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Multi-user Timing Control in Streaming Server

Student : Susan Tsao Advisor : Dr. Wen — Thong Chang

Industrial Technology R & D Master Program of
Electrical and Computer Engineering College
National Chiao Tung University

Abstract

Streaming servers need to consider the simultaneous transmission requirement
for all users, thus how to design a mechanism to control every packet’s transmission

time will be a critical issue in the'server:design.

For real time transmission, server would calculate a sending order for each frame.
This order is denoted as DTS. The packets associated with a frame are sent according
to DTS of a frame. During transmission the DTS of a payload of one user is compared

with the Wall clock and packets are sent sequentially.

The thesis is to discuss the method that can be used to maintain a smooth
transmission order for all frames in a multi-user environment such that the real time

transmission can be achieved and the network is not over-flown.
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timeout timeout€ SEFkerne| BIE S VM ES R EDHiE ErREim T S8 5tes -

% 3.1 Select & #cA2 ch 2 8k

r: %= ®3%e B Sd 8- i datatype 5 fd_set s pointer > == i % ¥

B v

g e i B0 % G ooritEehevent ot i file descriptors o 4o i 5t

o

HY - Beevent i3 2460 I 72 BHiE B event 3 47w BP0V E-SdiceniE K

#_% NULL T+ o]
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T £ 32 5 FD_SET E & #64f °

FD_ SET eseribe

void FD_SET(int fd, fd_set *fdset): | M&# %18 file descriptorfe A ¥ @set ¢

void FD_CLR( int fd, fd_set *fdset); A A £ file descriptor » 4 & {Hset & #5

void FD_ISSET(int fd, fd_set *fdset ), | A R4 al¥ @ file descriptor » R FRH LY Bset ¥

void FD_ZERO( fd_set *fdset ); M AP set M %

% 3.2 FD_SET Marco

3.1.2 Single Process Iterative Server

n-‘ﬂ.r

RALE .fﬂ.n,

Iterative Server 11 7 #r3¢ & & ¥+ 3 43§ EF F Arend M R (Frenr < i

) XA S gl 4 (RTSP 2 4) o
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doEventloopd)
*
SingleStep()

2

H Parsing and
Read3Set=1 ——— Delivering
v T
Doloop on all fds
Count++
¥
FD_ISSET()
old socket| ... e NSV, 0CkET
Read{connfd) CE:;r:d=ﬂﬂ§fﬂ
Write(connfd) : | FD_SET{connfd)

®] 3.2 Single Process Iterative Server /i #2.B)

4r§) 3.2 #r51 » Live = Iterative Server & B+ ¥ - & & DoEventLoop it
Bl $4 {7 > A% = i A (new socket) ¢ = 2= = 4+ ¢fr connected socket 4c > select #7
Threoset($ £)¢ &7 kg B* 2 goconnected socket 3 RTSP e} 4 % pr >
kernel % ¢ vt A% select » {7 421 #4447 = 2 (old socket) - & R] 7&‘»4\ PR )
22 DI
1. & R sepclient #13% 4 o0& K (4ot B 3. 3 new socket) °

2. @ iamenclient #13  GPRFR - F (4o B 3. 4 old socket) o
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4% B4 A if Aeng R Single Process Iterative Server ¢ % 4 Accept() k &
LR Fob > B i connected socket 4c » FLE e set ¢ (B 3.2 &b
FD_Set(connfd)) > ¢ connected socket = % select 7§ & - @ Iterative Server §

% old socket ;42 ¢ %’ﬁ“ d v ¢4 BSD Socket API -7 Read/ReciveFrom~Write/SendTo

S0 ok B {7 2 client fF ehdt e i oha 0F o

3.1.21  fd_set
% Select <31 g 2 i € 5 7] Set(fd_set) » F %%+ i& 13 set £~ i bitarray -

A& thr i A K AR 70 sookets TN R 2 ALt g o JEd 7 e
set k% 4 event shfEAF o I TR event ifE e 2ofR AR U & R o j Select Sk

J

Sl T i o v 2 G2 Bset g R T £ 33 4

fd szet Describe

#ssingle process server FFEFSFF B Hsocket & i
read set

new data event HHIE - St cocketifl Arecad sat -

#single process server FFEFSAF B ilsocket & ity
write set

Buffer iz available event FHHER - EiETsocketifl A write set -

#single process server FHEFSIFRHsocket & T

exception set
Error event HHELE - §iEH socketiMLA exception set -

% 3.3 145 event ifd i % & fd_set

19



3122  Select &¥cp $48 § 61

fd _set fReadSet; //7 2 fReadSet =i datatype = fd_set

intmax_fd ; //* kizé¥75 sockets § ¢ o H E&H = —‘)5‘
socket fd = socket(...) ; //Construct sockets

bind(socket_fd,...) ;

listen(socket _fd, ...) ;

FD_ZERO(&fReadSet) ; //4F fReadSet % = ;—;—“ﬁ% 1 T

FD_SET(socket_fd , &fReadSet) ; // & £ client & 335K socket 4¢ » fReadSet #
[*p w423¢ ¢ 7 3 listening state ¢ socket » #712 max_fd m:ﬁfh{-{'\g ® listening
socket g */

max_fd = socket_fd ;

while(1){

fd_set readset = fReadSet ; //fr%—&i% i# listening socket =& o

I*select e ® wiet e en R read % & A v *writefds, *exceptfds % 3
NULL > @ tv_timeToDelay g3k & % - 7 & #) > & struct *timeval 3] & *7 2 +
e X RFE o

FAr B LG RTE SR AHEE > 4255 € block Rt B WE R EFEHEY @
#¥3fe ot 0 W] 3.2 chold socket ¥ 4258 E 3k L tv_timeToDelay 3 0 4r
AR AR F e TREF o

232 ZEHET 2 BE4e P A2 R4 tv_timeToDelay 3 - 7 & )47k
2>/

int selectResult = select(max_fd + 1,&readfds , NULL , NULL

&tv_timeToDelay) ;

20



[* FD_ISSET ¢ fd 0 B 4~3 scan — & ¥ max_fd % i+ » p 8 L ria listening
socket £ F F] i 3 AT* = @M & = = connected fd 5 F AT d 2w 53 connected fd
- AR > 45 1R (T RTSP i3 4 & & RTP 3¢ @en® = > Hinfeg-24 §)
3. 5%/

//Below pseudo codes are under while-loop

for(inti=0 ; i <max_fd ; i ++)

{
if(FD_ISSET(i , &readSet)==1)
{
if (i= = socketfd) // new connection
{
Connfd = accept(socketfd ...) ;
FD_SET(connfd., &fReadSet)  ;
if(connfd > max -fd)
max_fd = connfd
}
else
{
/ITODO : RTSP negotiation and creates UDP socket for RTP
(e e e e )
}

/ITODO : send RTP packet to the exactly fd

Y/end if FD_ISSET

} //end loop on all fds

21



M L — % Client:g 3174 » 2~ Select #7424 c042 5 1 & B -

Server

Client E:ﬁ%fﬁ _______ - Lizten_fdskiEEeE

W 3.6 Stepl : Select() in Client - Server

2Nl P SRS B#Fedselect 4§
-------- listenfd(3) Listenfd® & assign
\ #raelectO@MmE — @5 $
y  (Masfd) -

Client-1 select
v #AClent2e B m A

Connect()
connfd(4) ', Listendidh - 2 2474
v o RmIERC]ient ] F RS

1 Yo # el lent?2an EakQueus s
‘Listend g buffers -
Read/Write B 2iT4 4 client] s s

ﬁﬁ;i':"‘f. ARl ientla g £

| ,
Close

+
Read/Write

+
Close

W 3.7 Step2 : Select() in Client-Server
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3.2 Concurrent Server

Concurrent Server s & &4 {7 #2(master Process) & f F 3w 2 § IR
P30 JRA%eh1 T % d + 7 42 (slave Process) k § § 5 33— & Concurrent Server
i iy H F D0 % fork iz B systemcall » & Parent Process 4 % 41—
Child Process » & Child Process & = & {4 §&pRi3%1 ¥ > & 7 7 RTSP 17 4 ¢k
{12 RTP 44 ¢ ¢higif ; @ ParentProcess ¥ f # ¥ HE L@ 8H % 7 L

4o 3.1 #roT e

master
server
- pplication
Processes
slave,| [slave, aiava
L] | - .
socket for qm:k&ts for operaiing
connection individual - SVErem
requests connections

® 3.8 Concurrent Server 7+ R, #

% 21 * fork() 2= = Concurrent Server p& » & *~— i Parent Process 4§ %l
dt— i# Child Process 2z 5 » <& E B B* Parent Process = connected socket (connfd) -
FE U R EFEREAERL GBS Ft & B connected socket(connfd) ¥t v @
T HILF ¥ s B 2o = ) ke Child Process B <& 78 B 4 listening socket > 32

d 4o b BOArig o
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321 Fork &k

e+

St

fork():€ ¥ & = & Blocking socket % & * > fork() ¢ “fes<® 24 - B
i FAFEA FRROTR T P > %K T UID - GID ~ B $ ¥k
BB NS S 1 TP BT RS E o ok fork S # R AL AR Bw

Frz 3 FARREPID) - F AT A H gl 00 FA g B w-1o

3211  fork Shdcm AR § 6
intpid ;
socket_fd = socket(...) ; //construct socket
bind(socket_fd,...)
listen_fd = listen(socket_fd, ...)s
while(1){
connfd = accept(socket_fd,.. )
//Parent Process

if (pid =fork() >0) // pid >0 = Parent Process

{
close( connfd ,...) ;
continue ; //if fork is ok , still in the while loop
}
if(pid=0)//pid =0 % Child Process
{

close(listen_fd, ...) ;

/ITODO : RTSP negotiation and send RTP packet




}
}/ end while-loop

T B 3.6~3.8 5 - i Client :& 4% 3] Concurrent Server(Parent Process) s » :& »

fork() 3 ##r & # Child Process 77+ & B °

Server@igE
acceptiedl »
AllientiEss
LR i is )
~EH

Serven

ient-Server

Senven Acceptfz[El
Client f# o kerneli&ESH]
i mAMET
RS socket

¥ 3.10 Step2: Fork in Client-Server
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Server(Parent process)
Client

Connect

fork
{Child process)

W 3.11 Step3 : Forkin Client-Server

,mﬁM&b .

Farent process
Server{Parent process) HFEEIEH]
connect_fd
MR - HET
ligten_fdigm
B PR AR

Client

(Child process)

Child process
TR listen_fd
HR - HEET
connect_fd HERERE
EEiR R ENER

W 3.12 Step4 : Fork in Client-Server

Fork @ * + v E2L¥ 3 i{ » = &g * + 2 9] < Zombie Process 14

% Memory Leakage ¢ JT g2 o
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3.2.2 Thread
Thread 2 2 Fork & & 48 &% % & & Multi-Process e » fe £_fork %
*Pgrg S R E R AT
1. fork p¥ & - Parent Process iz &4 % copy 4 Child Process » & 7 #75
socket descriptors *'SJQ Child Process » 4p % 4#£ 7 e R 7 B -
2. fork z & > 4% Parent Process £ Child Process 2 fF & @ iLF 1 » & 15 i

IPC i & » w0t Tt (FARR en@ah7n § TR 5 s o

4o % AP ié * thread r‘jfc? e dies B RAE 0 F] 5 - 1B Process poeT
thread 35 ¢ % 5 — BAPF 2o MBI B> w7 L& g el * > &7 &

if ZLP Concurrent Server % i¢ * thread } crim & o

3.22.1  thread &#kcen® g

thread % P 4L 5 #= &

s eiga Az Elightweight Process ;- @ # i thread §
L p e thread 1D ~ 775 ¥ ~ #2382 #ic B(program counter) ~ 3 4, 15 (stack
pointer)/ 2 gk 4 o @ h- BTN thread 2 FF 7 02 % § 2 it > B

_f;g'rrr;;%ggﬂ:

1. Fdgendg £

2. B jxenfh % o oy 1+ (descriptors)

3. 12 B AT 3 N e 2 5L AT 5 e SIGNAL
4. p o1 {Eenp &k

5. @ H 'fgfﬁlD B FHea D

27



thread & #cdcif4e™ !
int pthread_create (pthread_t *tid , const pthread_attr_t *attr,

void * (*func) (void *), void *arg)

M A 3.4 5 thread e B

pthread_t *tid, A AT 39 threod B > 37 thread &9 ID B8 tid faigigEs

pthread_t attr_t *attr, | RERE threod AR5 MisHEDA),

void * (*func) (void *), | gty thread B > HEERMERT

void * arg , LR 8 8org B IFRT (func ENURS e —S 81

% 3.4Thread %#HP

3222  thread sx,gcgiﬁfg;tfﬁéq;l__; A
static void * doit(void *arg) 5 /2 % thread function phototype

s

socket_fd = socket(...) ; //Constru“(.:“'t socket 1 ¢
bind(socket_fd,...) ;

listen_fd = listen(socket_fd, ...) ;

while(1) {

fd_set readset = fReadSet ;

int selectResult = select(max_fd + 1,&readfds, NULL , NULL ,NULL) ;

for(inti=0 ; i <max_fd ; i ++)

{
if(FD_ISSET(i , &readSet)==1)

{

28



if (i= = socketfd) // new connection
{

Connfd = accept(socketfd ...) ;
FD_SET(connfd , &fReadSet) ;
if(connfd > max_fd)

max_fd = connfd

}
else
{
pthread _ttid ;
pthread _create(&tid, NULL, doit, (void* )iptr) ; //z= = #renthread
}

Y/end FD_ISSET

} //end for loop

/ldoit @< § F = B connected fd 3t ¢ B i¥ cha iF
static void * doit(void *arg)
{

connfd = *((int *) arg) ;

/ITODO : RTSP negotiation and send RTP packet

pthread_exit(NULL) ; /4 4t¢ @iz = 2 2 (5 > e ed pb Sfic i A 34 7 2 3 (7

}/end while_loop
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d ok Fm FRAR RS A 0 g Bl4eie & Concurrent Server ¢ i * pthread

‘."_'!l"\

ShfckiE BT o thread g R RIREB DR K G (L 0 yj&{;k (APE =
TN TR PSR T T A RS T bl4eaN s ¥ 0w - Listening socket e iF
& P45 thread-A %3 {7 » Connected socket {4 e 7% s H i thread k3 7 >
t]4- RTSP Parser w1 7% #t 4 thread-B » 3¢ % 2] 3+55 7 @3% 2 4 thread-C

R

Thread ik B 8% B3 § chE A o R o e R FaeF (RO TR
S P F) > Tt Thread 2 fF e IPC R® 38 @ 3% 3+ 4 84 7 #(Multi-thread) {7 #2.¢9
Bttt Fla & Thread TA 1 (xfH > B v i T &1F, ¥, s 7
% shared memory B} % > F]pt & — {3 g jn3ldenié * 02 2 Thread s, 798 &
FRAAFELE W AR - BAJE LT Gk S B4 P {2 Maintenance 1 2

Debugging hf # o
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Fr R S1p R dEEkRs

MR it g 2

-h\i
£
F_L

WP F AR IR S B S S R AT Iterative
Server 4-fe 23| T % 1 5» ¥ 3t Iterative Server 7 Single process * (1% 1 R i

ikl

41 %1 hp PRI

F_L

HREE NG i PRI A - T AMETRIE - EFY 23 M
Bep 4o 0 BPRE % Sk AR TR cndte Rk Ft R - B S
BAITFE N ERDLIF A FMP L NRAY 2 R RE s R B2

g AT B SRR A ehT g o

< Fla 2 A EE B R EF ARG d A - R feana 17 Fptde gk UK
PR ko k> AP T L E & fork / thread Sidic > #-5F B 7 ARR i
PERF L OS & f ¢ 3o 5 programming < f 4% ¥ — & scheduling algorithm
#_#+% Single-process 2. F » & %k ehdF i & §_Debugging 7 i o F] i A A~
PR ERBEFEHRE AR F AR TIE Bl 4 AR S R

ot

FiE ko o A fork/thread % 7 4%( % AR ) A AT A o Fl 5 Bk {7
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A2 gi 4 d OS i % pF CPU loading % & fiz & St iR FAZR ¥ > Flpt & 514 i@
PR%;& 7 a4 g 3 ;F;rg g ’ﬁ 7 e oo iR i ‘FK{'PC(lnter Process
Communication) = F* %8 » |4 shared memory ~ semaphore 12 2 mutex % % o @ %

FHoC PP 4 o IPC ¢ 2B S 1k sufg T o critical section

AT K-S 47 Livebb5 iz £ R copF B iS40 B R E R B 2 iRy
BRANP AP BRI ZERIFIFS 2 € 275~ & Codec (LA >

Fodp B AR A4 MPEG 24 i & vk aff 4 o

4.2 MPEG Introduction

MPEG-1 4~ 4] 2 pF » H fi# ik 75 350%240% 30 » 11t f Ag &k & 4 *
TR F P HeEor k2 i & H Y 2 S BRI Bt F) 2 ISO/IEC &
1990 & * B 44| L MPEG-2 sl st R S5 R 08 » # 4 0 AR * o il H
PEZIAEIREGETRE R i e F i e oy B en
FRURSEM A o Bk e AN R e S e T A=A S (VBR) s
ARkt ¢ 30 T ARMN DB - B T TARMHDTV) ~ 2 i
HAehs* > 4e DVD( Digital Versatile Disk )> & MPEG-2 R 5515 % & 15 >+ 1995

E R e
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4.2.1 Group of Pictures(GOP)

- B GOP Ed F5ehd o 2m = » 4oF B 4147 » 2T % |/P/B-picture

UEE R

| 4 & (Intra - Pictures) : ¥ - B GOP ¥ A€ &hd s » Fli 5P Ha fr

\\\?{r

BEG g 540 TR ki Tl Rl 1 E R R R o bl
APE s a @il e pFoe TCPsocket k B AR | 3 o e 4fe > ik

| & o o T FEeP@E 5] % 22 o

ol
=K
3

\\\?{r

ol
§
| ¥
mbe
&
P
oy

o

15-\\
2

e

[
3
'
+

Jreks
b
biad
=

B % & (Bidirectionally Predicted Pictures):B & & %2/ p5> ¢ & * I|m 5 |/P
FoF R ALAPL IR IR TS S HBEAE LT s TS

i ¢ g 7 Livebb5 ehpd B 4 4id B i enikdps FASRAT 5 7 R BT 4.1 47
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® 4.1  Group of picture

422 PTS and DTS
PTS (Presentation Time Stamp ) H_iz 4k 3 chpF i 43 - » ;Ik,{i i# frame

., Bl ; m DTS(Decoding Time

&

3 e gk o hoT B 4.2 YA PTS T

*-'.,:"'“'.:"’ i ! ;
= El -%
Stamp) B & 3e 453 A5 P 1&%‘%’,‘9,@? 43 -
r_::! b el - ?’ gl .‘

=
i

Forward Prediction

Bidirectional Prediction

I B B P B B P BB PB B I

Display Order (PTS) | . . . o 5 7 & o 10 11 12

® 4.2 PTS Display Order

34



01 23 45 6 7 8 9 101112

— . ———— — ———— —— —— ———— —— ——

IP B BP B BPBBIB B
Coding Order { DTS )

® 4.3 DTS Coding Order

SRR NI S L SUE R

:ll:l r= 2 - 2 —-
BLFa o e g FRE

- - i
] B Ll
it | ¥ Ba

f2.0pF B 00w B 74 0 2 p ey 30FPS frame per-second) ik % £ i ¥ 30 3
. W5 1896 I S

frame » T 3542 k - i frame m%é,%rfﬁiﬁf-fglilﬁo Fros pelGh o B Y- B
frame ehdf 2 pr F en8_1/30 ) > % = B frame engf e pr F ig 2 2/30 F) > ......0 I

PLEEAE o

Yo% — i frame e+ ] 42 iF 1500 Bytes(MTU : Maximum Transfer Unit) 93 »
& g frame % Fitr S BB £ @2 o @ d 3 RTP £ & ¢ & timestamp
i H3e4k frame endf e pF F > F]p 4o %k H - B frame #1727 2 4 kendte > v i
shtimestamp 32 € 4 fe > @ * 2 28 g B 4R RTP header ¥ ¢ timestamp

"% sequence number #-it e PR S £ S U 4E% o @ timestamp if £_d PTS #7117
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Plenf (EmEp 44 431 % &)L 1 90000(ex:MPEG2) ™+ # 5] - 1 2

PTSIDTS ch@ & 2 * (s » AP ™ R{ ¥ MEBEFRFRIZFITE 2 DA 4T o

43 H AP NRIRBER AINELS T

socket setup

new frame
input x N

i
rtsp
state machine

timing contro

~ tineNow =
fNextSendTime = |

packetization

¥
l'.'ll'l.!i'q.'l'i'
one packet

W 44 7428 R GIREEB 5 AL R

H 7428 L PIRE i ARl 4ot Bl 4.4 977 o — B4 H2F 2 socket o & F

g select xs' kEFETFFRRDE L FjBRE RenpFiz > PIREERL
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A ERE KL EERA LA S BEAN A 2B ER TR GPIRER
% (accept) B i A > @ AT A P BRLF - LRI PIRE > T F AR FIR

E 4 % i (accept) e A o

hod EATiE RS > PIRE € 2 42 % (accept) i AL 0 I A B AT AL
& #7¢0 socket descriptor ; 4e % F_Eid MR eis 0 PIRE € 2 247 (parse) t i
RTSP iz 4 » =+ iﬁ—ftf?’ﬁllﬁ ¢ i& » RTSP state machine(j fs #8)2 ¢ > b4 e 3
RTSP TPLAY y i3 £ 2. 16 » ®PRE ¢ & » TPLAY state; » > ~ )‘J%%LFEH\;é

7 E A

3 PR B X (accept) T - i@ ATEE M 4% RTSP state machine s » @ PR E
i{ € block i select S s\ et ¥ ¥ X FRTe@ A E foo pbeh o select St T 7§
PR RE fopFiz 4 € w @ (return) > § BF P E 3] timeout(select S0 5% % 5
ST T chlicE)select S5t g w G PR BRET ki faeha (71 £.3 fparse

s {E o

PIRE I € ¥& - 3 frame 3+ & # PTS {r fNextSendTime » ¥ ® &
fNextSendTime % @& :%3% frame - § & i@ * 3 <0 frame #7* 3] ! payload 1

fNextSendTime -] »* % YpF & (Wall clock)pF » & 3% payload ¥ 12 B 40 5538 41 5%
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BFE g2y oom At F EFR R I k- B frame #r¥r 3 1) & ¢ payload i €

23 ke fNextSendTime o @ A%~ £ 210 £ F & &P 414103t o

e §_frame A iz 2 5 & F G B EH IR 0 - ;jﬁg\gi? MTU(Max
Transfer Unit)3= frame *» 2] = #c B /|- payload » # * 3 izt payload *x & % e
output buffer(ﬁi%l Nite BiEwR)? L FHBE o FFRFIRE ¢ L 2 E timestamp -
I ¥ 3 = = e RTP header fie ¥ % payload =@ =% » 4oyt if = = 7 — i RTP packet
14 1) o 7T kJEd ## ¥ BSD socket APl % % RTP packet 4 + UDP 12 2 [P
header(d OS kernel § ) > = = FEpH K endir o JLpr > — BV i b Bixh

1528 4 i 24 & (IP packet) § & 40

R oBRYER PREABER- BIPHL PRETEIRE
output buffer 5 % :& 5 * 2 payload & 414 > 4o% & 5 payload » HPRE T ¢
#-F|7 Kerpayload & 4 o

FIABRYEFIE PRELBER- BIPHE G PRET B

% output buffer &% #5 H s ¢ * *d2ehpayload & @i 13 o ek A

payload » IR % i 2 & & % payload = fNextSendTime -
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% fNextSendTime |- »% % %upF i (Wall clock) » & PR B if i& {7 payload 3t %
AR O FRAHAER LGP ZIPie Sd R @ ;‘f;# o {e §_payload
e fNextSendTime & /|- »+ x supF B (Wall clock) » ] B PR B i w 7] select & 3¢ 5 4r

5 PR X Bate 15> M outputbuffer p @ 525 B vendte 37 > @

Ak
Skt

PRE ¢ v 3] select &% F ATE 4p— B ATiAAR(e B]) 0 i LB E (7 ATE

PR kL AT B o

44. B {7425 7 X hpE B g Hlinge

ey frarme
il x M

reancl
swvstean olock

timming contraoal

roacl
'-::‘\-"";-ll.'llfl L

M extSencd T inges

deliver
ore pracloet

W 45 X (7425 & % % chph B g4l n Az i)

39



BH TR R PREY > B E R IRA L BiEH S PR ] o 318 chpE

Rfrdle 27 3F % 3¢ R g 4484 » 4o parsing order # = display order -

4ol 4.5 i) Ar o A RIS A B e PR B E - B "ﬁﬁ’%”}‘r

(parse) = — 3 frame z_ & > § WIR B8 » B fF 4574 0% (4= = timing control #7%

PR PIRE € A E Lk frame eh PTS > &3t & PTS Bﬂ* pAS S R gl

Wl m EFF ORI € Al PAbLF &P EP o

L 5 2= %2 Z
—Er’br'

3% frame 7 PTS 2_ &> BIREBR 2 JF s frame (0 PTS #& = DTS »

2
B

SAFE Y - BT ERBI R R AL 451 & -

=T ko PIRE &G
% 3o payload i¥ 2 # RTP the % w ¥ payload i pFi% 2 e % Bi‘Jbu/» BELY

- B 28 (fNextSendTime) %k g2 %_o I »* fNextSendTime &_4riw ¥ 3]0 »

M1E defe d R Rk EE e B o AP E 461 FH P AR -

45 FEREHFE S0

TimeStamp # =& 7z & RTP £ g4 ° > & TimeStamp &_d =+ - i VOP

PTS &8 m (B 5]y 28 m & P IR B34k % chparsing .2 DTS &g & £ 5) »

¥ sl %F

~ A 2>
& 1%

BN E - Bié antimestamp & AP FiEiE R 225 23 N parsing

order g = (display order )PTS » @ iz B 3-8 = ;8 d B 4.7 t(i) S ¥

YA EI e
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451 ¥- 7% 2 arjeige

T W 4.6 &_parsing /display/sending order T B > SR EFE PR G P4
i 4 5 Elementary Stream > # ji 1 {Te0B 45 £ i{ .2 parsing Elementary
Stream > = fjk,{;m Elementary Stream *® & frame(4- I/P/B frames) & f&47 4k » H
{51 ¥ 3@ 4.6 ¢ chparsing order » & 3t elementary stream ®_2 DTS e B %

% i d #A > #7112 parsing order » &_12 DTS &g B g7 o

local file order Elementary Stream I

|

parsing order | [p[e]p[e]P] l -
l parsing |.|._|.:-| 10 PFTS I
{plus 4 minus 1) |
o]
¥ I

r

!'"Lli.*:plu}'m'dm' ||| | P 1'|P| |p|=--
! (PTS) l PTS to DTS

[phues minus 1.6}

# sending order | [ |P| ]Fl | Pl

(DTS)  /\
Emm l

W] 4.6 parsing / display/sending order diagram

8 3| parsing order {& > B2 P E 00 B 4 frame (T2 A ~ R BiE

Grbe T R F L APT B 5 BAREE ML S RTP 44 » 0% FH + RTP
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erheader » @ # ¢ crTimestamp # =% & * $|#% - & frame display order (PTS):
&> T 3 e JF - parsing order 48 = display order- @ i i dg 4k %4 if 2.8 4.6

fent(i) N AW AT ¢ o (G A Y 4501 t(i) SN E) .

ET kAP & f=t#display order # = sending order(DTS) » i & &
%] = frame & 7f & 12 sending order(DTS) et 518 B K B :% » 4ot * = 280
BT frame PF i & A 20 P &2 B frame(GH4+% 4.2.2 PTS/DTS ) -
display order(PTS) ## = sending order (DTS): #4184 + B 4.8 7 0 T(1)

ol ar Ak en(4.5.1.2 T(1) S 5) 5

4511 t(i) SXPF

Parsing order to P'TE order function

Option = 2T

1]
-

Sy=tem Clock + option s for VOP

"
-
=
"
©

N
L¥]

- i + 4T . for VOF
t(l) = Wi-1) + 4
ti-1) - 1T . for VOP

1]
==}

LU (. I Ch VIR (L0
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ex : Parsing order to PTS order

Unit =T usec
Ex. 1.5 =1.5T

B 47 t(i)sfEE

Bl 477 > d A3 BB EG & B ande B A K27 frame R
et 7] o r A B S beenps B (System Clock - < £ 5 Wall clock) & % i

frame g B b £ 2 25| enpr F AL 2 2E(Time Base) -

G AR EE() SN EE S TP L B VOPPTS He &5 -
I-VOP  PTS &~ 4 & §8 4_system clock + option(2T) - @ P-VOP 7 PTS R &}
— 1 frame 7 PTS 4 + 133468 uSec = (4*T)> & »* B-VOP e»PTS || 2 *+ — & frame

1 PTS j 3 33367 uSec=(1*T) » # ¢ T=1/29.97 Sec -
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4512 T@) S8+ ¥

CHsplay order to Coding order function

t(i) +1.6T ' for VOP I B

T(i) = > iz012..

t(i) -1.6T .. ; for VOP = P

T=33367 usec(1/29.97sec)

Wi 42 N B HH e Y5

116 TE -

T T T2y T TH TE5 T

ex : Display order to Sending order

1.5 4.5 5.5 7.5 85 105 115

31 34 6.1 6.9 91 9.6 124

Unit =T usec
Ex 1.6 =1.6T
3.1 =31T

W48 T@H) &3%3 %

P

d F B 47 ¢ AipEy L frame h PTS ehifs - d 2> PTS © 32

ik
Jo
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TimeStamp - TimeStamp £ - #& Display order » 14 Server ks i & 08 &%
order - #7T ki & fs Display order ## 3% == Sending order » & >t i 3 e 4] if
Hd B 48T() SN H 5@ 5l ehe 4ok £ 1/B frame P2\ 1 € H4p 4+ & [/B
frame e PTS chig e + 1. 6T » 4% &_P frame % g #-4p ¥ & P frame 7 PTS /#

4 1.6T > i&m # 3 DTS enig o

45.1.3 TimeStamp # i2

TimeStamp & - B & RTP £ gg4h @ hH ¢ — B i@ » 40T B 4.7 #7775
s H A Bent pE 5 BT S e B A o] RTP 444 14 » # 122 Client
g B AriE R B pE R BE VIR 34 @ P 3 dE 2 ko d 2% TimeStamp £
d PTS:EH a & > i §44¢ @ikale 5 e 3 DTS - %] ¢ 3 4 sequence

number vt & hdte > 4r g F - Bt o] TimeStamp e

Yo% pLEFE 4t e )5 R DR R 0 R Rv & Sequence number ek {801 Rk
PO B P RERER C GARE e R B A = RTP 2 5
g TimeStamp # =18 » A 22— B TPy 3 3¢ o [T B 30 ki 7

[V B
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ETP header
(12 Brtes)

RTP payload (media stuff)

012 3 45 678 5012 3 456878 90123 4548678901
e e e e e e e e e e e e e e e e e e e e e L e e e T Ty
I¥v=2|PIX| c& I M PT | segquence number I
S S G Y Y G Y S G U S G S T S S U U

I timestamp |

T T T T T T T T T T T T T T T P T Y P

| synchronization source (S53RC) identifier |

o R R S S S R R S S S R R S R R R S R S R S SR SR SR S S S RS RS S TR =
B 4.9 RTP header structure

45.1.4 TimeStamp 3+ * %
B f# TimeStamp ¢ & 'Fii %éﬁ ’ .%“f_. aw P eng_TimeStamp 2_E 8 &
e11 o TimeStamp #_d4 frame Dlsplay order (PTS)m %I\ F 90kHz(90kHz frequency

rate for Mpeg2) £ 4r F - B gbgtm .f,'.;' g**g, y qu“f #7157 ) 0 F]pt TimeStamp

i% 1§ frame display order (PTS)fﬂm ety ?L(PTS gt B 2 VAl at 45.1.3 /)

A5

* TimeStamp = PTS * 90k + - /F;L-&zﬁ-l{i /£ (In case of MPEG2)

& ¥l % PTS enps g B i £ 82 % #*< g & (IBPBP... » %% B 4.2) »
b HEHEE RS T TR g 3k frame s pE o o AR
T & B frame #7/ 3+ & H TimeStamp ; F= p¥ 35 iz Sequence Number 5 » 8 J& #

Hendg it B ¥ 2L d Sequence Number k2 4t e #cavig B > H{Sf i
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TimeStamp >t FF 32 cdg S pr AV gL & N 3 248 (S 4F a2 o

45.1.4 TimeStamp 74 5 &2
® LRA B RTP i@ hTimeStamp & » AP+ e g2+ 5 RIP 3¢ i
T35, B4z > » 7&—5'3“ e 3 payload 4r + RTPheader m & 5 — i RTP
packet o iz § i do % B 3% 35 e PTS-frame(IBPBP...) "8 & 5 d *7 & 34 55 3% o)

3 h S o B S RS o

& E RS enh FIE_P IR B 18 L4 B oo frame g B & JF §_DTS-frame /g
B Fl L f358 % & 8 B &_IPBPB...(P-frame 7 & |-frame % 3t » B-frame 3 &
w [{s — i 1/P-frame cHF 30 4 #02 f228) 5 Fyt 2 iP5 & & K- PTS-frame /g A £

£k 5 B &k DTS-frame 78 5 » fw3%enps F Reverse :§42.1{ 7 £ it o

46 5% 2F iR
BIP D AP gt LE - % S frame o B3 IR 42T R

Lt e A PR B s * 2 frame rdZinAReF AA P k5 TR 41005 *F =

2RI £ B
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GOF's for client 1 . GOP's for client 2

15 1%+ e & B 708 5 oTS

H B EARIET A H TR S

O A PTS

B 4.10 5 * =suiERg?a &

BB 4.10 ¢ - RRRE I IE(frame) 7 - BE = THA 5 » &JL client 1 2 2

client2 stz > 5d 232 82 Z B 410 T 2 chicBite > A igdfe p

¥

(packet payload) § &4 1 & 7 /R iy 1 4 @ 3% @ % (fOutPacketBuf) # - @ 71
PIRERG TREBIR Ao p 78R3 - HF LD AL &
I Mg Fan™ ey F15 TX(BE ) B33 R 4ok <20 RX(Ej0sh) e
i# & > B Rx e Buffer #-¢ explosive ; & 22 RX = TX ¢35 > if 45015

media payload # r24% > 8 it 2 R g FH BN F o PR o
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@ foed vl BSD SOocket APl f 416 p 3z 0@ M3 5> AP Be FE 22 T4
%oy s iT o 4 if‘u—fua RTP header #v fv3ts p % 2% o @ izd pL + TimeStamp
et & B8 i 2 DTS-frame 8 B 8- = & 27 334 % RTP 4@ 5o et e
BSD Socket API i i% | 52 + » @ & OSl 9% w k& Transport layer ¢ » £ % & %
¥iu € p # 5 RTP packet 4+ + UDP header ; % = & Network layer B ¢ 4 UDP

packet 4ct IPheader » & 5 - B+ »/ gt b BE ik B gqgitite o

Flt o RIRBELRERG - RHET TR SR 5 &3 ] kg
it e pNF EE AR BiE D R B PR R4 4] (Scheduling mechanism) % 41
LA 2R TN 5 FS & e b SR TR AR e @ i

BsHs EAP 461 F 58 MR

461 5% 2t chibEpEE S

AH - % SRR T o lterative Server B & # $rehd A%t 2 AR RKep
frame » B B HES T T I3 LBHEDD > BRET 5@ 5 B it
B e AP AL R RANE FIRES e % 1 ¢ Scheduling

mechanism > HEX 3R E 4 EA P LI R PPw T
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& kUi 2 Liveb55 kiR 7 R

F AR T A BN 8 ~

1. fNextSendTime : % T - pif# & B:ix 03 copF FF 2L 2% 2L(TimeBase) o

2. TimeNow(Wall clock) : 4 p =i & seenps (2 chl = R 8 fcfy) o

46 F ¢ 0 A PRI S B E N 3 b PR B i 0 2

F_L

_‘EF
T

#% ¢ (fOutPacketbuf)® > @ I — & VOP frame #7441 ¢ 1 fNextSendTime A4

X _— # > fNextSendTime 3% 2_> /2 4o #7157

(1). 1**_frame_fNextSendTime = T3k % 54 Sovrp o pF [ (Wall Clock) @ i&®_3
TRAE R PR A FIRIRE S 2 4 1% frame 5B 2] 4t
ERESL (S gt e B 13 % - B frame 7 fNextSendTime % 72 40T #2
g AT

fNextSendTime = Wall Clock + delay time ;

(2). 2" frame_fNextSendTime : & =& ¢ BSD socket APl 3= 1% frame =+ 4f & 1%
NN PTRETI- B 2 nT - B frame #7f 3t ¢ 0 fNextSendTime >
®ET - B frame e 55

fNextSendTime += durationInMicroseconds ;
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(3).

(PS.

(A)

(# ¢ = durationInMicroseconds if £_T(1/29.97 sec))

%= B * = H frame #1441 ¢ 0 fNextSendTime 2% = A k(1) » F15 Wall
Clock(Es4h» # ek 50 0 s )R- B 45 4 40 0> T 40 ] 4.11(a)
#157 » % TimeNow £ usec f§f =+ % Clientl/2 # fNextSendTime 7 usec #

o BRR B gt payload i 12 R BRI BE L2 LR .

TimeNow(Wall clock) &_,% st p % chpF & > fNextSendTime | £_1/P/B frame *»
P4 A3t e § BE L FN R0 frame o B kehdte g 2
e 5 e INextSend Time(3£4 (@ & pE F)) o @3 442 pF > PR Bhoie (] 2

THEERT khE Bl % ﬁﬁlﬁf[ﬂ;%?—ﬁ’ﬁﬁdﬁigzlﬁﬁq;\i.ﬁ, 17 PR BB i

JE ™2 round robin 02 ;N kg4t e o I AN 4e @ 02 round robin g0 GV i 4

§oIAAPT AL AT ASBAC ARP o £35F T H 4. 11(a) -
4.11(b)

Y4riz= A #7571 > % TimeNow & = »* C21( Client2) = fNextSendTime p& »
(7420 % 713t @ 3% Clientl 4t @ (C11~ C12 ~ C13) - Client2 chit ¢ @ i

PERF A AT > ST RPRBATRR & 2 B3t & Client2 -
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(B) : 4ri=1= B #r7F » § {7423 3 Client2 TimeNow =+ *t fNextSendTime 5 »

7421 # * Round Robin(# 5 5% )~ % % 4% & % Clientl 2 2 Client2 3t

£ (C21~C14~C22~C15~C23 ~ CLB ~ +reveeeeeeeeeens K

(C) t4rizt=C ¥ > 4 FARF R Clientl endte ¢ SR x2 {8 > FHA{EL

@ 3% Client2 cr13f & (C2X ~ C2X ~ C2X » ++sssnnsnnnnnnes E
Sec uSec Sec | u5ec|r ot
F [of & R 1| 540023 711448 540923 ?03263;7
A c12 H40923 711576 540923 ?03263|, p—
A E— C13........0 | 540923 712607 540923 703263 Start
| c277" | 540923 712007 5400923 712012 2
: c14 i | 540923 713122 540923 703263
c22 i| 540923 713382 540923 712012
- C15 i | 540923 713672 540923 703263
B C23 i 540923 713784 540923 712012
i C16 540923 713870 540923 703263
: C2x 540923 718138 540923 ?12912r 5,’;:,"’2
A S Cix......;i | 540023 718223 540923 703263 2
A C2x ‘ 540923 718652 540923 712012
C2x H40923 718751 540923 712012
C C2x 540923 718006 540923 712012
: C2x H40923 719232 540923 712012
C2x H40923 719492 540023 712012
................... C1x — packet x for client 1
C2x% —packet % for client 2

W4 1l(a) * = Fa> 7 L W
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fMextSendTime

12312 (el

S [Fl]
712912 - l

Tiza12 RTF header

[P *
TOI2E3

F12012 -
S —
oszes| [
TOEIES _- TimeMoww

T114453 711576 712607 T13122 13672 13579 714429
712997 T13382 T13TE4 F143035

W 411 (b) * = 72T 1 B

YT R 4125413 #rr o RURERIRIEZ B 0 henpE iy s 41 0 B4

s s s Pl [N 1 2% e
3% i B dow iR o A At S e
: = | R

L= |

]

Sec | uSec Sec uSec C;-::ﬂ
C11 393092 262039 393092 261459
c12 393092 262545 393092 261459 Cliert 2
Cc13 393002 262806 303002 261459 Start
c21 393092 263029 393092 262595 £
c14 393092 263475 393092 261459
c22 393002 263628 393092 262505
C15 393092 263969 393092 294825
Cc23 393092 264207 393092 262595 |, S——
c24 393002 264633 303002 205961 Ouration
'y ] 24058
¥
C1ix 393092 298810 393092 294825
C2x 393092 302368 393092 295961
C1x 393002 302002 393092 204825 —
Ci 393092 303078 393092 303007 4
C2x 393092 303198 393092 295961
C1x 393002 303673 393092 204825
§ § i Tirne hoow
C2x 393092 | 31I.'IIB1? 393092 | 295961 Dzl-ggtz'grl
-
C32 393002 | 333045 303092 | 303007

W 412 =B @@ ks 54 B 4.13)
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Se¢ | uSec Se¢ | uSec
C1x 393002 337299 | 393002 294825
C3x 393002 337647 | 393002 303007
C1x 393002 338542 | 393002 294825
Cx= 393092 Jjga6s 393092 J03007
Cilx= 393092 330021 393092 3281901
C?H 393?92 332?93 393?92 30?00?
i . i : ; End of
: s 5 : E E?“H“ ]
C1i= 393092 J11586 393092 328101
Ci= 393092 J41833 393092 Jo3007¥
Ci= 393092 J423141 393092 J03007
Ci= 393092 J12603 393092 J03007
C3x 393002 342021 | 393002 303007

W 413 = B @@ s EE A 19K W 4.12)
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-y
s
i
-§+\7

Streaming Server i 7+¢ & 7 7 RTSP 2 4 247 - -5 4 3

‘W

S

g

o
i
R
—
’

e DRI ENZ BEPETFLF R 1 DB EETLI ARPIRENS 1
S AAptR B R o

et g e 3 ¢ & 30 A Client-Server g * ¢ o B AR ALAA
HjeEd F 7RO R A R AT D Ry QA e G PR R
AR eds i KR Server hB g f]%{*ﬁ,’? PR AE R ® Y XA B
Server ¥ vt 8 fi 4t B 1 #:E SO 4 QOSSN £ 2 f P B REAEE R ¥ F

o (B )P > Server 7 r48E MA@EE S o i f a4k 2 & QoS hw T

mENE R M ARy ¢ W A R IR R 5ok 3L > Server & i¥ 4t @ pF
FASER- BRI (doF 12997 )05 & @ iEandte B3 2 xk s -
TR RREER FRL/29.9THN e AR BER Y 2 BRY 2P

4 ?%Eg;jé‘_ e Frf’(-?_\'ﬁé‘fiﬁ %7 o /I}IJ—QL"—{’&&? B3l ’pm@ﬁi\:‘ s 4% Channel # {H.;]z_g

"] \

SR PR S FGURRE R 0 L P AR 27 i

z[-"J E’i"]']‘%‘qi )

55



B GLRIRBEY RFERE LR B FF{ Ao in- B TR R
—ggmg;ﬁgr’ M- BRI AT LT R T A E S R fq-\
A % QoS M 2 A KT R Y BB A o B k> Buffer ¥ ordr ok 2
R F &F 0 B e 1/29.9TH P Server ix 3 @izx4fe %# = 5h - % =24
PV A 1/29.9T P F R 2 X R waClient Y genE B¢ £

Buffer sk 22 e & B 47 o

W B Server k. o iz 1/29.97 £ 7 7 8 2 i frame g7 1] K e
i, 34 g Buffer en+ o] kb3 U3 M7 21 3% > @ 15 Scheduling
Mechanism s 4] § 2% i v rodige g e - fjﬁ‘,{ﬁ Fz % 7 BandWidth/Channel #

F PR T o Server 4rir MIFRTH T T FRE T (QS) > &» LA A% G877

B

@ {4 Home/Traffic Surveillance/Office System 5 * #-& #7% & » 2 &
&4 IPCam ~ STB(Set Top Box) 2 2 VOIP #p i mqb A o ST E T ).
fF g Rk A KA E T A T G A R E SO PR S
(Scheduling Mechanism for Multiplexing)f{ % & :if REHE @ % > 4ofef E-

BOAERDS I RAEFH B RE LR AR 2 w o
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MHéx - @ deie A windows T 3 ¥4 2 17 ffserver

Step[1]

Step[2]

Step[3]

Step[4]

Setp[5]

Step[6]

Setp[7]

Step[8]

i b http://www.mingw.org/download.shtml 7 » = g‘ MinGW-5.0.2 2
MSYSmys-1.0.10 & i -

* % % MInGW-5.0.2 » 2 {8 f #-f2 R 5515 ¢ MSYSmsys-1.0.10 % % &
MinGW-5.0.2 4 s bin oL & p o

i@+ http:/ffmpeg.mplayerhg.hu/download.html 4§ > ™ §% Ffmpeg <
source code °

B Ex Msys 34 {7 4% » i& ~ Ffmpeg 0P &7 4 »
Jconfigure --enable-memalign-hack
make
make install

IRk Sk Mgt T 0L it ffmpeg.exe 4 &2 ffserverexe 4

B ffplay.exe‘;}fg*{,,f\/» /Eﬁi% ;”{ SDL (Simple DirectMedia Layer)
JE http://www.Iibsdl.qrq/downIoad-1.2.phb E S R A

For (Mingw32) SDL-devel-1.2.11-mingw32.tar.gz % # © §* e f > = 4
SDL s #-v j2 /i » 2_ {5 € 5 ¥ °bin, include, lib, share, = i F ! & » #-ig
2 i F R A& copy I MINGW 9P 457 « = B R iR F83 - 215 &
Window & @& * MinGW £ 3%

i# >~ MIinGW = bin p 4+ 2 :x i386-mingw32msvc-sdl-config < 2 0%
- 7 % Prefix=/mingw - 2_{& & #-1386-mingw32msvc-sdl-config 4% & <
% sdl-config °

kg [ o T i Wb

I I-c-rorulm-m I-\:pp--e-n-ne
o L —1---
- i R
D e 3R e e o 's-h;_ | ........ 10an
D obicopyr e D b o e e
[E] readalf o |' iz o zom

D g 1 - insresoxs
g WL oo - A | 4R — e s - sl 1o Dot g
l 335 2 T 53| .
= A BENS - rwni, F@mewc-mdl-config ek [ B el L= conra i
EE3l] BREwE Gz &=
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¥ % 1386-mingw32msvc-sdl-config 1= 2 ¢ 2 3 usage(F AL kiR) A&

sdl-config » #712 — Z_& #-1386-mingw32msvc-sdl-config 4% % < &
sdl-config - & Pl %:F ¢ 145 -

[traBEdit- 3 T 2 onfig]
I FRE REHE $EEE BEREE RO B R BEReD GER RE0D A —l=] =
ga P D0 W Gaa B (W= fen iz = = = = |0 o M8 e
viow BE-mingw3zmsye-sdl-config |
move
x| [ = - A T T T =1 ) I T

EEEEEE | Al 1 #!'/bin/sh -

= A z

= c z /iprefix=/usr/ local/cross-tools/ i386-mingw3Zmsve

5 D 4 prefix=/mingw

- E:l 5 exen_prefix=§{prefix}

__g F: & exec prefix set=no | |

- & K

g Husage=""

= #Usage: B JEER® [—-prefix[=DIR]] [-—exec-prefix[=DIR]] [-—version
10 usage="%

11 Usage: sdl-config [——-prefix[=DIR]] [——exec—prefix[=DIR]] [——wersion]

1z
13z if test $# —-ec 0: then

14 echo "§{usage} "™ 1>&2

15 exit 1

18 £3i

17

1z while test §# gt 0:; do

13 case TH1T oin

z0 —#=%) gptarg="echo "$17 | LC_ALL="C" sed 's/[—-_a—zh-Z0-39]7=//'" ::
Z1 *)] optarg=s :: =
at 1 i

Step[9] & Ex Msys 3% 17 4% > & » Msys fimpeg P & & T 4 »
Jconfigure --enable-memalign=hack
Make
Make install
Setp[10] % & b iF oyt P fimpeg o 4+ ¢ 5 | fimpeg.exe -
ffserver.exe £ 2 ffplay.exe 4%
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e - ¢ fSuse-linux fEE & LT $iFer 2 ${7 ffserver

Step 1 ¢ # Suse-linux 7% kst » @& * SYNT{* ffmpeg
(svn checkout svn://svn.mplayerhqg.hu/ffmpeg/trunk ffmpeg)

i This Jun 28, 21:06 [+

s _ % B Gt Mew Temiindl Tape Hen
Back 7o Linux; /home/tsac/ ffmpeg sul417 # 1=
.-“ ' Version9124 ffmpegddl®.gz old version fepeg
- exl ffmpegdd20.q97 other readme
;{; Versiongoa3 exl.c ffmpegdd3d. tar, gz other readme-
. VersionBe2? T impog fmpegB507.tar.gz
eschin Varsion®822.tar ffmpegB4l?.tar.gz ffepeglSll.tar.gz
linux: fhome/tsao/f fmpag_ suB4l7 # od ..
,Q Llinux:/home/tsao # 1s
. JEMBCS JAuttre xcoralre Documents SrC
test_mp2 - Jeure .profile . MEmACS bin tom
., .bash_history .fonts Jsubversion  Lxim, template atc usr
ﬂ .bashrc Jkermrc uriview .xinitre. tesplate [Tepeg suB417
file.mp3 .dvipsare morilla .viminfo .xtalkre ffmpeg test
Linux:/home/tsao & cd ..
@ linux: fhome & Ls
; cschiu init tastl,mpd test mp2
fepithloman | . file.ast james testl.mpg tsmo
- L Trash-roat file.=p3 susantzan testOnlemandRTSPServer.exe  yingjen

§ [cindy.mpd filel.mpg tost.asf test mpl
¢ [Vinux:/home # cd susantsao
14/tinux: /home/susantsao @ 1s

Step 2 : 7t ffmpeg [ 3 #h
./configure
. /make

== Thu Jim 28, 21:42 [+

[+] % hpp tiar Places Deshiop = .81 8 A3 00

ux: fhome/susantsan & LS
T fapeg
linux: fhome/susantsan @ cd fTapeg
S Linux: fhome/susantsas/f Tapeg # 1s

' MAINTAINERS confligure Libsaveodes tests
Makefile cws2fwe, o Litsaw format unwrap-gife
READHE divc Libavut il varsian.sh
build avopt ffinstall.nsi Libpostproc whook
cloan-giff fimpeg.c Libswscale
cadutila.c  ffplay.c output example.c
cmdutils.h flfaerver.c pktdumper.c
common mak  ffserver.h qt-faststart.c

1inux: fhome/susantsao/ffapeg # 1s

s MAINTAINERS confligure Libavcodes tosts
Makefile cwWs2Tws . € Libaviormat unwrap-dife

AEADME dae Libavut il Werslon.sh
build avopt frfinstall.nsl Llibpostproc

clean-diff fimpeg.c libswscale

cadutils.c  fiplay.c putput exasple.c

codutils.h fise

common ., nak fisarfer.h q-‘l‘uts
Linux: fhomo/susantsao/ T fapeg Jfeonfigure
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Step 4 : % ffmpeg P 47 4% ~ .

5
g
b
=

2]
o
=
3

[+ & Appications Places Deskiop = B @ 43 0

| Elle Edit Wiew Terminal Tabs Heip |
strip TTplay
gece -fomit-frame-pointer -g -Wdeclaration-after-statement -Wall -Wno-switch -Wdisabled-optimizati
on -Wpointer-arith -Wredundant-decls -Wno-pointer-sign -03 -I"/home/susantsao/ffepeg” -I"/home/su
santsao/ffmpeg® -I"/home/susantsaoc/ffepeg”/libavutil -I"/home/susantsac/ffmpeg”/Llibavcodec -I®/ho
me/susantsao/ffmpeg” /libavformat -I"/home/susantsac/ffmpeg”™/Llibswscale -D FILE OFFSET BITS=64 -D_
LARGEFILE SOURCE -D_ISDC9X SOURCE -DHAVE AY CONFIG H - -o ffserver.o Tfserver.c
In file included from /home/susantsao/ffmpeg/libavformat/avformat. h:32,

from Tiserver.c:22;
ShomeSsusantsao/ ffmpeg/ libavcodoc/aveodec . h: 2252 warning: ‘ImgReSamplefontext’ is deprecated
Shomefsusantsao/ffmpeg/libavcodec/avcodec.h: 2258: warning: ‘ImgReSampleContext’ is deprecated
In file included from ffserver.c:22:
/home/susantsao/ ffmpeg/libavformat/avformat . h: 287: warning: °AVWFrac’ is deprecated
gee -L°/home/ssusantsan/Tfmpeg™/libavformat -L° /home/susantsao/TTmpeq” /libaveodec -L"/hose/susants
ao/ ffmpeg® /libavutil -rdynamic -export-dynamic -WL,--warn-common -Wl,--as-needed -WLl,-rpath-link,
=/homessusantsao/ ffmpeg” flibavcodec -Wl, -rpath-link.*/home/susantsaoc/ffmpeg”/libavformat -Wl.-rpa
th-1link,"/home/susantsao/ffmpeg"/libavutil -g -W1l,-E -o ffserver ffserver.o -lavformat -lavcodec
-lavutil -1m -1z -1d1l
linux:/home/susantsao/ffmpeg # 1s

README doc ffserver.h libswscale
.. build avop rrimstateTs ffserver.o libswscale-uninstalled. pc
.depend clean-diff ffmpeg libavcodec libswscale.pc
.libs cmdutils.c ffmpeg.c libavcodec-uninstalled.pc output_example.c
.svn cmdutils.h ffmpeg.o libavcodec. pc pktdumper.c
COPYING cmdutils.o ffmpeg_g libavformat qt-faststart.c
CREDITS common . mak ffplay libavformat-uninstalled.pc tests
Changelog config.err ffplay.c libavformat.pc unwrap-diff
Doxyfile config.h ffplay.o libavutil version.h
INSTALL config.mak ffplay g libavutil-uninstalled.pc version.sh
MAINTAINERS configure ffserver libavutil.pc vhook
Makefile cws2fws.c ffserver.c libpostproc
linux:/home/susantsao/f -m-peg—#-l— @

Started - % 7+ ¢ #-ffserve

ALSA 1ib conf.c:3493:( snd config evaluate)l function snd func concat returned or
ror: Ho such device
ALsn 1ib confmisc.c:955:({snd func refer] error evaluating name
BALSA 1ib conf.c:3493:( snd config evaluate) function snd func refer returned err
Sor: No such device
ALSA 1ib conf.c:3862:(snd config expand] Evaluate error: No such device
ALSA Lib pem.c:2099:(snd_ pom open noupdate) Unknown PCM default
0L Openfudic:
'Seeh to B6% ([ 9:83:12) of total duratiom | 8:83:43)
Seek to 94% ( 0:83:38) of total duration | @:83:43)
Seck to BO% ( 0:02:58) of total duration { 8:03:43)
linux: /home/susantsac/ffmpeg # . /ffserver -f doc/ffserver.conf
trseruer started.

Linux: /home/susantsaon/ffmpeg # ps
PID TTY TIME CHD
21!'!12 pts/1 09:03:86 bash
125093 pts/l 08:80:00 ps
Jlinux; /home/susantsao/ffmpeg # | /ffsorver -f doc/ffserver.conf &

(1] 25105
| llllIJi:fﬂﬂl&f!.u!&ﬂl!.ﬂﬂffﬂlm #|ffeerver started.
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Step5: i * IE - 4 » http://destination ip:port/stat.html - id 4% 7| ffserver » ¥+ 4
Ffserver 3 % e 7 8] » 4o Bl 47T
+| ¢ Appications Places Desktop * . B® 43 00

o

g - CoCIVET LS = SEal
JiBle Ect View Go Boolmarks Jools Widow Hep

B:ck' = Helanad i 4 http:i140.113,13.245:8000/stat himi

IS
{ “AHome dBookmarks £SUSE LINUX #monlla.org #mozllaline #£mozdev.org
T T TT T CFIrTEY

Available Streams

Fih  Srved Farmal 1l rale Vidm Audin ot
Ceam byt khitws khits  Codee  khilss Codec
N il mpy 6 meg W & epegivideo 12 mpd  eed] fm

¥ testast 0 0 afumm M % mepep ] feed ] fim

q flewt 0 Galsren A B mepop 82 e ¥ Mgl asf

| silirgg L] L] g I3 1% mpegluden 224 mpd  homefiesilmpg
| i i 1 @

Stremm [ype Khitss oodec Paramdas
(™1 £ 1 chamnadixg, 41000

| vidm B erpeglviden IR I35, guiil], frea]
Ivideo 2% mompept TR0, 0], fpeald

| Connection Status

Narha of cosnacions: | 1 100
Bumduqdih @ e AR/ [ONNR

" P i Frodo Sale Targsd hiltiba Actual Bevse Byie trusSeral
| | stahomd 190,105 0824 HTTPRD, | TP W ATT_RECLEST ] L1} i

W hmormed o The he 22 20-91 4 2007

[:x : ffserver e HTTP #93f 3% port % 8090 ]
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Step 6 : & k¢ * VLC media player & 3 5| ffserver
4 i& ~ doc/ffserver.conf 4 ¥ - #-18 & F ko Z BT R AT 40T o

fE i
S ations Places D = .mmA [2.2] ] < Thudun 28 3132 [
Ede Edt MWew Go [Qookmarks Help Eile [Edit Weew Search Tool Documents Hel
W o hicd X | =] % L ® 5
Back g Raload [T L= St Prirdt £ (=Y 3
*  ihemeg dies| = BRI R | View as lcone - faerves.conf = )
sy - How Rl o !
L . T
J J J BCepyr Lght ~Bupar Hegalop”
TR Ll txt o teni Title "Test strmam from diak®

Fromment "Teat commsnt™

J’ J J o R sam

fmpeg- fimgeeg povenr  Mghay doc Lo
doc tewi P perforrm

)
M

- # You can spoass this atream with ths BETSP URL:
"
M

ATSP sxsmples

_howto tul riapl ¢ loaalhost s S48 S tast |- rtap . mpg
! = & non-standard ETSP redirsetsr is alse croated. Ivs
URL dm:
Neerver.eont — eokE e " http: i flooelhoat s 00007 Ennt ] -rinp. rtap

sfitream teatl,mpgs
Farmst ot

File o T/ Lt d . wgr™
o AL -

WA s TEAT IS

ePoEmal FLp

#File “rustslocal/hiepdshtdoesf testl . mpg™
LR

# BOP/multicast sxamgles

Lin 3T7, Col 34 . INS

Step2 : ¢ * VLC #%< % »

rtsp:// destination ip.

5_ ¥YLC media player

=E BHRE FES SRl |mEAM HEW
| T T < | EE

x1.00

BF AEY BR (H)

(T

k- ERE | | DirectShow |
C UDR/RTP e [1234 [ I3a#ERIPvE
CUDP/RTP Multicast we [ ] & [i23
O HTTR/HTTRS/FTR/MMS ik | |
©RTSP fE |rtsp://140.113.13.245:5454/ test 1. |
| A TS EITETIC

TEFEET

[IstrearmfSave FE. v

Customize: |rtsp:,"f 140.113,13.245:5454/test 1.mpg - |

[ Ok ][ Cancel J
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Méx = deie & Windows T 3 ¥ e 2 H17 livebbs

Stepl: L F[p % F http://www.live555.com/™ ¢ live555 &3 Source code

Step 2 : % live555 p 4% 4;: - B win32config #% % » #-io4h % B Exis » £ Tools32
LT 0 it i B w VCH+endt Frenit s o

gﬁa

Step3 : =B VC++ > % File ->Open Workspace ->#5 ¥| 75 *x liveb55 iz % » &
live p & ¢ 5 $I % % B P & > 4 BasicUsageEnvironment , testProgs:--
4o Bl o

1ol x|

”Fﬂe Edit Fiew Inwrt Project Buid Tooks Window Help

& =

v ol
= | = | & Bn R | AR AT A |f_v|—.%" |E‘ﬂtICreateSewer

Ll

r;%ﬁ?%m |@1m ~| = ® ok E-
=) Bazic UsageEnvironment () Wind owsAudioInpuiDevice

¢ :ﬂ].iveMedia
)ymediaferver

N testProgs

N TsmgeEne fromment

T[] Build {Dee N Fl RS :ﬁgﬁ&'(’_} IWorkspaces(dsw mdp) ;l

Step4 : BfhRapehe * > EE R & 5 Makefiles(.mak)#

. il x|
Eﬂe Edit ¥iew Insert Project Buid Tools Window Help
= ' %ﬂh“] E
B EE | e s M [E B G CreateServer SR

= =
il TR
P . RO
| 4552EER D) [Maketiles Cmak) =] By |
Open a project from source code control  Source Control...
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Step5: &7 K H 4> build 4% -

=0fx]
JJ File Edit ¥iew Insert Project Build Tools Wmdow Help
|[mediaServe ¥][Win32 Debug Bl [ [[Grobars) F[i#1 global me

|8 2@ b me - & [DES | R[Creacsever )
2z

-5 mediaServer] classes

[

"3 ClassView | =] FileView |

Lebx

———————————————————— Configuration: mediaServeri - Win32 Debug——---——-——--——---—-———- -
Microsoft (R) Program Maintenance Utility Uersion 4.00.8168_0
Copyright (C) HMicrosoft Corp 1988-1998. All rights reserved.

mediaServeri.exe - @ error(s), @ warning(s)

[<T*1 Build {Tebug 3, FrdnFils1 § FndinFiles? ), Feeils 5, SOLDebugging [ 4] LH
Ready | Ln6.Col1  |AEC|COL[0vAREAD

Step6 : £ Step3~Step5 E | #liveS55 P £+ #r5 k3% build = -

Step 7 @ #T ki * cywin #-liveb55 RIRE B 0 A i 3] & liveb55 ¢ AR ¥

Hhe R 8 b B 2 S

liveS55Mediaferver _exe
livebh5MediaServer.ohj
mediaServer _mak
mediaServerd . .dsp
mediaServerd.dsw
mediaServerd.nch
mediaServerd .opt
mediaServerd . .plg
test.mp3
test.mpyg
DynamicRTSPEerver.cpp test.ts
BDynamicRTSPEerver.hh test.waw
DynamicRTSPServer.ohj version.hh

version B.17 {(LIUESS5S5 Streaming Media library version 2887.685.23>.
Brlay streams from this serwver using the URL
rtsp: 7148.113 .13 . 87-<filename>
where <filename?> iz a file present in the current directory.
Each file’s type is inferred from its name suffix:
“odaacT = an AAC Audio <ADTS format> file
: > an AMR Audio file
=» a MPEG—4 Uideo Elementary Stream file
> a MPEG—1 o» 2 Audio file

a MPEG—1 or» 2 Program Stream {audio+video? file
=» a MPEG Transport Stream file
{a ".ts=x"" index file — if present — provides server ‘trick play”
Yowav' => a WAU Audio file
See htip:swuww.liveSs5. comsmediaServer. for additional documentation.
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Step 8 : i¢ * VLC media player & 5| live555 &' PR % » o+ gLF test.mpg g & o
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‘Héke  Trace A23% PF 9T * enF| efe ;N 15 i AR

1. #+ ¥ fNextSendTime #42:% £ & MultiFramedRTPSink.cpp 4

A. void MultiFramedRTPSink

:-afterGettingFramel(unsigned frameSize, unsigned numTruncatedBytes,
struct timeval presentationTime,
unsigned durationInMicroseconds) {
if (flsFirstPacket) {
// Record the fact that we're starting to play now:

gettimeofday(&fNextSendTime, NULL);

B. afterGettingFramel()p
//Update the time at which the next packet should be sent, based
// on the duration of the frame that we just packed into it.
/l However, if this frame has overflow data remaining, then don't
/[ count its duration yet.
if (overflowBytes == 0) {
fNextSendTime.tv_usec += durationinMicroseconds;

fNextSendTime.tv_sec += fNextSendTime.tv_usec/1000000;
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fNextSendTime.tv_usec %= 1000000;

2. 3+ PTS #1428 7 &+ -MPEGVideoStreamFramer.cpp #2

void MPEGVideoStreamFramer

::computePresentationTime(unsigned numAdditionalPictures)

/I Computes "fPresentationTime" from the most recent GOP's

/l time_code, along with the "numAdditionalPictures™ parameter:

TimeCode& tc = fCurGOPTimeCode:

double pictureTime = fFrameRate ==0.070.0

- (tc.pictures + fPicturesAdjustment + numAdditionalPictures)/fFrameRate

- fPictureTimeBase;

unsigned pictureSeconds = (unsigned)pictureTime;

double pictureFractionOfSecond = pictureTime - (double)pictureSeconds;
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I/l fTcSecsBase = (((tc.days*24)+tc.hours)*60+tc.minutes)*60+tc.seconds;

unsigned tcSecs

= (((tc.days*24)+tc.hours)*60+tc.minutes)*60+tc.seconds - fTcSecsBase;

fPresentationTime = fPresentationTimeBase;

fPresentationTime.tv_sec += tcSecs + pictureSeconds;

fPresentationTime.tv_usec += (long)(pictureFractionOfSecond*1000000.0);

printf("**EnterComputePresentationTime****\n");

printf("fpresentationTime.tv_usec=%d\n",fPresentationTime.tv_usec);

printf("**End**\n");

if (fPresentationTime.tv_usec>=1000000){

fPresentationTime.tv_usec -= 1000000;

++fPresentationTime.tv_sec;

3. fiE > RTP %8 ez ;N 58 & RTPSink.cpp #2

A. RTPSink::RTPSink(UsageEnvironment& env,

Groupsock™* rtpGS, unsigned char rtpPayloadType,

unsigned rtpTimestampFrequency,

70



char const* rtpPayloadFormatName,

unsigned numChannels)

: MediaSink(env), fRTPInterface(this, rtpGS),

fRTPPayloadType(rtpPayloadType),

fPacketCount(0), fOctetCount(0), fTotalOctetCount(0),

fTimestampFrequency(rtpTimestampFrequency),

fNumChannels(numChannels) {

fRTPPayloadFormatName

= strDup(rtpPayloadFormatName == NULL: ? "???" : rtpPayloadFormatName);

gettimeofday(&fCreationTime, NULL);

fTotalOctetCountStartTime = fCreationTime;

fSegNo = (unsigned short)our_random();

fSSRC = (unsigned)our_random();

fTimestampBase = (unsigned)our_random();

fCurrentTimestamp = fTimestampBase;

fTransmissionStatsDB = new RTPTransmissionStatsDB(*this);
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B. 3+ & Timestamp

convertTORTPTimestamp() & #cA42._ :

u_int32_t RTPSink::convertToORTPTimestamp(struct timeval tv, Boolean isFirstTime)

{
if (isFirstTime) {
/I Make the first timestamp the same as the current "fTimestampBase", so
that
I/ timestamps begin with the value we promised when this "RTPSink™ was
created:

u_int32_t rtpTimestamplncrement =timeval ToTimestamp(tv);

fTimestampBase -= rtpTimestamplncrement;

return convertTORTPTimestamp(tv);

timevalToTimestamp() & 3 :
u_int32_t RTPSink::timevalToTimestamp(struct timeval tv) const {
[Ipts*90k+— i g ik » B

u_int32_t timestamp = (fTimestampFrequency*tv.tv_sec);
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timestamp += (unsigned)((2.0*fTimestampFrequency*tv.tv_usec + 1000000.0)/2000000);

/ note: rounding

return timestamp;
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