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ABSTRACT

In this paper, we develop and analyze a variable bandwidth allocation scheme according to the traffic characteristics in con-
structing distributed real-time systems based on TDMA-implemented Ethernet. The bandwidth of Ethernet can be used efficiently
by the variable bandwidth allocation scheme which considers the traffic characteristics which include the period and transmission
time of the message stream and the overhead added due to TDMA implementation.
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g3stn SMPL(15)& ol &3¢ AlEdH oA o8 F
gAY BEAQRE 2T ¥R PR ¥
A TDMA @49 &FA3He MARSAX < 2]
2ms2 ARt 18 TH 82 A& WE F
BAY BEEE Jehdth &334 ARk AAF
713} fxel] o3 YL wed, AAS7IY Aie
F7180] Folshe x=o £, dt=do] AAE7IS

procedure frame_slot()

Ao /7, E9AAY eviF=, AASIIHY F
7] B9 829 o8 ZFEt. 2= SR3H Al
& HAAT AT DEAFE S,
7PAAQ g o8 RN 2RI &
ARt ge Baa Jgdl diE FaAEH A
2 238 4 Utk MARSIIA ¢ 28 10usd] €%
1A AZHE AAYGE 0y 7oA Hole uist

input : {C} : the transmission times of message set {S;}

{P;} : the periods of message set {S;}

compute GCM of (G}

GCM

while ( frame < Fa) {

F
frame « [ .I"] « GO

/% first multiplier of GOM which is #/
/% larger thaon.;n &/

if (npalloc( C;, P;) == success) exit

else frame « frame + GOM

}
return{no schedule)
end mainloop

procedure npalloc()
input : {C}, (Pi}

if (Of + U+

) s 1.0

for all i
Ci

H <«

Py

B

return(fail)

if( IH <F-7v) return(success)

else return(fail)

a8l 6. ZH4 At B $ EFANT BT 4ndF ‘ )
Fig. 6.The algorithm of deciding frame time and allocating slot time
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el ZF XA At 2 FRAR 95EE £33
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AFHE HAFT €8 &R WE £F9 27
o met 2AE7HEAE0l FIE £ ey # =i
A MARSSY €RA1E 7122 39

2 =EdMe A2d FF ol WAlA 2EH
At ok 7Hgdled T8 022 d3se Aed
7HE AT a2y WAR] 2B §4o| wgtel
2 2L 2EHS] 371 % AAE n@cd a4
2004 Hole T, £%& A3l 234 =9 24
=7 FAR FRE mstodol firh o] By dA
2EY F7b 3 Al Wiege 22 AjxFe
e nestd T, £%9 3718 23E & A
2E39 ¥zl @8 M T Alzddel oW
He2A FeAa acle] €. o] 4+ dndF
A go AN BAle AL 7 k=3t Holg
F3 g old AF A x=7t SRARE
AARsA oAl 2z} exol Fele AR FHPAL

‘ - variable allocation -
| &= fixed allocation

s - statistical TOMA |
200 frorm e e e el )

\
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100 \ \\ \\\ .

~>Jlm}ﬂrr

m!m

|
|
|

success ratio

\\ \

0.0 b T p - T
03 05 .. 07 09

utilization

28 7. AT R (EF31E=10us)
Fig. 7. Schedulability versus Utilization{Interslot time=10us)
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Az 2Edel A$E EAste 4838 54 A
28 TA%e Aol At B & =Rl
© 74 =289 AA7E FEE d8=E A3Y F
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Fig. 8. Schedulability versus Utilization(Interslot time=200us)
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Fig. 9. Schedulability versus Interslot time(Utilization=0.5)
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Fig. 10. Schedulability versus Interslot time(Utilization=0.7)
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