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root & .edu
name server

berkeley.edu name server

in-addr.arpa name server

usc.edu name server

caldera.usc.edu

1. Caldera.usc.edu asks root for a berkeley.edu server.
2. Caldera.usc.edu asks berkeley.edu about vangogh.berkeley.edu.
3. Vangogh.berkeley.edu asks the in-addr.arpa server to map 
      caldera.usc.edu's IP address into a host name.
4. The in-addr.arpa server chains this back to the usc.edu server.
5. Vangogh.berkeley.edu may go back to the root server to look up
      a usc.edu server.
6. Vangogh.berkeley.edu maps the host name returned in step 3 into
      an IP address.
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Level 3 Replication Degree - Servers per Domain

N
u
m

b
e
r 

o
f 
O

c
c
u
rr

e
n
c
e
s

Ò
ª—Ãd±�¦v¥*û

�

º�±�¨%Æ(¥�¦�­tÉÑ³‰¥�¦v£d¥�¦v³@¦‰¥�°�¬wª„¯�§a²‰ª—®LÃ�³v¥7¯	­d®cÅ©§a®cÅ¤²v´Lª—¦	Å

¬w¥�£m¥�¬@ÅF­m¨P§aªw®�³�Î

­m±�¦«²^Ä&­Q²v¦	§m¯	¥�³�Á/­d¦¹§tÆc­d±�²;EÞ¦v¥7ùd±�¥�³‰²v³B§Þ³v¥7¯Œ­m®cÅ�ÎÐµ^²�¦‰¥	¸

³v°(­m®cÅÑ¥7Å=²‰­�²v´�¦‰¥�¥	¸vùd±c§a¦‰²v¥�¦‰³&§a®cÅ¤­d®�¥	¸vùm±(§a¦v²‰¥�¦@­aÉ�²v´L¥�³v¥&ùd±�¥5¦^¸

ªw¥�³%ªw®�²v´L¥ Q�§�¼J§a®(Å�»F¥�°L²v¥�¨%Æ(¥�¦%²v¦	§m¯	¥5³�¦v¥5³v°(¥7¯	²vªw£d¥�¬w¼•Á�ÉZ­d¦

§aÆ(­m±�²D%dÁ0%�à�'©§a®(Å;7�72[å²v´�­d±�³Š§t®cÅPÄ�ª„ÅF¥	¸v§a¦‰¥7§©°c§d¯vÂd¥�²v³�Î�º�­m²‰¥

²v´c§t²kª—®×²v´L¥%¬…§t²v¥�¦k²‰¦Š§m¯Œ¥%²v´�¥%³‰¥�¦v£d¥�¦)Ä�§a³k­d®�¬w¼¹Ä*­m¦‰ÂFª—®LÃ%ÉZ­d¦

®�ªw®�¥©´�­m±�¦‰³7ÎåÔS¥=³v±�³‰°c¥�¯	²)²‰´c§a²¤²v´�¥%­d²v´�¥5¦�³‰ª‚Ý ¦‰­F­m²k³v¥�¦‰£m¥�¦‰³

Ä&¥5¦v¥]ªw®F£m­d¬—£d¥7ÅSªw®Q¬—­F­d°�³�§a®cÅ 4�¥5¦v­J¯Œ­m±�®F²%Æ�±�Ãd³©ÉZ­m¦%¨P§a®F¼

­aÉ�²v´�¥©³Š§t¨�¥)ùd±�¥5¦vªw¥�³7Î5Xü­aÄ&¥�£d¥�¦7Á
Ä*¥ãÅF­P®�­d²k´c§�£m¥)ÅL§a²Š§«²‰­

³v±�°L°c­d¦v²/²‰´�ªw³7Î

µ^®NQ]§�¼W%('2'�%mÁaº/»LÒD®L¥�²@¦v¥�°(­m¦‰²v¥7Å %2%9¨«ªw¬—¬wªw­m®/·kº¤»=°c§d¯‰Âm¸

¥�²v³�°(¥�¦�Å�§�¼FÎDÜ�´�¥¤µv»Fµ9¦‰­•­d²&®(§a¨�¥*³v¥5¦v£m¥5¦/³v¥5®•²�§a®(Å%¦v¥�¯	¥�ªw£m¥7Å

§a°�°L¦v­�Ý�ªw¨¹§a²‰¥�¬w¼]§]¨«ª—¬w¬wªƒ­d®]Ä�ª„ÅF¥	¸v§a¦‰¥7§P°c§d¯vÂd¥�²v³©²v´L¥ ÅL§�¼BÄ*¥

²v¦	§m¯	¥7ÅÓÎ�µMÉ/²‰´�¥P­m²v´L¥�¦%³vª‚ÝS¦v­F­m²©³v¥�¦‰£m¥�¦‰³¹§t¬—³‰­B³‰¥�®F²�§a®cÅ×¦‰¥	¸

¯	¥�ªw£m¥�Å�§aÆ(­m±L²9²v´�¥¤³Š§t¨�¥�®F±�¨%Æ(¥�¦@­aÉD°c§d¯vÂd¥�²v³�ÁF²v´�¥5®�²v´L¥/¦v­F­d²

³v¥�¦‰£m¥�¦‰³k³v¥�®F²k­m¦�¦‰¥7¯	¥�ªw£m¥�ÅZE©¨«ª—¬w¬wªw­a®�·kº/»«°c§m¯‰Âd¥�²v³¤°c¥�¦kÅ�§�¼FÎ

»F±�°�°(­m³‰¥B´(§a¬‚É=­aÉ=²v´�¥5³v¥ E×¨�ªw¬w¬wªw­m®×°c§m¯‰Âm¥5²v³P²v¦	§�£m¥�¦‰³v¥7Åá²v´�¥

º/»�Ò
®�¥5²7Î9Ü�´L¥�®%²v´�¥¤¦v­F­m²*®c§t¨�¥*³v¥�¦‰£m¥�¦‰³/¯	­m®F²v¦‰ªwÆ�±�²v¥�Å�§aÆ(­m±L²

§©²v´�ªw¦	Å�Á�,�Î9[�$�%2%dÁm­tÉT²v´L¥)·kº/»%°(§m¯‰Âm¥�²‰³/­d®¹²‰´�¥=º/»�Ò
®�¥5²7Î

ÔS¥�Ä�¦v­d²v¥=§å°�¦v­dÃm¦Š§t¨½²v´(§a²*²v¦Š§�£d¥�¦v³‰¥7ÅP²‰´�¥k®c§a¨«ª—®LÃ�²‰¦v¥�¥

­aÉ�²v´�¥

�

ç :

�

ÅÑ­m¨¹§tªw®DÁc§t®cÅB¯Œ­m¨�°L±�²v¥7Å�²v´L¥�ÅF¥�Ãm¦‰¥�¥�­tÉ&¦v¥5°�¬wªƒ¸

¯�§a²‰ªw­m®�­tÉT³‰¥7¯	­m®(Å�¬w¥�£d¥�¬

L

¥dÎ Ã(Î<�	ç�Ø��mç.C—ç�	

�

ç3:

�

M&§t®cÅ%²‰´�ªw¦ŠÅî¬—¥5£m¥�¬

L

¥mÎ Ã(Î ìB=

�

�Šç5Ø��mç Cwç
	

�

ç :

�

M©³v¥�¦‰£m¥�¦‰³7Î Ü�´�ªw³%ªw³%°�¬w­m²‰²v¥7ÅQªw®÷Ò
ª—Ãt¸

±�¦v¥=ûLÎ9º�­m²‰¥k´�­aÄO§a¬w¬(³v¥7¯Œ­m®cÅP¬w¥�£d¥�¬DÅF­d¨¹§aªw®�³9§t¦v¥k¦v¥�°L¬—ª„¯�§t²v¥7Å

§a²©¬w¥7§a³‰²)²^Ä�ª„¯	¥mÁ9§t®cÅ×¨¹§t®F¼B§a¦‰¥�¦v¥5°�¬wª…¯5§a²v¥�ÅS²v´L¦v¥�¥P­m¦©¨�­d¦v¥

²vªw¨�¥5³

L

»F±L¦v°�¦‰ª—³‰ªw®�Ãm¬w¼FÁ@¨¹§a®F¼]²‰´�ªw¦ŠÅQ¬w¥�£m¥5¬rÅF­d¨¹§tª—®L³)§a¦‰¥�®�­d²

¦v¥�°L¬—ª„¯�§t²v¥7ÅP§t²r§t¬—¬
	9M�Î
·/¥ŒÉZ¥7¯	²‰ª—£d¥k®c§a¨«¥�³v¥�¦‰£m¥�¦‰³�Ä�ª—¬w¬(ªw®•±L®cÅ�§a²‰¥

§a¬w¬�¦v¥5°�¬wª…¯5§a³�­aÉ9§©Ãmªw£m¥5®¹ÅF­d¨¹§aªw®DÎ

º�­d²v¥mÁÓ´�­aÄ&¥5£m¥�¦�ÁD²‰´c§a²=ÅF­d¨¹§aªw®P¦v¥5°�¬wª…¯5§a³=ÅF­P®�­m²k¦‰±�®B­d®

ªw®cÅFªw£Fª…ÅÑ±c§a¬
³v¥�¦‰£m¥�¦‰³7Á@Æ�±�²å²v´c§t²�¨«­m³‰²/³v¥5¦v£m¥5¦v³©¦v¥�°�¬wª„¯�§t²v¥©³v¥�£d¸

¥�¦Š§t¬/ÅF­m¨P§aªw®�³�Î¹Ò
ªwÃm±�¦‰¥;'�´�ªw³v²‰­mÃm¦	§a¨«³�²‰´�¥�®F±�¨%Æ(¥�¦=­tÉ�ÅF­a¸

¨¹§tª—®L³�²‰´c§a²©£m§a¦‰ªw­m±�³

�

ç :

�

³v¥�¦‰£m¥�¦‰³%¦v¥�°L¬—ª„¯�§t²v¥mÎ×Ü�´�ªw³©¨�¥7§t®�³

²v´c§t²&Ä�´L¥�®¹§t®•¼©­m®L¥�­aÉD²v´L¥�³v¥=ÅF­d¨¹§aªw®�³@Æ(¥7¯	­d¨�¥�³9²‰´�¥/²	§a¦‰Ãm¥�²



100

101

102

103

100 101 102
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