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Abstract: High resource consumption is the main problem of large-scale network simulation, to solve this problem, the
topology aggregation model based on focus folding for network simulation was put forward. According to the abstract
coefficients, the terminal node abstract, tree shrinking, and cut-edge abstract algorithm was adopt to abstract the topology.
The test results show that, this technology can reduce the router node about 30 percent, the link between routers about
13.74 percent, total node about 98.48 percent, and total link about 96.1 percent. Simulating DDoS on the topology with
2.5 million nodes only need 400s time and 2 710MB memory. Take Shandong topology as an example to simulate DDoS,
after abstracted, simulation memory and time have been reduced about 75.34 percent and 91.76 percent respectively. Take
Beijing topology as an example to simulate worm, after abstracted, simulation memory and time have been reduced about
68.84 percent and 38.64 percent respectively, which prove that this mode can improve the simulation scale and efficiency
and decrease the resource consumption and running time of simulation.
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1) procedure Reduce host node

2) LinkTable(node_num, spV, topo_data);

3) foreach v, VviEspV H i#j do

4)  epE(vi, Vi), SPN(Vi, V)=BFS(vi, V-V));

5)  end for

6) foreachvieEVdo

7) W(vi)=Weight_Node(spN);
8) end for

9) foreache€Edo

10) W(ej)=Weight_Edge(spE);
11) end for

12)  for each vieEspV do

13) if vi €focus_region then
14) del(vi, spV, spV, V);
15) if 3e;€E then

16) add(vi, vj);

17) del(ey, E);

18) end if
19) end if
20)  end for

21) end procedure
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1) procedure Tree abstract
2) TWW)=pT(W(e))=qg,n=1;
3) while (T (W(v)),T(W(e)))<4do

4) while 3d(v)==nandvespV' do
5) if d(v)<T(W(v)) then

6) del(v,spV"'V);

7) if Jg e Ethen

8) if v, ¢ spV "then

9) add(v;,v;,spV");
10) del(g;.E);

1) end if

12) end if

13) end if

14) end while

15) if spV'#¢ then

16) increase (T (W(v)),T(W(e)));
17) goto 04;

18) end if

19)  end while

20) end procedure
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1) procedure Reduce cut edge

2)  while o(T(W(v)),T(W(e)))<4do

3) while3d(v)==nand ve spV[n] do

4) if d(v)<T(W(v)) then

5) del (v, spV[n[,V);

6) if 3g;,6, € Ethen

7) if v,,v, ¢ spV[n]then

8) if W(g,) <W(g,) then
9) add(v,,v;,spV[n+1]);
10) del(g.E):

11) else

12) add(v;,v,,spV[n+1]);
13) del (&,.E):
14) end if

15) end if

16) end if

17) end if

18) end while

19) Tree_abstract();

20) ifspV[n]#gand @(T(W(V)), TW(e))) <
A then

21) increase(T (W(v)),T (W(e)));
22) n++;

23) goto 03;

24) end if

25) end while

26) end procedure
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