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E-Learning hién nay dang la van dé dang quan tam cta Céng nghé thong tin. E-learning gitp cho hoc vién (o]
Xxa van co thé tiép can dwoc voi tai liéu mdéi nhat va gwo’c hwéng dan béi gido vién tét nhat (theo loi cua Bill
Gates). E-learning giup hoc vién giam dwoc dang ké chi phi so voi cac khéa hoc tép trung, va hoc vién co
thé hoc tap bat ctr khi nao c6 thoi gian roi.

Cung véi sw phét trién cia CNTT thi E-learning cing co nhiéu thay déi. Céc céng nghé Video Conference
giup gidng vién va hoc vién c6 thé giao tiep trurc tiép voi nhau va gitka cac hoc vién voi nhau chir khong chi
la hinh thire download tai liéu vé nghién ctru sau doé upload két qua va thi tir xa.

Mét trong nhitng céch tiép can Video Confence la si¥ dung Flash. Hon thé nita Flash con hé tro Shared
Desktop, WhiteBoard, chat, Record Video ,.. gitip cho twrong tac gitra giéng vién voi hoc vién va gitra hoc
vi~én v&i nhau duworc tién loi hcrn.’Mét diém manh khéac cta Flash la c6 thé nhung vao trinh duyét Web nén rat
dé dang tich hop vao cac hé thong E-learing dwa trén CMS.

Né6i dung bai bdo cdo gébm 5 phéan: 1.Giéi thiéu vé Flash va Media Server. 2.Giao thirc truyén théng gitra
Flash Client va Media Server. 3.Xay dwng module Video Conference, Shared Desktop va lwu bai giang.
4.Mét s6 hinh anh thir nghiém. 5.Két luén va huéng phat trién.

Tuwr khéa: Flash, Media Server, Video Conference, Shared Desktop, ...

I. GIOI THIEU VE FLASH VA MEDIA SERVER

Flash trudc day 13 san pham ctia cong ty Macromedia, hién nay Flash thudc sé hiru cua cong
ty Adobe. Nhic dén Flash thuong ngudi ta nghi dén nhitng doan phim hoat hinh ch it ai nghi n6 c6
thé thuc hién Video Conference. Nhung hi¢n nay Flash da lam duogc diéu do. Pé thuc hién Video
Conference bang Flash thi can sir dung mot Media Server ( Macromedia Server hay Red5 — mot san
pham mi ngudén mo). Flash client giao tiép voi Media Server thong qua giao thirc RTMP (Real
Time Messaging Protocol) st dung phuong phap dong goi thong di¢p AMF (ActionScript Message
Format). Khong nhiing c6 thé thuc hién Video Conference, Flash con hd tro Shared Object, Record
Video, va con nhiéu tinh niang khac nita... Cdc tinh nang ma Flash hé tro manh déu c6 thé img
dung vao trong E-learning.

Flash st dung chuan nén video H.264 nén c6 h¢ sd nén cao ngoai ra Flash con cung cap kha
nang tuy bién chat luong video rat 16n nén c6 thé hoat dong trén nhiéu kénh truyén tu toc do thap
dén toc dod cao.

II. GIAO THUC TRUYEN TAI THOI GIAN THU'C RTMP (REAL TIME MESSAGING

PROTOCOL) VA PHUONG PHAP PONG GOI THONG PIEP AMF (ACTIONSCRIPT
MESSAGE FORMAT)

1. Giao thirc truyén tai thoi gian thue RTMP
1.1. Co bin vé RTMP

RTMP la mét giao thire don gian va hiéu qua, duoc tdi wu cho viéc st dung bang thong. N6 co
thé ho trg t61 da 64 ludng dir li€u trén cung mot ket ndi. Trong header ciia mot AMF ¢6 chira chi s6
cua luong dir liéu ma n6 thude ve. Mot message RTMP c6 thé chira nhiéu hon mot d6i tuong AMF.
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RTMP ¢ ché @6 tiéu ‘chuén chay trén TCP v6i cong mic dinh la 1935. Ngoai ra RTMP ¢6 thé
chay trong ché d¢ duong ham trén mot két ndi HTTP sur dung cong 80.

Hinh 1. RTMP & ché do tiéu chuadn

Hinh 2. RTMP & ché d dwong ham

1.2. Qud trinh bit tay

Hoat dong co ban ciia RTMP nhu sau : Tét ca qua trinh truyén théng duoc khéi dong boi
client. Client khoi tao mot két ndi RTMP bang cach giri mot byte c¢6 gia trj 0x03 — byte nay duoc
theo sau boi mot khdi dir liéu 1536 byte. Pinh dang ctia khdi dit liéu ndy cho dén nay van chua biét
nhung n6 dudng nhu khong thuc s duoc sir dung boi giao thirc ngoai trir thao tac bét tay.

Server khi nhén dugc goi dir lidu s& luu lai khéi dit liéu 1536 byte nay, va ciing goi 1 byte gia
tri 0x03 theo sau bdi hai khoi 1536 byte. Khoi thir hai chinh 1a nd1 dung da duogc guri 1€n béi client
trude do.

Client nhan hai khoi di ligu 1536 byte tir server, so sanh v6i khoi di li¢u ban dau no giri lén
server, néu phu hgp thi két ndi duoc thiét 1ap, nd cling guri tra khoi dir li¢u nay vé lai cho server.

0xD2 + 1536 byte

P —— >
Khoi ddng k&t nbi
0x02 + 1536 byte + 1536 byte
.i
1536 byte
3.
Client Server

Hinh 3. Qud trinh bdt tay gitta Client va Server trong giao thirc RTMP
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Sau thao tac bt tay Client tiép tuc giri ba ddi twuong AMF 1én server dé khoi dong truyén dix
liéu. Péi twong dau tién 1a d6i twong connect nhim thong bao client dd sin sang cho qua trinh
truyén thong. Ddi tugng AMF thir hai chinh 1a d6i tuong NetConnection tir client, 10p Action Script
nay dugc su dung tao két ndi t6i media server. Pi tuong AMF thu ba la ddi tuong NetStream tur
client ding dé xéac dinh file can stream tir server.

1.3. Tiéu dé RTMP

RTMP c6 bdn loai tiéu dé do6 1a tiéu dé 12, 8, 4 hoic 1 byte. Byte dau tién cua tiéu d& rat quan
trong, 2 bit dau tién cua no6 xac dinh kich thudc cua tiéu de.

e 0x00: tiéu dé 12 byte
e 0x01: tiéu dé 8 byte
e 0x02: tiéu dé 4 byte
e 0x03: tidu dé 1 byte

Sau bit con lai biéu dién chi sé cta d6i tugng AMF. Mot khi dbi twong AMF di duoc nhan
day du bai client thi chi s6 nay co6 thé dugc tai su dung.

6 hit 1 bytes
}e' = 3 bytes 9\6 3 bytes _;,F? 9‘% 4 bytes 9{

Source ID

Header Type { 2 bits )

Hinh 4. Tiéu dé RTMP 12 byte

Pbi VoI tiéu deé 12 byte thi 3 byte tiép theo 1a truong timestamp (little-endian), 3 byte tjép theo
nira la chiéu dai cua doi tuong AMF (big-endian), byte k& ti€p quy dinh ndi dung cta doi tuong
AMF (xem hinh ?), 4 byte cudi cung xac dinh source id.

Dbi voi tiéu dé 8 byte thi bo di trudng source id trong tiéu dé 12 byte.
Déi vai tiéu dé 4 byte thi bo di trudng length, content type trong tiéu dé 8 byte.

D6i véi tiéu dé 1 byte thi bo di truong timestamp trong tiéu dé 4 byte nghia 1a nd chi gom
byte dau tién chura kiéu tiéu dé va chi s6 doi twong AMF.
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O=01 Chunk Size
0x=0z2 Lnknown
003 Bytes Read
004 Ping
0x05 Server BW
O=06 Client BW
Q=07 Lnknown
O=08 Audio Data
009 Yideo Data
Ox08 -
OwE Lnknown
O=0F Flax Stream
Flax Shared

b 10 Object
Ox=11 Flex Message
012 HNotify
013 Shared Cbhject
D=1 Invoke

Hinh 5. Mt 56 gid tri trong trieong Content Type

1.4. Truyén tii nhiéu doi twong AMF trén ciing mét két noi

M&i ddi twong AMF duoc chia thanh cac khéi dir liéu c6 kich thudc 128 byte (ngoai trir
audio c6 kich thudc 64 byte). Khéi dau tién thudng duoc gin tiéu dé 12 byte, cac khéi tiép theo
thuong duoc gin tiéu dé 1 byte, trong bat ki loai tiéu dé nao ciing c¢6 chua chi sb cua dbi tuong
AMF tuong ung.
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Hinh 6. Cdc khoi dit liéu ciia mét doi twong AMF ¢6 chi s6 la 0x03
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Dé c6 thé truyén nhiéu ddi twong AMF trén mot két ndi don nguoi ta khong truyén cac khoi

dir li€u cua mot doi twugng AMF lién tiép nhau ma truyén xen k& cac khoi dir li¢u ctia nhieu doi
tugng AMF.
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Hinh 7. Truyén cdc khéi dit liéu xen ké nhau.

2. Phuong phap déng géi thong diép AMF (ActionScript Message Format)

AMFO 1a phién ban dau tién cia AMF giip ghép nbi cac ddi tugng dir liéu, chtra thong tin vé
kiéu ciia cua dir liéu. AMFO ciing hd trg truyen cac kiéu dir liéu phue tap bang cach ding tham
ch}eu d~e tranh du thira dir liéu. Phién ban tiép theo 1a AMF3 duoc t6i wu héa trong phuong phap
biéu dién dir liéu.

2.1. AMFO0

Trong AMFO, céc kiéu dit liéu dugc danh dau bing mét 1 byte. Theo sau d6 1a dit liéu theo
dang nhitng gi da dugc mo ta ¢ byte danh dau phia trudec.

Céc kiéu dir liéu cia AMFO duoc liét ké ngay sau day:
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Bang 1: Kiéu dir liéu trong AMFO

Kiéu s6 0x00

Kiéu logic 0x01
Kiéu chudi 0x02
Kiéu dbi twong 0x03
Kiéu null 0x05
Kiéu tham chiéu 0x07
Kiéu mang ECMA 0x08
Danh dau két thuc dbi twong | 0x09
Kiéu mang day 0x0A
Kiéu ngay thang 0x0B
Kiéu chudi dai 0x0C
Kiéu XML 0xOF
Kiéu 16p 0x10

Kiéu s6 duoc dﬁpg dé ma hoa mot s6 ActionScript. Dit li¢u theo sau mdt marker ludn ludn la
8 byte s0 dau cham dong double IEEE-754

Kiéu s =danh dau DOUBLE
Kiéuﬂlogic dugc ding dé ma hod kiéu nguyén thuy logic ciia ActionScript. Mot byte danh dau
1a ki€u logic, theo sau do la mot byte chi gia tri cua dir liéu logic. Gia tri nay bang 0 la false,
bang 1 1a true.
Kiéu logic = danh_diu U8 (s6 nguyén khong dau 8 bit)
Kicu chudi dugc dung dé ma hod bat ki mot chudi nao c6 do dai nhé hon 65525 ki ty. Néu
chuoi nao dai hon dd dai nay thi s€ chuoi kiéu chudi dai.
Kiéu chudi = danh_dau UTF-8
Kiéu dbi tuong dugc dung dé ma hoa kiéu object ctia ActionScript. Kiéu nay twong dbi phirc
tap duoc ghép noi nhu sau:
Kiéu dbi twong = dénh déu (UTF-8 gia_tri)(UTF-8 gid Tri)...(UTF-8 gia Tri) UTF-
8 rong danh dau két thuc
Kiéu null chi duoc biéu dién bang byte danh diu kiéu, va khong c6 thong tin dinh kém theo sau.
Kiéu null = danh_déu
Kiéq tham chiéu dugc dung dé chi lai dbi tuong da ma hoa phia truéc ma khong cép phai
truyén lai, tranh du thira de liéu. Ki€u dir liéu tham chi€u str dung so0 nguyén 16 bit d¢ dung
nhu mét chi muc va bat dau bang 0.

Kiéu tham chiéu = d4nh ddu U16
Kiéu mang ECMA dugc xem nhu 13 mot kiéu phirc tap cia AMFO. Kiéu nay c6 thé duoc sir

dung kém véi kiéu tham chiéu cho dit liéu ctia nd. Sau byte danh dau 1a mot byte chi kich
thudc cia mang, va tiép theo sau dé l1a dir liéu cia mang.

Kiéu mang ECMA = danh dau U32 U32*(UTE-8 gia_tri) UTF-8 rdng danh déu két thic
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Kiéu mang day chira dit lidu can truyén di.
Kiéu mang day = danh dau U32 U32%*gia_tri

Kiéu chudi dai duoc str dung trong AMFO dé ma hoa mét chudi chiém chiéu dai nhiéu 65535.
Kiéu chudi dai=danh diu UTF-8 dai

Kiéu ngay thang duoc dung d¢é ma hoa sb lugng ms di qua dé tir ngay 1 thang 1 nam 1970 giod
UTC

Mui_gié = S16 (s6 nguyén c6 diu 16 bit)
Kiéu ngay thang = danh ddu DOUBLE Mui_gid

Kiéu XML cing duoc h6 trg trong AMFO khi dung dé ghép nbi dir lidu trong chudi XML.
AMEFO coi kieu XML giong nhu nhitng kiéu chuoi dai khac.

Kiéu XML = danh ddu UTF-8_dai

Kiéu 16p 1a kiéu dugc dung dé ghép ndi cac dir liéu trong mot 16p lai thanh mot chudi giri di.
Kiéu lop cling c6 theé dugce su dung kem vai kiéu tham chiéu.

Tén 16p = UTF-8

Kicu_16p = déanh_dau Tén 16p (UTF-8 gia_tri) (UTF-8 gia_tri) ... (UTF-8 gia_trj) UTF-
8 rong danh dau két thuc

2.2. AMF3

AMF3 12 mot phién ban méi cia AMF, nham cai tién nhitng han ché cia AMFO0. Cai tién cta

AMF3 1a han ché lai viéc truyén du thira dit liéu va bd sung thém mét s6 kiéu dir lidu méi.

Trong AMF3, mdi kiéu dit liéu ciing dugc bat diu bang mét byte chiéu dai, tiép theo 1a dir liéu

twong ng véi dit liéu duoc mo ta & byte danh diu. Gia tri ciia byte danh diu co ¥ nghia nhu sau:

Bang 2: Kiéu dit liéu ciia AMF3

Kiéu undefined 0x00
Kiéu null 0x01

Kiéu logic false | 0x02

Kiéu logic true 0x03

Kiéu sé nguyén | 0x04
Kiéu s6 double 0x05
Kiéu chudi 0x06
Kiéu vin ban XML | 0x07

Kiéu ngay thang | 0x08

Kiéu mang 0x09

Kiéu dbi tugng | 0X0A
Kiéu XML 0x0B

Kiéu mang byte | 0x0C
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e Kiéu undefined chi dugc biéu dién bang byte danh diu khong c6 dit liéu di kém theo sau.

106

Kiéu_undefined = danh_dau

Kiéu null ciing gidng nhu kiéu undefined chi duoc biéu dién bang byte danh diu va khong c6
dir liéu di kém theo sau.

Kiéu null = danh_diu

Kiéu logic false, lgiéu logic true dugc dung dé thay thé cho kiéu logic & AMFO, cai gia tri
logic dugc bi€u dien kém theo byte danh dau.

Kiéu logic false = danh diu logic false
Kiéu logic true = danh dau_logic true

Kiéu s6 nguyén duoc ding dé mi hoa sd nguyén khong dau 29 bit theo ci phap ABNF
(Augmented Backus-Naur Form)

Kiéu sd nguyén = danh_dau U29

Kleu double dugc dung dé ma hoa mot sd, kleu nay cing dugc dung thay cho kiéu s nguyén
néu sb co gia tri 16n hon 2*°. Kiéu nay bao gdm mét sé dau chdm dong IEEE-754 theo sau
mot byte danh dau.

Kiéu double = ddanh diu DOUBLE

Kiéu chudi duge ding dé biéu dién mot chudi trong AMF3 va ding tuong dwong nhu chudi
dai trong AMFO

Kiéu chudi = danh_déu UTF-8-vr

Kiéu van ban XML duoc ding d¢é ma ho4 kiéu XMLDocument trong ActionScript. Chiéu dai
cua mot van ban XML duogc gidi han trong 256MB

Kiéu van ban XML = danh_déu UTF-8
Kiéu ngay thang co y nghia gidng nhu trong AMFO.
Kiéu ngay thang = danh dau (U29 1|U29 2 DOUBLE)

U29 1 ¢6 bit dau tién 1a 0 chi kjéu ngdy thang tham chiéu, U29 2 c6 bit d4u tién lal tiép
theo sau 1a mot DOUBLE chi s0 lugng ms tir ngay 1 thang 1 nam 1970 téi thoi diém hién
tai tinh theo gio UTC.

Kiéu mang dugc st dung thay cho kiéu ECMA, méang day dic cia AMFO.

Kiéu mang = danh ddu (U29 1]U29 2 (Kiéu ECMA | Kiéu mang_day))
Kiéu ddi twong duogc ding dé chat lwong ddi véi cac kiéu Object cuia ActionScript va kiéu 16p
cua nguoi dung

Kiéu mang = danh dau (kiéu ddi_tuong | kiéu 16p)
Kiéu XML dugc dung dé ma hoa déi tugng XML ctia ActionScript c6 hd trg cti phap E4X.
Noi dung cua kiéu nay dugc xir 1y giong nhu mot UTF-8

Kiéu XML = danh_déu (U29 1|U29 2 UTF-8)
Kiéu mang byte 1a mot kiéu méi duge hd trg trong AMF3 so v61 AMFO. Kéu nay ciing tugng
tu nhu kiéu mang cua AMF3 nhung cac phan tir ciia né 1a cac byte.

Kiéu mang byte = ddnh_dau (U29 1| U29 2 n*(U8))



Tap chi Khoa hoc Gido duc Ky thudt’, sé: 9(3/2008)
Dai hoc Su pham Ky thudt Thanh pho Ho Chi Minh

III. XAY DUNG MODULE VIDEO CONFERENCE, SHARED DESKTOP, VA LUU BAI GIANG

M0 hinh két ndi gitra client véi Media Server nhu sau:

Hinh 8. M6 hinh két néi giita Flash client va Media Server

1. Module Video Conference

1.1. Chirc nang

Gitp cho giang vién va cac hoc vién ¢ thé théy dugc hinh dnh va n6i chuyén truc tiép vo1 nhau.

1.2. Phuwong phap thuc hién

Dau tién phia giri phai tao mot két ndi téi Media Server st dung 16p NetConnection. Sau
d6 tao mot ludng upload bang 16p Netstream, gin d6i tuong Camera va Microphone vao 16p
NetStream va goi ham publish dé gii dir liéu video 1én Media Server.

Media Server nhin duoc dit liéu tir client phia gtri s& tién hanh chuyén tiép dir liéu xudng cho
client phia nhan.

Client phia nhan ciing phai tao mot két ndi téi Media Server st dung 16p NetConnection
tuong tu phia giri. Sau d6 tao mot ludng download bang 16p NetStream, gin ludng download vao
mot dbi tuong hién thi Video va goi ham play cia NetStream dé bat dau phat hinh.

2. Module Shared Desktop

2.1. Chirc ning

Néu chi c¢6 Video Conference thi chua du, boi vi 6 nhiing bai tép thue hanh ma hoc vién can
theo ddi truc tiép thao tac cua giang vién (ching han nhu thao tac xu li anh, hay cAu hinh cac thiét

..). Viéc theo dbi truc tiép thao tac cua giang vién s& giup cho hoc vién tiép thu nhanh hon la
lam tung budc theo tai lidu.

2.2. Phwong phadp thuc hién

Hién tai Flash chua hd trg quay phim man hinh. Nhung co thé thuc hién viéc quay phim man
hinh bang 2 phuong phap. Phuong phéap thtr nhat 1a str dung thém moét Java Applet, Java Applet nay
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O day chung t6i s dung phuong phap thir 2. Ching tdi str dung mot phan mém freeware 1a
SplitCamera dé tao mot camera gia 1p co chic nang quay phim man hinh. Sau d6 st dung lai
module Video Conference ¢ trén dé thyc hién Shared Desktop.

3. Luu lai bai giang

_ Viéc luu lai bai gidng cua giang vién rit quan trong. N6 gitp cho nhimng hoc vién khong cd
dieu kién theo doi tryc tiép bai giang cua gido vién co6 thé xem lai bai gidng cua gido vién khi thich
hop.

Media Server ch:fmg han nhu Red5 ¢ hd trg chitc nang luu lai cac doan video guri 1én tir cac
client. Chuing t6i sir dung chirc ning nay dé luu lai bai gidng cua giang vién. Khi Flash client cua
giang vién giri dir liéu 1én Media Server chiing t6i thém tham s record dé yéu cau Media Server luu
lai doan Video nay.

IV.MOQT SO HINH ANH THU NGHIEM
Flash client dugc viét bang ActionScript 3, Media Server chiing t6i sir dung 1a Red5 Server

M0 hinh thtr nghiém:

gridpartal.ioit-hcm.ac.vn

&

172.25.99.115

172.25.99.18

Hinh 9. M6 hinh thu nghiém

Thir nghiém Video Conference

May 172.25.99.18 ghi hinh giang vién dang giang bai va chuyén phat cho hoc vién trén may
172.25.99.115 xem.
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¥E)Mozilla Firefox =lof |

I @ |http:,l',l'gridportal.ioit—hcm.ac.vn:SDSD,l'conFerence,l'

rtrnp:ffgridpartaliait-herm, acowndiP ath

Hinh 10. Thu nghiém module Video Conference

Thir nghiém Shared Desktop
Man hinh Desktop trén may 172.25.99.115 dugc truyén qua cho may 172.25.99.18

rtmp://gridpertal.icit-hcm.ac.vn/iPath

Hinh 11. Chon thiét bi Camera gid ldp dé quay phim man hinh
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Ung dung Flash trong E-learning

¥ Mozilla Firefox
Eile Edit Wiew

=0l x|
History  Bookmarks Tools Help
o < @_‘J I_E_T @ tp:/faridpor tal.isit-hom. ac. vn: 5080 jconference/]

MR |G|v VYHS5roCap

|| Customize Links | | Free Hotmail | Windows Marketplace | | Windows Madia | | Windows [ | Yahoo! Answers

L1 My Yahoo!
"] Gmail - FW: Bai Bao Tham du Hoi thao ...

»
(5 http://gridport...080/conference/ 3 -
rtmp://gridportal.ioit-hem.acovn/iPath Connect
|
Select your camera Select a stream
| SplitCam Capture ¥ Refresh List
L )
Select your microphone
| Realtek HD Audio Input v |
Stream Name : 12245
|"_(| Use Camera l\l_lll Use Microphone Send lu_ﬂ Receive Video lu_/l Receive Audic Receive

Done

File Edit W¥iew Favorites Tools  Help

i
OBack - ﬂ ﬂ p | ) search

- o &I- i
fddress @ http:ffgridportal ioit-hem, ac, vn: 5080/ conference) | 4 Go
rtrmp i gridportal ioit-herm, acovnd iP ath Connect
ea—
Select vour camera Select a stream @ 12345
| Camtasia Studio Yideo Capture Driver v 12345

Refresh List
Select your ricrophane

| SoundMAX Digital Audic

J
Strearn Marne @ 12345
W Use Carnara ¥ Use Microphone Send | Receive Wideo |V

V| Receive Audic Receive

é‘j Done

® Internet

Hinh 13. Man hinh Desktop trén may 172.25.99.118 dwoc nhin tir may 172.25.99.18



Tap chi Khoa hoc Gido duc Ky thu,a”t’, sé: 9(3/2008)
Dai hoc Su pham Ky thudt Thanh pho Ho Chi Minh

V.KET LUAN VA HUONG PHAT TRIEN

Ching t61 da thyc hién mot sb tinh nang ho tro E-learning nhu Video Conference, Share
Desktop, luu bai giang va da c6 mot sd két qua nhu trinh bay & phan trén. Tuy nhién d6 con la
nhitng module ¢ giai doan thir nghiém. Dé c6 thé sir dung dugc trong E-learning thi can gén két cac
module d6 lai vdi nhau, dong thoi chinh stra lai giao dién 1am cho ngudi sur dung cam thay tién loi
hon. Ngoai ra can hd trg thém mét s6 tinh nang khac nhu WhiteBoard, Chat, .

Chuong trinh ctia chung toi sir dung Flash v6i chuan nén video H.264 c¢6 hé sb nén cao, dong
thoi ho trg ham diéu chinh chat lugng video trong mdt khoang kha rong nén cé thé sir dung trén
nhiéu duong truyén c6 toc do khac nhau.

TAI LIEU THAM KHaO
[1]. Gnash, http://wiki.gnashdev.org/RTMP.
[2]. RedS5, http://osflash.org/red5.
[3]. http://livedoc.adobe.com.
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