A|323) A& LR3) =84 Vol. 32, No.2(I)

TMO ZE<2l Z& IPCOl A

S

ralye &

(o]

=2 =20i01stn
{jiinsurby®, ddanggae, jphong}@hufs.ac kr

A Reliable Multicast Transport Protocol Suitable for Distributed IPC of the
TMO Model

Jin=Sub Ahn® Young-Jun Kim, Jin—Pyo Hong
Dept. of Information Communication Engineering, Hankuk University of Foreign Studies

2}

cl)
=2

2o BHOAS HAX &S0 e TMO
T2y, M N Z2HUY 2E IES

T oo E

oF
oF

2 aAI2F Z2eHY, B4 AAY Z2IY, g

=

B B2 MAIZ UH REZ2M 2SHAS 206

€8 2010 Z2HA M2le FLEE =20, LTMOSE TMOZ w48 Z2IE odd e Linux &
CHEUAM 28O A NLE USHH AISZH JSH2Z 2o IPC HAXIE RLIHAEZ dE

SHXe E848 =000 fidl EEIH2AE &S LAk
LEDNAEE HE

28 FTEEO.

1. A8

TMO(Time-triggered Message-triggered Object) 2E[1]2 &
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2.2 RMT && HE

IETFS] RMT WG(Working Group)2 ZEIHAE HSHA &
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version | type channel D [ header length
sequence numbet checksum
flavor (=2, | GRTT goupsize |  window size

acking node list (1P address)

18 2. CMD(GRTT_ADV) BIAIXI =%
18 29 version ~ checksum EE= TMO 2¢t IPC XI&&

RMT Z2EE9 RE MHAXIH BSH2Z ASos 1Jdd
(fixed header) ZUOI0H, CtE S E0I CMD, DATA, ACK BIAXI

WOl WAXIBCH 1F HH 0FY HEH ZEUS2 sender
CMD(GRTT_ADV) BIAMXIZA &Z &3 % receiverfidl Group
RTT, 2& 37I, acking node list8 ™ & StL}.

4, RMT Z2E8 38
41 A & L KAl
4.1.1 Sender2 FSM

TMO 2 &9 active open Y & RTTE HEoII| fdh Et
AMIOTE CMD(TS) BAIXIZ F&6D, CMD(TS) SENT AEZ2

ES]
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OIS8ICt. sender® CMD(TS) SENT &t 3N & JiXl 2D]
& Z=Ch 212 GRTT(Group RTT) EIOIBIDF 2 &Il MK
receiverS2l ACK(TS)B £AI5110 RTT Z/HSIMH, PCB(Protocol
Control Block)2| acking node listOl} 1P =AE FO8tCH 0% €
OIHOt SHE&|® CMD(TS) SENT AEHONIA SHE RIT AES S
8 RTO(Retransmission Timeout) FX(estimation}g BtCh. 12l
D ims tick &2 H 8§ RTO M acking node list& receiver
OfHl CMD(GRTT_ADV) BIAIXI2 ® &8I, Data Transfer &EH&E
HOI8tCt. senders Ol WA 2E HAIXIE YEIRAEZ &
£5t1, MES EO|HE CMD 2@ HIAIXIOG S&36iCt 1™
32 TMO E& [PC XI¥E RMT ZZE22| FSM(Finite State
Machine) & LIEHHCY,

CLOSEC

app passive oper

. app adiive oper
", senc CMD(TE)

CMC(TE)
SENT

_~timeout _defaut GRTT
_~"sanc CMD(GRTT_ADV)

ooy CMD(TE)
sonc ACK(TE)

ML (TS)
RCVC
recy CMD(GRTT_ADV
or DATA(any)

Dats
Transfei
Reception

recy CMO(EOT)

CMLC(EOT)
RCVE

app passive close
senc  ACK(EQT)

app active close
senc  CMD{EOT)

CMC(EQT)
SENT

timeout Retransmission Timer

I8 3. TMO 2¢ 24 |PC XI¥E RMT E2E22 FSM

GBE2 W2 HE 43 BCO Dottt TMO &2 active
close 20 O HHUA U= ZE COIEHE Hss &

CMD(EOT) DIAIXIE ME8lt. 2E receiver2FE ACK(ECT)E
A8 MMX CMD(EOT) HIAMXIE MESSHH OHXI2 CLOSED
AEHE Ol S8tlh.

4.1.2 Receiver® FSM

receivers= HEINAE D80 HX &Di(join) 8 20 LISTEN
AEHOI A sender® CMD(TS) BIAIXIE DICI2ICH CMD(TS) OIAl
XE 41810 EIYARMIT S8 sender®ilH &&58t2 CMO(TS)
RCVD AEHE O|Sé&tCl.

Sender Receiver
active oper passive cper
CMD(TS) SENT :::g:D LISTEN
dofan ORTL MOGRTT_apy;___,| oD
T:v.:hl Rng:;:ion

O3 4, 12 43 MHA sender/receiver BHAIXl &8

0|® receiver= CMD(GRTT_ADV) MIAIXI #=&I8 Sdi RTOB
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Transfer/Reception &EH0IA X e2|&Ct
4.2 Oiold &/=¢

4.2.1 Sender? GIOIE &4 X

Sender®| Data Transfer &EH0l ACK £&I3 MMES UIOH
Bt M FSMZ2 & 501 ZB8IQUCH ‘Data Transfer' 2AEHOIA
ACK(TS) BIAIXISl 4412 receiver?t CMD(TS) RCVD AEHOfi A
CMD(GRTT_ADV) OIAIXIE £4I6tX 8t BSLE LIEHHC. Of
BES HEY receiverdt CMD(GRTT_ADV) HIAIXIE MES &)
28t OICH OlM receiverdt &8 EIJARIE S HWAMXsE
sender® RTO FHO0 BILX &=C

Sender= 'Data Transfer’ &EHOIA TMO Z&2 23 = &
Al BT 3JI10t 001 € MMAl ¢ HHW MZEE CIOIEHE
HEMO2 MG CMD(FLUSH) HIAIXIZ receiverE2 ACKE
JICHRICH Oj2i8t M 2AS TCPY 'AIJME #& - delayed
ACK'®t ®& CI20 © 8ol ACKE UhJI8tCt= oA NORM
TZ2E29 SHEXY SYSICH

timeou ReTx time:

app flush or swin = 0 sendalot =1 senc CMD(FLUSH}
recv  ACK(TS) senc  CMD(FLUSH)

senc  CMD(GRTT_ADV)

Datz
Transfer

recv ACK(FLUSH)

recy  All ACKs (ReTx is not needed)

recv AllACKs
(ReTx is needed)
senc  CMD(REPAIR_ADV)

Transfer
12! 5. 'Data Transfer' &EH0IA sender? AT AEH M0l

ACK(FLUSH) BiAIXIE sender® &4 %2 38 e HI
Ewoz Holg=0l, receiver= & SE UHAIXIZ senderdt
Has D= GI0E 30 8t ACK/NACK HRE 28 + U
Ch. senders 'ACK Aggregation’ AEHOlA acking node listel 2
E receiver22E ACK(FLUSH)E £418tH CIOIEHY MES O
SE WA HAS0 BER A8 ZS UAl Data Transfer &
EHZ MOISI0 M2 OIOIEHE &6, MIS0 ERE 3R
Ol HWES AIRE &

2 2wpl= YE9 BIEZM CMD(REPAIR_ADV)

MAIXIZ® ®&38t3, Repair Data Transfer AEHE HOISHH =70t

BQst 30 MAE S0 prel TMO MENM H&HQ IPC

OAIXI ®50l HISECOHH Data Transfer — ACK Aggregation —

Repair Data Transfer S @12 NS =AM +8E H0ICH
4.2.2 Receiverd UIOIEl 4! #Xt

GIOlE =& ZHOA receiversl S&HZ

o e
=50t CMD(FLUSH) HIAIXIE #4156t receiver= M3+
SE HEYSFZ IFAHO0 ACK(FLUSH) HAIXIE

‘ACK Generation’ & &2 ®O0I&HLtH

ReTx is done

Xt senderOff HISH <
& o
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& &6t

recv DATA(NEW) recv CMC(FLUSF) recv ACK(FLUSH)

senc  ACK(FLUSF)

Data
Receptior

ACK
Generatior

<

recv  CMC(REPAIR_ADV)

recv DATA(REPAIR) recy DATA{NEW or REPAIR)

& 6. 'Data Reception' &EHUIA receiver? M= &Ei MOl

0i & CMD(REPAIR_ADV) HIAIXI Si&= DATA BIAIX ==&10l
o|3i CtAl Data Reception AEHZ2 OlSst=0, DATA HIAIXIZ
EF(NEW, REPAIR)OI M2t MES CIOIEN CHE =& 022
NZ2 CIolEH2 4 SH8 23 & £ UM

SEHE =
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4.2.3 Sender2 Receiver? HI0IE MEs EX
J8 72 TMO ME0lA TIoIE &/54 HRZHM Z2ESY
HAIXI E8E UEIYHCE receiverl MIHeal0] e HaXo0

—_—a=
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Z X010, receiver2= CIOIE SOHA 3, 481 DA

o HESE QABICL receiver 1= ¥ B ACK Generation &
Ef Ol&0ll sender®l CMD(REPAIR_ADV) IAIXIE Saf CIOIEDL
HESE 220I12tE S AECH DATA BAIKIE Z&(flavor)oll
et P20l Jisol22 EEas HAMXeE M2lshXl =0t
Receiver 1 Sender Receiver 2
Dats | 0N " Date [C—0ATA 4 Date
Reception [ —— 42— o \;2 3 Reception
e I el
.__’_mu(\:wsr)—-/‘ acx o ‘\cuwws»;\’
camon [ ACKFLUSH | S | | e | OKFLUS ] oo
ol ey
Tramte [ (REPAR) 43,
Acx \CMC‘FLR
o [ AGKAUS T G
& 7. Sender/Receiver GIOIE &/4 DX O
43 7E &8 U HAE
TMOE JIEEOZ Linux Kernel 2.4 HE Ol&E 27X

EHOI0 SHa& SRZ2 HY IL0l ERSHCH TMO Eé& IPC
XRE RMT PBES 2T 3He FMYO 2R AT F Fedora
Core 3(kernel 2.6.10)0lAl StA20 LANSB UM 402 & -
sender, receiver 3 HE F 48 #ZUA HAE BHALCH
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utE ol TMO E& IPC 828 TMO Mg Wol =2 «Jt
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e RO aF Z2ES0| X2 SHol=X FE6H| #
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