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Delivery Delay Analyss of a Rea-time Ethernet MAC Protocol
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Abstract: This paper proposes a new persdent contention based red-time Bhernet MAC protocol that provides a predictable
upper bound for the delivery dday of red-time frames. Under the new protocol ,if a oolliSon occurs,the red-time gation keeps on
sending a contertion dgnd ingead of gopping tranami ssons. Through this perdgent transm sson mechani am the protocol irforms on
red-time and low-priority red-time gationsto gop trangmi ssons and leaves the bandwidth to highrpriority gations. Moreover this pro-
toool is compatible with Bhernet MAC protocol and thus red-time dations can coexig with gandard Bhernet gationsin the same sys-
tem. The paper describes the protocol in detail and analyses the delivery dday for red-time trfic. The andyss and the smulation re-
auts derondrate the method is correct and eficient.

Key words: red-time; Bhernet ;media access ocortrol

MAC . ,
(- , :
(21 , s
,C Venkaramani T Chiueh!® :
RETHER ,D W Aitty!! TEMPRA :
,CSVA/ DCR!®!
,DOD - C3vIA/ CD®! ( RT-CSMA/ CD)
, V D Kepsdid®” 2.1
CSVIA/ CD . CSVIA/ CD ,
, . RT-CSVA/ (D
MAC B v Ryendra® MAC ,
, ( [10]
).

:2001-06-25; :2002-02-14
(No. 69984003)



176 2003
, T, Tirs
, x
, ,m ,
, , m :
’ T' IFS ll . 1 ’
. Tes+Zp+J+mMC+ T s +T
2.2 RT-CSMA/ CD ,
’ 3
IEEEB02. 3 , , .
47 , D n, 1-
, 1 c3via/ D8
[8] ,
,IEEEB02. 3 RT-C3vVA/ CD
9% [8]
96
RTCSVIA/ CD , ,
96 , .
) » RF (2 (
CvVA/ D , ) A ,
96 , 96 A
, ; 3 £,
, (4) .
, (5 ,
2.3 )
1 , (T) (Te). , ,
T, , ' :
T ! L} il
J, C. Tirs, , 2 )
T’ IFS » ,
T ies < Ties. m ,
, 1 ,
‘(——t——){ﬂpg\(—- dip+J -P!(—C—D{ —)in;;*‘_ T _4 A ’ B , N
— mar —>| |“;"‘*’“‘W"§:’ l— mrtmEn —p] ( )
——— #iaenE V(n+1), n (n+
1).
1 2(a) A T



2 : 177

) Pc ) T ,
=1-e ¥, ,
-FC- I\TCRy
Drer, T, Ner
Der. Drsr.
2(b) A T, . D
, A , ,
Ps=e ™ A ,
P R yin ABree

= ==t RS /N NFaR
TEROEECICL ,\:”i :Né“?lil - M R
|-— DN —eia— W -I \ HlE N PR B
i} / af

b—n o b s (aversch— o+ |

! i = g Sl s s | B

}-—miim—oL— noE AN I«:ﬁ!lﬂ*i ®
|-—— i —-|

2 . (a) : 4
(b)
31 ,
, . , N
@ : o 1+ N,
, ) D;=D"1 + NsDer
. o3 A @ :
n(n+l), Tp ‘ Te ,
1- e, PCl:—n—nJrl(l-e'Mp)’ . ,
D1=Tp- X+J+C. : 4 . p@=—3—n+1
X A '[1' e "“J , Ij'2:)?1+J+'l' + C.
— -Tne "\p
A X s ’ 1= mp‘
-AXx
e X Tp 1 - -T e
-e M X), (1_e)\(1 x))e)\x, 2_[ ] +T,+J+C
(1-e 0 Hyg-x . 2
P(X> , 0 x<T ¢, _
X0 = ey = 1+K
X , D,=D7 + N&Dwr
-Ax
F() =1- P(X>%) =1 oo -
’ = (Pat Po) (1% Neg) W
X , Pe
T T J— —
- ’ Ax _ PuDi+ PoD,
X J’XdF(x) :I X: o dx Dk = e 2
0 0
_ A e-)\)((_}\x 1) __]_+ o1 e-)\'[p 3.2
1-e M A2 o A 1- e Mp , T

(€Y :



178 2003
, Tp
4
, Pa= e M.e My
, : 500 , 27
Xs, , IEEES02. 3 '3
© RT—C3SVIA/ CD RTO
- _ o1 ) )
Xs= Pall+ Pa[l+  ]]= 5 Pa-1=77p -1 10Mb/ s, 5.1282 x 10" °9 m'®!.
|'M-e»ri(r+1p)|<1 , A ,
1 _ , ,
- =T -
1- Py n+1' Ds A ., A =15 /s
1,-te 4096hits, 32hits® 9.0x
-\
Al-e 10°%s, 9.6x 10 548 |
2 T 8.0x10 %s,
' Te ObjectProcess of subnet_0.RTO
, , Po=(1-e Mp)ate ™, 00010 Transimission Delay
0.0008
T , 0.0006 [...ereveeresenrerese e eessenencecnscs
1 e — 0.0004 [ covopr g oo
P = , D3+ D
T+l T 00002 A /\VA\ Ay ﬂ/\ |
T , ool WV ANV VA V
T ) ObjectProcess of subnet_0.node_0
P : Transmission Delay
o N 3 0.10 /
Pa = 7(1-e77), Dy 008 |
(3) T 2 2 0.06 //
, Ps=1-¢ e 004 /
AT e AT 002]... /
T , P = 000% ' | ' | ' T
10.0s 102s 104s 106s  10.7s
-’ 5 + 5,
5
T, ,
5 RTO mode. 0
_-n -x - N
Pa =171 18 (1-e"r), ,RTO
Ds. TorAaY= Tis+ A p+J+mMC+ T ' s +T
oo —1— 4 = Toray =4.625282 x 10" “s
w= .
1- P 7 n+1 ~ 'RTO 4.2104 x
+[ Po(Psxr + Pxx p) + Ps(Psa + Px ) 1(1+Ns) (3 10" %, Tomay,
_ 1 1 -
Dsr=| 1. Py n+1D3+(P52Pszr+Psapsa) '
'(53+52)5TCR+(P52PSZP+ Psspsxp)ﬁl (4 '
_ _ RT—CSVIA/ CD
3 @4 Nsr  Dsr, 1 2 5
N_CR IjTCR-
1
A n+1’ '
1 | =
n+1 + Nsr, A ,
Drs. '
s PD1w + PDR [1] BoggaD R ,Mogu J C,Kent C A. Measured cepacity of an Bhernet :
N — . y .
Polos + Ps ;Jﬁ_ + N myths and redity[ A]. Proceedings of the SIGOOMM’ 88 Symposum

[C]. Cdifornia: SIG0OMM ,1988.



179

[2]

[3]

[4]

[5]

[6]

[7]

Miclot M ,Roncadi B. Isthere afuture for Bhernet inindustria control
[JQL ]? hitp://www. mendacturing. net/ megazine/ planteng/
archives/ 1998/ ple1001. 98/ 108520. htm ,1998.

Venkatramani C, Chiueh T. Supporting red-time trefic on Bhernet
[A]. Poceedings of the IEEE Red-Time Sygems Smposum (RTSS
94) [C]. SJuan Puerto Rico:RTSS,1994.

Ritty D W,Mdone J R,Smeed D N, et d. A red-time upgrade for
Bhernet based factory networking[A] . In: Proceedings of |ECON[ C] .
Orlando ,Horida: IECON ,1995. 1631 - 1637.

Lann G,Riviere N. Redl-time communicationsover broadcast networks:
the CSVIA/ DCR and the DOD- CSVIA/ CD protocol s[ A ] . Proceedi ngs of
the IEEE Red-Time Sygems Smposum (RTSS 94) [C]. S Juan
Puerto Rico : RTSS,1994.

Kepdis V D, Koubias S A , Pgpadopoulos G D. Inplementation of a
MAC layer protocol (GT-C3VA/ CD) for indugrid LANs and its ex-
perimenta perfformance[J] . |EEE Transactions on Industrid  Hectron-
ics,1997 ,44(6) :825 - 839.

KepsdisV D ,Koubias SA ,Hardabkdis H C. New hybrid MAC-proto-
ool for red-time bus networks[ A]. IEE proceedings of Gommun[ C].
UK:IEEE,1994. 325 - 333.

[8]

[9]

[10]

ANSI/ |IEEE Sd 802. 3. Irformetion techrology-loca and metropolitan
area network[ S] .

Rgendra Y ,Prashant P,Rephadl F. A reservation-based CSVIA Proto-
ool for integrated manufacturing networks[J]. IEEE Transctions on
Sygems ,Man and Cybernetics 1994 ,24(8) :1247 - 1258.

Tanenbaum A S. Gonputer Networks[ M. Bejing: Tanghua Univ.
Press,1997.

1975 3 )

1975 8 )



