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CHAPTER 1

C++

c++ learning space

1.1

makefile and autotools

c++ project F 41T 2R ECA PA R J L Makefile, autotools, cmake. 3% B H J& 3T makefile DA S autotools # 5
AT TVHIHEES, X T cmake PRk i H 18 HANER.

B% YRl

1.

2.

IR — 5 Makefile

tutorial for autotools

1.2 gdb

commands:

1.

gcece -g test.c -o test.out

gdb ./test.out

b(breakpoint) home/xxx/test.c:13
r(for run, stop before line 13)

n(for next, one step but not step into)



https://seisman.github.io/how-to-write-makefile/introduction.html
https://elinux.org/images/4/43/Petazzoni.pdf
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10.

11.

12.

13.

14.

15.

16.

17.

Enter(repeat last command)

s(for step into)

. k(kill, kill debugging)

info b(show breakpoints)

d 1(delete breakpoint 1)

c(continue to next breakpoint)

bt(back trace, show function call trace)
watch(watch point for variable, e.g watch 1)
info r(show all register)

info variables

p (for print, show variable value, e.g p 1)

layout src(ctrl x + a)

Chapter 1. c++



CHAPTER 2

media

=R
x[n] = Amplitube cos(frequency * n + phase)

X T 187 5K Ui, frequency Fll phase always 1] ASE AR, (HEXT T B HUE S @A ML), MTE s iE =
1 n always is integer, FfJF & & BEHR 2 X B 1) 55

X B EUE S R —E 7] AR 5 —A> frequency A [AAIAH R (55 (A0 frequency - 2*Pi), {H 2% T #4105
SO

BIHUE S 1 A9 E— 2 2 2*Pi/frequency, H R, HBSHUE S JE—& A 1, 24 frequency 5 Pi Joik
2)F: (i, 2*Pi/frequency J&—> TEBRAL

SRR B AT DAL ICHL 4 7] 15 A B R S T, BT LA R R —

in discrete time case, A] DATE 1 SR AR AT kb AN R 5448 in continues time case, impulse is the derivative of the
step. BRIk R £ B BR bR B0 4

K5 2245 Causality : Output at any time depends only on input prior or equal to that time. Y System can’ t anticipate

“future” inputs.

Time invariant : ““ if x(t) -> y(t) then x(t-t0) -> y(t-t0)

same for x[t] ¢

linear: © if x(t) —-> y(t) then x(kt) —-> k*y(t)

ffmpeg tutorial
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2.1 ffmpeg structure

1. libavcodec

2. libavformat
3. libavutil

4. libavfilter

5. libavdevice
6. libswresample

7. libswscale

2.2 gcc
compile option :: g++ -I /usr/local/ffmpeg/include delete_file.cpp -L /ust/local/ffmpeg/lib -lavformat -o delete_file.o

g++ -1 /usr/local/ffmpeg/include ffmpeg_list_dir.cpp -L /usr/local/ffmpeg/lib -lavformat -lavutil -o ffm-
peg_list_dir.o

2.3 log system

1. should include <libavutil/log.h>
2. api:

log :: av_log_set_level() av_log()

2.4 file delete and rename (api: http://www.ffmpeg.org/doxygen/4.1/avio_8h.htm

1. access to file system should include <libavformat/avio.h>

file option :: avpriv_io_delete() avpriv_io_move()

2.5 list dir

list dir :: avio_open_dir() avio_open_dir() avio_open_dir()

4 Chapter 2. media
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2.6 read dic api

read dic :: AVIODirContext : context AVIODirEntry : entry

2.7 Some basic struct for ffmpeg:

Basically audio and video are both containers. Each container has many stream that do not cross over with each other.

each stream is made by serverl packet and there is one or more frame in each packet.
* AVFormatContext : show which container is deal with
¢ AVStream : show which stream is deal with

¢ AVPacket

2.8 Basic Steps

demux(fi#5Z ) -> get streams -> read packets -> release resources

2.9 get meta data of audio and video

apis ::
e av_register_all()
« avformat_open_input()/ avformat_close_input(); output : AVFormatContext
* av_dump_format(); output : meta data

e.g

compile : g++ -I /usr/local/ffmpeg/include mediainfo.cpp -L /usr/local/ffmpeg/lib -lavutil -lavformat -o mediainfo.o
output:: Input #0, mov,mp4,m4a,3gp,3g2,mj2, from ‘./1.mp4’ : Metadata:

major_brand : isom minor_version : 512 compatible_brands: isomiso2avclmp41 encoder :
Lavf59.10.100

Duration: 00:00:08.24, bitrate: N/A Stream #0:0[0x1](und): Video: h264 (avcl / 0x31637661), none(tv, bt709),
1920x1080, 3618 kb/s, SAR 1:1 DAR 16:9, 30 fps, 30 tbr, 15360 tbn (default)

Metadata: handler_name : ISO Media file produced by Google Inc. vendor_id : [0][0][0][0O]

Stream #0:1[0x2](und): Audio: aac (mp4a / 0x6134706D), 44100 Hz, 2 channels, 127 kb/s (default)
Metadata: handler_name : ISO Media file produced by Google Inc. vendor_id : [0][0][0][0]

2.6. read dic api 5



c++ media ..., X% 0.1

2.10 get audio info

api: av_init_packet() av_find_best_stream() av_read_frame() / av_packet_unref()

2.11 get video info

6 Chapter 2. media
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python
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cHAPTER 4

java
Hibernate Validator 7.0.4.Final
Jakarta Bean Validation API: jakarta.validation Hibernate Validator core: org.hibernate.validator
annotations are used to declare the constraints, e.g : @NotNull, @Size, annotations should import

jakarta.validation.constraints.*
ref:

https://docs.jboss.org/hibernate/stable/validator/reference/en-US/html_single/#validator-gettingstarted



https://docs.jboss.org/hibernate/stable/validator/reference/en-US/html_single/#validator-gettingstarted
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