Yove (1) aamd) (9) laal) dpcsigh aglall dludes Agalal) cibual jall g Eiganll (gl yh daaly ddya
Tartous University Journal for Research and Scientific Studies - engineering Sciences Series Vol. (9) No. (1) 2025

Liafal) ACeid Alladl) dalSlg A8 gigall Ao AdlaY) A yal) i1 Ll

LEPEOYNESS (I

(YeYe/VVE il g | YL YE[o/YY play) g k)
0oadle

sy el Cuuleall ol ras 8 Lage Teia Lol Joagll cllalde ddgise gl 3af
oo Aiae 93l Gl Ak ulie e plad)l e el P e Slabidl o3 ddgise
aabyll Vol o slae¥) o L) sl ddgse Glua B Al Culld) sl gl o)
ol s sl (e g3 IS0 Adgigall cillabaie e ailil

A Alad Lad) dabd) dadnel o Ll Gl Adgee et 8 Alally Aalgd) GHLI
Db Pa e daball dila) e daalill diliad) Kl ) Al ddgisall B Gauadll late (b8
BUAPHN

ool dhiydl cllhbadly gall go Al ddgeadl clhbie 4y I a1 g
oo o el Jduagll Lhie 8 dlage IS e @l Adgsall G Gy A8l A Al
il Gag CE bl 2d<lly MTTF Jlaall gl cailly &bl d8gises ) ddgige clalae Dia
Alladl) AN A mia s AKWE] ddigige (8 ASLA) A<eS ) Ala e dilia) vie

@) desmose 3d zaliy e diludl Glisiall ) 5 ddgisall Gllabde Qs 4 alde¥) &
ciilagl) sty Al Jalail) ausys ¥ alaall sy e
ol s Alledl) A (laell awssll el Alall Adgise Adgisal) lahie tdialidall clals)
AL Al dpind) Juagll Gl ¢ Slgdal)

Ay sm - 0 shayh Aaala (VLAY 5 e sheall i 5l 535 duria 4K (A 5 KI5 Ay sualall alaill dsvia and (8 jiiala %
79




Yove (1) aamd) (9) dlaal) dpesigh aglall dludes Agalal) cibual jall g Eiganll (gl yh daaly dlya
Tartous University Journal for Research and Scientific Studies - engineering Sciences Series Vol. (9) No. (1) 2025

A study on the impact of the additional stage on the

reliability and effective cost of the butterfly network.
Eng. Ala’a Mohammad*

(Received 22/5/2024 . Accepted 14/1/2025)
o ABSTRACT o

Developing the reliability of parallel interconnection network is an aspect of
improving the performance of parallel computers. The reliability of these network is
evaluated through various time-related and time-independent criteria. One common
method for assessing the reliability of these systems is relying on mathematical
equations resulting from reliability block diagram '‘RBD' for each type of
interconnection network.

An important and common method for improving the reliability of
interconnection networks is to use added interconnection stages and then measure the
amount of improvement in reliability relative to the added cost resulting from adding
stages through the cost-effectiveness criterion

This research aims to study time-independent and time-dependent reliability
schemes for the butterfly network and measure the impact of reliability resulting
from stage redundancy on its interconnection scheme through broadcast reliability,
terminal reliability, Mean Time to Failure (MTTF) and effective cost (CE), It is
shown that when a stage is added to the butterfly network, the reliability of the
network decreases as well as the effective cost.

The analysis of reliability charts and drawing of graphic curves was based on
the Desmose 3D program, which allows drawing equations, plotting graphic points,
and analyzing functions.

Keywords: reliability Block Diagram, terminal reliability, Mean Time to Failure (MTTF),
effective cost, Shuffle Exchange Network 'SEN", interconnection networks, butterfly
network.
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