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Abstract: With the rapid development of Internet, traditional centralized routers can not meet the requirements of
next generation Internet on reliability, performance scalability and service scalability. Cluster routers will be the
most important components of future Internet. It is very important for cluster routers to maintain the same
forwarding table images among cluster router nodes. Different synchronization mechanisms have variant
performance to control plane and packet forwarding plane. After the analysis of two typical synchronization
mechanisms, this paper proposes an asymmetrical forwarding table synchronization framework — AREF
(asymmetrical routes electing framework) synchronization framework. It fits the requirements of massively parallel
cluster routers architecture perfectly. Continuous route flapping of the backbone network burdens the
synchronization mechanisms of cluster routers. AREF synchronization algorithm is proposed to decrease the
synchronization costs of AREF synchronization framework during route flapping. It uses route cache to predict a
new best route when the original best route is deleted, and reduces the synchronization cost of AREF
synchronization framework greatly. AREF synchronization framework and algorithm requires diverse abilities for
different routing node types and can be used in heterogeneous cluster router widely.
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3 AREF

AREF , )

) . , AREF
AREF

3.1

, r (dest,metric,nodeid). dest ,metric
,nodeid . r>rs r ro, r=r, ST o
1 AREF
Table1l Functions used in AREF algorithm description
1 AREF

Function name Description
Dest(r,) Return the dest field of tripler;
1D(r1) Returns the nodeid field of tripler;
myid Macro myid gets the identifier of local routing node
Broadcast route r; with the opt code on inner network

Broadcast(opt,r1) opt= ADD, announce newroute r,
DEL, withdraw route r,
Match aleaf node with network address dest
GetleafNode(dest) in forwarding table and return it
Best(Ris) Select the best route in set Ry and return it

Ly = (%o Ria ). Ria ={1i |i 2 and satisfy

M € Rig N(Vr (1 € Ry N(r =1, Ur <))

AREF Ly , rg Cache le L'y
Ly =(rg:ToTe Rug )- Rug =11 11 > and satisfy

I, € Rig N(Vr (5 e Rig N(r =1, Ur <)) @)

(rg>1,Nry g R UK =1,

r.=nulU(r,g R, Nre<r,N(Vr,reR g N(r=r,Ur,>r)))

(D

3.2

AREF : IP API (application
program interface);

. Proto_Addroute;
. Proto_Delroute.
4 Proto_Addroute Proto_Delroute . i

I ,
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Proc Proto_Addroute(r;)

Proc Proto_Delroute(r;)

d:=Dest(r;)
L'q:=GetL eafNode(d)
L'a.Ris:=L'a.Ris i
if (ri>L'q.rg)
if (L’d.l'g>L'd.|”b)
L'd.l’c>L'd.I’g
L’d.rg:ri
Broadcast(ADD,r;)
if (ri>|—,d-rb)
if (L'g.ro>L"q.re)
L'g.re:=null
L'q.rp=r;
else
if (ri>L'q.re)
L'q.re:=null

d:=Dest(r;)
L'4:=GetLeafNode(d)
if (= L'arg)
L'a.Ruist:=L"q.Riis—i
if (L'g.rc  null)
Broadcast(ADD,L'4.r¢)
L’d.rg:L'd.rc
L'q.re:=null
else
L’d.rb::B&et(L’d.R._ig)
if (L'q.rp # null)
Broadcast(ADD,L'4.r)
else
Broadcast(DEL,r;)
L'd.rgzL’d.rb
else
if (riE L’d.l'b)
L'q.Riist:=L"a.Ruig—{ri}
L'q.rp:=Best(L'q.Reis)
L'gq.re:=null
else
L'g.Ruist:=L"q.Riis—{ ri}

Fig.4 API implementation algorithm of global forwarding table
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Proc Node Addroute(srcid,r;)
d:=Dest(r;)
L'q:=GetL eafNode(d)
if ((ri>L'a.rg)OR(srcid= 1D(L'q.rg)))
if (ID(r;) # myid)
if (ri>|-,d-rb)
L'q.rg:=r;
else
Broadcast(ADD,L'4.r)
L’d.rg:=L'd.rb
if (ID(ri)= srcid)AND(ri>L'q4.r)AND
(ri>BEST(L'q.Riis—{ L'a.ru})))
L'g.re:=r;
else
if (L’d.rb:tri)
if (L'g.rp= null)
Broadcast(DEL,r;)
else
Broadcast(ADD,L'4.rp)
L’d.rg:=L'd.rb
else
if ((ID(ri)= srcid)AND(ri>L'q.rc)
AND(ri>BEST(L'¢.Riis—{L'a.rn})))
L'q.re:=ri

Proc Node Delroute(srcid,ri)
d:=Dest(r;)
L’q:=GetLeafNode(d)
if (ri= L'a.rg)

if (L'g.re=null)
Broadcast(ADD,L'q.rp)
L’d.rg:=L'd.rb
else
if (= L'are)
L'g.re:=null

Fig.5 The procedures of route synchronization messages
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