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Design of A Real-Time Transport Protocol (RTTP)

Changyun Park '

] ABSTRACT © LT

This paper describes Real-Time Transport Protocol (RTT P) that provides for a user connection-oriented
services with performance guarantee. Assuming that real-tivte network services will be provided, RTTP solves
problems at end-hosts. RTTP has defined 2 new set of primitives for real-time communication services based on
the analysis of user requirements on various applications. Introducing the notion of Abstract Network "Layer
independent of real networks, RTTP’s implementation scheme can be applied to varions networks. The study
also introduces an implementation strategy, protocol as a library, to provide predictability of protocol proq:ssin'g
time, which should be known a priori for performance gnarantee. Tnternally, RTTP has a set of QoS translation
rules that change a user’s performance requirements to the equivalent network QoS parameters. RTTP also
introduces a new opportunistic error control method that can trade-off between overhead and error correction
according to a user’s requirement on reliability.
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report_status_change()
s = read_sensor();

if (s>LIMIT)
transmit(control, s);

}

(32 1) 24 of Ala"HoM HAIZEE49] o
(Fig- 1) An example of real-time communications in
distributed constrol systems

transmit_samples()
pbutf[i++] = read_sample();

if (i>=BUFSIZE) {
transmit(player, pbuff);
i=0;
}
}

(223 2) Playback SE0M MAIZHEA19] of
(Fig- 2) An example of real-time commnucations in
playback applications
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282 83 F71(P)
« 3713 : P=(PRD, p (period) (sec))
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s 24 A7 :8= {(data length) (bif)
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4. A=54 (R
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«S=1 M bit
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* response i

— SUCCEsS

- timeout

- fail +reason
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(Fig. 4) Logical and Implementation Architecture of RTTP
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[1), #%=] A7ste] T8YE 913 Integrated Services
JEF2] “Network Element Service Specification”™[23]
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B AFF Y 2F)
— H AL V& (average rate):7,
— #x] |4437] (max. burst size):b
* AL
— At ALA7t:d
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5. RTTP2| 44|

5.1 RTTP PDU 42
RTTPE] PDU F+ZF =@ 6 P}z d= g =
EPLERLELRT PRy

o Version 3¥9] /133 384L 9 RTTPS] A

* Type PDUS] £ /-8 el

» Sequence Number 29 44, AAE, AvE §
L5 A old] AL&-E}.

* Length @ PDU2] Z ol & yehdct

o Timestamp 43 2] AEAZRH dolHE W2
Alz-g vepdr. olg §8 4 &2 AA A4

A AsE] A7 059 dEE BANTH(E

A &3 4 2o Ere A B7)3 oy 2
A7t AR e @S B T3} o] Fo)A Qo
2 7Hgget)
o Checksum 41l PDUS] 2§ A& A48}
 Data/Control PDU Z&4] wle} He]H T Ao
FEE gA =59 7hd Zdolelth

I

[*] 8 16 31

Version Type

Sequence Number

Length

Timestamp

Checksum

Data/Control

(32! 6) RTIPY PDU P=
(Fig. 6) Structure of RTTP PDU

E2RTIP Z2EZ &g

RTTP2] T&9] (F, RTTP AJu] 2252 34) =
2AFY HEHZ o)fodAoz Z2gge A
A& A AFE = RTTP HH| A8 2 as L2
A FojoA o]k & A A RTTPY 53
A 7l FE¢A B8, 0 F Ao T& 42 44
9 dHolg Hp4l TnElBe TEE B3 49
712 il

(1) 927 44 Aulz

RTTPS] 947 474 #RoI4 713 a8 2498
MEAAAZS 42 4B Ao
AgAL 87 AYES ARAEY FAAAER
MBS FAAA Wolth olF FAHo2 EY
3 vhest k. |

QoS Translation(T):UR—= QoS .y

where U R(Use Requirements)=(C, P, S, R, T)
005 44(QoS of Abstract Network Layer)
=, [ D)), (4, 1), @)

RTTPS] £AUA 28 F2& 2973 20 g%
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where Crrrp is the processing time of RTTP

(i.€., the sum of the execution times of send data and receiva data)
i =14
¢ = 1-R

Sul ol G T Ak FAAL DA, W R7]) il N e DR

(22 7) RTTP] =2 HE 7
(Fig- 7) QoS Translation Rules of RTTP

(2) dlolH F4 Aul=
RTTPS] HolH Ado AojN 718 FAHS 7]
& oF Aojoltt. WA £¥ & AxH T
T2 U #4445 5 FAEEE 2 °“"_!"°1|"1
Jaakamﬁ Lig= N
L5F Aolg EHF dojE ] 48 A}-S-xm RTTP
ZZ]o]E| 89l send_data® $HFOER o] FojHr).
2% 8L send_datas] E= 252 Vel Aojh 2
golx] Holi uiet o], RTTPE WA|X ] $4&
3 F, F/F o2 Ao wHAAE FAAEY oF
AL BFAG. A4 FA S 27 glod, 44
A% Al BAglel S AFANAZ AF 27
2 Bl AHEAT O AL ¥ F UASF T,
L2571 vig] Ad & A4 FAA ol2d o F
Aol & AZgrt. ©F Aol Wge ¢ RTIP 7]
¥olA oln] Ay ons AFd7 2 e}
dolge] 48 AbgAst RTTP ZE|vje|Hgl
-receive data® FH o 2N o|FoAt. a9 9=
receive_data®] 2= g¢-2 Eld Zolth RTIP:=
AR E VEAIAZoZYE YA ¢ F A
AHe T 0F.AFTE AAEY. o F Aol
$4 2 o35t T, A4 {77t A&
ARG AFEA FAIR Y o2& dd Rtk E

send.data(dest[D, message, userTO)

make a rttp.msg by prepending a header to the message ;
send.to.network(destID, rttp_msg) ;

if (reliability interval expired) {
while (more message) {
if it is a response
read and update reliability-threshold ;
else skip; /* leave the message and try the next */

if ( reliability-threshold is not reached )

refurn success ;
else { /" must do error control */

timeout — min(2 x avgdelay, mardelay, userTQ) ;

wait for the response for timeout ;

if (a response arrived) {

if (response is ACK)
trate relxablllw-lhreshold
tetum SUCCESS ;

1
else
while ( neither mazdelay nor userTO is not elapsed ) {
retransmit ;
timeout — min(2 x avgdelay, mazdelay, userT0) ;
wait for the response for Limeou! ;
if (ACK response arrives)

update reliability-threshold ;
EetUIn SUCCess ;

il (timeout = userTO) return timeout ;
else return fail ;

g—"'.'

if (timeout = userTQ) return timeout ;
else return fail ;

(% 8) RTTPY] send_ata ME|[
(Fig. 8) Algorithm of send_data in RTTP

receive_data{connectionfl), msgbuf, nwerTQ)

{

read fromy network(destl]), ritp_msgbuf) ;
check if the ritp message is late or if it has an error;
il { po error ) {
if { reliability-threshold reached ) /" sender is waiting for ACK */
seod 2 ACK response |
update reliability-threshold ;
move data from rl.lp.msgbuf Lo msghuf;
return success ;
1
else |
update reliability-threshold ;
send a NAR rosponse ;
if { reliability-threshold reached ) {
larity +— mazdelay — (current time -~ timestarnp) ;
if ( Jax#ty < minimum round-trip time) return fail ;
/* wait for tetranzmission from the seader up 1o the user timeout */
timeou! +— min{lazity, userT0) ;
while ( timeout is not expired ) {
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peeking incoming rip messages

il (a retransmitted message) {
move data from rttpausghbif to msgbaf ;
retlirn success ;

relura fail ;

elge  { /* it is an acceplable error */
il { bt error ) move data from ritp_msgbuf to msgbuf ;
return errot_type ;

} /* end of error cese */

}

(3 9) RTTPY receive_data X2
(Fig. 9) Algorithm of receive_data
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To(emorratio) S e — 4§

where § is a room lor late transmission

CTD <d— (M -1} x g

where A is the maximum number of colls for an Abeteact
Network Layer Packet .
(for 2 G4¥ packet, M = [SEXIEOVasil))

MY AAL A0 i @, OViasg = DAL grEthed

- (3 10) AM SZI QIR 2] ¢l a
--- (Fig- 10) Translation Rules to ATM QoS Parameters
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