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ABSTRACT

In this paper , we propose two novel interconnection
networks based on the Heawood graph. Due to some
interesting properties of this work, they seem to have the
potential as alternatives for the future interconnection
structure of multicomputer systems. Like the folded-
Petersen networks and recursively expanded Petersen
networks, the folded-Heawood networks and recursively
expanded Heawood networks have the following
properties: regular topology, high scalability, and small
diameter. In the paper, we also demonstrate that the
proposed networks have elegant routing and broadcast
algorithms as those for the folded-Petersen networks and
recursively expanded Petersen networks.
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Algorithr Basic_Route(S, D)

. Begin

while D#8 do
~ if Adjacent(D, Ser = Now(S5)) then
forwards to S, .
else if Adjacent (D, Sme = N, mnus(:S)) then
forwardsto S, .

else Adjacent (D, Sww = N disrance(S )) then
forwards t0  Snew .
Set 8§ = Seew
End { of Algorithm Basic_Route }
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BERETLURRANT: '

Algorithm Basic_Broadcast(.5,49) ‘
{ & is the source node and Af is the message o be
broadcasted }
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Begin : . for 0<i,jSn-1} » .

step 1: Node S forwards A4 to all its neighbor nodes £ Fig. 3 B R RIEEE - BB
from all its output ports: A SRR AR AR B SR E TR 8
Ml = M)Im(S), N'nl = lenus(S), and ?@Z%%Eﬁ%’lﬁi@%ﬁ% °

Nd/ = Ndlslance(S) .
step 2: Execute the following steps in parallel.
step 2.1: N, forwards the received A to

N o= NowsANot) and N1 = Ny (V) 5
step 2.2: N, forwards the received M 10 ‘
Ny = N s (N a8 Ny, = N (V) 5
step 2.3: N, forwards the received Mo

Ny = NomsNor) and Ny = Nooo (N, )

m,

step 3: Excute the following steps in parallel.
step 3.1 N, forwards the received Mto
Nps = Np,m_ ( Nm:'lpl) ) and Nd3= Ndistance(NmZ(pl)) N
step 3.2 N, forwards the received A to
Nm = N (N'—’(P“ ).and Nm3 = Nmmnx(NdZ(pl)) M

plus d

End {of Algorithm Basic_Broadcast }
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Fig. 2 BB E#EpE &/ MEE#(spanning tree)

Algorithm FH, _Route(S,D)
{The source and destination node addresses represented

RS ER ER EEEE 8 5(S,-) 1 Spees s S0) 04 DD,y Dy gy s By)
i A A R R - respectively. }
Begin
— for i =n-1 to0step-1do
_ I%@ ﬁ’%’%‘%ﬁ% Basic-Route(S,D,)
End { of for }
3. 1 EERREE .
FLREMEGBECEYHRA g D0 {ofAlsonthm FH, Roue
B o B4R MBI B - S e o . )
1% B 75 67 8L ¥ 78 (node-symmetric) 71 32 £ 75 (edge- ‘ J:fmﬁﬁ&q: H9 Basic_Route( S, D,) B8 » HEEAH
symmetrio)f91EE - KBRS RXNERBERES EERUT: :
ZHEESIS, 6] » BB B R S E R T
gosk 9 Algorithm Basic_Route(S,, D))
_ Begi
B 2 REY  TEES FH, =( ﬁ%hQ#i i
VFH_,EFH.) ’ ﬁ E’J VFH, = {(Vn-l’an.” "'?Vo)‘VI € ifAdjacent(D“Snw = Nplu.s‘(AS',.)) ﬂ]en
V,,} B E;.-H, = {{(Un~l ’Un-.’ ﬂ""Ul""’ UO)’ (I/'rv;l’ forwards to S,,(“.
VizseooiVoees U, =V, V20 B UV €E,y else if Adjacent(D,,S,., = Nrins(S,)) then
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forwardsto S,
else Adjacent (D, S,, = Nusance(sS;)) then
forwards to S,
Set §=8,.,.
End { of Algorithm Basic_Route }

bt B B R R AR (time complexity) B
Ofn) » B n BHERERIHERE -

MR e R AR BRI HiEE
EHEEEERESEERERMEA  LEEE
AR AR

Algorithm FH,_Broadcast (S)
Begin
for i = n-11t00step-1do
Basic_Level_Broadcast(S,, M )
End {of for} ,
End {of Algorithm FH, _ Brodcast }

2 2 = Basic,Levél_Broadcast(S,, M)A ZE 8
Basic_Broadcast (§., M)HHY stepl HER{DEELEN
e ﬁﬂﬁlﬁﬁ_@ﬁﬂ'l‘ﬁﬁﬁ: -

Algorithm Basic_Level_Broadcast (5. M)

{ Siis the source node and A/ is the message to be

broadcasted }

Begin

~ step 1: Node Sforwards Mo its i th level neighbor
nodes from its output ports.
Nt = Npis (Si), Now= Nminn.c(Si) ,and
N, = Nusiance(Si) .

HFEIFER Basic_Level_Broadcast(S,, M )h{TRFE
BEE AREX BB EREEREEEINE
BESO(n) -

M. REAR B

7E Shen BYERZ[11FREIFIAREEER TR
(recursive expansion(RE) method)iG 1S8R IHEE
EERABRESSRME BB TE
W' 0<n<IOESTES 6 - BERE4+2 &
10" RErERES - BN EEEREREEE
ERABITEEE - T {EEREREEEEmE
14™(0<n<gid) -
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Algorithm HZ _Route(S,D)
{The source and destination node addresses are
represented as S¢S, ,S,._,,...,S,and D(D,, D, _,... ,D,), _.
respectively. }(0<n<14) -
Begin
for i = n to1step -1 de
Basic_Level_Route(S,, D)
End { of Begin }
End { of Algorithm HZ _Route }

R

-

27238 Basic_Level_Route( S, D) ZiEEEIIT:

Algorithm Basic_Level_Route(S,,D,)
Begin ‘
While D, =S, do
Basic-Route (S, V,(i))
[ N,(i) :the node at level 0 with address 7 ]
if Adjacent(D,,S,,, = Nons(S;)) then
forwardsto S,
else if Adjacent (D, ,S,, = Nnims(S,)) then
forwards to S,
else if Adjacent(D),S,,, = Namance(S,)) then
forwards to S,
Set §,=8,,.
End { of Algorithm Basic_Level_Route }

B 7 80 72 X Algorithm - Basic_Level _Route
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(5.D) TR M & & B » Bl Algorithm ~H?
_Route($, DEFEREZHHMERES ON - &
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Algorithm HF _Broadcast(S)
k=6n+3
Begin
Basic_Broadcast_AIl(S,, M, k)
Parallel do .
H? _Broadcast(any neighbor node of S,)

HY _Broadcast(the other neighbor node of S, )

H? _Broadcast(the last neighbor node of S, )
Parallel End
End {of Begin}
End {of Algorithm HF _Brodcast }

Fig. 4 H} #EE&

FitEEETRHSE flag B 0 R REB R BERE
M3 flag B 1 REFEEWREIEH M-28 &
FTEXREERE HRER ZIEEERNE
BE 6n+3 » HENFEEXRERE 6n+3FEAE
AHEBEEFREHS - £ 4 5 ERK
Basic_Broadcast_All (S, M, kYA FF=:

Algorithm Basic_Broadcast_AN(S,, M, k)
if (k=0)then Siop
else
Begin
node .5 forwards Afto all its neighbor nodes which
flag 15 not equal to address of .S and then setup their
flag with the address of .

E-5

Return(k=k-1)
End { of Begin}

‘End {of Algorithm Basic_Broadcast__All}
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