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Fig. 3 Bandwidth allocation and available transmission time
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Fig. 4 The message flow of error control scheme
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procedure frame slot()

input :
{C;} : the transmission times of ge set {5}
{P;} : the periods of message set {S;}

Foin = w20y

Frias — Emm
compute (,( M of { (1
/* furst multiplier of GCM which is larger than Frin */
F o [Eogl-GOM
while (F < Fina) {
if npa.llocu((}”P)
else F—F4+G

= success) exit

return (no schedule)
end procedure

procedure npailoc()
input : {C,},{P}
/* utilization constraint */
if (Og + U + $) 2 1.0 return (fail)
for alli
Hi e ~pi—
* one slot constraint */
if R; < 2d+ SEL(m)+ REQ return (fail)
* protocol constraint */
if (50 Hi < F — y) return (success)
else return (faﬁ
end procedure

O3 59 E g9 719
Fig. 5 The bandwidth allocation scheme
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Table 1. Example stream set

T, T, T T,
P; 35400 79410 24240 96860
cere 7020 960 1200 14960
C, 7050 990 1230 14990

2839 &5 A=A A7 =2200
Table 2 Allocated slot time(Frame time = 2200)

T T L T,
H, 470 30 123 349
X 7050 1020 1230 15007
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02
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log{arror rate)

2 6 miA Fgo) ding TEAT WHHE
Fig. 6 Deadline meet ratio according to error rate
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Fig. 7 Comparison with dual link communication

2EY AP AHggol % Hol o kA9
WA Yol 7h5aty o8 47 the Ay A
e 2T gaa Sws APoME ZHe A7
o] FEAY VEES) FE JPE YIRS o
AYE 3% ¥ olo) Ye 2EY ARE e

o) o] A= 19 8o veht Aok 1Y 8 =
A Azre] 2 AR o AR FRAD B
gol 27188 BolT ok

0.90

0.85

Sucoass ratio

0.80 |

.7 . " N
° sOJ) 2000.0 4000.0 6000.0 8000.0 10000.012000.014000.0

Frame time

8 8 =Y A O FEAG BET

Fig. 8 Deadline meet ratio according to frame time

ol2 £ S8l 2EY ST F7IHIA kA
HBsZlo2 Uslel AT o] Audzle) 2718
L2FES e IR 50l S HES 2T Ao
ke 1e gFolm olle ZENT VEE R A®)
3} 2] AN

R, =, Cl=le) +, Cle(l-le)" -8 =(1~ e} "' (1-le+kle§) (8)

Riy& k7t A28 a5 o) 438 24 =Hed
ol R;p7t k] F7iell whe} o] F7HHE ejnjsia
B A4S 29 A7) FEFE FEAT TR}
Z7H &, GE 2EH S7F 878 A 2R 8
olgl & wf T} Gt RpEE FATiH 2F7AE H
3 F7HQ] R Fo] FFEojo} Ftt. o] C7t F
7helolok FE U]l i) £Fo] FIE ¥IFE
o CE ooH WE Zupsked 571 c MY ££%
F7IE Ay @b oo 2FE R A 9
9} Zho] A4tk

1837

www.dbpia.co.kr



HEHEPERIE "B7 Vol 8 No. 7

R, = ¥ .(C ey (-le) +, C,, ey (1-le)*"" -6 (O)
j=0

deby 58 oF 2TFARNE TEAIEYE 54
(10)E TFATIE ke BATF 3

R.2G; (10$)

i,c i

V.d &

£ =R AgA ol 71g Azt Al
o] eFAl Z1HE AL 45E B/ Al
e 2F5Al0] 71HE A9 AAF 7P| 7kt
T Ao AF Ao AAT FA AL FHEol
7P ole FEAI & F71 oA viAAY A
Ago] o]Ro)F F 7] wWEoltk. AFA o] itk d
AZE BAlolA HAE g o] s B9
Y AT EF A T HEARY ARF
o] o|FAXEZ o] QFAY 7P LBA AHAF
L3 WA Hpe 8T I UE F7HH2
2 g7k daby AZA F2 FH A8 9
FAS 71yl wjE] tiGEe Gurt iHes
A =59 o] F7t hEEFL2 AL dgF ¥F
719l o8 4A ¥ ¢ A o] 71¥L FDDIY
g AlZHAeF EE T2 E&(timed token protocol)
Zol A9 E FF 7IYol £ HHE FYIse A
AlZF B4 71H A48 ek

AR 2EHo] 2 FEE LF-&0] VIEAAIL A
T8 F e LREET AL AS 7ML A9F
o] ggsjojo} sh=t] HFL &% A 292 F
7t @259 278 LFEE TFAIE Ut UgE
9] & ALY 4 Utk ¥ AF FAEE vF
g 2EP A BEHA LR/AM 7T oF
2 59 TDMA 3 °HUEE ol HiE
g3st e RA ] gl g 77 JWE Aol

jugd

1. James F. Kurose el. al., *Real-time communication in
packet-switched networks,” Proc. of the IEEE, Vol.

1838

82, No. 1, pp.122-139, Jan. 1994,

2. Malcolm and Wei Zhao, “Hard real-time communi-
cation in multiple-access networks,” Journal of Real-
Time Systems, pp.37-77, 1995.

3.J. K Strosnider, T. E. Marchok, “Responsive,
deterministic IEEE 802.5 token ring scheduling,”
Journal of Real-Time Systems, pp.133-158, 1989.

4. Nicholas Malcolm and Wei Zhao, “"Guaranteeing
synchronous messages with arbitrary deadline
constraints in an FDDI networks,” IEEE Proc. of the
Conference on Local Computer Networks, pp.186-
195, 1993.

5.Chitra Venkatramani and Tzi-cker Chiueh,
“Supporting real-time traffic on Ethernet,” Proc. of
IEEE Real-Time Systems Symposium, pp.282-286,
Dec. 1994.

6. o1AFE, AE2, "ol ESf) 7123 A7 BAE
A MR dAF g 7Y FFFAYY =
A, A 20 A 2 &, pp.383-394, 19953 24,

7.Mischa Schwartz, Telecommunication Networks:
Protocols, Modeling and Analysis, Addison Wesley
Publishing Company, 1987.

8. K. Arvind, Krithi Ramamritham and John A.
Stankovic, “A local area network architecture for
communication in distributed real-time systems,”
Journal of Real-Time Systems, Vol. 3, pp.115-147,
May 1991.

9. Hermann Kopetz, A. Damm, J. Reisinger and W.
Schwabl, “The real-time operating systems of
MARS," Proc. of Operating Systems Review, pp.141-
157, 1988.

10. H. Garcia-Monila, B. Bao, and D. Barbara,
“Aggressive transmissions over redundant paths,”
Proc. of IEEE International Conference on
Distributed Computing Systems, pp.198-207, 1991.

11. Junghoon Lee and Heonshik Shin, “A variable
bandwidth allocation scheme for Ethernet-based
real-time communication,” Proc. of the First
International Workshop on Real-Time Computing
Systems and Applications, pp.28-32, Dec. 1994.

www.dbpia.co.kr



WO/ ASA o AT BAA G A fAgol A8 2R 7Y

12. Junghoon Lee, Heonshik Shin, “A bandwidth
reallocation scheme for Ethernet-based real-time
communication,” Proc. of Second International
Workshop on Real-Time Computing Systems and
Applications, pp.28-33, Oct. 1995.

13.S. Mukherjee, D Saha, M. C. Sakena and S. K.
Tripathi, “A bandwidth allocation scheme for time
constrained message transmission on a slotted ring
LAN,” Proc. of Real-Time Systems Symposium,
pp.44-53, 1993.

14. M. H. MacDougall, Simulating Computer Systems:
Techniques and Tools, MIT Press, 1987.

0| & Z(Jung Hoon Lee) R3]

1988 : Mol o [ FE T8
A

1990'd: Mg gt 3 FEl 384
At

1996\ M & Tl 85l P FE o
uHA}

1990 ~ 1991, 1996t} $-52 27

1997'3~8A) A S B A S ANgA G 2y

e-mail:jhlee@venus2. cheju. ac. kr

1839
www.dbpia.co.kr



