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IXPs are…
Physical locations that offer a shared (often 

distributed) layer-2 switching fabric for members 
(networks) to exchange traffic with one another.
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IXPs on the Increase
• Members benefit from peering opportunities 

• Reduced transit costs 
• Increased performance 
• Increased redundancy 

• 350+ IXPs in the world 
• Largest IXPs: 600+ members, 3 Tbps peak traffic
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IXPs…
• Emerged as critical components in today’s Internet 

• Establish large number of the Internet’s peering links 

• Key entities to bring content closer to the user 

• Fuel a more diverse peering ecosystem 

• Are eager to innovate 
• Resellers, Remote Peering 
• Free use of Route Server

[Labovitz et al., SIGCOMM ’10, Chatzis at al., IMC ’13]

[Lodhi et al., CCR ’14, Giotsas et al., IMC ‘14]

[Castro et al., CoNEXT ‘15]

[Ager at al., SIGCOMM ’12, Giotsas et al., ConEXT ’13]
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IXP Route Servers
• What are IXP RSes? 

• How do RSes work? 

• What peering opportunities do RSes offer? 

• How much connectivity do they set up? 

• How do networks make use of them and why?
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Peering at IXPs (bi-lateral)
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BGP session

(1) Establish BGP session

Peering at IXPs (bi-lateral)
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BGP session

advertise prefix p

(2) Advertise prefix(es)

Peering at IXPs (bi-lateral)
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BGP session

advertise prefix p traffic to p

(3) Exchange Traffic

Peering at IXPs (bi-lateral)
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AS C
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AS F

AS A needs 5 BGP sessions to peer with all other members.

Peering at IXPs (bi-lateral)
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AS C
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AS D

AS E

AS F

6 members: 15 sessions — 600 members: 180K sessions. 

Peering at IXPs (bi-lateral)
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• More peerings -> more benefit for each member 

• Setting up peerings requires effort 
• Coordination between operators 
• Hardware limitations (early routers) 

• Solution offered by IXPs: Route Servers 
• Instant peering with hundreds of networks

Peering at IXPs
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Peering at IXPs (multi-lateral)
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IXP 
Route Server

Route Servers make peering easy.
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A Modern RS Architecture
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A Modern RS Architecture
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1 is AS X allowed to advertise p?

2

3

does AS X allow AS Z to receive p?
RS advertises p to AS Z with AS X as next hop. 

4

multi-lateral peering between AS X and AS Z5 11
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IXPs and Datasets
L-IXP M-IXP

Member ASes 496 101

Peak Traffic 3 Tbps 250 Gbps

Route Server Usage 410 members (83%) 96 members (95%)

Data: Route Server RS dumps RS dumps

Data: Traffic
sFlow records 

4 weeks 
2013-09

sFlow records 
4 weeks 
2013-12

Most IXP members connect with the RS.
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Route Server: Prefixes
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(1) Members advertise their prefixes to the RS.
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Route Server: Prefixes
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IXP 
Route Server

Prefix Advertisement

(2) RS re-advertises prefixes.
What do networks advertise? What do they receive?
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Route Server: Prefixes
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Figure 5: Timeseries of traffic on bi-lateral (BL) and
multi-lateral (ML) peering links.

more than twice the total amount of ML traffic. To contrast,
for M-IXP, this BL:ML traffic ratio is more like 1:1.

Even though this traffic-centric picture of IXP peerings
emphasizes the significance of BL peerings, ML peerings do
play an important role for L-IXP and M-IXP. As far as the
top traffic-contributing peerings are concerned, BL and ML
peerings contribute similar amounts of traffic. In fact, for
both the L-IXP and the M-IXP, the top traffic-contributing
peering is a ML peering which highlights the critical role
that the use of IXP RSes play in today’s Internet.

Summary: When taking traffic into account, the small
number of BL peerings clearly dominate the large number
of ML peerings, with observed traffic ratios of 2:1 (L-IXP)
and 1:1 (M-IXP). Thus, the majority of ML peerings only
carry small amounts of traffic, but some of the top traffic-
contributing links at both IXPs are ML peerings.

6. FROM TRAFFIC TO ROUTES: PREFIXES
In this section, we move beyond the link perspective of

peerings and peering traffic and instead examine peerings
at the level of routed prefixes. We show how this new per-
spective allows us to reason about peering opportunities at
IXPs and the different peering options chosen by the differ-
ent member ASes.

6.1 A prefix view of peering
An outward sign of the popularity of the RS service offer-

ing with the member ASes of the L-IXP and M-IXP is the
large number of ML peerings that have been established at
those IXPs. To further understand what set of routes RSes
at popular IXPs offer – e.g., to understand the instant ben-
efits that a new member AS can reap when connecting to
the IXP’s RS – we check each prefix that is advertised via
the RS and count to how many of the RS’s peers this pre-
fix is exported. For the L-IXP, Figure 6(a) shows the re-
sulting histogram (y-axis in log-scale) and reveals a striking
bi-modality – either a prefix is exported to almost all mem-
bers or to only a few selected ones. Focusing first on the
mode to the right, the sizable fraction of prefixes that is ex-
ported to almost all member ASes is a reflection of the very
peering-friendly policies at the IXP. Indeed, summing up all
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Figure 6: Prefixes advertised via the RS in relation to the
number of member ASes they are exported to (L-IXP).

L-IXP M-IXP
Export to % of peers < 10% > 90% < 10% > 90%
Prefixes 112.5K 68.0K 171 12.6K
/24 Equivalent 1.97M 819K 7.4K 337K
Origin ASes 13.06K 11.1K 44 3.0K

Table 4: Breakdown of advertised IPv4 address space.

the prefixes that are exported by the RS to more than 90%
of its peers shows that a new IXP member will be able to re-
ceive more than 65K routes from some 11K different origin
ASes at the L-IXP and more than 12.5K routes from about
3K different origin ASes at the M-IXP (see Table 4) as soon
as it connects to the RS.

As far as the mode to the left in Figure 6(a) is concerned,
the sizable fraction of prefixes that are exported to fewer than
10% of the RS’s peers is an indication that the strategy of-
fered by the IXPs to restrict (block) the propagation of cer-
tain routes to certain members is effective and used. Upon
closer inspection, we also observe that the sets of reachable
origin ASes for the mode to the left and mode to the right
are largely disjoint. For M-IXP (not shown), we note that
while the number of advertised prefixes and the correspond-
ing reachable address space is much smaller, the vast major-
ity of prefixes are exported to almost all peers.

To illustrate, of the 408 member ASes that connect to the
L-IXP RS, we find that only some 24 limit the export of
some or all of their prefixes. However, 371 members export
their prefixes to more than 90% of the members participating
in the RS. At M-IXP, we see an even more peering-friendly
environment with only very few members applying strict ex-
port filtering for a small number of prefixes.

6.2 A prefix view of traffic
To complement the connectivity-centric prefix-level, we

are now interested in how this corresponds to actual traffic
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/24 Equivalent 1.97M 819K 7.4K 337K
Origin ASes 13.06K 11.1K 44 3.0K
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the sets of reachable origin ASes for the mode to the left and mode
to the right are largely disjoint. For M-IXP (not shown), we note
that while the number of advertised prefixes and the correspond-
ing reachable address space is much smaller, the vast majority of
prefixes are exported to almost all peers.

To illustrate, of the 408 member ASes that connect to the L-
IXP RS, we find that only some 24 limit the export of some or all
of their prefixes. However, 371 members export their prefixes to
more than 90% of the members participating in the RS. At M-IXP,
we see an even more peering-friendly environment with only very
few members applying strict export filtering for a small number of
prefixes.

6.2 A prefix view of traffic
To complement the connectivity-centric prefix-level, we are now

interested in how this corresponds to actual traffic exchanged. By
matching all destination IP addresses of traffic exchanged (irrespec-
tive of the link type) on the aggregate of RS prefixes, we see that
more than 80% of the overall traffic at L-IXP (95% at M-IXP) is
sent towards RS prefixes. Hence, the prefixes advertised at RSes
give significant insight into spatial aspects of its actual traffic com-
ponents.

In view of Figure 6(a), we are especially curious about how much
traffic is related to those prefixes that are exported to almost every
peer of the RS and to those that are exported to only a few se-
lected peers of the RS. We compute the percentage of traffic that
each prefix at the RS is responsible for and plot in Figure 6(b) their
sum as a function of the number of the RS’s peers to which the RS
exported the prefix. While we observe a similar bi-modality as in
Figure 6(a), the openly-advertised prefixes are responsible for the
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Figure 7: Traffic to member: to RS prefixes (upper half in each
plot) / non-RS prefixes (lower half in each plot) with ML/BL
traffic grey/black.

largest traffic share. While the percentage of traffic covered by the
very selectively-advertised prefixes (exported to less than 10% of
the member ASes using the RS) is about 9% of all traffic, the more
openly-advertised prefixes (exported to more than 90% of the mem-
ber ASes using the RS) cover the destination addresses of almost
70% of all exchanged traffic in terms of bytes.

6.3 A closer look at RS usage
To this point, we have mainly focused on the overall traffic at

the IXPs and how it relates to the prefixes that are advertised via
the IXP’s RS. In particular, we have paid little attention to the per-
member AS policies that determine which ASes advertise their pre-
fixes to which other ASes and over what kind of IXP peering. On
the one hand, a majority of members openly advertise their prefixes
via the RS, and these prefixes cover a majority of the IXP traffic. At
the same time, we see the bulk of traffic traversing BL links. Thus,
we would like to know if members advertise different prefixes to
the IXP’s RS and over their BL peering session, i.e., what is the
overlap in terms of routes advertised via both sessions.

The problem we face is that while we know the route set adver-
tised over ML peerings, we only have binary information about the
existence of BL peerings (i.e., we sampled BGP packets indicating
an active BL session). To deal with this issue, we rely on properties
of the actual traffic exchanged between members. In particular, we
check for each IXP member if the traffic it receives is fully cov-
ered by the prefixes advertised via the RS or if there is traffic to a
superset of RS prefixes. More precisely, to obtain Figure 7(a), we
compute for each member AS of the L-IXP (x-axis) which fraction
of the traffic sent to this member is (i) covered by the prefixes that
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Route Server: Prefixes
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Figure 5: Timeseries of traffic on bi-lateral (BL) and
multi-lateral (ML) peering links.

more than twice the total amount of ML traffic. To contrast,
for M-IXP, this BL:ML traffic ratio is more like 1:1.

Even though this traffic-centric picture of IXP peerings
emphasizes the significance of BL peerings, ML peerings do
play an important role for L-IXP and M-IXP. As far as the
top traffic-contributing peerings are concerned, BL and ML
peerings contribute similar amounts of traffic. In fact, for
both the L-IXP and the M-IXP, the top traffic-contributing
peering is a ML peering which highlights the critical role
that the use of IXP RSes play in today’s Internet.

Summary: When taking traffic into account, the small
number of BL peerings clearly dominate the large number
of ML peerings, with observed traffic ratios of 2:1 (L-IXP)
and 1:1 (M-IXP). Thus, the majority of ML peerings only
carry small amounts of traffic, but some of the top traffic-
contributing links at both IXPs are ML peerings.

6. FROM TRAFFIC TO ROUTES: PREFIXES
In this section, we move beyond the link perspective of

peerings and peering traffic and instead examine peerings
at the level of routed prefixes. We show how this new per-
spective allows us to reason about peering opportunities at
IXPs and the different peering options chosen by the differ-
ent member ASes.

6.1 A prefix view of peering
An outward sign of the popularity of the RS service offer-

ing with the member ASes of the L-IXP and M-IXP is the
large number of ML peerings that have been established at
those IXPs. To further understand what set of routes RSes
at popular IXPs offer – e.g., to understand the instant ben-
efits that a new member AS can reap when connecting to
the IXP’s RS – we check each prefix that is advertised via
the RS and count to how many of the RS’s peers this pre-
fix is exported. For the L-IXP, Figure 6(a) shows the re-
sulting histogram (y-axis in log-scale) and reveals a striking
bi-modality – either a prefix is exported to almost all mem-
bers or to only a few selected ones. Focusing first on the
mode to the right, the sizable fraction of prefixes that is ex-
ported to almost all member ASes is a reflection of the very
peering-friendly policies at the IXP. Indeed, summing up all
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Figure 6: Prefixes advertised via the RS in relation to the
number of member ASes they are exported to (L-IXP).

L-IXP M-IXP
Export to % of peers < 10% > 90% < 10% > 90%
Prefixes 112.5K 68.0K 171 12.6K
/24 Equivalent 1.97M 819K 7.4K 337K
Origin ASes 13.06K 11.1K 44 3.0K

Table 4: Breakdown of advertised IPv4 address space.

the prefixes that are exported by the RS to more than 90%
of its peers shows that a new IXP member will be able to re-
ceive more than 65K routes from some 11K different origin
ASes at the L-IXP and more than 12.5K routes from about
3K different origin ASes at the M-IXP (see Table 4) as soon
as it connects to the RS.

As far as the mode to the left in Figure 6(a) is concerned,
the sizable fraction of prefixes that are exported to fewer than
10% of the RS’s peers is an indication that the strategy of-
fered by the IXPs to restrict (block) the propagation of cer-
tain routes to certain members is effective and used. Upon
closer inspection, we also observe that the sets of reachable
origin ASes for the mode to the left and mode to the right
are largely disjoint. For M-IXP (not shown), we note that
while the number of advertised prefixes and the correspond-
ing reachable address space is much smaller, the vast major-
ity of prefixes are exported to almost all peers.

To illustrate, of the 408 member ASes that connect to the
L-IXP RS, we find that only some 24 limit the export of
some or all of their prefixes. However, 371 members export
their prefixes to more than 90% of the members participating
in the RS. At M-IXP, we see an even more peering-friendly
environment with only very few members applying strict ex-
port filtering for a small number of prefixes.

6.2 A prefix view of traffic
To complement the connectivity-centric prefix-level, we

are now interested in how this corresponds to actual traffic
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the sets of reachable origin ASes for the mode to the left and mode
to the right are largely disjoint. For M-IXP (not shown), we note
that while the number of advertised prefixes and the correspond-
ing reachable address space is much smaller, the vast majority of
prefixes are exported to almost all peers.

To illustrate, of the 408 member ASes that connect to the L-
IXP RS, we find that only some 24 limit the export of some or all
of their prefixes. However, 371 members export their prefixes to
more than 90% of the members participating in the RS. At M-IXP,
we see an even more peering-friendly environment with only very
few members applying strict export filtering for a small number of
prefixes.

6.2 A prefix view of traffic
To complement the connectivity-centric prefix-level, we are now

interested in how this corresponds to actual traffic exchanged. By
matching all destination IP addresses of traffic exchanged (irrespec-
tive of the link type) on the aggregate of RS prefixes, we see that
more than 80% of the overall traffic at L-IXP (95% at M-IXP) is
sent towards RS prefixes. Hence, the prefixes advertised at RSes
give significant insight into spatial aspects of its actual traffic com-
ponents.

In view of Figure 6(a), we are especially curious about how much
traffic is related to those prefixes that are exported to almost every
peer of the RS and to those that are exported to only a few se-
lected peers of the RS. We compute the percentage of traffic that
each prefix at the RS is responsible for and plot in Figure 6(b) their
sum as a function of the number of the RS’s peers to which the RS
exported the prefix. While we observe a similar bi-modality as in
Figure 6(a), the openly-advertised prefixes are responsible for the
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Figure 7: Traffic to member: to RS prefixes (upper half in each
plot) / non-RS prefixes (lower half in each plot) with ML/BL
traffic grey/black.

largest traffic share. While the percentage of traffic covered by the
very selectively-advertised prefixes (exported to less than 10% of
the member ASes using the RS) is about 9% of all traffic, the more
openly-advertised prefixes (exported to more than 90% of the mem-
ber ASes using the RS) cover the destination addresses of almost
70% of all exchanged traffic in terms of bytes.

6.3 A closer look at RS usage
To this point, we have mainly focused on the overall traffic at

the IXPs and how it relates to the prefixes that are advertised via
the IXP’s RS. In particular, we have paid little attention to the per-
member AS policies that determine which ASes advertise their pre-
fixes to which other ASes and over what kind of IXP peering. On
the one hand, a majority of members openly advertise their prefixes
via the RS, and these prefixes cover a majority of the IXP traffic. At
the same time, we see the bulk of traffic traversing BL links. Thus,
we would like to know if members advertise different prefixes to
the IXP’s RS and over their BL peering session, i.e., what is the
overlap in terms of routes advertised via both sessions.

The problem we face is that while we know the route set adver-
tised over ML peerings, we only have binary information about the
existence of BL peerings (i.e., we sampled BGP packets indicating
an active BL session). To deal with this issue, we rely on properties
of the actual traffic exchanged between members. In particular, we
check for each IXP member if the traffic it receives is fully cov-
ered by the prefixes advertised via the RS or if there is traffic to a
superset of RS prefixes. More precisely, to obtain Figure 7(a), we
compute for each member AS of the L-IXP (x-axis) which fraction
of the traffic sent to this member is (i) covered by the prefixes that

Open access to a substantial fraction of routes.

this is what a member instantly gets
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Figure 5: Timeseries of traffic on bi-lateral (BL) and
multi-lateral (ML) peering links.

more than twice the total amount of ML traffic. To contrast,
for M-IXP, this BL:ML traffic ratio is more like 1:1.

Even though this traffic-centric picture of IXP peerings
emphasizes the significance of BL peerings, ML peerings do
play an important role for L-IXP and M-IXP. As far as the
top traffic-contributing peerings are concerned, BL and ML
peerings contribute similar amounts of traffic. In fact, for
both the L-IXP and the M-IXP, the top traffic-contributing
peering is a ML peering which highlights the critical role
that the use of IXP RSes play in today’s Internet.

Summary: When taking traffic into account, the small
number of BL peerings clearly dominate the large number
of ML peerings, with observed traffic ratios of 2:1 (L-IXP)
and 1:1 (M-IXP). Thus, the majority of ML peerings only
carry small amounts of traffic, but some of the top traffic-
contributing links at both IXPs are ML peerings.

6. FROM TRAFFIC TO ROUTES: PREFIXES
In this section, we move beyond the link perspective of

peerings and peering traffic and instead examine peerings
at the level of routed prefixes. We show how this new per-
spective allows us to reason about peering opportunities at
IXPs and the different peering options chosen by the differ-
ent member ASes.

6.1 A prefix view of peering
An outward sign of the popularity of the RS service offer-

ing with the member ASes of the L-IXP and M-IXP is the
large number of ML peerings that have been established at
those IXPs. To further understand what set of routes RSes
at popular IXPs offer – e.g., to understand the instant ben-
efits that a new member AS can reap when connecting to
the IXP’s RS – we check each prefix that is advertised via
the RS and count to how many of the RS’s peers this pre-
fix is exported. For the L-IXP, Figure 6(a) shows the re-
sulting histogram (y-axis in log-scale) and reveals a striking
bi-modality – either a prefix is exported to almost all mem-
bers or to only a few selected ones. Focusing first on the
mode to the right, the sizable fraction of prefixes that is ex-
ported to almost all member ASes is a reflection of the very
peering-friendly policies at the IXP. Indeed, summing up all
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Export to % of peers < 10% > 90% < 10% > 90%
Prefixes 112.5K 68.0K 171 12.6K
/24 Equivalent 1.97M 819K 7.4K 337K
Origin ASes 13.06K 11.1K 44 3.0K

Table 4: Breakdown of advertised IPv4 address space.

the prefixes that are exported by the RS to more than 90%
of its peers shows that a new IXP member will be able to re-
ceive more than 65K routes from some 11K different origin
ASes at the L-IXP and more than 12.5K routes from about
3K different origin ASes at the M-IXP (see Table 4) as soon
as it connects to the RS.

As far as the mode to the left in Figure 6(a) is concerned,
the sizable fraction of prefixes that are exported to fewer than
10% of the RS’s peers is an indication that the strategy of-
fered by the IXPs to restrict (block) the propagation of cer-
tain routes to certain members is effective and used. Upon
closer inspection, we also observe that the sets of reachable
origin ASes for the mode to the left and mode to the right
are largely disjoint. For M-IXP (not shown), we note that
while the number of advertised prefixes and the correspond-
ing reachable address space is much smaller, the vast major-
ity of prefixes are exported to almost all peers.

To illustrate, of the 408 member ASes that connect to the
L-IXP RS, we find that only some 24 limit the export of
some or all of their prefixes. However, 371 members export
their prefixes to more than 90% of the members participating
in the RS. At M-IXP, we see an even more peering-friendly
environment with only very few members applying strict ex-
port filtering for a small number of prefixes.

6.2 A prefix view of traffic
To complement the connectivity-centric prefix-level, we

are now interested in how this corresponds to actual traffic
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the sets of reachable origin ASes for the mode to the left and mode
to the right are largely disjoint. For M-IXP (not shown), we note
that while the number of advertised prefixes and the correspond-
ing reachable address space is much smaller, the vast majority of
prefixes are exported to almost all peers.

To illustrate, of the 408 member ASes that connect to the L-
IXP RS, we find that only some 24 limit the export of some or all
of their prefixes. However, 371 members export their prefixes to
more than 90% of the members participating in the RS. At M-IXP,
we see an even more peering-friendly environment with only very
few members applying strict export filtering for a small number of
prefixes.

6.2 A prefix view of traffic
To complement the connectivity-centric prefix-level, we are now

interested in how this corresponds to actual traffic exchanged. By
matching all destination IP addresses of traffic exchanged (irrespec-
tive of the link type) on the aggregate of RS prefixes, we see that
more than 80% of the overall traffic at L-IXP (95% at M-IXP) is
sent towards RS prefixes. Hence, the prefixes advertised at RSes
give significant insight into spatial aspects of its actual traffic com-
ponents.

In view of Figure 6(a), we are especially curious about how much
traffic is related to those prefixes that are exported to almost every
peer of the RS and to those that are exported to only a few se-
lected peers of the RS. We compute the percentage of traffic that
each prefix at the RS is responsible for and plot in Figure 6(b) their
sum as a function of the number of the RS’s peers to which the RS
exported the prefix. While we observe a similar bi-modality as in
Figure 6(a), the openly-advertised prefixes are responsible for the
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Figure 7: Traffic to member: to RS prefixes (upper half in each
plot) / non-RS prefixes (lower half in each plot) with ML/BL
traffic grey/black.

largest traffic share. While the percentage of traffic covered by the
very selectively-advertised prefixes (exported to less than 10% of
the member ASes using the RS) is about 9% of all traffic, the more
openly-advertised prefixes (exported to more than 90% of the mem-
ber ASes using the RS) cover the destination addresses of almost
70% of all exchanged traffic in terms of bytes.

6.3 A closer look at RS usage
To this point, we have mainly focused on the overall traffic at

the IXPs and how it relates to the prefixes that are advertised via
the IXP’s RS. In particular, we have paid little attention to the per-
member AS policies that determine which ASes advertise their pre-
fixes to which other ASes and over what kind of IXP peering. On
the one hand, a majority of members openly advertise their prefixes
via the RS, and these prefixes cover a majority of the IXP traffic. At
the same time, we see the bulk of traffic traversing BL links. Thus,
we would like to know if members advertise different prefixes to
the IXP’s RS and over their BL peering session, i.e., what is the
overlap in terms of routes advertised via both sessions.

The problem we face is that while we know the route set adver-
tised over ML peerings, we only have binary information about the
existence of BL peerings (i.e., we sampled BGP packets indicating
an active BL session). To deal with this issue, we rely on properties
of the actual traffic exchanged between members. In particular, we
check for each IXP member if the traffic it receives is fully cov-
ered by the prefixes advertised via the RS or if there is traffic to a
superset of RS prefixes. More precisely, to obtain Figure 7(a), we
compute for each member AS of the L-IXP (x-axis) which fraction
of the traffic sent to this member is (i) covered by the prefixes that

10% of the  
L-IXPs traffic 
(<5% M-IXP)

this is what a member instantly gets
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Figure 5: Timeseries of traffic on bi-lateral (BL) and
multi-lateral (ML) peering links.

more than twice the total amount of ML traffic. To contrast,
for M-IXP, this BL:ML traffic ratio is more like 1:1.

Even though this traffic-centric picture of IXP peerings
emphasizes the significance of BL peerings, ML peerings do
play an important role for L-IXP and M-IXP. As far as the
top traffic-contributing peerings are concerned, BL and ML
peerings contribute similar amounts of traffic. In fact, for
both the L-IXP and the M-IXP, the top traffic-contributing
peering is a ML peering which highlights the critical role
that the use of IXP RSes play in today’s Internet.

Summary: When taking traffic into account, the small
number of BL peerings clearly dominate the large number
of ML peerings, with observed traffic ratios of 2:1 (L-IXP)
and 1:1 (M-IXP). Thus, the majority of ML peerings only
carry small amounts of traffic, but some of the top traffic-
contributing links at both IXPs are ML peerings.

6. FROM TRAFFIC TO ROUTES: PREFIXES
In this section, we move beyond the link perspective of

peerings and peering traffic and instead examine peerings
at the level of routed prefixes. We show how this new per-
spective allows us to reason about peering opportunities at
IXPs and the different peering options chosen by the differ-
ent member ASes.

6.1 A prefix view of peering
An outward sign of the popularity of the RS service offer-

ing with the member ASes of the L-IXP and M-IXP is the
large number of ML peerings that have been established at
those IXPs. To further understand what set of routes RSes
at popular IXPs offer – e.g., to understand the instant ben-
efits that a new member AS can reap when connecting to
the IXP’s RS – we check each prefix that is advertised via
the RS and count to how many of the RS’s peers this pre-
fix is exported. For the L-IXP, Figure 6(a) shows the re-
sulting histogram (y-axis in log-scale) and reveals a striking
bi-modality – either a prefix is exported to almost all mem-
bers or to only a few selected ones. Focusing first on the
mode to the right, the sizable fraction of prefixes that is ex-
ported to almost all member ASes is a reflection of the very
peering-friendly policies at the IXP. Indeed, summing up all
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the prefixes that are exported by the RS to more than 90%
of its peers shows that a new IXP member will be able to re-
ceive more than 65K routes from some 11K different origin
ASes at the L-IXP and more than 12.5K routes from about
3K different origin ASes at the M-IXP (see Table 4) as soon
as it connects to the RS.

As far as the mode to the left in Figure 6(a) is concerned,
the sizable fraction of prefixes that are exported to fewer than
10% of the RS’s peers is an indication that the strategy of-
fered by the IXPs to restrict (block) the propagation of cer-
tain routes to certain members is effective and used. Upon
closer inspection, we also observe that the sets of reachable
origin ASes for the mode to the left and mode to the right
are largely disjoint. For M-IXP (not shown), we note that
while the number of advertised prefixes and the correspond-
ing reachable address space is much smaller, the vast major-
ity of prefixes are exported to almost all peers.

To illustrate, of the 408 member ASes that connect to the
L-IXP RS, we find that only some 24 limit the export of
some or all of their prefixes. However, 371 members export
their prefixes to more than 90% of the members participating
in the RS. At M-IXP, we see an even more peering-friendly
environment with only very few members applying strict ex-
port filtering for a small number of prefixes.

6.2 A prefix view of traffic
To complement the connectivity-centric prefix-level, we

are now interested in how this corresponds to actual traffic
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the sets of reachable origin ASes for the mode to the left and mode
to the right are largely disjoint. For M-IXP (not shown), we note
that while the number of advertised prefixes and the correspond-
ing reachable address space is much smaller, the vast majority of
prefixes are exported to almost all peers.

To illustrate, of the 408 member ASes that connect to the L-
IXP RS, we find that only some 24 limit the export of some or all
of their prefixes. However, 371 members export their prefixes to
more than 90% of the members participating in the RS. At M-IXP,
we see an even more peering-friendly environment with only very
few members applying strict export filtering for a small number of
prefixes.

6.2 A prefix view of traffic
To complement the connectivity-centric prefix-level, we are now

interested in how this corresponds to actual traffic exchanged. By
matching all destination IP addresses of traffic exchanged (irrespec-
tive of the link type) on the aggregate of RS prefixes, we see that
more than 80% of the overall traffic at L-IXP (95% at M-IXP) is
sent towards RS prefixes. Hence, the prefixes advertised at RSes
give significant insight into spatial aspects of its actual traffic com-
ponents.

In view of Figure 6(a), we are especially curious about how much
traffic is related to those prefixes that are exported to almost every
peer of the RS and to those that are exported to only a few se-
lected peers of the RS. We compute the percentage of traffic that
each prefix at the RS is responsible for and plot in Figure 6(b) their
sum as a function of the number of the RS’s peers to which the RS
exported the prefix. While we observe a similar bi-modality as in
Figure 6(a), the openly-advertised prefixes are responsible for the
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Figure 7: Traffic to member: to RS prefixes (upper half in each
plot) / non-RS prefixes (lower half in each plot) with ML/BL
traffic grey/black.

largest traffic share. While the percentage of traffic covered by the
very selectively-advertised prefixes (exported to less than 10% of
the member ASes using the RS) is about 9% of all traffic, the more
openly-advertised prefixes (exported to more than 90% of the mem-
ber ASes using the RS) cover the destination addresses of almost
70% of all exchanged traffic in terms of bytes.

6.3 A closer look at RS usage
To this point, we have mainly focused on the overall traffic at

the IXPs and how it relates to the prefixes that are advertised via
the IXP’s RS. In particular, we have paid little attention to the per-
member AS policies that determine which ASes advertise their pre-
fixes to which other ASes and over what kind of IXP peering. On
the one hand, a majority of members openly advertise their prefixes
via the RS, and these prefixes cover a majority of the IXP traffic. At
the same time, we see the bulk of traffic traversing BL links. Thus,
we would like to know if members advertise different prefixes to
the IXP’s RS and over their BL peering session, i.e., what is the
overlap in terms of routes advertised via both sessions.

The problem we face is that while we know the route set adver-
tised over ML peerings, we only have binary information about the
existence of BL peerings (i.e., we sampled BGP packets indicating
an active BL session). To deal with this issue, we rely on properties
of the actual traffic exchanged between members. In particular, we
check for each IXP member if the traffic it receives is fully cov-
ered by the prefixes advertised via the RS or if there is traffic to a
superset of RS prefixes. More precisely, to obtain Figure 7(a), we
compute for each member AS of the L-IXP (x-axis) which fraction
of the traffic sent to this member is (i) covered by the prefixes that

Openly peered prefixes receive largest share of traffic.

10% of the  
L-IXPs traffic 
(<5% M-IXP)

70% of the  
L-IXP’s traffic 
(>90% M-IXP)

this is what a member instantly gets
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Detecting Peerings
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Peerings: ML vs. BL

L-IXP M-IXP

Bi-
Lateral 20K 450

Multi-
Lateral 80K 3.7K

Total 85K 3.8K

Table: Peering Links.

Ratio ML-to-BL peerings: 

4:1 (L-IXP) 
8:1 (M-IXP) 

>95% of new peerings  
in last 2 years are ML!

IXP connectivity is clearly dominated by multi-lateral peering.
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Traffic: ML vs. BL

Ratio ML-to-BL traffic: 

1:2 (L-IXP) 
1:1 (M-IXP)
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ObservaOon:&
# &Despite&the&fact&that&the&number&of&MulOlateral&peerings&are&
4x&the&number&of&Bilateral&peerings,&the&fracOon&of&MulOlateral&&
vs.&Bilateral&traffic&is&1:2&(throughout&a&day/week).&&
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IXP traffic is dominated by fewer bi-lateral peerings.
But RS-prefixes receive most traffic. How come?

• BL more likely to carry traffic and carry more traffic 
• Some heavy-hitters are ML!
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Understanding RS Usage
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Understanding RS Usage
exchanged. By matching all destination IP addresses of traf-
fic exchanged at our IXPs on the aggregate of RS prefixes,
we realize that more than 80% of the overall traffic at L-
IXP (95% at M-IXP) is covered by RS prefixes in the sense
that its destination addresses are covered by these prefixes.
Hence, the prefixes advertised at RSes give significant in-
sight into spatial aspects of its actual traffic components.

In view of Figure 6(a), we are especially curious about
how much traffic is related to those prefixes that are exported
to almost every peer of the RS and to those that are exported
to only a few selected peers of the RS. We compute the per-
centage of traffic that each prefix at the RS is responsible for
and plot in Figure 6(b) their sum as a function of the num-
ber of the RS’s peers to which the RS exported the prefix.
While we observe a similar bi-modality as in Figure 6(a),
the openly-advertised prefixes are responsible for the largest
traffic share. Indeed, while the percentage of traffic covered
by the very selectively-advertised prefixes (exported to less
than 10% of the member ASes using the RS) is about 9% of
all traffic, the more openly-advertised prefixes (exported to
more than 90% of the member ASes using the RS) cover the
destination addresses of almost 70% of all exchanged traffic
in terms of bytes.

6.3 A closer look at RS usage
To this point, we have mainly focused on the overall traffic

at the IXPs and how it relates to the prefixes that are adver-
tised via the IXP’s RS. In particular, we have paid little at-
tention to the per-member AS policies that determine which
ASes advertise their prefixes to which other ASes at the IXP
and over what kind of IXP peering. Given that while on one
hand the majority of members openly advertise their prefixes
via the RS — and that these prefixes cover the majority of
traffic — we still see the bulk of traffic on BL links. Thus,
we would like to know if they advertise different prefixes to
the IXP’s RS and over their BL peering session, i.e., what is
the overlap in terms of routes advertised via both sessions.

To address these questions, we examine the traffic data
that we obtained from L-IXP and M-IXP and check for each
IXP member if the traffic they receive is fully covered by the
prefixes advertised via the RS or if there is traffic to a super-
set of RS prefixes. More precisely, to obtain Figure 7(a), we
compute for each member AS of the L-IXP (x-axis) which
fraction of the traffic sent to this member is (i) covered by the
prefixes that this particular member advertises via the IXP’s
RS (shown in upper half of the plot) and (ii) not covered by
the prefixes this member advertises to the RS (see lower part
of the plot). Before plotting these values, we sort them in in-
creasing order, starting with those members for which none
of their traffic is covered by the RS prefixes.

Figure 7(a) shows that for the majority of members (to the
right of x ⇡ 110), all traffic they receive is covered by the
prefixes they advertise via the RS; that is, there is no traffic
at the IXP destined to any addresses outside these prefixes
– for these members, the RS is all there is! For another set
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Figure 7: Traffic to member: to RS prefixes (upper half
in each plot) / non-RS prefixes (lower half in each plot)
with ML/BL traffic grey/black.

of members (to the left of x ⇡ 85), we see that none of
the traffic they receive is covered by the RS prefixes adver-
tised by them. These members either don’t connect to the
RS at all or do not advertise any prefixes via the RS. Finally,
there is a small group of member ASes in the middle (around
x = 100) that use prefixes that they advertise via the RS as
well as prefixes that they do not advertise via the RS. While
a small fraction of these cases is verifiably due to churn dur-
ing our measurement period, we also verify some cases in
which the superset in terms of traffic is indeed due to vary-
ing advertisements on BL vs. ML peering sessions (e.g., see
Section 8.2). In terms of numbers, about 67% of all traffic is
sent to members on the right part of this figure and roughly
26% of the traffic is destined to the members in the cluster
on the left. The members in the middle-section receive about
7% of all traffic – a significant share given the small number
of members in the middle-section. For M-IXP, we note that
the members in the right part account for more than 95% of
the traffic.

Figure 7 uses grey-shading to indicate which portion of
a member’s traffic is associated with BL or ML peerings.
For example, the members that only peer bi-laterally are all
black (the few exceptions are due to the churn mentioned
above). Member ASes that only peer multi-laterally are all
grey. In addition, some members are highlighted in terms of
their main business type, and we will return to this cast of
players in Section 8 below.
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Understanding RS Usage
exchanged. By matching all destination IP addresses of traf-
fic exchanged at our IXPs on the aggregate of RS prefixes,
we realize that more than 80% of the overall traffic at L-
IXP (95% at M-IXP) is covered by RS prefixes in the sense
that its destination addresses are covered by these prefixes.
Hence, the prefixes advertised at RSes give significant in-
sight into spatial aspects of its actual traffic components.

In view of Figure 6(a), we are especially curious about
how much traffic is related to those prefixes that are exported
to almost every peer of the RS and to those that are exported
to only a few selected peers of the RS. We compute the per-
centage of traffic that each prefix at the RS is responsible for
and plot in Figure 6(b) their sum as a function of the num-
ber of the RS’s peers to which the RS exported the prefix.
While we observe a similar bi-modality as in Figure 6(a),
the openly-advertised prefixes are responsible for the largest
traffic share. Indeed, while the percentage of traffic covered
by the very selectively-advertised prefixes (exported to less
than 10% of the member ASes using the RS) is about 9% of
all traffic, the more openly-advertised prefixes (exported to
more than 90% of the member ASes using the RS) cover the
destination addresses of almost 70% of all exchanged traffic
in terms of bytes.

6.3 A closer look at RS usage
To this point, we have mainly focused on the overall traffic

at the IXPs and how it relates to the prefixes that are adver-
tised via the IXP’s RS. In particular, we have paid little at-
tention to the per-member AS policies that determine which
ASes advertise their prefixes to which other ASes at the IXP
and over what kind of IXP peering. Given that while on one
hand the majority of members openly advertise their prefixes
via the RS — and that these prefixes cover the majority of
traffic — we still see the bulk of traffic on BL links. Thus,
we would like to know if they advertise different prefixes to
the IXP’s RS and over their BL peering session, i.e., what is
the overlap in terms of routes advertised via both sessions.

To address these questions, we examine the traffic data
that we obtained from L-IXP and M-IXP and check for each
IXP member if the traffic they receive is fully covered by the
prefixes advertised via the RS or if there is traffic to a super-
set of RS prefixes. More precisely, to obtain Figure 7(a), we
compute for each member AS of the L-IXP (x-axis) which
fraction of the traffic sent to this member is (i) covered by the
prefixes that this particular member advertises via the IXP’s
RS (shown in upper half of the plot) and (ii) not covered by
the prefixes this member advertises to the RS (see lower part
of the plot). Before plotting these values, we sort them in in-
creasing order, starting with those members for which none
of their traffic is covered by the RS prefixes.

Figure 7(a) shows that for the majority of members (to the
right of x ⇡ 110), all traffic they receive is covered by the
prefixes they advertise via the RS; that is, there is no traffic
at the IXP destined to any addresses outside these prefixes
– for these members, the RS is all there is! For another set
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Figure 7: Traffic to member: to RS prefixes (upper half
in each plot) / non-RS prefixes (lower half in each plot)
with ML/BL traffic grey/black.

of members (to the left of x ⇡ 85), we see that none of
the traffic they receive is covered by the RS prefixes adver-
tised by them. These members either don’t connect to the
RS at all or do not advertise any prefixes via the RS. Finally,
there is a small group of member ASes in the middle (around
x = 100) that use prefixes that they advertise via the RS as
well as prefixes that they do not advertise via the RS. While
a small fraction of these cases is verifiably due to churn dur-
ing our measurement period, we also verify some cases in
which the superset in terms of traffic is indeed due to vary-
ing advertisements on BL vs. ML peering sessions (e.g., see
Section 8.2). In terms of numbers, about 67% of all traffic is
sent to members on the right part of this figure and roughly
26% of the traffic is destined to the members in the cluster
on the left. The members in the middle-section receive about
7% of all traffic – a significant share given the small number
of members in the middle-section. For M-IXP, we note that
the members in the right part account for more than 95% of
the traffic.

Figure 7 uses grey-shading to indicate which portion of
a member’s traffic is associated with BL or ML peerings.
For example, the members that only peer bi-laterally are all
black (the few exceptions are due to the churn mentioned
above). Member ASes that only peer multi-laterally are all
grey. In addition, some members are highlighted in terms of
their main business type, and we will return to this cast of
players in Section 8 below.
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Understanding RS Usage
exchanged. By matching all destination IP addresses of traf-
fic exchanged at our IXPs on the aggregate of RS prefixes,
we realize that more than 80% of the overall traffic at L-
IXP (95% at M-IXP) is covered by RS prefixes in the sense
that its destination addresses are covered by these prefixes.
Hence, the prefixes advertised at RSes give significant in-
sight into spatial aspects of its actual traffic components.

In view of Figure 6(a), we are especially curious about
how much traffic is related to those prefixes that are exported
to almost every peer of the RS and to those that are exported
to only a few selected peers of the RS. We compute the per-
centage of traffic that each prefix at the RS is responsible for
and plot in Figure 6(b) their sum as a function of the num-
ber of the RS’s peers to which the RS exported the prefix.
While we observe a similar bi-modality as in Figure 6(a),
the openly-advertised prefixes are responsible for the largest
traffic share. Indeed, while the percentage of traffic covered
by the very selectively-advertised prefixes (exported to less
than 10% of the member ASes using the RS) is about 9% of
all traffic, the more openly-advertised prefixes (exported to
more than 90% of the member ASes using the RS) cover the
destination addresses of almost 70% of all exchanged traffic
in terms of bytes.

6.3 A closer look at RS usage
To this point, we have mainly focused on the overall traffic

at the IXPs and how it relates to the prefixes that are adver-
tised via the IXP’s RS. In particular, we have paid little at-
tention to the per-member AS policies that determine which
ASes advertise their prefixes to which other ASes at the IXP
and over what kind of IXP peering. Given that while on one
hand the majority of members openly advertise their prefixes
via the RS — and that these prefixes cover the majority of
traffic — we still see the bulk of traffic on BL links. Thus,
we would like to know if they advertise different prefixes to
the IXP’s RS and over their BL peering session, i.e., what is
the overlap in terms of routes advertised via both sessions.

To address these questions, we examine the traffic data
that we obtained from L-IXP and M-IXP and check for each
IXP member if the traffic they receive is fully covered by the
prefixes advertised via the RS or if there is traffic to a super-
set of RS prefixes. More precisely, to obtain Figure 7(a), we
compute for each member AS of the L-IXP (x-axis) which
fraction of the traffic sent to this member is (i) covered by the
prefixes that this particular member advertises via the IXP’s
RS (shown in upper half of the plot) and (ii) not covered by
the prefixes this member advertises to the RS (see lower part
of the plot). Before plotting these values, we sort them in in-
creasing order, starting with those members for which none
of their traffic is covered by the RS prefixes.

Figure 7(a) shows that for the majority of members (to the
right of x ⇡ 110), all traffic they receive is covered by the
prefixes they advertise via the RS; that is, there is no traffic
at the IXP destined to any addresses outside these prefixes
– for these members, the RS is all there is! For another set
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Figure 7: Traffic to member: to RS prefixes (upper half
in each plot) / non-RS prefixes (lower half in each plot)
with ML/BL traffic grey/black.

of members (to the left of x ⇡ 85), we see that none of
the traffic they receive is covered by the RS prefixes adver-
tised by them. These members either don’t connect to the
RS at all or do not advertise any prefixes via the RS. Finally,
there is a small group of member ASes in the middle (around
x = 100) that use prefixes that they advertise via the RS as
well as prefixes that they do not advertise via the RS. While
a small fraction of these cases is verifiably due to churn dur-
ing our measurement period, we also verify some cases in
which the superset in terms of traffic is indeed due to vary-
ing advertisements on BL vs. ML peering sessions (e.g., see
Section 8.2). In terms of numbers, about 67% of all traffic is
sent to members on the right part of this figure and roughly
26% of the traffic is destined to the members in the cluster
on the left. The members in the middle-section receive about
7% of all traffic – a significant share given the small number
of members in the middle-section. For M-IXP, we note that
the members in the right part account for more than 95% of
the traffic.

Figure 7 uses grey-shading to indicate which portion of
a member’s traffic is associated with BL or ML peerings.
For example, the members that only peer bi-laterally are all
black (the few exceptions are due to the churn mentioned
above). Member ASes that only peer multi-laterally are all
grey. In addition, some members are highlighted in terms of
their main business type, and we will return to this cast of
players in Section 8 below.
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Understanding RS Usage
exchanged. By matching all destination IP addresses of traf-
fic exchanged at our IXPs on the aggregate of RS prefixes,
we realize that more than 80% of the overall traffic at L-
IXP (95% at M-IXP) is covered by RS prefixes in the sense
that its destination addresses are covered by these prefixes.
Hence, the prefixes advertised at RSes give significant in-
sight into spatial aspects of its actual traffic components.

In view of Figure 6(a), we are especially curious about
how much traffic is related to those prefixes that are exported
to almost every peer of the RS and to those that are exported
to only a few selected peers of the RS. We compute the per-
centage of traffic that each prefix at the RS is responsible for
and plot in Figure 6(b) their sum as a function of the num-
ber of the RS’s peers to which the RS exported the prefix.
While we observe a similar bi-modality as in Figure 6(a),
the openly-advertised prefixes are responsible for the largest
traffic share. Indeed, while the percentage of traffic covered
by the very selectively-advertised prefixes (exported to less
than 10% of the member ASes using the RS) is about 9% of
all traffic, the more openly-advertised prefixes (exported to
more than 90% of the member ASes using the RS) cover the
destination addresses of almost 70% of all exchanged traffic
in terms of bytes.

6.3 A closer look at RS usage
To this point, we have mainly focused on the overall traffic

at the IXPs and how it relates to the prefixes that are adver-
tised via the IXP’s RS. In particular, we have paid little at-
tention to the per-member AS policies that determine which
ASes advertise their prefixes to which other ASes at the IXP
and over what kind of IXP peering. Given that while on one
hand the majority of members openly advertise their prefixes
via the RS — and that these prefixes cover the majority of
traffic — we still see the bulk of traffic on BL links. Thus,
we would like to know if they advertise different prefixes to
the IXP’s RS and over their BL peering session, i.e., what is
the overlap in terms of routes advertised via both sessions.

To address these questions, we examine the traffic data
that we obtained from L-IXP and M-IXP and check for each
IXP member if the traffic they receive is fully covered by the
prefixes advertised via the RS or if there is traffic to a super-
set of RS prefixes. More precisely, to obtain Figure 7(a), we
compute for each member AS of the L-IXP (x-axis) which
fraction of the traffic sent to this member is (i) covered by the
prefixes that this particular member advertises via the IXP’s
RS (shown in upper half of the plot) and (ii) not covered by
the prefixes this member advertises to the RS (see lower part
of the plot). Before plotting these values, we sort them in in-
creasing order, starting with those members for which none
of their traffic is covered by the RS prefixes.

Figure 7(a) shows that for the majority of members (to the
right of x ⇡ 110), all traffic they receive is covered by the
prefixes they advertise via the RS; that is, there is no traffic
at the IXP destined to any addresses outside these prefixes
– for these members, the RS is all there is! For another set

Member AS

no
n 

R
S−

co
ve

re
d 

   
R

S−
co

ve
re

d

0 100 200 300 400

10
0%

50
%

50
%

10
0%

overall traffic to member
traffic on bi−lateral link

NSP C1T1-1 C2 EYE1

(a) L-IXP.

Member AS

no
n 

R
S−

co
ve

re
d 

   
R

S−
co

ve
re

d

0 20 40 60 80

10
0%

50
%

50
%

10
0%

overall traffic to member
traffic on bi−lateral link

EYE1NSP C2C1

(b) M-IXP.

Figure 7: Traffic to member: to RS prefixes (upper half
in each plot) / non-RS prefixes (lower half in each plot)
with ML/BL traffic grey/black.

of members (to the left of x ⇡ 85), we see that none of
the traffic they receive is covered by the RS prefixes adver-
tised by them. These members either don’t connect to the
RS at all or do not advertise any prefixes via the RS. Finally,
there is a small group of member ASes in the middle (around
x = 100) that use prefixes that they advertise via the RS as
well as prefixes that they do not advertise via the RS. While
a small fraction of these cases is verifiably due to churn dur-
ing our measurement period, we also verify some cases in
which the superset in terms of traffic is indeed due to vary-
ing advertisements on BL vs. ML peering sessions (e.g., see
Section 8.2). In terms of numbers, about 67% of all traffic is
sent to members on the right part of this figure and roughly
26% of the traffic is destined to the members in the cluster
on the left. The members in the middle-section receive about
7% of all traffic – a significant share given the small number
of members in the middle-section. For M-IXP, we note that
the members in the right part account for more than 95% of
the traffic.

Figure 7 uses grey-shading to indicate which portion of
a member’s traffic is associated with BL or ML peerings.
For example, the members that only peer bi-laterally are all
black (the few exceptions are due to the churn mentioned
above). Member ASes that only peer multi-laterally are all
grey. In addition, some members are highlighted in terms of
their main business type, and we will return to this cast of
players in Section 8 below.
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Agenda
• Introduction: IXPs and Route Servers 
• IXP Route Server architecture 

• Empirical study 
• Peering offerings 
• Connectivity & traffic 
• Usage patterns 

• Route Server Peering Strategies
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Case Studies: Big Players
C1, C2: Major Content Providers

Open peering via the RS at both IXPs 
C1’s traffic mainly on BL peerings, C2 promotes ML peering 

EYE1, EYE2: National Eyeball Providers
Open peering via the RS at both IXPs,  
yet mainly bi-lateral peerings 

OSN1, OSN2: Two Popular Online Social Networks
OSN1 peers only bi-laterally, OSN2 only using the RS 

T1-1,T1-2: Large Transit Providers
T1-1 doesn’t peer with the RS, T1-2 does, but doesn’t export prefixes 

RSes are used by (almost) all types of networks.
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Case Studies: Hybrid Peering
NSP: A Large Transit Provider

• Open peering with everyone at the IXP for some prefixes 
• Large superset advertised via BL peerings (likely customers) 

• Open peering for some prefixes 
• Restricted peering for others

CDN: Mid-sized CDN Provider
• Some prefixes openly advertised via RS 
• Different prefixes on BL sessions with path prepending 

• Complex traffic engineering of CDNs

Networks already implement advanced RS peering strategies.

significant traffic 

contribution

significant traffic 

contribution
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Peering: RS or Non-RS
• Peering policies of content providers (e.g., Google) 

• ML peering with small networks 
• Subsequent BL peering if traffic significant 

• Reasons for Non-RS peering: 
• Session monitoring 
• Traffic engineering 

• Inbound: Prefix deaggregation, MEDs, etc. 
• Outbound: Best path selection by RS

Bi-lateral still preferred for traffic-intensive peerings.
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RSes, Peering, and Innovation
• Innovation in inter-domain routing 
• Make peering easy and scalable 
• Heavily used by all different types of networks 

• Central components with large impact 
• Make deployment of new technologies possible 
• Better traffic engineering capabilities needed 

• e.g., by leveraging SDN (SDX)

Route Servers key components in the peering ecosystem.

[Gupta et al., SIGCOMM ‘14]
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Conclusion

AS C

AS B

AS A

AS D

AS E

AS F

IXP 
Route Server

Route Servers 

- Make peering easy 

- Heavily used 

-  Great places for innovation

Contact: Philipp Richter (prichter@inet.tu-berlin.de) 

Paper: net.t-labs.tu-berlin.de/~prichter/imc238-richterA.pdf
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