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A g e n d a

• W h y  R o u te  S e r v e r s ?

• W h a t d o  R o u te  S e r v e r s  d o ?

• C u r r e n t im p le m e n ta t io n s  a n d  R o u te  S e r v e r  
W o r k in g  G r o u p

• F u n c t io n a l i t y  a n d  s c a la b i l i t y  te s t in g
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A g e n d a

• W h y  R o u te  S e r v e r s ?

• W h a t d o  R o u te  S e r v e r s  d o ?

• C u r r e n t im p le m e n ta t io n s  a n d  r o u te  S e r v e r  
W o r k in g  G r o u p

• F u n c t io n a l i t y  a n d  s c a la b i l i t y  te s t in g
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W h y  R o u te  S e r v e r s ?

• I n t e r n e t E x c h a n g e  (e .g . A M S -IX , D E -C IX , L IN X )

• P e e r in g  P la t f o rm  fo r  m a n y  P a r t ie s

• R o u te  S e r v e r s  fo r  th e  P a r t ic ip a n t s
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W h y  R o u te  S e r v e r s ?

• P e e r  w i t h  a s  m a n y  p a r t ie s  a s  p o s s ib le

➡M a in t a in in g  lo t s  o f B G P  S e s s io n s
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W h y  R o u te  S e r v e r s ?

• R e a c h  a  lo t o f P a r t ie s  w i t h  ju s t o n e  B G P  s e s s io n
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W h y  R o u te  S e r v e r s ?

• R e d u n d a n c y  ... in  c a s e  y o u r  s e s s io n s  d ie  ...
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W h y  R o u te  S e r v e r s ?

• R e d u n d a n c y  ... in  c a s e  th e  R o u te  S e r v e r  d ie s  ...
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W h y  R o u te  S e r v e r s ?

• E a s y  e n t r y  p o in t fo r  n e w  M e m b e r s  to  th e  
E x c h a n g e  - im m e d ia t e  t r a f f ic
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A g e n d a

• W h y  R o u te  S e r v e r s ?

• W h a t d o  R o u te  S e r v e r s  d o ?

• C u r r e n t im p le m e n ta t io n s  a n d  r o u te  S e r v e r  
W o r k in g  G r o u p

• F u n c t io n a l i t y  a n d  s c a la b i l i t y  te s t in g
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W h a t d o  r o u te  s e r v e r s  d o ?

• R e c e iv e  U P D A T E s  f r o m  e v e r y  p a r t ic ip a n t
19:58:33.721679 IP (tos 0x0, ttl 64, id 44576, offset 0, flags [DF], proto TCP (6), length 117) 
10.23.0.5.58880 > 10.23.0.1.179: P, cksum 0xb892 (correct), 48:113(65) ack 61 win 1460 
<nop,nop,timestamp 1976783474 3177206804>: BGP, length: 65
        Update Message (2), length: 65
...
          AS Path (2), length: 10, Flags [T]: 65499 11 12 13 
...
          Next Hop (3), length: 4, Flags [T]: 10.23.0.5
...
          Updated routes:
            2.0.5.0/24
19:58:33.723897 IP (tos 0x0, ttl 64, id 42762, offset 0, flags [DF], proto TCP (6), length 117) 
10.23.0.4.33349 > 10.23.0.1.179: P, cksum 0xb033 (correct), 48:113(65) ack 61 win 1460 
<nop,nop,timestamp 1976783474 1916183085>: BGP, length: 65
        Update Message (2), length: 65
...
          AS Path (2), length: 10, Flags [T]: 65500 11 12 13 
...
          Next Hop (3), length: 4, Flags [T]: 10.23.0.4
...
          Updated routes:
            2.0.4.0/24



MENOG 6

W h a t d o  r o u te  s e r v e r s  d o ?

• A p p ly  f i l t e r s  fo r  th e  r e c e iv in g  p e e r s  

from AS65500 accept ANY
to AS65500 announce AS65499

from AS65499 accept ANY
to AS65499 announce AS65500
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W h a t d o  r o u te  s e r v e r s  d o ?

• P e r f o rm  “b e s t p a th ” s e le c t io n  fo r  e a c h  p e e r

• A S N , M E D  a n d  n e x t-h o p  t r a n s p a r e n t

• S to r e  R o u t in g  In fo rm a t io n  B a s e  (R IB ) fo r  e v e r y  
p e e r

flags destination         gateway          lpref   med aspath origin
*>    2.0.4.0/24          10.23.0.4          100   200 65500 11 12 13 i
*>    2.0.5.0/24          10.23.0.5          100   200 65499 11 12 13 i
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W h a t d o  r o u te  s e r v e r s  d o ?

• F o rw a r d  th e  R IB  c o n te n t s  to  th e  d e s i r e d  p e e r
19:58:33.901718 IP (tos 0xc0, ttl 1, id 15745, offset 0, flags [DF], proto TCP (6), length 103) 
10.23.0.1.179 > 10.23.0.4.33349: P, cksum 0x2b21 (correct), 61:112(51) ack 114 win 17376 
<nop,nop,timestamp 1916183105 1976783474>: BGP, length: 51
        Update Message (2), length: 51
...
          AS Path (2), length: 10, Flags [T]: 65499 11 12 13 
...
          Next Hop (3), length: 4, Flags [T]: 10.23.0.5
...
          Updated routes:
            2.0.5.0/24
19:58:33.903463 IP (tos 0xc0, ttl 1, id 12268, offset 0, flags [DF], proto TCP (6), length 103) 
10.23.0.1.179 > 10.23.0.5.58880: P, cksum 0x377e (correct), 61:112(51) ack 114 win 17376 
<nop,nop,timestamp 3177206824 1976783474>: BGP, length: 51
        Update Message (2), length: 51
...
          AS Path (2), length: 10, Flags [T]: 65500 11 12 13 
...
          Next Hop (3), length: 4, Flags [T]: 10.23.0.4
...
          Updated routes:
            2.0.4.0/24
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W h a t d o  r o u te  s e r v e r s  d o ?
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A g e n d a

• W h y  R o u te  S e r v e r s ?

• W h a t d o  R o u te  S e r v e r s  d o ?

• C u r r e n t im p le m e n ta t io n s  a n d  R o u te  S e r v e r  
W o r k in g  G r o u p

• F u n c t io n a l i t y  a n d  s c a la b i l i t y  te s t in g
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R o u te  S e r v e r  V ir t u a l W o r k in g  G r o u p

• F o rm e d  a t 1 4 t h E u r o -IX  in  A p r i l 2 0 0 9  in  P r a g u e  a s  
a  s u b g r o u p  w i t h  s u p p o r t f r o m  A M S -IX , B C IX , 
C A T N IX , C IX , D E -C IX , IN E X , L IN X , L O N A P, 
M S K -IX ,N a M e X ,  N e tn o d , N IX -C Z , 
P a c k e tE x c h a n g e , T O P -IX  a n d  V IX

• G o a l is  to  h a v e  a t le a s t tw o  e x c h a n g e -r e a d y  
r o u te s e r v e r s

• M a n a g e m e n t te a m  c o m p r is in g  o f A r n o ld  N ip p e r, 
N ic k  H i l l ia r d  a n d  J o h n  S o u te r
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C u r r e n t Im p le m e n ta t io n s

• Q u a g g a

• T h is  is  w h e r e  m o s t o f th e  fu n d s  h a v e  g o n e  s o  
fa r

• O p e n B G P D

• M o s t ly  d r iv e n  b y  A M S -IX

• B IR D

• S e l f-fu n d e d , N IX -C Z
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R o u te  S e r v e r  Te s t in g  
W o r k in g  G r o u p

• A n d y  D a v id s o n  - L O N A P

• C h r is  M a la y te r  - S w it c h  &  D a ta

• E l is a  J a s in s k a  - A M S -IX

• M o  S h iv j i - L IN X

• R o b e r t W o z n y  - P L -IX

• S e b a s t ia n  S p ie s  - D E -C IX

• W o lf g a n g  H e n n e r b ic h le r  –  V IX
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A g e n d a

• W h y  R o u te  S e r v e r s ?

• W h a t d o  R o u te  S e r v e r s  d o ?

• C u r r e n t im p le m e n ta t io n s  a n d  r o u te  S e r v e r  
W o r k in g  G r o u p

• F u n c t io n a l i t y  a n d  s c a la b i l i t y  te s t in g



Functional Testing
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A S 4  / 3 2  B it A S N

• A l l th r e e  im p le m e n ta t io n s  s u p p o r t A S 4

• A l l th r e e  v e r s io n s  te s te d  a s  o f 2 0 0 9 -1 2 -0 4  to  
p r o p e r ly  im p le m e n t A S 4
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I P v 6

• A l l th r e e  im p le m e n ta t io n s  s u p p o r t IP v 6

• W e  h ig h ly  r e c o m m e n d  r u n n in g  a  c u r r e n t 
v e r s io n  o f a n y  o f th r e e  im p le m e n ta t io n s

• M A N Y  b u g s  f ix e d  b e tw e e n  2 0 0 9 -1 0 -0 1  a n d  
2 0 1 0 -0 1 -0 1

• R u n n in g  a  p o r t o f a  r o u te  s e r v e r  is  i l l-
a d v is e d  a n d  c a n  le a v e  a  b a d  ta s te  in  y o u r  
m o u th !



Scalability
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Te s t in g

• 1 0 0  s e s s io n s , s e t u p  f r o m  IX IA

• 5 0 0 o r  1 0 0 0  p r e f ix e s  p e r  s e s s io n

• A d d i t io n a l r a n d o m  f la p p in g
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Q u a g g a

• S in g le  th r e a d e d  im p le m e n ta t io n

• I s s u e s  w i th  p e r f o rm in g  i t s  ta s k s  o n  t im e

• C P U  th r a s h in g  d u r in g  p e r io d s  o f in s t a b i l i t y

• B u g  c a u s in g  c r a s h  d u r in g  f la p p in g
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O p e n B G P D

• M u l t i-t h r e a d e d  im p le m e n ta t io n

• S e s s io n  th r e a d  k e e p s  s e s s io n s  a c t iv e  w h i le  
in s t a b i l i t y  is  o c c u r r in g

• 1G B  m e m o r y  l im i t a t io n  p e r p r o c e s s  o n  i3 8 6  a n d  a  
4  G B  m e m o r y  l im i t a t io n  o n  a m d 6 4

• O n ly  a b le  to  u s e  >4 G B  m e m o r y  w i t h  
O p e n B S D 4 .7

• V e r y  w e a k  o n  f i l t e r in g
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B IR D

• S in g le  th r e a d e d  im p le m e n ta t io n

• A m a z in g  s c h e d u l in g  s y s te m

• T h e  m o s t s ta b le  r o u te  s e r v e r  w e  te s te d

• D is c o v e r e d  o d d  m e m o r y  f r e e in g  is s u e s  in  L in u x  
g l ib c

• C u r r e n t ly  3  o u t o f 4  o f th e  la r g e s t IX P  a r e  r u n n in g  
B IR D
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Q u a g g a  C P U
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O p e n B G P D  C P U
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B IR D  C P U
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O p e n B G P D  M e m
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Q u a g g a  M e m
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B IR D  M e m



<e l is a .ja s in s k a @ a m s -ix .n e t >
<c m a la y t e r@ s w it c h a n d d a ta .c o m >

<a r n o ld .n ip p e r@ d e -c ix .n e t>

Thank you!
Questions?

mailto:elzbieta.jasinska@ams-ix.net
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