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1. INTRODUCTION






2. BACKGROUND

3. METHODOLOGY
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4. EXPERIMENTAL RESULTS

4.1 Routing Measurements
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4.2 End-to-End Measurements
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5. BGP CONVERGENCE MODEL

Normalized Latency
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Routing Tables

steady state

0(R, 1R, 2R) 1(0R,*R,2R) 2(O0R, 1R, *R)

R withdraws its route
0(- *IR, 2R) 1(*0R,-,2R) 2(*0R, 1R, -)

1 and 2 receive new announcement from 0

0 *1R,2R) 1(- - *2R) 2(0IR,*IR,-)

0 and 2 receive new announcement from 1
0(- - *2R)  1(- -, *2R) 2(*01R, 10R, -)

0 and 1 receive new announcement from 2
0(,--) 1(-,-*20R) 2(*01R, 10R,-)
0 and 2 receive new announcement from 1
0(-, *12R,-)  1(-,-,*20R) 2(*01R,-,-)
0 and 1 receive new announcement from 2

0(-, *12R, 21R)  1(-,-,-) 2(*0IR,-,-)

steady state
OG- 16-0) 20-0)

Pr Queued in System
R>0w 0->101R 1->0 10R
R>1w 0->2 0IR 1->2 10R
R->2W
0->1 01R 1->0 10R  2->0 20R
0->2 0IR 1->2 10R  2->1 20R
1->0 10R 2>0 20R 1->0 12R
1->2 10R 2->120R 1->2 12R
250 20R 1->0 12R  2->0 21R
2->1 20R 1->212R 2->12IR
150 12R 2->0 2R 0->1 02R
1>2 12R 2>121IR  0->2 0R
250 21R 0->102R 2->0 201R
551 21R 0->2 02R 2->1 201R

2->0 20R
2->1 20R

1->0 12R
1->2 12R

2->0 21R
2->1 21R

0->1 02R
0->2 02R

2->0 201R
2->1 201R

2->0 21R
2->121R

0->1 02R
0->2 02R

2->0 201R
2->1 201R

1->0 120R
1->2 120R

2->0 201R
2->1 201R

1->0 120R
1->2 120R

0->1012R
0->2012R

5.1 Upper Bound on Convergence

1->0 120R
1->2 120R

0->1012R
0->2012R



5.2 Lower Bound on Convergence



6. ANALYSIS OF RESULTS



Stage Time

0 N/A
1 N/A
2 N/A
3 N/A
4 N/A

Min Route Timer expires

5 30
6 N/A
7 N/A
8 N/A

Min Route Timer expires

10 N/A

11 N/A

Min Route Timer expires
12 90

13 N/A

Routing Tables

steady state
O(*R, 1R, 2R, 3R)

R withdraws its route
0(-, *1R, 2R, 3R)

announcement from 0

0(-, *1R, 2R, 3R)

announcement from 1
0(- -, *2R, 3R)

announcement from 2
O, - -, *3R)

announcement from 3
0(---)

withdrawal from O
0= 7)

announcement from 1
0= 7)

announcement from 2
[UCEIEND B (O

announcement from 3
OG- =9 1t--0)

withdrawal from 1
0C,--9) 16

announcement from 2
[0 B (ORRERS

announcement from 3
OG- 1)

process withdrawals
O~ G- -~

1(-, -, *20R, 30R)

1(-, -, *20R, 30R)

30R)

1(-, -, *2R, 3R)

1(-, -, 20R, *3R)

1(-, -, *20R, 30R)

1(*0R, -, 2R, 3R)

1(-, -, *2R, 3R)

2(*01R, 10R, -, 30R)

1(0R, *R, 2R, 3R)

2(01R, *1R, -, 3R)

2(0R, 1R, *R, 3R)

2(*0R, 1R, -, 3R)

)

3(-, 120R, *201R, -)

)

2(-, *10R, -, 30R)

3(-, 120R, *20R, -)

2(-, -, -, *30R
2(-, -, -, *30R)
2(-, -, -, *301R)
2(-, -, -, *301R)
2(-, -, -, *301R)  3(- -, -, -
20--) 3Ci--
2050 3Ci-

)

2(*01R, 10R, -, 3R)

2(01R, 10R, -, *3R)

3(-, *120R, 201R, -)

3(-, -, *201R, -)

)

Messages Processing

R->0W
R->1W
R->2W

0->1 01IR
0->2 01IR
0->3 01IR

1->0 10R
1->2 10R
1->3 10R

2->0 20R
2->1 20R
2->3 20R

3->0 30R
3->1 30R
3->2 30R

0->1 W
0->2 W
0->3 W

1->0 120R
1->2 120R
1->3 120R

2->0 201R
2->1 201R
2->3 201R

3->0 301R
3->1 301R
3->2 301R

1->0 W
1>2 W
1->3 W

2->0 2301R
2->1 2301R
2->3 2301R

3->0 3120R
3->1 3120R
3->2 3120R

2->0
2->1
2->3
3->0
3->1
3->2

B

R->3W

Messages Queued in System

steady state

0->1
0->2
0->3

1->0
1->2
1->3

2->0
2->1
2->3

3->0
3->1
3->2

0->1
0->2
0->3

1->0
1->2
1->3

2->0
2->1
2->3

3->0
3->1
3->2

1->0
1->2
1->3

2->0
2->1
253

3->0
3->1
3->2

2->0

2->1
2->3

01R
01R
01R

10R
10R
10R

20R
20R
20R

30R
30R
30R

w
w
w

120R
120R
120R

201R
201R
201R

301R
301R
301R

w
w
w

2301R
2301R
2301R

3120R
3120R
3120R

w
w
w

1->0 10R
1->2 10R
1->3 10R

2->0 20R
2->1 20R
2->3 20R

3->0 30R
3->1 30R
3->2 30R

1->0 120R
1->2 120R
1->3 120R

2->0 201R
2->1 201R
2->3 201R

3->0 301R
3->1 301R
3->2 301R

2->0 2301R
2->1 2301R
2->3 2301R

3->0 3120R
3->1 3120R
3->2 3120R

3->
3->
3->2 W

2->0
2->1
2->3

3->0
3>1
3->2

2->0
2->1
2->3

3->0
3->1
3->2

3->0
3->1
3->2

20R
20R
20R

30R
30R
30R

201R
201R
201R

301R
301R
301R

3120R
3120R
3120R

3->0 30R
3->1 30R
3->2 30R

3->0 301R
3->1 301R
3->2 301R



Nodes Time States Messages _Nodes Time States Messages Nodes Time States Messages

4 N/A 12 41 4 30 11 26 4 30 11 26
5 N/A 60 306 5 60 26 54 5 30 23 54
6 N/A 320 2571 6 90 50 92 6 30 39 92
7 N/A 1955 23823 7 120 85 140 7 30 59 140

7. CONCLUSION
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