIA TYPE VIDEO) {
if (frame - > format == AV PIX FMT NONE)
av_log(avctx, AV LOG WARNING, "format is not set\n");
if (frame —>width == 0 || frame —>height == 0)
av_log(avctx, AV LOG _WARNING, "width or height is not set\n");
}
/ /A i avcodec_send frame() % i% frame
ret = avcodec send frame(avctx, frame);
if (ret == AVERROR EOF)
ret = 0;
else if (ret == AVERROR(EAGAIN)) {
return AVERROR_Bug;
} else if (ret < 0)

return ret;

av_packet move ref(&user pkt, avpkt);
while (ret>= 0) {
//E ] avcodec_receive packet()#ZUL packet

ret = avcodec receive packet(avctx, avpkt);
if (ret<0) {
if (ret == AVERROR(EAGAIN) || ret == AVERROR EOF)
ret = 0,

goto finish;

finish:
if (ret <0)
av_packet unref(&user pkt);

return ret;

F1 avcodec_encode_video2 () B —#f s avcodec_encode_audio2 O BREEL £ L B N HF
$EHET compat_encodeO) BREHEA H A AR AL A0F .

//chapter3/3.6. help. txt

int avcodec_encode_audio2 (AVCodecContext * avctx,
AVPacket * avpkt,
const AVFrame % frame,
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int * got packet ptr)
int ret = compat encode(avctx, avpkt, got packet ptr, frame);

if (ret <0)
av_packet unref(avpkt);

return ret;

4. AFETEEXEH

P ERAE % DL R AL T libavutil\mem. ¢ SCFH . FFmpeg HF & 9 5 4 A9 LA~
TEEAEREELFE av_malloc() . av_realloc().av_mallocz().av_calloc(),av_free() fil av_
freep ()%,

1) av_malloc() PR %Y

av_mallocO) & libavutil B P AY &%, FH T A X R E N A, I H 2 NAFEX 5/, 1%
PREIC B RO AR RS R .

//chapter3/3.6. help. txt

/ %%

* Allocate a memory block with alignment suitable for all memory accesses
% (including vectors if available on the CPU). Lk PN 77 %t 55 757 2040 B N 77

* (Wparam size Size in Bytes for the memory block to be allocated

* (@return Pointer to the allocated block, or “NULL" if the block cannot

* be allocated
%* (@Wsee av_mallocz()
x/

void * av_malloc(size t size) av_malloc attrib av_alloc size(l);

PR B T4 B — 38 A A N AE U 18] B 6 55 07 2880 9 A B CRL 6 1) &L AR AE CPU
ERTHD . ZHL size Fon BEAMHCHY AT B9 /N CL 15 9 500D o 3 R8s UG [0 435 i)
B B BR 1 5 41, 75 R (7] NULL,

av_malloc_attrib & —~ 7 8 U B AE i #s GCC 3.1 K UL D RRA R LT, W7
Y5 H7 1 av_malloc B JE 1 attribute_ ((malloc)) , % )& M H T 48 78 4 15F 7% I/ malloc PR
ORI BT DO 5 St AR R 0 A AR5 it % 22 ARG A R .

//chapter3/3.6. help. txt

//@def av_malloc attrib

/1 ERBUR PR R nalloc 1Y EKEL
/ %%
* (@def av_malloc_attrib
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% Function attribute denoting a malloc — like function.
x /
# if AV_GCC_VERSION AT LEAST(3,1)
# define av_malloc_attrib attribute ((_malloc_ ))
#else
# define av_malloc_attrib
# endif

av_alloc_size (1) W& — 75 0E S0, QR E RS iy GCC 4.3 M DL ERRAMAE LT
T REOE I — AN B M __attribute_ (Calloc_size(1))) , %5 %1 4 3% %% av_malloc(size_t size)
BRECHI S 1 A B R B size BN A 25 AR/,

av_mallocO) & FFmpeg H &z % UL B A7 43 Be R AL B 1 SUARAS AN T .

//chapter3/3.6. help. txt
void * av_malloc(size t size)
{

void * ptr = NULL;

/% let's disallow possibly ambiguous cases: 2% [ 4 1 XK IFH * /
if (size > (max alloc size — 32))
return NULL;

# if HAVE POSIX MEMALIGN //4b 3 PN 77 Xt 5%
if (size) //0S X on SDK 10.6 has a broken posix memalign implementation
if (posix memalign(&ptr, ALIGN, size))

ptr = NULL;

# elif HAVE ALIGNED MALLOC
ptr = _aligned malloc(size, ALIGN);

# elif HAVE MEMALIGN

# ifndef DIGPP_
ptr = memalign(ALIGN, size);

Helse
ptr = memalign(size, ALIGN);

# endif

#else
ptr

# endif
if (! ptr && !size) {

size = 1;

malloc(size);

ptr= av_malloc(l);
}
# if CONFIG_MEMORY POISONING
if (ptr)
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memset(ptr, FF_MEMORY POISON, size);
# endif
return ptr;

}

AT LIAE #,av_mallocO f# BB T RS8R EL mallocO) , JFA T — 2L 455 K A TAE . DU
A 55 19 7 208 B memalign O 8% malloc O BREE 43 B 18 & F/NBY N7k

2) malloc() PR%L

mallocO) BREUH >k 2l 25 43 e 9 A7 25 18] (C 15 5 328 N AE 43 e M 78 s AR 25 51D . L bR
BOFRNT

void ¥ malloc (size_ t size);

SR size F T BAYBC B N AEZS 18] B9 K/ LT (Byte) 807 . G SR 40 e 2y D)3 [
5 0] 1% A A7 1 bk, 75 U5R 1A NULL,

12 PR BCPE HE X 43 BiE — B A8 8 /N B I AF 25 18] TR A AR 3 B PN £ 25 (8] 7 bR 2R
1158 UG AN SRR, BT E R R AR . A0SR B 43 BC o8 A7 14 [ B 647400 i Ak, D) T
PIEF callocO pR%L. 1 HE P A7 25 BTN AT BB 25 20 W, BT DA 28 47 0 97 2 %mm%,
PREAT I B2 45 . 2R size WOME R O, TR [0 i 25 BRI A o 2 52 0 04 AS [) TG AS T, T R 2
NULL, 0] R A2 o {H 3R [8] 9 48 £ R B 32 ARk w5 1

size_t XA EKMALE FFmpeg 2R I, AR — T HAEM . size_t J2H T IR BT
(AT &S HE MR 2 SRy, FE R TR RS L, 8 X osize _t ATREAN —FE, B PR L2

unsigned int,

EFE: mallocO) BB EMEE R Z void * ,void R ZHLE A B EERF LT T
4, B E A E R K S, BT A4S mallocO) B & F 234730 £ B A3, 4 void
FeAT e R 09 £ A, #l 4w char % ptr = (char * )malloc(10),

N2 —A B N AT B S AR T

//chapter3/3.6. help. txt
# include < stdio.h> /% printf, scanf, NULL x* /
# include < stdlib.h> /% malloc, free, rand, system * /
int main ()
{
int i,n;
char * buffer;
printf ("4 AFRFHROKE:");

scanf (" %$d", &i);
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buffer = (char * )malloc(i+1); /I FRF R RS \O
if (buffer == NULL) exit(1); //F W R 75 4 e B T
1/ BEBLAE B84 e

for(n=0; n<i; nt+)

buffer[n] = rand() %26+ 'a';
buffer[i] = '\0';
printf ("BEHLAE K E)FAFE N % s\n", buffer) ;
free(buffer); /BTN A7 25 ]
systen("pause") ;
return 0,

}

AR 2 A B — A E R AT R IR BEPLAE O T AT IS . AT AR 2 R
Tl AR
RERYIB AT AR INT

N AR 20
[ B A= B 1 4% 8 N peqdhueeaxlnlf23fire

3) WAFEXS S TR A

posix_memalignO FRETE R ZEIE N T, miFE M C FES H AL FEXTFF M, POSIX
FBH T3 53 malloc( ) . calloc( )il reallocC ) 3 [A] 4l hik X T AF 4] (19 C 25 B Sk PE#R 52 X} 55
1. 7F Linux R4, X 2L pREGR [P A ML hETE 32 7 RS2 DA 8 05 Al X 551 . 78 64 1
REELL 16 FAT N AR TRy A WX TR A A a0 T R 0 2 Bl A
5%, BARSPLEZM RN H & WA E 1/O B4 1 X 5 ol 35 H A % 2 48 X 6 14 10 22
H,HI,POSIX 1003. 1d 248t T — M 4E posix_memalign( ) i pREL .

T AR RN AE R S LB NIRRT IR L 32 RS T L int 4 F
A5, char 7 1 F95 B 2K B AT R — gt A i 0 4+1=5 797 (H &%k bl is
IR AS B R 45 R 8 -5, IX U= Hh N AE X 55 i S B0 AR an R

//chapter3/3.6. help. txt
/132 fL R 5E
# include < stdio. h>
struct{
int x;
char y;
}s;
int main()
{
printf(" % d\n", sizeof(s)),; //Hiili 8

return 0;
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FAR T ML A P A7 5 R AR 2 4% R 5 (Byte) R 43 19 o BRIS E PF LT S AT {r] 28 54 g A
St (1 U7 (0] 0T LA MAT fe] ik I 46 2 S R 9 3 55 B 3R 0 % 35 A 28 B0 7E P A7 A7 Y
A B AT BRI S AT 25 SR A S A A ik (R B K GEE B 4 3 8) IR B, Xt
S JIT I 1Y N AF X 5

S AR L1 S B 1 AR K A b B 2R I F AN R4 F W HOR B IN A . B —
RS LIBUFT (4 FT .8 T 16 FTEEE 32 FAT N BT R AF BN AF L R A X S A B
RLFR N N AEAF BURLEE

PUAE % 8 A F5 A7 OB B AL FRER X int ZERVAS 1 (32 7 R G0) » X AL B AR H fig A ik
N4 BB N AF T IR T BORCE

(D FE I BHIE D - A2 B A 187 5 48 68 U5 0 AF 2 e bk b i A = 8008 19 5
BELCRE R B HUBETE BE 28 b Hk Kb MRS 6 R i 2 A 0 HIOHE 7 0 2 A R A S

(2) PEREJE I . Bl 2500 O HOR AR NOZ S AT Re ML 7E B AR B X 5%, JRTE T,
T U5 IR AR 5 B AT A B g T AT TN AE DT IR TN S R N A DT T AN R R D[]

B AN B A AT FERL s AT DT A, BRAE — A int 28 5 A7 BCFE N HLHE 1 JF 4R Y
HEEE A T Bk b L AL PR 25 OO I S N O M BETT BRI 1A 4 A B BR AN
RUEL )15 (0 Hbhb) LSR5 il 4 FF AR R T —A> 4 750 e, (Rl i B A 22 00 £ 4l (5.6..7
Huhb) S BT B BB GO T A . X T AR 2 AR

BAEA T NAFXS 5 int 28 RUVECHE HBE A7 5L $ BEOGE 55 R0 000 1 9 A7 oL 810 4 O i ki T 4
IR o B2 0 AE 2 A 3 4 7 BCECHIE B — U Mt e o 50 132 10 ok 17, T HLAS W A5 A 1Y
(S INTIE - T V&

PAF X SE RN AN F

(1) BEAZERI X FE B2 H sizeof A,

(2) ZEAE I B X 55 1 A0 2 G B 5% ) e % SR 1AL

(3) G i as Al LA B — > e RO 551, 28 8 B 52 B X6 55 8 2 12 28 280 (%) X 55 (8 5 B IA T
FEE R /IMETS R .

4) av_mallocz() R %X

av_malloczO) PR LA FRf# N av_malloc() +ZeroMemory ., BRI BH BICAS U0 T .

//chapter3/3.6. help. txt
[ ST —AN3E A BT A A A UG TR F X 5 O XY N A R
* (LRI, AR AE CPU [ n] HY) IFH4 iir A 21 A 2%
x @paran size T3 B 1Y P A7 B /N (LL 271 0 BT )
* @return 35 [0 & 7 FiC B 19 16 &1, A0 2R 65 43 BT, W] D4 NULL-
* @, av_malloc()
*/
/ %%
* Allocate a memory block with alignment suitable for all memory accesses
% (including vectors if available on the CPU) and zero all the Bytes of the
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* Dblock.
*

% (Wparam size Size in Bytes for the memory block to be allocated
* (@return Pointer to the allocated block, or “NULL" if it cannot be allocated
* (@Wsee av_malloc()

*/

void * av_mallocz(size t size) av_malloc attrib av alloc size(1l);

MIEARTS AT AE H av_malloczO TR T av_mallocO) Z )5 s XA memset O %43 B
N AEBE R 0 AR T

//chapter3/3.6. help. txt
void * av_mallocz(size t size)

{

void * ptr = av_malloc(size); //1# ] av_malloc 43 it N 7%
if (ptr)
nemset(ptr, 0, size); [T B NAF A 1 E R 0

return ptr;

}

memset () bR R B LG 16 N AT, bR EOH BT AL AN T -

//3 A : # include < string. h>

void * memset(void * str, int c, size t n)

% PR D RE K AT o (— AT 5 T4 & B S50 st T 48 ) 19 45 B B ET 2 A
FAT o ERAE— B AR H R I FE AN 25 5 BYAEL 2 R A K Y 25 4 R BRI AT T R R Y
— AR P Ik

PRICAE R, N T IR A FR 75 281 B 1Y 2 memset TR (E A2 4% 705 W 19, 2 K
2HAL R R Z FFIEA — 7. Bl AR 3 memset (a, 100, sizeof a) 45 int 2 A Ay %0 41 K
B, 4555 1 FAT 002 100, 56 8 i — 7RI 2 0110 0100, 11 int 47 4 F37 WAL 2P, — 4 int B
IR AE 9 0110 0100,0110 0100,0110 0100,0110 0100, % 37 Ay + 2 1 684 300 900, AR A A &
FER A {E 100,

memset W E I AT DU AT AR R . 491 QAT 25 5 A #B 2 7T LA A B0 s Ak Bl 0 J2 B i FH Y . int
) — B R AE 0 B — 1, HoAth A9 (A AT

MZ A str FRAR I 0 FATRAE oo R BB TR str FFIEH 0 TR
FATHESRAE N c.

(1) #% str 8] char HE, W] value 7] AL 2 FAFH .,

(2) #F str 38 M AE char AV, 41 int AU bt , Z A0 W E (F 5, value RO HBEE—1 158 0,
R —1 O B A — 3 B # 2 —RE Y B A ine BN 4 5595, W] —1=0XFFFFFFFF,
0=0X00000000,
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Bl zs %o A AE — 10T .

int A[2];
memset(A, — 1, sizeof A);

5) av_callocO) PR%X
av_callocO BRI FLE2E T av_malloczO , BREUE XIS UIT .

//chapter3/3.6. help. txt
void * av_calloc(size t nmemb, size t size)
{
if (size <= 0 || nmemb >= INT MAX / size)
return NULL;

return av_mallocz(nmemb * size);

A UEH B av_malloczO BB T nmemb % size T AINAECx R,
6) av_free() %Y
av_freeO) HFRBEHCH 1 I NAE . B & RS .

//chapter3/3.6. help. txt
void av_free(void * ptr)
{
# if CONFIG MEMALIGN HACK
if (ptr) {
int v= ((char * )ptr)[ —-1];
av_assertO(v>0 && v <= ALIGN);
free((char * )ptr — v);
}
# elif HAVE ALIGNED MALLOC
_aligned free(ptr);
#else
free(ptr);
# endif
}

RN fE M T (CONFIG_ MEMALIGN HACK 3% 862 ff FH B BRIAME R O B AERSanTF .

//chapter3/3.6. help. txt
void av_free(void * ptr)

{
free(ptr);

}

ATIEH av_freeO) R AL E2E T free O PR,
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7) av_freep() PR
av_freepO PRELEF 2 T av_free O pREL, I HAE BN A7 2 5% B br g £ i B NULL,
PREII) 3 AR AN R

//chapter3/3.6. help. txt
void av_freep(void * arg)

{
void %% ptr = (void ** )arg;
av_free( * ptr);
* ptr = NULL;

3.7 Ubuntu THIFHIZITHIIEZRH

7£°3. 1 FFmpeg B9E AT TR 67 R4 H B2 Qt & T H, 78 Windows 10 I35 T 81 5
o, BAEBHARED SO fimpeganalysestreams. epp 2 13 Ubuntu 2409, M4 1F 20 F .

//chapter3/3.7. help. txt

gcc — o ffmpeganalysestreams ffmpeganalysestreams.cpp — I

/root/ffmpeg — 5.0.1/install5/include/ — L /root/ffmpeg—5.0.1/install5/1ib/
— lavcodec — lavformat — lavutil

I E T 5 2 2 T AT SCF ffmpeganalysestreams, 28 J5 % hello. mp4 3C 4 & il 3
Ubuntu A2 T, WK 3-23 Biw . ST f)p R, gl 3-24 fiR .

ubuntu2
Activities  FJ Terminal = Thu 1938 e
root@ubuntu: ~ffmpegdijichapterd
File Edit View Search Terminal Help

ot fmpegdir /chapter3s 1s
fimpeganal
rootgubunt J ffmpegana treams ffmpeganal
ans.cpp -1 | & Jinclude/ -L | /ffnpeg-5.8.1/
b/ -lav
ffapeganalysest = = 3 “av_err2str” redefined
ine av_err2strierrnum) av_ma ror_string(av_error, AV_ERROR_MA
errnun)

In file included from [froot/ffmpeg-5.0.1/installs/include/Libavutil /avutil h:29
7:8,
from ffmpeganalysestreans.cpp:5:

froot/ff 1finstalls/include/1ibavutilferror.h:121:0: note: this is the
location revious definition

#define av_ r{errnum) \
ffapeganalysestreans. CDP l"
ffnpeganalysestreans

‘long long int’, bu

rlnt!{‘duratlan is: Xlld, nb_

ffnpeganilysestruns cpp:lds: ore ‘%1d" expects ar
4_t {aka umq int}

§ rintf("duratio x1ld, nb_strea ; tion, le->

rootgubunt
ffnpeganalysestrea
rootgubunt
rootgubu nt H

& 3-23 avcodec_send_frame() #0 avcodec_receive_packet() i %]
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ubuntu2?
Actlvitles  F] Terminal = Thu 15:30 SWo -

o root@ubuntu: ~/Fffmpegdirjchapter3 o000
File Edit View Search Terminal Help
jront}ﬁnpeg 5.0. 1f\nsta1.1.5,flnu_ludeﬂlhavutll}error h:121:8: note: this is the
s definition

|rm.m_g \

ffmpeganalysestreans.cpp: In functien ‘lnt na\n(tnt clwr
ffrpeganalysestreams.cpp:35:81: '
‘long long int’, but argument

rintf("duration is: ¥1ld, nb_stream i

format “%lld®

“long long int’, but argument
ration is: Xlld, nb

-/ ffmpegdir
= /ffmpegdir

3-24 avcodec_send_frame() # avcodec_receive_packet() i £

M T Linux F 4L CH+ a4 LT 58 MR e mE b A EE X B
H L3 SE B ) Linux 24 4Rk FFmpeg 2102 B2 F .

//chapter3/3.7. help. txt

gcc — o hello xxx.cpp — I /root/ffmpeg — 5. 0. 1/install5/include/ — L /root/ffmpeg — 5.0. 1/
install5/lib/ - lavcodec — lavformat — lavutil — lswscale — lswresample — lavfilter -
lstdct++

EE. R AR CH+ 4B B F 3, 0 % iE a5 2 CH+4: 4 & -Istdet+,




