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An Efficient Feedback Collection for Multimedia Multicast

Sang Hwan Kung' - Min Gyu Kang' - Yeon Seol Koo'’

ABSTRACT

The purpose of this study is to enhance the guality of multimedia service under the heterogeneous end-terminals
and network environment by monitoring the data receiving status of the group members regularly when the
sender multicasts real-time multimedia data to a group. Especially, it focuses to reduce the total number of
status information responded to the sender from the receivers. Accordingly, it upgrades the sender’s performance
by suppressing the number of status information packets generated by the receivers.

The key idea of this study starts from how we profile the activity of all the members in a group. We assume
that the receiver status in the worst status, so called primary receiver, represents the status of the whole group.
This means that the whole group is assumed as being degraded in performance if the primary receiver is de-
graded, and that the whole group is assumed as being upgraded if the primary one is upgraded.

In this algorithm, the primary receiver announces its status information to the whole group prior to other
receivers, and every receiver listening to the primary and other receivers’ status compares its own status with
them. Accordingly, any receiver may give up the status notification in case its status is not worse than others,

resulting in the reduction of unnecessary responses to the sender.
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primary_receiver_no = 1; /* Initially, primary receiver is the receiver that has receiver no, | */

/* change primary receiver */

AGAIN:

round no = round no + I;

Jor(n=0; n < round_size; n++) { /* round size is the number of packets in a round */
data_type = USER_DATA,
send-multicast(data_type, round_no, user _data);

}

data_type = REQ QoS;

send_multicast(data_type, round_no, primary_receiver no);

Jor all the data in the incoming buffer {
readhrkulticast(QoS_dara, receiver_no);
iffreceiver_no == primary_receiver no)

primary_QoS = QoS _data;
else others_QoS = QoS _data;
iffprimary_QoS is worse than others_(Q0S) {
primary_receiver_no = receiver_no;
modify data input or tranmission_rate;
/
;
goto AGAIN;
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(Fig. 2) Sender-side aigorithm
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AGAIN:

HEIDILIO HEINAES st SBHOI IS M 25 757

read_muliicast{data_type, round_no, receiver_no, other_Q0S, user_data);

switch(data_type)
case REQ (JoS:

iffmy_receiver_no == primary_receiver_no)

send multicast(round no, my_QoS, my receiver _no);

break;
case QoS ACK:

iffother QoS is worse than my_(QoS)

send_muiticast(round_no, my_QoS, my_receiver_noj;

break;
case USER_DATA:

compute_QoS(round_no, my_QoS);

break;

}
goto AGAIN;

(a8 3) MR ADE
(Fig. 3) Receiver-side algorithm
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{Table 2) Acknowledgement count based on receiver size

Ak 1] 2 3| 4| 5] 6] 78] 910 HF

2x40) SO} 49| 45| 47 46| 54| 52| 56| 2| 54| S0.5
=80 | (10} (9)| (5)| (M| ©] (14y (12} (16} (12) (14} (103)

3x40| 69| 59| S6| 67| 66| 59| 59| M) 60| 67| 641
=120{ (22) (16) (14)(120) (16Y (16) (16} (26} (14} (17) (17.7)

4x40] 821 76| 83| 83| 74} 80| 73| 81| 82| 81| V95
=160 (24) {21) (23) (26 (200 (23) (19} (24) (25) {20) {22.5)

%400 771 98| 87| 87| 84| 84| 89 99| 68| 84| 857
=200| (19) (29) (23) (22) (25% (24) (23) (27) (13} (20) (22.7)

6X40| 126/ 109) 83| 97{ 118} 94| 76| 103 93| 97| 99.6
=240 (32) (26 (22) (27 (30) (27) (17} (26) (20) (24) (25.1)

O dE #1442 dE3F

SENILIN SEACES Piot a0 HeE My op 759

(¥ 3 2FE #H0l G2 ACKT
{Table 3) Acknowledgement count based on error rate

2%

(3
=

Ao |12 1345|6789 |10 HF

SX40 |49 |50 | 61 [ 61 | S8 [ 60 61755 6] 53| 569
=200 | (8) | 8) {1 (17| 10y [ (14} (€12}|(13) ((13) [(10) | (}E.8)

SX40194 |96 83199 |60 |9 |96 |86 86 |90 | 88.1
=200 [(25)(25)1(20){(28) |(10)1(27) | (26} |(23)  (24) [{27) | (23.5)

5x401{115199 | 86 | 90 |[116] 98 |105|110| 88 | 108 {(100.9)
=200 |(28)1(25) [(19) [(25}] (30} |(26}| (27} |{27) (20 {26) | (25.3)

SX40 (90 [114] 99 | 118|100 100 8t [100] 97 |111|(101.0)
=200 |(26){(d1)|(25) | (36) | (28) | (31)}(23}| (32}, (30) | (37) | (30.9)

540 1191125 | 143 | 114|128 | 121 {134 119 121|139 |(126.3)
=200 |(37)](40) |{39) |(41) | 37) | (37){ (42) | (34) | (36) | (45) | (38.8)

5%

10%

15%

0%

2%
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{Table 4) Acknowledgement count based on number of
packets in a round

4l

XH:QIH12345678910%&

675 | 144|137 150 | 151 | 151 | 149 | 145|147 | 140 | 144 | 1458
=335 | (43)|(43) (51) |(55}| (48) | (46} (48) | (48) {41} | (50) { (47.3)

40x5| 97 |96 |93 [101[106] 99 |93 |85 |79 |98 | 947
=200 |(28) |(24)}(24)|(29)|(32)| (29) |22} (21} | (22) | (28) | (25.9)
29XS5| 51 |46 |48 |44 |43 |49 |44 40 |47 |40 | 452
=145 |(10)/(12)) @) |(13)] (7) |(10) | (8} | (7) |(10)| (5) | (9)

23x5)36 38 135(35138 [ 3839303642332
=115 [{(L1) |10} (52) | (8) {(133| (D) }(11) ] (6) |10 (1)} (10.3)

3

(E 5 TAMAIEE 2/ 80| 2 HL ACK
{Table 5) Acknowledgement count for different error rate
of each receiver

2%
L | A P23 4|56 |78 |90

a

5%~ 140X 5| 61 182|100 75 (89 186,69 )55 635 |73
25% | =200 |{(1{(27)1(38) | (24)| (36} | @9} {18} | ®) |(13)] 18) | {20.6)

AR 200/5 &, 40709) ACK #7 L Hujjof 37
o Zoll Fa27F 29 A4 $807/1¢] ACKI} ¢4
2. ztzhe] ¥ setr g dsiM e 1034 Ay
€ 53] HA $A} ACK #7 £ NS
obge] Alg Fo dAT UlE AR WY A4S
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{Table &) Algorithm efficiency analysis

g4 | delelE gk | ACK &(%) | 285 58(%)
2 63.1 16.9
4y 3 53.4 46.6
A A 3 49.7 50.3
#Hal 5 429 57.1
6 41.5 58.5
5% 28.4 71.6
2 10% 44.0 56.0
2FE 15% 50.4 496
w3} 20% 50.5 49.5
25% 63.1 36.9
3) 3 43.5 56.5
gl 5 473 52.7
A 7 311 68.9
W3t 9 28.8 71.2
)
w3 36.5 63.5
2HE
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o 28} 2Fe FAHEe FE Al € o &
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(Fig. 5) Algorithm efficiency analysis based on receiver size
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%

0 5 ©

EY U E FAFe] Fe AR & W 7A] G E
FAAEL 7IB]of 87) W& A <do] Eviwst
gdie 3y, o471Me FAE QoS S Fal Ha
Ae Aol P47t dA g A48 2YsE ¢
Fol ez g4dHeze HE # e vy

Y E e A el g€ gane ) 3
&4 § ozt Adoh, A H F B9 247t €
o, & #AAE dYste dLgFol Fotsojo}
o} fele o] EA dis dE A oA sHg
A vy g Ve e R FUE dreEe
HEY 7 AAT o] 4 TevE HE Hyo
g #2470 de At 2 A7t §32, 429
F9 A& o5 S8 A do

SR SEGICES I8 SEXY WsW B 28 761

5.8 &

ojAl 7+A WEjutjo] flojele] HEAHEE H
82 ste 2Edoe] #33 A&7 HE Ao
doleie] &S A H=y Aolo Waga) wa,
a2 aFW e #2125 dolE 4 FEfe
& AEE §&H0E Y8 W o] v 9
84S dFsna st 49 29 U@ BAL
A Bl

UE Azt A BH7 ZE OE FAz A
THEN o] YR E ERE 7 FM A7) 242 Ae
JE2| TR/ EURF S Ao Azl dEL 4
goro A A8 HaE 2o v} e B =
o dneES HYS T A4HYE ¢ F U
o #¥ 2 dueFel 22 gl B4 o By
I B2 ids g e Bk

Fa) o] WA & H323E FHoE TH Fd U
vl e 3o Al2ge] B4 B Zeo|d, RTCPIA =
T FAA sHEte W U Bgegy HE
2 8go] g eFoln

EunE#H

[ 338, &8, J57, “devige] Ju28 ¢
¥ QoS AY AH#e 5d A7, A R
&3] =5, Vol. 24, No. 4, 1997,

21 B84, S8, o132, J%s, AAF, AFA,
‘G2l ACKS} HdH a4 o] 83 4
Ao+ HeEyh2E TR EZ " 824 W 355
7t & Eew R =3, Vol 20, No. 2, 1993,

i3] H. Schulzrinne, “RTP Profile for Audio and
Video Conference with Minimal Control,” RFC
1890, May, 1996.

4] H. Schulzrinne, S. Casner, R. Frederic, and V.
Jacobson, “RTP:A Transport Protocol for Real-
time Applications,” RFC 1889, Feb., 1996.

[5] ITU-T Drat Recommendation H.225.0, “Media
Stream Packetization and Synchronization on
Non-Guaranteed Quality of Service LANSs,”
May, 1996

[6] ITU-T Draft Recommendation H.245, “Control



762 SHAMEXC|ISS] = T A Mis@ M 3E(98.3)

Protocol for Multimedia Communication,” Nov.,
1995,

{71 ITU-T Draft Recommendation H.323, “Visual
Telephone Systems and Equipment for Local Area
Networks which Provide a Non-Guaranteed Qu-
ality of Service,” May, 1996.

[8] J. Bolot, Thierry Turletti, I. Wakeman, “Scalable
Feedback Control for Multicast Video Distri-
bution in the Internet,” ACM Sigcomm, pp. 58-67,
Aug., 1994.

[9] 1. Bolot, H. Crepin, G. A. Vega, “Analysis of
Audio Packet Loss on the Internet,” Proceedings
of NOSSADV95(Network and Operating System
Support for Digital Videa), pp. 163-174, Durham,
NH, April, 1995.

{10] J. Crowcreft, K. Paliwoda, “A Multicast Trans-
port Protocol”, Proc. of ACM Sigcomm, pp.
247-256, Aug. 1988,

[11] R. Yavakar, L. Manoj, “Optimistic strategies for
large-scale disemination of multimedia infor-
mation,” Proc. ACM Multimedia, pp. 1-8, Aug.,
1993.

[12] Todd Montgomery, “Design, Implementation,
and Verification of the Reliable Multicast Proto-
col,” Thesis for the degree of Masters of Science
submitted to the Graduate Program in Engineer-
ing, West Virginia University, Morgantown, West
Virginia, 1994,

[13] V. Jacobson, S. MacCanne, “vat”, Manual pages,
Lawrence Laboratory, Univerity of California,
Berkeley, CA.

[14] W. Timothy Strayer, Bert J. Dempsey, and Alfred,
“XTP:The Xpress Transport Protocol,” Addison-
Wesley Pub., 1992.

= A &
1977d Uil Al &4
19773 ~1983d &3 #2754
PAHE E- Aagw
1983 edidtw FYostd
HAAHE A}
199169 ~43) FHosz g
4 vty
1982 ~8A] FIFARFANATAL YA A(HA)
A4 E ok Multicast Transport, Distributed System

Architecture®
4 9
19868 A7 i 3 5FeF9
I EAF A

1988d  FSNEw Ui AF
HE8s U8y
AB
199413199534 Stanford Resear-
ch Institute(International
Fellow)
1988~ FFAAFAATFAAEIATY)
FH ok fAGE nTe], 4A1 7 Hol8 A4, UH
YF4 Anjx 4

+ ¢ 4d
19644 Ao Feat
19759 Agaadizte Agug
L 2 AR B A ) & 27
! Jot 4
1981d St ety 54
o b 8301 841 21)
1988 F-guieghiw oty Az
A28k 3 (o) Bapa})
1979 o]% 2Esz FaA N2, 4938
8 ool §34 uety o)A}, A
T5ATY 9%, FHALY, B3
3 49.
A4 FEUYste AFEHAG} 25
AP ATEYOl T, JREN, S2F 5

;o 7"




