RIP-TCPY} &3} UEY I Throughput &4

RAEY, AVNT, AR
‘TR AAANANAES TS
“SedstE JEIARY
{kshoo™, choimy }@asic.hanyang.ac.kr, hschae @tongwon.ac.kr

Throughput analysis of RTP-TCP coexistence network

Seok-Hoo Kim®, Hyun-Seok Chae™, Myung-Ryul Choi®

‘Dept. of EECI, Hanyang University , “Dept. of internet & information retrieval, Tongwon College

L

g}:

B =ZdAE RTPS TCP7} 3&ste YEZA RTP WA 271, interval, AElel dFE,

Queued A7], delaydl W3iol

o}zl  throughput?]

ERo} st Lotrr] A ns(network

simulator)& ©] 23t RTP, TCP_Reno, TCP_Vegas® FA® WEHIAE FAsZ ANEHIEE T

# A throughputs] 53 2 ¥49<& 48,

1.4 &
o5 BFEEY FAY JEol FEEA TRAY o
gt Qe EdYe 7]&9 EA dolHdA ¥, A
e=, 294 To GU§ devdo] HolHE w¥sd
a9}, ojgl g Wi JdEHIHRE Ad, &g AF
Ao, 9474 3439, A =M% 53 #dE dE
ultjo] Mul2o gdd g Holth

Aol e A4S TCP TREZE A4 T
t}, Jelnjelo] dojElg A$E TCPE AMEdhe A4
T gAv UDP Ex RTPE AH&a7l= @, dAz
gaZgoels 4FaE mivel dHoly Ao sleojA
TCPE A% F uolg &4o] BAT 29 &£48 o
o)EHE AAFEA Bk o] wiEel HAF YTl
7t BrbsstA 89 o8 FAS siAskyl AdA A
A RN =719 intervale] wel dAF HolHE AL
@ 4 9l UDP X RTPE AM§3th UDP E&
RTPY A% ¥R F dHolgE dolg &4 FAF el
d&xoz HE5Foz: AAZF dagyolrt 7Hssith
agyd dEYIY AUE nesx & bolHE AF
&7] gZd JEYAL dgEe] B BEZ AASA
o] TCPE ol&% A% Zart #AsA €

B :=FdiE RTPY TCP7} T&sE HEHAAA
RTP #7 ¢l 371, interval, A&etele] A E Queue
o] 37}, delayd] ®¥3lo]| wel throughput®] 7o of
&t golry) 98 ns(network simulator)E ©]-43}
o] RTP, TCP _Reno, TCP_VegasZ “Ad" HEHY=A

2. A4 Z2EE
21 TCP A% =2EZ

TCP& YAl E&& zHe connection-oriented ¥
A4 g Foltl, TCP9 versionol= TCP Tahoe,
TCO Reno, TCP New-Reno, TCP Vegas, TCP
SACK Z9o] 929, TCPY Z version2 A& &
slow start, congestion avoidance, fast retransmit,
fast recovery, select retransmit 71% < Zed & =
FoA)= TCP version ¥ Reno® VegasE AM3-3}3
123

TCP Renot TCP Tahoed] fast retransmit 7]%l
fast recovery 71%5& FJIAA WEUT. Reno:
congestiono] YA Window 3I71E o4 Window
719 1/28 ZAA 7

TCP Vegast A% 27| ZAAs=d YoM RTT
9} window Z71E ol &dTh A AFAHA HEEH
A dHE throughput F2(1),(2) 93t At

WindowSize (1

Expected= BaseRTT

_ __SendBytes
Actual= sampleRTT @

682



200295 ¥R 2A3N3] 7HS S EEER Vol. 29. No. 2

SendBytes -~ segment A% F41 Alolo] H4EH byte
9
sampleRTT — o]# SendBytes2HE Aitd RTT

Diff variable2 ©-23} Zro] AlAtsict,
Diff= Expected— Actual (3)

TCP Vegas® 519 threshold a, BE AM&3H)
Diff < a : congestion window %7}t
Diff > B : congestion window &

22 RTP A% T2 EF

RTPE real-time 4% 713 deolgd4 end-to-
end A4} multicast distributiong ©}-&3t4 multiple
destination°] @i Holg] AEE AFsd. RTPE d
olg] Aol slojA UEHIAY FHE nHEA g
A AR 7Y intervalol ot dolgE ALT
t}. o} 3 RTPY 7j5L Az tlzZdost a7F
= data®] A9 F&3A AHEE.

3. EHAS 749 R NEHIA
31 HEHAY 749 R AEHNR Y

a¥ 1. AJEEolA HEYAY FAE

Algdoid dEYa 74 ad 18 Zo Ady
AFEE 44 RTPY TCP Vegas, TCP RenoZ Hjo]
HE A4 dEYa F70d 5 o Routerldd
Router27t &8t  Router29l= RTP receiver$t
TCP receiver7t Ztzk @ZA4H A UG, AlEd o] RTP
9] interval, packet 7], Routerl3} Router27+9 W9
Z delay, Queued F7]9] W3l uwe} ZF T2 EE 9
throughput& &4 e},

3.2 RTP intervaldl ©& throughput 54

RTP interval®] ¥3+& throughputdl 43S A &
£t} I ol#+= RTP intervalol #AI¢le] Routerl2)
Queuedl dolElZt %At ALH7 dFeld. E8
RTP9 intervalo] & F TCPY RTTERY 3A =Hd
RTP9 intervalo] o] wel TCPol 93] A4sHE=
Holgjy %% FsistA drh

3.3 RTP packet Z7]°} ©& throughput 5
28 2.13% 2.2& RTPY packet 3717} 27} 10, 20
A} AZko} g throughput® Jebd g Zolt}, o

P& & £ UYHEo] RTP9 throughputd RTPY
packet A7} J&L WA A7 TCPo ZHA4E

versionol zkolE AW packete] =7|7F AR wa}
throughputo] Felr:= A& ¢ 4 Q. 2 olg:=
RTP9 packet 37|17} AR wet YEYIL gAE
< RTP7} Af8tA Hol TCPel ¥9HE ddZo) &
olg7] HEoltt

RTP size

120000

100000
80000
60000
40000
20000

Toroughput

a9 2.1 RTP packet size 10

APgn

Taroughput

29 2.1 RTP packet size 20

33 g9 Zo ©& throughput 54

a9 3.13% 3.2 Routerld Router2 Alolo] A$HA
o g8 Zd w& throughputg ehd z#Xolc)
ol & = 5ol YEYIY throughput< 2§ 3.1
Ay g Fo] e AL iR HYEFg RTPH
A8, 1 A3 TCP= &L dYgEL A48 Hol
Z+2 throughput2 2HA] Bt 28 3.23F g Zo] 8
d 7ZA¢ RTPE A&z derigo] siA A gy
Zg 72t Hez F7tg d9ES TCP7 AAGA H

o} TCP9 throughputo] F7}81A |k

BandWich 2

Toroughput

29 3.1 Y= 2

683



2002415 A RALS] 75

Sttt %% Vol. 29. No.2

BandWith 8

Toroughou

adg 3.2 d9gE

3.4 Delayol ©& throughput 54

I 4.1} 4.2 Routerl®} Router2 Alole} H4A
9] delaye] W& throughput& AJ7be] diajA vhebd
aJgZolty, RTPE 4AE throughputd zZt=th. TCP
9] A9 delay’} #& wdlE Reno, Vegas ZF Hl%
3 throughput® 2zt=t}, &A% delay’} AAH TCP
Reno® .t} Vegas7t ©] & throughput2 zZAIEch 2
o]t delay’t A2 7% Renot A4T dHolgE
A A Jiol AfstA Bgoz As)A dHoly &4
o] ¥AstY cwndgtbg oA e wto =z Fojd
A} Vegast 2.1914 A9 9ol 9slA windowd
718 24s7] ot} 302 Vegas’} RenoX.
o} ¥ 2 throughput® Z:e

ety 0.5ms

JBEEE

%Y 4.1 delay 0.5ms

cHay Bme

‘Toroughput

Trre

19 4.2 delay 8ms

3.5 Queue sizel W& throughput 574

98 513 52% Routerd Queued =7 u&
throughput®] W& Ajzbel] disliA vepd g o,
Queue size?t & A9-E HoHE Holg Fo] F
7} W&o & Aol vlslA doly &4 AT A
o] AA. a#E=E 117y 5104 Zo] Reno, Vegas
B 5% AZbo] thEt throughpute] Wash Alg AL B 4
k. I¥™ 5.2% Queue sizeZt 78] Al wat dlo
B &4 gAlo] EolEol 2¥ 5.1 v]dA throughput
o] A37 A Eldg,

Queus size 10

Toroughput

28 5.1 Queue size 10

Queue size 70

—n1P

Toroughpu

e Vegas

a9 5.2 Queue size 70

.EHE 2 g3 A7 w1

% 1&—5 oAl RTP¢ TCP7} 3&stE HEYIGA
RTP A9 =7, interval, 42919 B9 Z Queue
9} 77], delay9] W3lol wa} throughput®] EA o] o
sla] golm gte),

AEHolAd & A RTPE AT 379 dolHE 4
Row Agsed AP} T2 EZoleztn o), &
Agt RTPE HEH3Y HHE A 3sA] %2
congestion JHAE vlo|HE ALHoE HAEdes &
AFE 7IA 3 ot RTPE ol#3 EAIF wFd 23
Q1 ARge) AgEtA gt} o] RTPE WiAled 4 e ==
EE2E 2Z d77) #4g RAP, LDA, TEAR, TFRC
So] ). FF ol TREFH sty AEHolAL
B3lA EAY Aol ol TREF Algoz s
dAgE EAd 2 syt dislA 7@ Ao}

FaEgd

[1} Robert R. CHODOREK, Some aspects of RTP
-TCP coexistence in wuniversal multiservice
networks. Universal Multiservice Networks,
2000. ECUMN 2000. 1st European Conference
n , 2000. Page(s): 179 -184

[2] Luong, D.D.; Biro, J., On the proportional
fairness of TCP Vegas .Global Telecommuni
-cations Conference, 2001. GLOBECOM '0O1.
IEEE , Volume: 3 , 2001. Page(s): 1718 -1722
vol.3

[3] Shi, S.; Waldvogel, M., A rate-based end-to
-end multicast congestion control protocol.
Computers and Communications, 2000. Proceed
-ings. ISCC 2000. Fifth IEEE Symposium on ,
2000. Page(s): 678 -686

684



