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Abstract  The fast increasing of FIB has put unprecedented pressure to the Internet routers. The
decomposed storage of FIB has theretofore been widely suggested, which explores the balance of
storage overhead over routers’ line cards. SPAL can achieve the decomposed storage of FIB, but
its implement is very complex, and there exists many redundancy storage of FIB. In this paper,
we propose a novel decomposed storage model of FIB, DSF(Decomposed Storage of FIB), which
can reduce the unnecessary redundancy of FIB storage across line cards. Moreover, we discuss an
enhanced mechanism: EDSF. The real-FIB experiments show that EDSF can further minimize the
diversity of line cards’ storage. The design and the implementation of our proto type is also vali-
dated in detail showing that the proposed architecture is compatible with the existing commercial

core-routers.
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5.  else
6. get PFX,, of RT;;
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8 if PEX 3 <PFXuilj]
9 send RT; to LC PFX,...[j] belongs to;

10. break;

11. return;

#i% 2. Distribute- Virtual-RT.
1. for (i=0; i<<s; i++)
2. if G<n)
3. construct virtual_rt:

(PFX i (D), LC; s Inv. Inv) ;
4, send wvirtual_rt to all LC except LC;;
5. else
6. construct virtual_rt:

(PFX i (D), LCii i1y 5 Inv, Inv) 5
7. send wvirtual_rt to all LC except LC;—, 1) 3
8. return;
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ik 3. Distribute-Tree(SET,, .0).

1. SEG, is subset of SET,, ,

“value of the ith bit of PFXy, is equal 0”;
2. SEG, is subset of SET,, ,
“value of the ith bit of PFX,, is equal 17;
3. if (| SEG,|>m/2n) Distribute- Tree(SEG, , i+1);
4. if (|SEG,|>m/2n) Distribute- Tree(SEG, , i+1);

5. return;

&% 4. Hand-Actual-RT.

1. for (i=1; i<=m; i++)

2. get PFXy, of RT;;

3 for j=1; j<=I|PFX,ul; i++)

4 if PFXo<PFX.[j]

5. get the LC PFX . [j] belongs to;
6. RT; is stored in this LC;
7

8

9

satisfied with

satisfied with

break;
if PFX . [j]<PFXa.
9. get the LC PFX,.[j] belongs to;
10. RT, is stored in this LC;
11. return;
Hiks.

. for G=1; i<=|PFXml;

Hand-Virtual-RT.

1 i++)

2 LC; is the LC PFX,.[i] belongs to;

3. construct virtual_rt: {*PFX (1) s LC; , Inv, Inv”) 5
4 send virtual_rt to all LC except LC;;

5

5. return;
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Routing Table Data, http://www. cernet. edu. cn/, Dec.
2009
@ BGP Routing Table Data, http: //bgp. potaroo. net, Dec.
2009
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Along with rapid expanding of Internet and implementa-
tion of multi-homing, capacity of core routing table of Inter-
net has been increasing radically for past years, and size of
some routing tables are more than 300,000. In current dis-
tributed routers, every line cards must store all FIB of sys-
tem. Therefore, increasing of FIB will lead to great storage
consume, and maybe influence the speed of route lookup. In
addition. the architecture of core routers has gone through
three phases: single CPU and centralized bus structure,
multi-CPU and distributed bus structure, multi-CPU and dis-

tributed switching structure. Cluster router is a trend of the

next generation router development. Its main advantages in-
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clude saving prophase investment, improving system per-
formance, enhancing the reliability of the functional module,
predigesting the network topology and so on. Current main
router vendors have already supported this kind of routers
such as CRS-1 of Cisco, Routing Matrix of Juniper, and
TSR of Avici.

In recent years. lots of research focus on improvement
of storage and lookup of FIB. However, research on decom-
posed storage of FIB aiming at cluster router, like SPAL, is
very little. SPAL implements decomposed storage of FIB ac-
cording to the prefix matching algorithm. Nevertheless, its
implement is very complex, and there exists many redundan-
cy storage of FIB. This paper propose a novel approach called
DSF to decompose FIB, which can reduce the unnecessary re-
dundancy of FIB storage across multiple line cards. Moreo-
ver, an enhanced mechanism, EDSF, is proposed to further
minimize the diversity of the storage of line-cards. Storage
decomposition model can alleviate the pressure from the fast

increasing size of FIB can save lots of hardware resources.



