DNS Resolvers and
Nameservers
(and Indonesia)
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DNS Infrastructure Questions

 When presented with multiple authoritative nameservers /
multiple IP addresses how do recursive resolvers behave?

« How do we maximize performance and resilience in
authoritative nameserver configurations?

 How well do Indonesian DNS Recursive Resolvers and
nameservers compare against the larger DNS picture?
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Recent(ish) work

“Recursives in the Wild: Engineering Authoritative DNS
Servers” Muller, Moura, Schmidt, Heidemann, 2017

https://ant.isi.edu/~johnh/PAPERS/Mueller17b.pdf

“To meet their goals of minimizing latency and balancing load across NSes and anycast,
operators need to know how recursive resolvers select an NS, and how that interacts with their
NS deployments.”

“... all name servers in a DNS service for a zone need to be consistently provisioned (with
reasonable anycast) to provide consistent low latency to users.”
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Recent(ish) work

“Secure Nameserver Selection Algorithm for DNS Resolvers”
Zhang, Liu, Song, Huque, October 2024

https://datatracker.ietf.org/doc/draft-zhang-dnsop-ns-selection/

“Nameserver selection algorithms employed by DNS resolvers are not currently standardized
in the DNS protocol”

The document contains an informal description of the selection algorithms used in a number of
commonly used recursive resolvers (Bind 9, Unbound, Knot, PowerDNS, Microsoft DNS)
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And the RFC’s say:

RFC1034: “The sorting [of nameservers]... may involve statistics from
past events, such as previous response times and batting averages.”

B at4ing averages???Z /
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Our Measurement

« Use a domain with four unicast authoritative nameservers

 Direct client systems to resolve unique DNS names using
these nameservers

* Track queries to each nameserver from each visible
recursive resolver
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Our Measurement

. Use a domaln with four dual stack unicast authoritative

ne L
P
- w
:L'uu ;’5, .
A «‘; Frankfurt
170ms
ea%urement origin
Y-
#apricot2026 ) - 61 %p



What are we expecting to see?

Queried Server
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Simulated DNS Resolver with 'strong' server preference
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We anticipate seeing a “strong”
preference to query the authoritative
server with the lowest response time,
and a regular querying of all other
authoritative servers to see if their
response times have changed.
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So

me Lab Tests: Bind 9

* Observing Bind 9 against the four nameservers using 1
query per second (test resolver is located in au)

Query Profile for Bind 9.18
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Queried Nameserver

a0 | I O O O N

- A+ A A+ e A R e

QU [ HH +++  HHHEH+ + o+ ++ H# e ++ + + HEEHR S+ R+ HH -

T R b R S H+ A+ + e+ + 4+ A

0

#apricot2026

10 20 30 40 50 60

Time (Minutes)

The resolver tests the other
authoritative servers to ensure
that its is “attached” to the
fastest server.

This ‘other server’ test appears
to be irregular, with a slight bias
towards the second-closest
server
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Some Lab Tests: Unbound

* Observing Unbound against the four nameservers using 1
query per second (test resolver located in au)

Query Profile for Unbound 1.17.1

Unbound is not so clearly
attached to the closest server
(ap) and also queries Mumbai
and Atlanta consistently.
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The non-selected resolver
(Frankfurt) is queried irregularly
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Some Lab Tests: Google 8.8.8.8

Observing Google 8.8.8.8 against the four nameservers
using 1 query per second (stub resolver located in au)

ried Nameserver
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Query Profile for Google PDNS 8.8.8.8
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The Google resolver appears to
query all instances regularly.

There appears to be a slight
preference to use the Singapore
(ap) server
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Some Lab Tests: Cloudflare 1.1.1.1

« Observing Cloudflare’s 1.1.1.1 resolver against the four

Nnamacans/arc i1icinn 1 Nniians nar eahnnd (Stub resolver

Query Profile for Cloudflare 1.1.1.1
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There is a visible preference to
use the servers located in
Singapore (ap) and Mumbai (in)
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There i1s no common behaviour

In this small sample set we are not seeing a common behaviour
across recursive resolvers

» To optimize resolution performance the recursive resolver would
prefer to direct all its queries to the authoritative server that
responds in the shortest time

« However, the resolver would also like to track all other servers to
ensure that its preferred choice of server is still optimal

* |tis not clear what units of time are used compare servers’
response performance, as some resolvers appear to treat a
subset of servers with diverse query/response times as
equivalent
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Let’s scale up the measurements

 We'll use an ad-based measurement platform to enrol
some 25M stub resolvers per day and observe the
Interaction between the various recursive resolvers used by

these stub resolvers and their behaviour against these four
unicast authoritative servers
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Our Measurement

. Use a domaln W|th four dual stack unicast authoritative

£ Frankfurt
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What we see — 1 Hour Profile

RESOLVER 61.95.227.107, AS24560, AIRTELBROADBAND-AS-AP Bharti Airtel Ltd., Telemedia Services, IN

This is a resolver operated by Bharti

Airtel in India:

SO R P TTUTI TN FUUURIE VTR P PN —— » It appears to spread its query load
roughly equally across the servers in
Mumbai, Frankfurt and Singapore

* But none to Atlanta!

Queried Server
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What we see — 12 Hour Profile

RESOLVER 61.95.227.107, AS24560, AIRTELBROADBAND-AS-AP Bharti Airtel Ltd., Telemedia Services, IN

g 3¢ - ' ______________________________________‘‘meewese T3

Queried Server
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Time:

This resolver passed 2 queries to the
server located in Atlanta just 2 times in
this 12-hour period

From this graph. it is not evident if there
is any preference between the other
three nameservers — but maybe
summary numbers can be more
informative
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A one-week profile of this resolver

Hows ~any seconds dd Yhe Whot wios Fhe \on%es*

)
reSo\er a\(ﬁd\) onto Yhs Perlo& Sperﬁ o&‘ﬂl\r\% onLY
Ser\/e(7 ‘H\S Server

I
(secs) Interval (secs)
Atlanta
Singapore 611,992 202,012 725
Frankfurt 581,799 183,051 637
Mumbai 300,751 32,153 580

A large recursive resolver, located in India, appears to prefer
distant servers that are located in Singapore and Frankfurt over

a server located in Mumbai
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8 Day Profile of 100 Resolvers

Top 100 Recursive Resolvers
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49.4545.188
196.47.128.2
65.108.106.236
186.160.44.26
37.1525.19
2001:d08:10:cc::2
82.222.166.18
2a01:9700::c2
142.166.151.21
2001:d08:11:cc::2
37.152521
119.160.80.206
49.45.45.196
196.201.35.195
14.238.248 210
163.121.128.222
2001:860:de04:3::d1
2001:8a0:1:15::198
61.246.65.206
142.161.2.50
163.121.128.146
172.69.154.58
196.201.35.229
114.5.148.25
196.201.35.194
82.222.166.17
82.222.166.16
105.235.13.2
122.187.154.154
172.71.5.110
172.71.237.100
142.166.151.125
196.201.35.227
103.206.153.188
2404:7000:6000:2::87
494544221
161.49.64.17
91.135.102.8
2a0b:6200:d:2::96
161.49.64.16
162.158.181.17
161.49.64.15
49.45.44.220
172.69.12.88
2401:4900:50:9::7a
161.49.64.14
161.49.64.13
91.135.104.8
125.18.92.126
37.152.3.66
161.49.64.12
2001:4958:732:2::21
142.166.151.141
161.49.64.11
161.49.65.17
161.49.65.16
2001:8a0:1:14::194
161.49.65.15
197.149.228.115
196.201.35.198
210.241.209.41
161.49.65.13
187.141.30.242
161.49.65.12
161.49.65.14
161.49.65.11
172.68.237.31
196.201.35.228
198.142.152.22
210.241.209.40
198.142.152.21
196.188.52.10
194.165.130.138
58.123.218.93
58.123.218.94
2a03:4b80:80:160::10
223.224.173.18
196.201.35.230
198.142.152.6
103.57.94.2
198.142.152.5
197.149.228.100
162.158.209.32
2.59.169.88
2404:a800:4a00::182
2404:a800:0:14::3301
2401:4900:50:9::6a
59.145.238.78
213.154.64.13
59.144.144.1
2401:4900:50:9::4f
59.144.144.38
2401:4900:50:9::35
2404:a800:0:14::1:1302
61.95.227.106
122.169.123.38
2401:4900:50:9::5
59.144.144.18
202.56.215.67
61.95.227.107

Fewer queries

8-day period

Ies In an

The size of the point indicates the relative amount of time the resolver appears to “latch” onto an individual server

The 100 recursive resolvers that processed the largest number of quer

Most queries
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What proportion of Resolvers show

“Attachment Preference”?
 Use the most active 1,000 recursive resolvers

« Define an “attachment preference’ as maintaining an
authoritative server selection for more than 60% of the time

— 616 out of these 1,000 recursive resolvers show a strong
attachment preference

« Define “NO attachment preference” as having the major
attachment for no more than 40% of the time

— 53 out of the 1,000 recursive resolvers show a no attachment
preference
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How “good” is this attachment

preference?

* Do recursive resolvers who have a strong attachment end
up attaching to the server that is “nearest” to them?

* Let's combine ping RTT measurements with these resolver
/| server measurements
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For example:

2a01:e00:ffff:53:2::13 is a recursive resolver operated by free.fr in France
RTT Measurements for this resolver. The ping measurements for this resolver are:
Atlanta — 95.3ms
Singapore - 307.5ms
Frankfurt — 9.8ms
Mumbai — 241.6 ms

This resolver (located in Paris, France) was observed to query the Atlanta server 70%

of the time, a resolver that was 85ms further “away” than the closest resolver (located
in Frankfurt)
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Results

« Of the 661 recursive resolvers that showed strong “attachment”
for a single resolver (queried one server more than 60% of the

time)
» 498 recursive resolvers responded to ping requests
« Of these 498 resolvers:
— 199 resolvers chose the server that had the lowest ping time

— The other 299 chose a more distant server

 The average additional RTT between the chosen server and the
closest server for these 299 resolvers was 142.3ms
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Distribution of “Mismatch Times”

450 T T T T T
There is a strong signal of a
400 . .
‘ time mismatch of <= 150ms
350 +
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g T m of rounding of the resolvers’
8 o0l internal recursive-to-
2 m authoritative delay timers of
= .
5 200F m to a unit of 150 ms
E .
= increments?
150 | ||||||, m
100 “| m
0
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What is this data telling us?

* You can’t rely on the preference algorithm used by today’s
recursive resolvers to make an optimal selection across a
dispersed set of unicast servers that will select the fastest
authoritative server

l.e. even if you do a great job of deploying diverse unicast
nameservers, recursive resolvers will likely muck it up and
make sub-optimal selections of their “preferred”
nameserver!
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Observation

 DNS recursive resolvers do not always make an accurate
selection of the “fastest” nameserver

— Which negates any potential performance benefits of a

nameserver deployment approach of a geographically
diverse collection of unicast nameservers

— Many recursive resolvers appear to use a timer with a
granularity of around 150ms to select the “fastest”

nameserver
APRICOT 200



What about Indonesian Rercursive
Resolvers?

Zoom: [1h] [1d] [5d] [1w] [im] (3m] [6m] [1y] [max] ®sameas @samecc ®cloudflare @opendns @ quadd @dificc ®levell @dnsdeu @ dnspod 75% Of ID users use the
WW MM 1SPs resolverj
e
There is also growing use of
Google (associated with
privacy / VPN services?)

Google use is around 15%

% of users
I
&— OpenDNS
"€ Quad9 ICOT2026 €+%
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Indonesian Resolver Behaviour

Top 100 Resolvers

in
eu
am
ap

2001:4489:204:107:6::5a
118.98.86.42
118.98.86.41
2001:4489:502:107:4::56
2001:4489:204:107:5::78
118.98.86.11
2001:4489:204:107:2:0:8000:15
2001:4489:204:107:6::63
172.68.153.40
118.98.86.53
2001:4489:208:107:7:0:8000:5¢
2001:4489:502:107:4::¢
2001:4489:50e:107:4::53
172.68.153.85
2001:4489:204:107:3::33
2001:4489:208:107:2::81
2001:4489:204:107:2:0:8000:6e
2001:4489:208:107:3:0:8000:26
118.98.86.27
118.98.86.44
118.98.86.16
45.126.83.82
2001:4489:208:107:2::8
103.47.132.199
103.14.20.20
2001:4489:50e:107:4::d
2001:4489:502:107:4::8
103.155.199.163
104.23.233.12
2001:4489:208:107:5::5
2001:4489:502:107:4::22
103.247.216.203
2001:4489:208:107:2:0:8000:31
2620:171:e7:f0::248
172.68.208.92
172.68.208.36
103.67.47.13
118.98.86.5
2001:4489:502:107:4::37
172.68.208.138
104.23.233.28
2001:4489:208:107:2:0:8000:42
2001:4489:502:107:4::5
172.64.178.25
2001:4489:502:107:4::9
2620:171:e7:f0::246
2001:4489:502:107:4::6
118.98.86.12
2001:4489:208:107:2::2
2001:4489:208:107:5::7f
118.98.86.54
45.126.83.155
2001:4489:502:107:4::72
172.68.208.96
172.68.208.62
2001:4489:208:107:2:0:8000:62
2001:4489:204:107:2::1e
172.68.208.67
2001:4489:208:107:5::1f
118.98.86.52
118.98.86.56
2620:171:74:f003:9999::244
104.23.233.34
118.98.86.51
118.98.86.18
118.98.86.2
172.68.153.116
118.98.86.6
118.98.86.35
2001:4489:204:107:3::1¢c
172.68.153.87
118.98.86.57
118.98.86.4
118.98.86.43
118.98.86.45
2620:171:e7:f0::249
172.68.153.93
2001:4489:502:107:4::5f
104.23.233.32
172.68.208.122
118.98.86.14
118.98.86.36
2001:4489:204:107:2:0:8000:69
118.98.86.19
118.98.86.25
118.98.86.9

118.98.86.7
118.98.86.10
118.98.86.29
118.98.86.40
118.98.86.22
118.98.86.30
118.98.86.61
172.68.208.95
172.68.208.56
118.98.86.50
118.98.86.49
103.188.168.34
118.98.86.23
118.98.86.47

APNIC 61

APRICOT 2026 €+3

#apricot2026



AS Name

Indonesian Resolver Behaviour

Top 100 Resolvers

in
eu
am
ap

TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
ASN-CBNBROADBAND
TELKOMNET-AS-AP
MYREPUBLIC-AS-ID
IDNIC-CIFO-AS-ID
TELKOMNET-AS-AP
TELKOMNET-AS-AP
IDNIC-LJN-AS-ID
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
HSPNET-AS-ID
TELKOMNET-AS-AP
PCH-LOCAL-TRANSIT,
CLOUDFLARENET,
CLOUDFLARENET,
JSN-AS-ID
TELKOMNET-AS-AP
TELKOMNET-AS-AP
CLOUDFLARENET,
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
CLOUDFLARENET,
TELKOMNET-AS-AP
PCH-LOCAL-TRANSIT,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
ASN-CBNBROADBAND
TELKOMNET-AS-AP
CLOUDFLARENET,
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
WOODYNET-2,
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
PCH-LOCAL-TRANSIT,
CLOUDFLARENET,
TELKOMNET-AS-AP
CLOUDFLARENET,
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
TELKOMNET-AS-AP
CLOUDFLARENET,
CLOUDFLARENET,
TELKOMNET-AS-AP
TELKOMNET-AS-AP
LJN-AS-ID
TELKOMNET-AS-AP
TELKOMNET-AS-AP

APRICOT%&CZQ €¢g
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Indonesian Resolver Behaviour
Top 100 per-AS Resolvers

1 . '

]

eu

JOGJARINGAN-AS-ID
ROUTELINK-AS-ID
IDNIC-CIFO-AS-ID
IDNIC-CLOUDTEKNOLOGI-AS-ID
PUSKOM-UNY-AS-ID
MYREPUBLIC-AS-ID
MAHDI-UMRAN,ID
PADINET-AS-ID
IDNIC-CLOUD-INDO-AS-ID
RSTNET-AS-ID
RWN-AS-ID
PIKANET-AS-ID
CLOUDFLARENET,US
INET-AS-ID
DNET-ID-AP
IDNIC-MYRISE-AS-ID
BVSNET-AS-ID
MENAKSOPAL-AS-ID
FIBERNET-AS-ID
JMN-AS-ID
DTPNET-AS-AP
GPM-AS-ID
GASTRANET-AS-ID
KEPRINET-AS-ID
BANDUNG-NET-AS-AP
GRAHAMEDIA-NET-AS-ID
WIRELESSNET-ID
CIRCLECOM-AS-ID-AP
HTSNET-AS-ID
IDNIC-POLINES-AS-ID
SOLUSINDO-AS-ID
UNIBRAW-AS-ID
CENTRIN-AS-AP
SKYLINE-AS-ID
CERGIS-AS-AP
SCBDNET-AS-ID
SAP-AS-ID
IDNIC-TELENUSA-AS-ID
TRANSHYBRID-AS-ID
UNS-AS-ID
LINKNET-ID-AP
UIINET-ID-AP
UNIVERSALNET-AS-ID
TMD-AS-ID
HYPERNET-AS-ID
SDI-AS-ID
DEPKEU-AS-ID
ICONPLN-ID-AP-ISP
NUSANET-AS-ID
GOOGLE,US
INFOTAMA-AS-ID
LJN-AS-ID
IDNIC-JOGJAPROV-AS-ID
GMDP-AS-ID
TDS-AS-ID
SMARTFREN-AS-ID
CMEDIANET-AS-ID
ACT-AS-ID
CEPATNET-AS-ID
CITRA-AS-ID

ID-NIC

AKGU-AS-ID
ZEN-ECN,US
EXPRESSNET-AS-ID
WOODYNET-2,US
ALIBABA-CN-NET
HSPNET-AS-ID
MELSANET-ID-AP
TERABIT-AS-ID
CYBERPLUS-AS-ID
ASN-CBN
SOLUSINET-AS-ID
PPTIK-UGM-AS-ID
PESAT1-AS-AP
IDNIC-LNS-AS-ID
TELNET-AS-ID
AKAMAI-LINODE-AP
MMS-AS-ID
JLM-AS-ID
ORION-AS-ID
SKINET-AS-ID
INDONET-AS-AP
GOOGLE-AS-AP
FASTNET-AS-ID
NEUVIZ-AS-ID-AP
JKTXLNET-AS-AP
ASN-CBNBROADBAND
DATAUTAMA-NAP-ID
TACHYON-AS-ID
PCH-LOCAL-TRANSIT,US
LINTASARTA-AS-AP
INDOSAT-INP-AP
MEGADATA-AS-ID
JSN-AS-ID
GMEDIA-AS-ID
IDNIC-LJN-AS-ID
AMAZON-02,US
BIZNET-AS-AP
TELKOMSEL-ASN-ID
CLOUDFLARENET,US
TELKOMNET-AS-AP
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Observation

* Recursive Resolvers used in Indonesia do a much better job of
forwarding queries to nearby authoritative nameservers

APRICOT
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How SHOULD you deploy a set of
nameservers?

Assuming that you want to optimize both performance and availability...

A distributed collection of unicast nameservers is not going to give the
best possible result

— Many recursive resolvers are not only poor at latching on to the
fastest nameserver, but they latch onto a more distant nameserver,
giving a worse resolution performance for non-cached name
resolution

* Perhaps a better approach is to use anycast nameservers
 What do other domains do for their nameserver configuration?

APRICOT
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Let’s look the Root Zone

* A small set of relatively intensely used domains whose
performance and reliability is (supposedly) critical

APRICOT
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Profile of the Use of Nameservers

Root Zone:
— TLDs: 1,445

— Authoritative Nameservers: 5,998

— Average Nameservers per TLD: 4.2

— Distribution of Nameservers per
TLD show strong preference for 4
or 6 nameserver names

— Dual Stack Nameservers: 5,687

— IPv4-only Nameservers: 321

— IPv6-only Nameservers: 3
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Unicast vs Anycast — Root TLD

Nameservers

How many of these IP addresses are carried in an anycast
cloud?
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Unicast vs Anycast

How many of these |IP addresses are carried in an anycast cloud?

— Query the IP address from a diverse set of locations(Atlanta,
Frankfurt, Sao Paulo, Singapore, Australia)

— If the Name Server ID (NSID) is constant when queried from a
diverse set of queries, then it's reasonable to assume that the
server’s IP address is not part of an anycast cloud (as we
anticipate that different anycast instances will give a different
NSID response)

— If the variance of DNS query times is not sufficiently large,
then it's reasonable to assume that the server's IP address is
part of an anycast service cloud.
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Unicast vs Anycast — Root TLD
Nameservers

Unique IP addresses of nameservers: 9,014

* Unicast IP addresses: 587
« “Limited” Anycast addresses: 5,868 (i variance > 150ms)

* “Diverse” Anycast IP addresses: 2,559 (t ariance < 150ms
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Unicast vs Anycast

« TLDs served by only unicast nameservers: 8

 TLDs served by a mix of unicast and anycast servers: 378

 TLDs served by anycast servers only: 1,067
— TLDs served only by diverse anycast: 289

— TLDs served only by limited anycast: 202

— TLDs served by limited and diverse anycast: 576

APRICOT
APNIC



AS Diversity

In the root zone there are just 6
TLDs where all the zone's
nameservers are held in a single
AS (and only 1 in a diverse
anycast configuration)

On average each TLD has 10.1
distinct IP addresses of
nameservers

On average each TLD has
nameservers located in 3.4 origin
ASes

#apricot2026

Number of TLDs

700

600 -

500 |-

400

300 |

200 -

100 |-

0 2 4 6 8 10 12 14

Number of Nameserver AS's

APRICOT 2026 g.g.g

APNIC 61



What about .ID domain names?

Using the .id domain names in the Tranco Top 1M data set:

4,698 .id domain names

4,236 unique nameservers

9501 unique nameserver |IP addresses
Average Nameservers per Domain: 2.3

Strong preference for 2 nameservers, then 4
—  With sampangkab.go.id at 16 nameservers!

Avg IP addresses per domain: 2.35
Avg IP addresses per nameserver: 2.36

Dual Stack Nameservers: 2,157

IPv4-only Nameservers: 1,993

IPv6-only Nameservers: 4

Unresolvable Nameservers: 82

2 Nameserver names have 11 IP addresses
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D domain names

Let’'s now look at the mapping between each
of these 4,698 .id domains and the collection
of IP addresses used to serve this domain

* 1,434 domains are served by IPv4 only

« 2,882 domains are served by dual stack
nameservers

« 382 domains are served by unresolvable
nameservers

47 domains are served by a single
nameserver
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D domain nameservers

13335
63949
14061
16509
58487
20473
12008
136170
46050
38532
15169
45324
46015
4800
7713
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Observations (1/3)

 DNS recursive resolvers do not, on average, make an
accurate selection of the “fastest” nameserver

— Which negates any potential performance benefits of a

nameserver deployment approach of a geographically
diverse collection of unicast nameservers

— Many recursive resolvers appear to use a timer with a
granularity of around 150ms to select the “fastest”

nameserver
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Observations (2/3)

* Anycast nameserver deployments can produce better
outcomes, but the effectiveness of this approach depends
on the density of the anycast constellation

— Limited density anycast constellations may produce sub-
optimal outcomes for some clients
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Observations (3/3)

Resilience can be provided through the use of multiple
anycast service platforms

— How many such platforms is “optimal” is an open
guestion

— More is not necessarily incrementally better, which leads
to a suggestion of the use of 2 or 3 diverse anycast
platforms, depending on the level of failover resilience
you are after
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Questions?
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