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Design of the High-Performance Group Transport Protocol to
support QoS for Distributed Multimedia Applications over ATM

Byung Kwen Song'

ABSTRACT

The transport layer protocol for distributed multimedia applications in high speed network should guarantee
the Quality of Service(QoS) requested by user. The QoS Parameters can be divided into two classifications : those
depend on the speed of a network such as bandwidth, end-to-end transmission delay and throughput;and net-
work independent parameters such as various types of group communications , retransmission method based on
multimedia characteristic, acceptable packet error rate and transmission priotity. In this proposed protocol, we
divided user’s QoS into performance related parameters and non-performance related parameters. The perform-
ance-related parameters are mapped into ATM traffic parameters by the Distributed QoS Manager(DQM), the
QoS manager, and the non-performance related parameters are supported by the Distributed Multimedia Trans-
port Protocol(DMTP), a high-performance group transport protocol. Especially, because the DMTP is designed
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with considering the IP protocol, it can be efficiently used as an underlying protocol not only in ATM, but also

in Ethernet, Token ring and FDDI LAN.
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Burst Data
Burst Size = 100 Kbytes
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0.4 Time(sec)

* PCR(Peak Cell Rate) = K cells/sec = 1 Mbytes/sec
* Burst Size = 100 Kbytes/a Burst of Packets
* Burst Interval = 0.1 sec/a Burst of Packets

= Burst Size/PCR
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I Time rBurst Size = 100 Kbytes
l—) 0.1 scc (—-l—) 0.1 sec
Burst Inmrval

* 0.1 sec = Burst Interval
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(Fig. 4) Rate Control

T AF TN 2§ 44 GANA 388 o
w9 AFE Aojgt E Ao e oL 0F
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* Retx Begin(End) Ack. Number ¥ =:Hel® x
A4S F98 AL B2, Ad4 o
ole}e) g Wzel ¥ W52 SGN(Selective Gap
Number) gTHg #Hpaie 2 AAggc} o85S
o, €4 WX 1000~-9999¢1 WA\ 2|7} BA= g
€ 75l SGN=1, Reix Begin Ack.Number
=1000, 28] & Retx End Ack. Nurmber= 99997}
€.

* Go-Back-N Ack.Number ¥ = :Go-Back-N A=A
% dolele] A AEE e dEEY,
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1000 3000 5001 8000 10000

Retx End Ack NUM field )
3001 5000 - 10001

Retx Begin AckLUM field  Go-Back-N Ack NUM field

(312! 5) Go-Back-NT} MEIX] XY= 20| 2 sl Sey
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Retx Begin Ack. Number=3001, Retx End Ack.
Number = 5000, Go-Back-N Ack. Number = IOOQO
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(3! 6) “one-to-many” 'ale] & mIAX] HE M
(Fig. 6) Group Message Transfer Phase of “one-to-many™
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& otk A4 e dejete dolet 244 WE
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2001-—40MKRMSN=1),
6001~7000(RMSN=3),

20011 000KRMSNwS)

4001-5000(RMSN=2),

5001 -6000(RMEN=2), 7001 -R0O(RMSN=4).

BOQT OO0 RMEN=4).

(32 7) RMSN AlEe] o
(Fig. 7) An Example to explain the usage of RMSN
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2 @39z 7. vef $2217 1001~-2000
(RMSN=0), 2001~4000(RMSN=1), ~ 4001~ 5000
(RMSN=2), 7001—3000(RMSN=4), 9001~ 10000
(RMSN=5)91 570¢] oA A& AR, $A44
& RMSNo| 39 sizle] 49 z 2 ZAsL, €4
WE 5001~7000¢] WA Ao WP AAEE FA4
A g7k =z} 5001-6000% 8001~90002
A4 gle ARl =E H5L a7EHA Yt

41.7 2F 44 2 ¢H

35 FAQL “leave group” Ao] H AL %714
AP FUA2E WA g ol st ALFLEA &
o] &Hdd agezyE HHITL VA=
“leave group” WZ L AT 1§ FAHHANA $€T
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¥ gdh. &, “many-to-many” 2F FAAAME B
€ F 7490 4 FA4E 284A -3 7+
A3 FA4F Folepstr] ", g8de 28 ¥
AL “leave group” Ao WAL 1F FAZ B2
e AE F#l

2Eo) B 44 AL 2AAAAT FoR,
aF €E 9 AR 2 “leave group” B AL o] &-F
th & 271AE “leave group” WAL IF AAER B
zEfzege s, 2§ FALAA 2FA 24
HAoe A& gk

4.2 DQM( Distributed QoS Manager)

4,21 AEd [RRA Aul& F2 44

AFd FEE MYl 4 ¢dAs ATM 39 E
A4y dA= ggHe], ATM 415 TZEF2 o) &
gle] ATM Ze2XE Bader) B =Fd4e
Aol #EE A2 F4 <1Ake TSDU 744, TSDU
7|, 282 TSDU Ag AQ & 2534t et
A DQME A= 38 23" TSDUS S <l
ZAE ATM EFE QA= dgad. -

422 Avj&: F4 WY

DQM-& ITU-T Q.2931[8] @3 o] A] A ¢t§l SETUP
o CONNECT 413 T2 2329 JY 9 A(IE:Infor-
mation Element)E ol-8-3e TSDUY| #@EE Au| &
A& ATM £54] FEE =4 ¢xl= ydsi

Aul 2 F2 482 3t ATM A3 T2 59
2F A3 & 47 2ok & calling) F2 Al 2=H

2B AHIA SES XMk 0485 18 EWATE T2ES M 1067

& N5 (called) TG A2¥3e] A48 95,
SETUP A& Z2ESS ATM Woz Hbdlw,
ATM %2 5% 9 Ao 2XE 548 SETUP
NE Z2 L A2 FE A=Yz A4
SETUP 1% Z2EZE FHAF ME5E FT Al2¢
£ 972 £92 3o CONNECT A& Z=25E 8
€ ATMZO.E A48, ATM 32 5j5& Fd A
2o 2Ry ALY CONNECT 435 ZZEFZS
IZ A ALY eE Afqh

32 29 298 TSDU A4 Ao 2 A
X FQe] AL 9ste] SETUPE(End-to-End
Transit Delay)]?] “Maxinum End-to-End Transit
Delay” EZiE <13F o] 483, M3 & G A1 A¢
2 CONNECTIIE(End-to-End Transit Delay)2)
“Cumulative Transit Delay” E2] ¥ <1215 o] &3¢
Ada A A4 3L Fr o} TSDU 279} 144
& SETUP[IE(ATM Traffic Descriptor)]¢] “Forward
Peak Cell Rate”2} “Backward Peak Cell Rate” $12t
= Y|-$¥}. SETUPIIE(AAL-5)}¢] “Forward and
Backward CPCS-SDU size” 1Al 9 Al AdH 4
AALS-SDU A7 d§ FRE 2 §3}17] Y3t Al
£¥r}. SETUPIE(B-LLI)] ¥ CONNECTIIE(B-LLY)]
ote] FFE = “User Specified L-3 Protocol Infor-
mation” EY 1A= AAL AdA FEHE 44
AZA oj&sies AAT Acd T2ESEJME
48 AFeziH AGd TSDUS CPCS-SDUSHE]
A7) A& Aste] Y AT Hsegmentation) ¥
A4E FEHEH7] S8 AR AEF

(E 1) TSDUOH TS MU|A ZR T} ATM S2H oIxjole| [
(Table 1) Relationship between TSDU related-QoS and-ATM traffic parameters

LIE-T- = I 1 b b ATM 3B &2 ATM E Y A
ATM Traffic Descriptor Forw.PCR
Backw.PCR
TSDU +7 2 TSDU 7]
AAL parameters Forw. Max. CPCS-SDU size
Backw.Max CPCS-SDU size
B-LLI User Specified L-3 Protocol
Information

TSDU A% A

End-to-End Transit Delay

Mazx. End-to-End Transit Delay

Cumulative Transit Delay
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Mul & FA o] W 772 28]0]4] AerE 5QoS-M
£ ol g3t Myl Fd UEE degats] #3
o 23 Ze AL 7MY

* SSCS= A(null) A&

= TSDU#} TPDU(Transport Protocol Cata Unit)

t did= -5

«TPDUSHIP A7 2 ddid= o ¢

*IP 9 Z-& N7§ &) CPCS-SDUR o5

» CPCS-SDU= M 719] ATM-SDUE f &

A2E 204 wet TSDU Ao =71 [28]]
we} o3 g Ao deld 5 9l

TSDU 27| =
[N*M*ATM-SDU bytes-N* CPCS-PDU trailer size |

PCR-E TSDU A7 & 7|£L & (28]4] 98] &7
o] ALt

K.(TSDU ., per second) =1/1

(4714, 1= TSDU 2+82 9v]) , KER

M = (CPCS-SDU 27| 4+ CPCS-PDU trailer)/
ATM-SDU 37|, M €R .
N=IP =}#!/CPCS-SDU =Z7], NER

AR ojA R(ISDU 217 ¢ H5)¢ TSDU A7)+
deujrlo] 48 AFA4 ZAE, ATM-SDU =2
e 2AHHeEE, M 44 78 & A N&
v¥zlo}l Aol Mg eHF=E g7 A5 1
2 % & 3tk B8ty PCRE v} 22 2oz d
&3} A1 4 Aok

PCR =[N*M*K] cells per sec, PCR ER

PCR Zt-& “ATM Traflic Descriptor” B 8 49]
“Forward and Backward PCR"™ QLAE o] &3l
ATM wezdg wAwon] CPCSSDU Z7|&
“AAL Parameters” B f.42] “Forward and Back-
ward CPCS-SDU size” ¢1A-E o] 83 FA Ak o
g3, gk sue] TSDUZL B st =98 AHIN>

IMTE g£39l CPCS-SDU Alo| ] =2t A7+ 2juj§

1), “B-LLI" BB & 4 2] “User specified L-3 Protocol
Information” QA& o] &8l 2 e Y Fo)

TSDU "¢ A9 “ATM Traffic Descriptor”™ &
H 949 E#=e  “Forward and Backward
PCR” 217}9} “End-to-End Transit Delay” 38 g &
otef]l ¥ &= E “Cumulative Transit Delay”™ 91 2}E o)
2t P}

29 g4 A Atels] = AZHE T(I/PCR)E T
Ao¥n), D,(Cumulative Transit Delay), D (CPCS-
SDU Delay), D, (TSDU Delay)= o422 XT8Y
THz23).

D.=M—-1)*T+D, ¢))]

TSDUE N*CPCS-PDUZ 74 H o=, TSDUS
g Ad A7 DE O5F 2o

Di=(N—-1*M"*T' +DM’'=|MI|, M'ER) )

(A 1, (4 2)°) w2A, TSDUS] A Ade (4 3)
o} ko] P

D,=(N*M—1)*T+Da : | @)
K"TSD}J ' 4

: D,
lu_TN'CPC‘&SDU o 4 A i Tﬁ

(o8 s) g xH
(Fig- 8) Transit Delay

5 8 9

E =59 EFL& ATM %2 o443t 38 A&
HofA] Tk Peie] 24t gEln Y] g8 B2
T AUl 222 EWATE AZqM AZE + 4
B2 2E EREXE A TREEE AAIE
Aolt}. Htd T2 EFLE Tl Hefo] B4 &7
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oM Mel dEnit]e] dolets n&oz Agst
7] 918 DMTPS} 3§ A Ah 2 Yazsies B
Al dEjur]o] dolele) A4S Hate] ATM Zo
EXE Edge #3E &Y Y 715 FHste
DQM *Eo =z A=

£ =F9 BEHL ATMA A T55 & IPA 24
A 71Ed AgE OF 4 ZREZ2 gl e 28
B3, Ao R AFHEe BESAAE D FUA
2E Af 71 FNE o &3ty st Helo oF A
H| 22 #Zde EWILEE Al Tz Aot
ks Ao} AF7HA ATMA A EEude] 2
4o TP EVAXE AF TTEZL ATM E5)
¥ 5L e dojd A4 FEE M2 3
e e e d9rt £8 oF3zholiRol, =&

T4l FHE Qs vag Aol WA Al

Az 24 3 758 6o 7|2 ALy o
T ZREZE ol fFolgi). /)= JuE 1F

T A¥E TEEZL ANHT EWYATE A
F ZREFHE TR 4 AZL F4H0= 7
byl 2 EFe|33], 32], SHAE LL EJAT
EAZ ZREZY IP AZY Y 2E 7]%58 o
43t aF B 71%%E AFse Yeelxs, 30,
AYsA e P DEALEDRIZ FA Usield 4 ¢}

ag 71} AdE 2§ 9 TEESZ L ATM
3 2o A&7 FFHA o4 e e pe
e BRI Rol=

AAA, &8 AZAN 2§ 54 7%e] Az
Bl 2E8 F43 B BddME BLF),
FEv]t o] dlelg} Ao FAY Mul2 FAL A
FE717t ol £F 2F B2 Q% onjEse
A3te] 2& AE 278 & AFo 4% A
Hte] 24D 5 9l

FHA, IPE ol 48 YEHAXE 2FL Y
Ao, 2Fel e 28 pAHQSe) S9F P
QEALE F28 FTH) weld, EPRLATE A
FMEe didoz YEALE TR Al
7t FRQEY] IP FAF ¢ 4 Q. oldF P €
rES] B3 o, ERAAXE A2 QAL
ol HAY F9o 4 FAHol Yehdtt 2 o=
XTP[30l= IP BE)F 2EE o] g3l O§ ENL A
Wil XA 34 ERPARE AE: T2 EFo|

o o] XTPE A4 7|50o = HeAf2e 28
d ¥¢8 2§ 7495 MEFHQA P 748 @
T 4o gElA, $£47 AdE 2F A B
Aol SR 5ol 2HY WAAE WA 2
ol $AE 1F FALNAT AREE ¢ A7 Py
ALE 2§ AN R4 Bt watA, dast o
AE FA =22 3o os easA] gL 44
271 IP HEFA2ER JA4E TEF A4S
A 37 fste] BR . Aol YWIHZ, T A
AE AR 2§ AAZ A$ge g wp
(backbone) 2] oo} £ &4 FukAzid)

AUA, IP AEAZE 7152 o] 88e 28 TN
= TYHE HA$= IP dolelaPd L o] L8t} 1E
AR E Adse=, A4 WA A4
A3 »AEA ger) gty dukxez Ip ey
ZE oA 454 dE AAA 42 915t TCP
o Z2e T2 EFL Ao g 24, TCP:
T AU E dole A2 6 o 7%
< 453 3o, 24P FRHNM Qe E He )
2 AQA B2 P 22 fAZE LR
AA FE38 ALY 5 9] 183 IP YE A~

Ex AH4A7 A= 1P QEALE F28 A3
A 2w 7HIESAY 2§ 44 § 7] 9E
da, FYE A U ERL AR BHEoA 1
o] 5U9F T2E FA4E 7M1 % Az, 259
HAAE Agsicd olFd AMojg 8 5 g7 i
A 25 71YEA 2 LA 54 2oz 1
AlAE A$E 4 Uk

B A479 E O 53L& aF dAA A$e 9
T UENT AF T2EE JF dutd o Alg
He Ipg 2A7] g4 ENA=R ¥ 7=
ATMo] oy ojuiyl, FDDI, 283 EE 9% 3
TH oA 329 LAN #4945 A 8E 5 Q=
Holth, zgly ALANA 2R dYEL AF3
= 2913 S E(ub) 8F94, 2913 HE HE
g BE2EZ 258 74354 DEHe] dele
& Agshe Al oS £84 o= F4E 9t

A<t®l DMTPE A4 IP/Ethemmeto 2 |47AW &
ULAN A 29 E(segemnt) 317 o] A, Sun Sparc20
AZH o] H(solaris 2.4) 6] & o] &5t o1F 74 2
WA Aol HAPD Z2EFE 715H A$ &9
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P v WS E A, EE A, 9=%
A7) FYEel ABwe JHEd i F2 e BES
& Ued £ et g 4EL Y5
a2 DQME IP/Ethernet B olA HZER
171 w &, A ATM NICHA ALY 228
2L ol4T o FEY A o]tk

a9 9= #A Sun Sparc20/FolA LI 9E
DMTP] A A2y T2, dAFA 2ZEH
FEe AE4FA AR, EWAZE A JdIT IP A
Z2og AT AL AEL ERATE HHlE
E 98 AR ZRA g EA%E Ao,
Z} AV SR 2 M| 2= berkeley £ (socket) s} FrAE
B2 AlFHAs AR APL (Application Program
Interface) 2 o] &3t WEr|t]o dlo|etE A%
t} EJANE AZL EIYAYE TZEFE A
7] 98 TEA LT S8 F= AR, ZRE
£ glo|v] A E AT Eolv Z2A X, [P AFLE
2¢ Agd DMTP #3 & FA8 = 74 ZEAL,
Ogja TP T A2 ART TP T2 42E 5
g 7% ge FH draE A=) A% 3F
Wze A ¥y EWATE TZEZZ A
7] 19 DMTP A& 2¥o2 FAdY, 18y [P
A2e NG A AFss [P T2 27T EA S
' AFo=, TP T2 A2aE A=A AFahs
raw 23 A2 Fcal)2 o389 ¥t BE
83 7 TEAATe] F4AL A2 AFHe

Digtribruted
Multimedia Appheatio

(37 9) DMTP T8 AlAS] F=
" “fFig. 9) The implemented System Structure of DMTP

A B AFME 2§ FALe] EAdte 52
Ed Fio a2F AAAY B2EALE Af 7%
< f5ted ATM B4 L 228 32 IP F2UE
ol &gt} WA IP o P ATM Fa=2
2] WEL “IP over ATM™ =+ “LAN emulation
(36]" 71%°] AT EEs ATM NIC &F A o33
22 5 7tA wyiel HE4PAT WA, “IP over
ATM7 o2& @ LIS(Logical TP Subnet)$tel] &4
#E= ATM ARP(Address Resolution Protocol) A4
E ol g3t IFo) Hrlsle TLES IP FaE
ATM =42 WP FH3, BES/HAE JA$S P B
ZofArE FLE ATM 2HXdA AFaEe B2
=514 A48 VPI(Virtual Path ID)2} VCI(Virtual
Circuit ID) Zkel H-$A1F o} FUA “LAN
Emultion” o] A+ LES(LAN Emulation Server)& ©]
23] IP FA45 Q@5 3, 2§ vAA 9 Bres
22 FA$-L2 BUS(Broadcast and Unknown Server) &
28 g dfoith ol ¥ BRESLE A4-4 VPI/
VCI &3, ATM ARP, LES, 1283 BUSsle] €2
71%& ATM NICE A Z3t= 3]4oflA diix oz
AFen.

5.4 £

2 =82 ATME 3% 7=8 2= 34 N2Y
A4 B4 devr]e] $82 A% AgAel Auj2
EAL 548 & e 24F 18 EJLXEAS
=zEE9 479 #F Aot ALH T2 5F
A E AHERe] Muls EPL 87 d9E, FE
Ad Az, AL T34 2L ATMZ ] Edj g 3
A A% A& 2F 74 B, BSF Q@5
¥, H4d f3) g, Af 4 £, 22 oF
wA o] A% v T3 o] v F ARAE FE
k. 45 FHE QA= DQME 5319 ATMY
°] EdY Qxz A@HZ, H4F AAE IS
2§ EJAXE X2 EZQ DMTPE 3o AF
2.

A<kl DMTPE 349 #734) dizs] HeEny
o] Holgg THo2 F$dr] A5t o g N%
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A 27 AgE g g 24 242 98 o
' 54 71%¢ 2este QAsgY B9, 28 5
AL 2F 744 257 N2 528 8oz
A 291914 el 2R H@AZ, (3, 3094
EZ2E AL BER FALE o5 wyy 5
A 2§ TALAAT QA 4o) o] Fo] AxE 47
BozZH, QAo BE A4 I T &4 Haz
g 5 e B¢E AAYY. ada oF FNe
IPAA AFEHE BE2eslrEed gUsd2E 24
715 %E o] 4-3te] 4AHU7] o), ATM o] 34
IP 87 o] #|-F=3= FDDI, Fast Ethernet, 100 Base
VG-any LAN 53 242 514:9] LAN 87364 % 4
A 228 F A B3 293 JEE ol L8 A4
(Virtula) LAN 715 9] A3 840M% 34 2
AY 2E 28 7490 598 P 528 & @
o LAN A29E7} old T LAN Al29Es s
BHx Loy Aoz AlgHr}.

£ =FA A DQME AR =2y e ¥d
A2 4 7+¢d TSDUA &£, TSDU 27, 24
X TSDU A% AL 824457 989 “Maxinum
End-to-End Transit Delay”, .“Cumulative Transit
Delay”, “Peak Cell Rate”, 222] 3. “CPCS-SDU size”
e UL, 2 o]8d] ATM k9] Yko 3
@ <12+91 SCR(Sustainable Cell Rate), BT(Burst Tol-
erance), CLR(Cell Loss Ration), CER(Cell Error
Ration)§9] EAY A= w8 &A] gt} o) @
UAE ATM #7394 DQME o] g ATM 29
A2 AF PFE A8 [33, 344 Alep 97 A
FE EUZE 21 7158 H71e o Ao}

BA, Altd XEEZL Sun Sparc202] IP/ethernet
BN T2EZY 7% ASH A4 T 9
P AE W5ES] ouge A1dd JHe) A FE
€ Yehd § Qerbd f@ Y2EE Adsy §)
I, olHE H2EF ¢EH £ ATM 8708 o4
¥ dlgolx.
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H5E2 DMTP 0zl =

DMTP 712 A j(control) M7} dloje} A7
2 R Ao Hzle 2§ 47, 2F A,
Aol, A4-E Ao L2 AHLH, doje} HZ L
aF vAA dge] §Heg AHLEY. 1" Al
A A F2E JYeplL, 4 93 Y=o g d
e ¥ AL ¥ A2 282 ¥ A3d vhelyh

19863 ~1991

19843
19864

1995

£ HGls 04s 28 EVATE T2E3 M 1073

s 8 A

IR A AE st
EA(F D
FggE dEgd %
AFF ATEFHAD
st oigd F
A AFEIHAD

19959~8A4 MANGE AL
A8 %3 2y

HFRe Ad4+4

FARR: LY T2 EF, o F TA4Y, B

Cheader(Common Header) :
SID GID RTT, QoS PCI GT Reserved
[8] (8] [4] [11] [1] (1] [3]
Control Packet Format :
Cheader | Base | Credit { BS BI |SGNvGN|Reserved] SRANVGMA | GAN | Check
2] 2] 2 | 2 [1] (3] J[4*SGNv2*GN]| 2] [4]

)2

Retx Begin Ack Num 1(A93d AAF A& 9

Retx End Ack Num ({198 AdEF 2 W3)[2]

Retx Begin Ack Num n (n=Selective Gap Num) [2]

+H AAL BH

I Go-Back-N Num |

2 | 2 [4)

[2] (21

(4]

Retx End Ack Numn [2]
Each Group Member Address 1 [§] )
I§ 439 A
Each Group Member Address n (n=Group member) [8]
Data Packet Format :
Cheader | DSN DL | Timestamp | RMSN Kmved Hcheck| DATA Dcheck

(DL+padding) [4]

(2 A1) omTP HZITZE([ ]: Ul0|E o)
T : - - {fig. A1) The Formats of DMTP Packet ([ 1: byte unit)
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mmon Header 2= HE{([ ]:8l0(E iy,
(H|E o)

The Format of Common Header ([ 1:byte
unit, ( ) : bit unit)

Field name Function
SID[8] Source IDentifier
GID[8] Group ID
RTT(4] Round Trip Time 2.2, A Al 453 = 4L
Tsdu_Max[2] | TSDU & Hja7)
Tsdu_Ttv[2] 'I:SDUP-] THo= 71E YL psecth
Err_Rate2] | TPDU S £ € <824, 712 @9 = 1040t
QoS(11] Delay[2] FEZ AF ATLR, JE @ 2%tk
Jitter[2] Jitter QAo 2 712 @3= 276 o}
Priority[1] AE 49 #9498 dehin, & AHEH 3 UA g
EOM(1) Fnd of message & YEMT, 1 21 Z$-o] vAX Y E&
Ebdtt.
ACK(1) Ack. THI2M 19 HALE TF $gold
NACK(1) | Negative Ack. ZHI2A, 191 B9 2F F4AN 2R
HA43L 279,
Protocol 2 rM @ Add T
Control Retransmission Mode & YEhilE ®W=2A, &g gtel o
Information RM(2) A Fee JAFHLS SALE 9,19 FeE A9
] ARAF, 290 F+E GobackN AAF 39 AL Ad
F AAFEA GobackN AFFo] Efd g v
o,
Data Checksum #r7& Weldls E#224, 19 393=
DED ) Hore AzAe FHeA g
Reserved (2) | Reserved Field
0 = one-to-many
Transfer Types| 1=many-to-one
@ 2 = one-and-many
Group Types 3 = many-to-many
1 = malk
(1l Group - cE
Primitive | 2=join group
Types(2) - 3 = set group
4 =leave group
Reserved(4) | Reserved Field-
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<X A2) Control Packet .7 ([ ]: H}0|E £+9])
{Table A2) The Format of Control Packet ([ ]: byte unit)

Field name Function
Cheader Common Header
Base[2] Sliding Window 2] A2 &4 WE & 44 #9e Az Wz
Credit[2] Sliding Widdow & w}A % W% = +2 v e ujxe W5
BS[2] Burst Size 24, Burst Interval %] 94502 A4 dolely vlo]
E 77
BI|2] BurstInterval & WYeliE BEZA, 718 99 psec
SGNVGN | 23 ot 31 Ae= MYy HA+e 9§ Selective Gap Number =
1] out-of-sequence WAlZe AFE e, 2§ HAGH= Group
Number T 2]t}
SRANVGMA | 23 ggel Beolls A48 AR$L A5t Selective Retransmission
[n] Ack. Number 2 A|-£H3, J§F HA¢] @AY Az08 A4 Ao
= % Group Member < Address  ©] 8¢},
GAN[2] RM °] Go-back-N AA$Y %%, Go-Back-N Ack Number £ AF-&
Check{4] 4 ¥delE9] Ho MR Ay Y3y Y=
(I A3} Data Packet 7= ([ ]: Hlo|E Tig])
(Table A3) The Format of Data Packet([ ]: byte unit)
Field name Function
Cheader Common Header
DSN{2] Data Sequence Number 24, A& glojete] vlolE @9 Az & Wz
DL[2] Data Length 24, IHE A=l AH4R dojgle] nlole 7]
Timestampld]| =g ojxx) £MZHE AT tmestamp BEZA, A A8 57 2
RMSN[2] Reliable Meaage Sequence Number 2.4, 849 &g TEF AP
T WAAL RS2 A% dUsE s,
Heheckl4] | gjoje} szl oo 3=y
DATAR] | 93 A8 =olert TS Y=24 4 stolz B2
Dcheck[4]

dole M3 Ye2A, DC EA Fo] 1< AL A=ZHE 59
&

TE ZREZ M3 1075




