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QoS(quality-of-service) ,
, QoS (3-8
QCGPIPE(QoS controlled group PIPE), ,
1 QCGPIPE
1(QCGPIPE). (qcgpid,m,P,C,Q0S,1,1,GP) QCGPIPE GP
Vivj(3(gos;€ Q0S)—>3(p;e P)AI(c;e C)AI(I;el) A3( 7€ ).
qcgpid QCGPIPE m P={pilp;i m  QoOS 020}, C={cle; m
QoS , 720},008={ gos,| pi G m , qos Di
¢ qos;; ,|P|2120,|CIZJ 20} ‘1’] <tlj“tl]e> ,Ogtlj3<tl]e,tw
Wije WLijs s ={ m pi ¢ m y TG
pi G |PI2i20,|CI2/ 20}, 7(pircjrqos il yjm,t) , ¢ HtySt<ty)  qosy;
Di m;GP . 0
1.7 QOS QCGPIPE QoS @
1. QCGPIPE QoS QoS
* : 2000-08-17; : 2001-03-01
: (60003006); (2001AA121064);
; (G
(1968 ), ,|IPIDWDM; (972 ),

(1955 ),
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m, QoS m, QoS m,
ViVj((3(p;e P)A3(c;e C)AI(gos;€ QOS)AI (7€ AL yel) A(1<t<tye))—>
((pi2qosp=MAXQOS{ qos;|(gos; € QOS)A(t;;<t.<tyje)} ) A(coqosc=qos;))).

MAXQOS QoS ,JOSD,JOSC, L. . [2,3].
2. QCGPIPE QoS £
2(QCGPIPE ). QCGPIPE (min{ #;;li<|PIA<ICT} ,max{ t;; [i<|P|Aj<|CI})
L , ,QCGPIPE .
3(QCGPIPE ). QCGPIPE CQGP(P,C,m,Q0S,I,GP) GP , m QoS
pieP QoS ceC Iyel 73(DirC;q 08, Ly ) qos;€ Q0S
m )

(chpid,m,P,C,QOS,ﬂ',I,GP)

COGP(P,C,m,Q0S,1,GP) = {
&

3. QCGPIPE CQGP , CQGP
4, CQGP QoS QCSGPIPE(QOoS controlled static group PIPE) CQSGP
QoS QCDGPIPE(QoS controlled dynamic group PIPE) CQDGP.
4(QCSGPIPE). CQSGP QCGPIPE QoS QCSGPIPE.
5. CQSGP  CQGP ] (1) QCGPIPE{gcgpid,m,P,C,Q0S,x,1,GP);(2) P,C,
Q08,1 ;(3) Vivj(3(gos;€ QOS)—>(3(mye m)nI(l;€D)));(4) Vivj(I(m;e 1)—(3(qos;€ QOS)AI({;;€1))),(5) VI

V(D> @€ DAIgosycQOS)i(6)  Vivj(3(gos;e008)->@(pieP)A3 (e ON)i(T)  gegpid,m,P,C.00S8,x],
GP .
6(QCDGPI PE). CQDGP QCGPIPE QoS QCDGPIPE.

7. CODGP CQGP (1) QCGPIPE(gcgpid,m,P,C,008,z1,GP):(2) P,C,
Q0S, 1 ;(3) Vx((xe{QOS, 7,1} Axx=D)—>(Vy((ye{ QOS, 7,1} ny#x)—y=D))):(4) Vx((xe{QOS, 7,1} nx+#

@) (Ve QOS, 11 Avx) 5= 2));(5) Vivj(3(qosy < Q0S) > (e )a3(L;€D))i(6) Vivj(3(zye )3 (gos;
008)A3(1, € D))i(7) Vi¥j(E(Iye)) >3 DA (gos,cQ0S)))i(8) Vivj(3(gos,cQ08)>(E(pieP)a3(ee O))i(9) P,
C,008, 71 .
2. ,QCSGPIPE ,  QCDGPIPE

8(QCGPIPE ). QCGPIPE min{ ¢;[i<|P|nj<|CJ} =¢..

o QCGPIPE). QCGPIPE QCGPIPE ‘. min ,,li<|P|A
JEICT

10( QCGPIPE). QCGPIPE QCGPIPE f

min{ ¢;|i<|P|~<|C[}

3. QCGPIPE .

11( QCGPIPE). QCGPIPE QCGPIPE.

12(  QCGPIPE). QCGPIPE QCGPIPE {(1) (P=D)v
(C=02);(2) (P=D)A(C=L);(3) min{t;li<|PIA<|CI} <t;(4) max{ t;[i<|P|Aj<|C} <t...

13(QCGPIPE ). QCGPIPE DOGP(gcgpid) CQGP

5. DOGP(qcgpid)

6. QCGPIPE .

14(QCGPIPE ). DOGP(gegpid) QCGPIPE

15(QCGPIPE ). DOGP(gcgpid) QCGPIPE

16(QCDGPIPE ). PRODUCER JOIN OCDGPIPE(pid,gcgpid) ~QCDGPIPE

, 160 gegpid QCDGPIPE  pid 3 QCDGPIPE
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1(2) qcgpid QCDGPIPE P P, P=P {P}.
17(QCDGPIPE ). PRODUCER_LEAVE QCDGPIPE(pid,qcgpid) QCDGPIPE
7. QCDGPIPE .
18(QCDGPIPE ). PRODUCER_NORMAL LEAVE QCDGPIPE(pid,qcgpid)
QCDGPIPE (D) HweP)A(pnopid=pid));(2) {qos;l(gos;€ QOS)A
(i=m)}=2;(3) P=P—{p,.}. gcgpid QCDGPIPE
19(QCDGPIPE ). PRODUCER _ABNORMAL LEAVE QCDGPIPE(pid, qcgpid)
QCDGPIPE (D) H@weP)A(puopid=pid));(2) {qos;|(gos;e
QOS)A(i=m)}#;(3) P=P—~{p,}:(4) QOS=00S—{ qos;l(qos;€ QOS)A(i=m)}(5) 7=z~ m;l(7m;€ ))r(i=m)};(6) I=I-
UyltyeDAG=m)} 0087 1.
8. PRODUCER_JOIN_QCDGPIPE = PRODUCER_LEAVE_QCDGPIPE
20(QCDGPIPE ). CONSUMER_JOIN QCDGPIPE(cid,qcgpid) QCDGPI PE
, :(D) cid qcgpid QCDGPIPE ¢ QCDGPIPE
(2 gcgpid QCDGPIPE C ¢, C=C {cj}.
21(QCDGPIPE ). CONSUMER_LEAVE _QCDGPIPE(cid,qcgpid) QCDGPIPE
9. QCDGPIPE .
22(QCDGPIPE ). CONSUMER_NORMAL LEAVE QCDGPIPE(cid,gcgpid)
QCDGPIPE (1) I(cme O (cnopid=pid)),(2) {qos;l(gos;€ QOS)A
(7=m)}=2;(3) C=C—{c,.}. qcgpid QCDGPIPE
23(QCDGPIPE ). CONSUMER _ABNORMAL _LEAVE_QCDGPIPE(cid,qcgpid)
QCDGPIPE (D) I(cme O (cnopid=pid)),(2) {qos;l(gos;€ QOS)A
(j =m)}#2;(3) C=C—{c,.};(4) QOS=00S— qos;|(gos;;€ QOS)A(=m)};(5) 7=7—{ 7y|(m e W)A(G=m)};(6) I=I-{1;|(I;€
I)AG=m)}. Q0S,x 1.
10. CONSUMER_JOIN_QCDGPIPE CONSUMER_LEAVE_QCDGPIPE ;
24(CQCPIPE). pieP  c¢eC, pi G m , Di
¢ QCPIPE——CQCPIPE(conceptual QCPIPE),  (cqcpid,m,p;,c;,qos;,6;,p;d ;) ,
CQCPIPE.cqcpid  QCGPIPE CQOCPIPE; . cqepid  QCGPIPE
o Py [2,3].
25(CQCPIPE ). COCPIPE;; t. Lijs-
26( CQCPIPE). CQCPIPE CQCPIPE.
2. 3 , CQOCPIPE; 1 .
27( CQCPIPE). COCPIPE; CQCPIPE t. Lijs-
28( CQCPIPE). COCPIPE; CQCPIPE t. Lijs-
29(CQCPIPE ). ACOCP(pid,cid,qcgpid,qos;,I;)  CQCPIPE , pid
pieP cid ceC 1 qos;; CQCPIPE;; (gcgpid,m,P,C,Q08, 7,1,
GP) , (D) 1=t4(2) CQCPIPE;  {cqcpid,mp;,c;,qos;;0;.p;li:(3) QOS=Q0S
{qos;};(4) m=n {m};(5) I=1 {1;}.
11. ACQCP

30. QoS ACQCP CQCPIPE ,
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31. QoS ACQCP CQCPIPE ,
32(CQCPIPE ). LCQCP(cqcpid,qcgpid) CQCPIPE , qcgpid
QCGPIPE (gcgpid,m,P,C,Q0S,x1,GP) cqcepid CQCPIPE; {cqcpid,m,p;,c;,qos;,ci;p;.d)
CQCPIPE , (1) Q0S=005{ gos;},(2) m=n—{ 7;};(3) I=I-{1;} .
12. LCQCP .
33. LCQCP(cqcpid,qcgpid) CQCPIPE cqcepid CQCPIPE
I qcgpid QCGPIPE
34. LCQCP(cqcpid,qcgpid) CQCPIPE I CQCPIPE
CQCPIPE
13.ACQCP LCQCP .
4. ACQCP LCQCP QoS QoS
5. |QOSI=|7 [=l1).
35( CQCPIPE ). CQCPIPE ,
BREAKCQCP(cqcpid) .
14. BREAKCQCP(cqcpid) " .
36(QCGPIPE ). QCGPIPE CQCPIPE , QCGPIPE
15. QCGPIPE ; QCDGPIPE, CQCPIPE
CQCPIPE : QCSGPIPE, CQCPIPE QCSGPIPE
16. QCGPIPE , , QCGPIPE QCGPIPE
6. QCGPIPE N  CQCPIPE; , N |QOS|.
7. QCSGPIPE pi G
CQCPIPE; QCSGPIPE
8. QCDGPIPE QCDGPIPE Di ¢
/ / CQCPIPE; QCDGPIPE /
2 QCGPIPE
1 QCGPIPE . 1
,QBR QCGPIPE ,QMR QCGPIPE
,QIB QCGPIPE P QoS
,C QoS QCPIPE!2?
,QCGPIPE QoS
Fig.1 Logical structure of QCGPIPE system ; QoS
1 QCGPIPE : Qos,
QoS :
2
2.1 QCSGPIPE
OBR QMR QCSGPIPE.QMR QoS 2 QoS
2 QCSGPIPE. , m pieP  ¢eC I;
qos;; CQCPIPEy;, QCSGPIPE QCSGPIPE (
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qcgpid,m,P,C,Q0S,x,I,GP ) QIB. QCSGPIPE,
CQCPIPE; QCSGPIPE, QCSGPIPE. QCSGPIPE
QoS . , QCSGPIPE
() , . ,OMR QCSGPIPE
: ., OMR QCSGPIPE, QCSGPIPE
.QCSGPIPE , , QCSGPIPE
m, QoS m, QoS m
QoS . )
QoS ,QCGPIPE QoS
QoS ;
QCGPIPE
,QCGPIPE . ,
QCSGPIPE  QCDGPIPE.
QCSGPIPE, ,OMR
, () ( )CQCPIPE ,
) QCSGPIPE. QCSGPIPE,QBR
QMR QCSGPIPE QMR QCSGPIPE.
2.2 QCDGPIPE
QCDGPIPE QCSGPIPE ,QCDGPIPE
QCDGPIPE , QCDGPIPE CQCPIPE , QIB ,
CQCPIPE () QCSGPIPE
,QCDGPIPE . , CQCPIPE /' ,QCDGPIPE
.OMR QCDGPIPE ,
QoS / QMR QCDGPIPE. , QCDGPIPE
/ , OMR / QB .
QCDGPIPE / OMR QCDGPIPE /
CQCPIPE.CQCPIPE QoS g QoS 2 ) ,
QoS ' QIB .
CQCPIPE CQCPIPE , QoS
QoS / QMR QCDGPIPE. ,
/ , QMR / QCDGPIPE /
,OMR / / , /
CQCPIPE /
CQCPIPE CQCPIPE,
CQCPIPE.CQCPIPE QoS.
QCDGPIPE ,QCDGPIPE QMR QCDGPIPE
,QCDGPIPE QMR .
CQCPIPE QCDGPIPE QCSGPIPE
2.3 QCGPIPE
QCGPIPE QMR, ,QMR QCGPIPE ,
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A Multimedia Group Communication M echanism——QoS Controlled Group Pipe*
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Abstract: In order to support distributed multimedia group communication mechanism description and
development, QCGPIPE (QoS controlled group PIPE) is presented as a QoS-based platform multimedia group
communication abstraction. The formal definitions of QCGPIPE are introduced and its enforcement procedures are
discussed in detail. QCGPIPE has been applied as the guidelines of the development of group communication
mechanisms in distributed multimedia information systems, computer conferencing systems and distance education
systems successfully. Experimental results show that QCGPIPE can act as the development guidelines of distributed
multimedia group communication mechanisms.

Key words: distributed multimedia; group; group communication; QoS (quality of service); pipe
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