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: [6~8]
[1~4,9]
( ) , :
1
G(N,L),N L [
d , b , an m
, i N ; )
T j
Nj(t)(c S (1), Sty N' [7] i
1. )
% " r , fp"; i
ottt r foi' () [ | foi'()<fpi’, Nifpr
L fpl i . P ={fp' 'z, fpls. )
i j . NS .
aj,=(@i,m), meN;,
A ={a‘jm|me Ni}.
5. . i j f
AB=>'b' .
IeA'i
6. . s i A N, i :
AMPjS={(s,m)|me st(t)} U{(mn)|ne Ajm(t),me Af(t)}U...U{(u, Nlie N;‘(t)} .
7. ] S 3 i gj , ]
MMP? ={(s,m) | me Sf(t)} U{(mn)|ne S}“(t),me Sjs(t)} U..U{u,j)]je S}‘(t)} .
[6~8] {(m,n)|ne Sf"(t),me N} G (1)
., MMP| . Ni®)cS|t).meN,  AMP
2 (DMPRA)
2.1
[6~8] ,DMPRA (distributed multipath
parallel routing agorithm) , [l )
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, [6].
D . i , Connltem( 1 ). ID
TPR(temporary processing requst) TEC(table of established connection).TPR TPR
TPR i_prev N A [
, FP'.TEC ( )
Connltem TEC
1D PREV
SRC NEXT
DEST Reserved resource —» ums
LIVE
>
TEC | TPR2 |
TPR p| TPR1 TPRID .
TPRID i_prev |
i_prev A reserved resource\
A reserved resource
i ) Npr’[W] Vit ®
Nt Vipr ®
fp'[w]eFP"
fp'[w] e FP'
LIVE
Fig.1 Structure of item of route connection table
1
2 - (6] :
ID": D":
St b':
o' c':
path:
2.2 AT(NY)
’ ’ n(p) p ’
p
f(p) = minD. M
) p r
o +n(p)*c’ |
D'(p,f)=————+>d . 2
r(p) Izl;
D'(p) D'(p.r) , p S
D'(p)<D", r(p)zb". ©)
vpe fol D(p)<D", D.r(p)=b'. 4
pe fpf

[2]

© PEEREBEAD

http:/ www. jos. org. cn



931

© PEEREBEAD

, fpj ,
0 if i=j,
Vi =W+ > p(l)=(V' (m)+d') if ixj, (5)
I:(i,m)el_‘mr
o +¢c
= 6
= (6
i , Wi
r(fp! (I
oy =P @
b
7 !
VAMPJ' )=V, @)= min{prl, (i)|vfpl eFR"}, (8)
v, (i) i j r
A} q i , me S}
, vi(m Vv, (m,)+d, =D m,,
b : i j b, > b
{m}, by <b : b,
b'. , (5)
N;.
1.
Procedure calcu AOS
Begin
For meS; Do Request V;(m); End for
Do wait while received all mreplying Vj'(m) ;
S=S|;meS;
while meS and V/(m)+d, >D' doS=S{m}; End while
t=0;
while meS and b}, >b' do Nifp,[t]:{m};S=S/{m};t++; End while
B=>h,;
meS
If B>b' thendivide set(S, N‘fﬁ,[] b); End if
If t==0then Al =4¢;
Else
NIJ' = ¢;VAMPJ-i = o,
For all N‘fp,[w] do calculate V(i)
If pr,[w](l) > D" thenremove pr,[W](I) from pr,[] ; Endif
If pr,[W](I) <VAMPJ then Nj =N fp’[w];VAMPJ‘ :pri[m(i); End if
End for
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Remove N T N; from N 0
End if
End procedure
1 2 : r n,( ), S=S] ={m,m,,m;,m;,m} ,n m ~m
Vi(m)~Vi(m), Vj(m)=D", S Vv (my) S={my,mp,mg,mg}, S
Niig =tmumeme}, NEo o ={meme}, NE - ={memg}, NE . ={memg}, ®)
— — — _ n __ n _
pr,[ o (n) = 49.0384ms, ijn[ . (n) =46.8384ms, VP;"[ZI (n) = 47.2384ms, VP.”[ . (n) =47.0384ms, N=N . ={my,mg}.
V'i(my)=46ms
o —— 7T T TT -3
P> .
\.
1Mbps V'i(my)=48ms \'\
3Mb O S F. > - }
"o /\i) j
V'i(mg)=45ms e
s |
Q. ~T s
o'=512Kbytes ——— . - /_/ /
: /
C f:512Kbytes 5M bp O— V*i(m4):<1z£n_5/ P ' /
D'=soms \ 2T 7
b "=5Mbps /~/
O — — — Vilme)=tlms_ ...~ -
Fig.2 Calculating N,
2 N
2.3
ITC , 80%. ,
( (9] ), :
(6] S .68 S
. Njcsj, A
A, , , A N! :
) , R, i 1
' R ( 21 )
; , , .
FP Al OF : Al M) VAMPJ OF o' (]
N§, : i A : :
TPR ( A FP"), A R Nj
) ) , 1
TPR TEC , ,
: A : TPR  FP' , ,
0] fp'[w] Ny,  FP' fp'[w], TPR Ni; FPT
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TPR, , )
TPR N . A TEC TPR
TEC , PR
) TPR , TPR A} , Aij
, PR PR TEC ( ), TEC
2.
Procedure main_setup
Begin
Do Sleep until i receives arouting packet
Switch (packet type)
Case request:

If it isthe first routing packet for R then initiate connection data
structure for R;
Endif
If i== tR then acknowledge(i_prev,R);
Else
cacu_AOS(R);
If V.. <D' thenforward (N R);
AVP| ]
Else traceback(i_prev,R);
End if
End if
Break;
Case traceback:

Release( A] \R.sender,R);

If exists other fp' then VAMP; (i)=min P— (prr[w] @));

N = fp'[w]; forward( N} R);

Else
If i== s~ then reject route setup request R;
Else
Remove this TPR;
traceback(i_prev,R);
End if
End if
Break;
Case acknowledge:
If i has received acknowledge packets from all node of A} then

Merge this TPR into TEC;
Remove this TPR;
Acknowledge the previous node of i;
End if
Break;
Case release:
If exists correspond TPR to this release packet then
release( Al ,R);remove TPR;
If TEC is empty and no other TPR then
remove connection data structure correspond to R
End if
Elseif thereisonly TEC of R
For ueR.PREV R.NEXT\the neighbor of release packet comes from
Do release(u,R);

© DEEREBAAAIFUN bt/ www. jos. org. cn



934 Journal of Software 2002,13(5)
End for
Else discard this rel ease packet;
End if
End Switch
End until
End Procedure
3
31
8. (average call acceptance rate, ACAR):
N
> accepted(R)
ACAR=-1
N
9. (average communication overhead, ACOH):
N
2. tps(R)
ACOH=-21——
N
N , R accepted(R)=1, accepted(R)=0,tps(R)
3.2
DMPRA,PP(parallel probing)!¥ DRA?
, 155Mbps(OC3) , 2/3.
ns-2 50, 10~10°%km : 2,
4, P 3
5 , 1 000
[ ]
. [0.064~2]Mbps,
[0.8~1]s, [100~200]ms.
. A(=0.5)
33
3 : : ,DMPR  DRA
, . PP (1l (lightly loaded link first, LLF)
(shortest path first, SPF) ,PP DMPR PP
LLF ,PP DRA. PP DRA ,
DMPRA , , 3(a) , 80%~85%
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A Multi-Path Routing Algorithm with Optimal Bandwidth*
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Abstract: For realizing quality of service guarantee, all multi-user networks adopt the approach of reserving
resource per connection requirement, but this will induce many ‘resource pieces in some parts of network, and
traditional single routing approach cannot utilize these resources for new connection. In order to improve resource
utilization ratio, a multi-path routing algorithm is proposed, which probes and reserves resources in one of several
parallel paths according to the status of network and the connection Qos requirements. For verifying the validity, the
proposed algorithm is implemented in the simulator of ns2 and its performances is compared with some algorithms.
The simulator result shows that the proposed multi-path routing algorithm can well adapt to the status of network.
Under the circumstance of the network light load, its communication overhead is smaller, closing to that of single
path routing algorithms. Under the circumstance of the network overload, it can combine with several paths to admit
new connection, so it improves the network resource utilization ratio and throughput. In conclusion, applying the
proposed algorithm to connection-oriented multimedia data network will improve the capability of transmitting
multimedia information.

Key words:  multi-path routing; active out arc; Qos; virtual digoint path; feasible paralel paths
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