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Evalutaion of Real-Time Interconnection
etworks

Kenji TODA Kenji NISHIDA Yoshinobu UCHIBORI
and Toshio SHIMADA

Electrotechnical Laboratory

Abstract

Network topology and control schemes are evaluated in terms of interconnection networks for real-time
parallel processing. The worst case delay of a crossbar and a multistage network (Omega) is discussed.
"The discussion draws the advantage of multistage network with a proposed priority forwarding scheme
for wide priority field. Its performance on oldest packet first policy is shown. Virtual channel flow
control technique and implementation of a priority queue are also discussed.
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Normalized Throughput

008
AN
o
\

' VBPFps
o8
078
07 -
I N e BPFp8

200 4.00 o - -

E6: F+FNOREILEITE - 2 EEEREZ Y FROX
V—7v b

4%, BEREEEY AR LBEEF Y FVOHHIDOY
T, Yialb=vaven-Fux7aA0RKIER
B, *a—0H A XEDONS A—5REBRF ¥ INVOE
BHESELEDTIFE V. 3/, HoHRCOVTOR
HLIT Vv,

BEe
BEOHROBEEE X TTE -2, AAR BFHHES
HRFFEL U DRENE WR7T -F7 FrBRCRHEL
$¥. ¥, ARRZERETE S iERT — %7 5 F v ROEH
B LET, )
7ed3, AKEFFRiL, FHEHNT QTR 4 EEHEEMEANRE
BioLd [Hv¥7a—Va vORROEKONRIMT 2H5%]
D—RELTITo b DTH D,

SEXM

[PF1 | FE, &, &3, BE: 383y 17—/ B LHE
SEHESRORRRUE 0N, HRLBEEE HHER
7— %77 F v BiKS& (SWoPP'91) , ARC89-22,159/167
(1991)

[PF2 | F@, @H, 3%, Tk BE: SEEELER)HINEA
Vst A FF oy b7 — o OVBERE, FINHBEYSE T
YV a—#% X7 LRRS, CPSY91-53, 9/14 (1991)

[Kur89 ] Kurisaki, Lance, and Lang, Tomas, “Multistage
Networks Including Traffic with Real-Time Constraints”,
ICPP, pp. 1-19-1-22, 1989.

Delay

A

N~

0.00 2.00 4.00 6.00

50.00.

VBPFp8

B 7: ARAR v A VEEEAR ) FR L 2 EEEEOR
KRB (7 v b 4R 0. 8)

[Raj91 ] Rajkumar, Ragunathan, “Priority Inversion and
Interprocessor Networks in Real-Time Systems”, Work-
shop on Architectural Aspects of Real-time Systems,
pp. 60-65, December 1991.

[Dal90 ] Dally, William J., “Virtual-Channel Flow Con-
trol”, Int. Simp. on Comp. Architecture 1990, pp.60-
68, 1990.

[Tok89 ] Tokuda, H., Mercer, C.W., Ishikawa, Y., and
Marchek, T.E., “Priority Inversions in Real-Time Com-
munication”, Proc. of Real-Time System Symp., IEEE
Computer Society TC Real-Time Systems, pp. 348-
358, December 1989.

[PQ | mE, FE, &#F, FX, BH, [ 385 MA SEF R A
B CODATDT7—%72Fx1, SWoPP K& 91 %
B (EmLEPEE ARC)., 19914 TH.
[VLPQ ] Nick Michell, Kenji Toda, Kenji Nishida, “A
VLSI Priority Queue”, ETL TR-91-27, Aug. 1991.
[ICN ] Chuan-lin Wu and Tse-yun Feng, “Tutorial: In-
terconnection Networks for parallel and distributed
processing”, IEEE Computer Society Press, 1984.

—102—



