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=Nnternet (IP) only understands addresses
= \Naming easier for humans (e.g. files)

= Need a way ter map names; te: nUmbEess

= DNS (Domain Name: System):

— hierarchical distributédrdatanase
— Internet application layer;
—see RFC 1034 and 1035




=Nmportant theme in systems engineering
=jilesin a file system
— PIOCESSES| NI OPErating system
—\Wel pages

— printers and othersenvices

= Name and location decoupling

=DINS provides a levell of indirection
PEWVEEn name and iis location (Solves
any: €S problemt)

= How to do this?
— Flat vs hierarchicalinamerspace

— Distributed vs centralizedrapproach




==t mame space:
=Simple (string, address) pairs
— meanual coprdinatien

— examples: uclvax; sdcsvax, SH-RIc

= Centralized Managemeni
—HOSTS.TXT file

—single point of failure/update

=IName space overlap

=3ad o coordinate withr other users of name
S[PECE 1i0) aveid BVerlap

— greater management, time

= |nconsistencies andipPeer: PEMHeHMANCE
— centralized updates

—single point of failure

—congestion at central point



=Sierarchicall, nested domain naming

= [DIStriduted, recursive Servers

= Basic Ideas:

— distribute name/address datahase: acroess
network hierarchically,

— Implement query/respense pProteco)

—use caching heavily




=ep-Level Domains™(TLD 5)

= \NoR-cgeographic

— . COM; NET "ORG; -INI; - EDU; MIL; .GOV:
= Geographic

— (baed on 1SO3166"cCountR/CodeES)

—.JP, .AU, .UK, .DE, .UST%

= The special “*ARPA”’(reversgjfdomain

=\ww.cs.Berkeley.EDU

=OSt: W, stibdomain ¢s, demain:
Berkeley.EDU

— Case Insensitive

—a “fully gualifiedE=demeainrname (F@DN)
= Hierarchy is right-to=leligwithr===delimiter

= Not necessarily tied to newwerk
topology/geograph




=Vieckapetris & Dunlap, 1983, pul 1988)
= ZOnes contain resource records (RRs)
= Name server(s) manage each zone

= Client resolvers query: name: Sernvers

= Complete description of a contiguous
Secuien of the total name space, plus
somerlinkage info to other contig zones
(separately administered DINS| subirees)

= Assoclated maintenance (>4 server)

= Zone transfers between redundant:
servers




= Senvers and some clients cache data
retrieved

= REesoUurce records; contain time-to-live
(TTL);, set by provider

= Higher TTL: less trafiic; stale o

= | ower TTL: more traffic; Curent Info

= Components: ewner (Which domain)),
classi(IN i1s enly: significant ene), type,
L (secs ok to cache), record data

= [W/pEs:
—A, CNAME, HINEG@F XS NS, SOA; PR

= Record Data

—variable length, specific teryee




=VARtype (internet address(es))
WIMASAAD A 128. 32. 51. 214

= CINAME type: (alias(es))

pboal t CNANE boal t 363-001- d6. Law. Berkel ey. EDU

= PTR type (used forreverse queres)
214.51 PITR www. AARRBeErRKelreys EDU

=ISOA type (start of authoriiy)

=clent sernal number of zone data

— fiefireshy, retry, and expire: inio

— Berkeley.EDU SOA nsi.Berkeley.EDU
dns-roadkill.NAK.Berkeley.EDU

90001481 7 serilal (vers)

<]610]0) ; refiresh period

900 ; retry refreshl thi's often
3600000 ; expiration period

86400 : m ni num TSE




=N, type (name server)
Spdicates authoritative name Senvers

— USed terconstruct the: hierarchy.
Ber kel ey. EDU. NS vangoegh. CS. Ber kel ey. EDU
Ber kel ey. EDU. NS cgl . UCSE. EDU
CS NS  vangogh. CS. Ber kell ey. EBU
CS NS  nexus. EECS. Ber kelley. EDU

=X type (mail exchanger)

=ypcicates e-mail relay hest and Its preference
Berkel ey. EDU. X 5 i | host . Ber kel ey. EDU

= HINEO type (lhest iniie)

— Indicates OS or type ol iest
UCSD. EDU.  HI NFO Sun




ronpt} nsluukug

i ls -t any cs erkeled .edu

[cronus .CS .Berkeley EDU]

€S .Berkeley EDU. nsi.Berkeley EDU hostmaster . NAK.Berkeley EDU.
(20001754 10800 3600 604800 3600)

CS .Berkeley .EDU. vangogh .CS .Berkeley .EDU

C%.Berkeley.EDU. nexus EECE .Berkeley .EDU

C3.Berkeley.EDU. ?mn .CS . Berkeley.EDU

CS .Berkeley .EDU. Berkeley .EDU

CS .Berkeley .EDU. nsE Berkelet .EDU

C%.Berkeley.EDU. a .ED

C3.Berkeley.EDU. i al aca.EECS .Berkeley .EDU

C3 .Berkeley.EDU. A 128.32.35.123

C%.Berkeley.EDU. K20 rm:a EECS . Berkelet EDU

C3.Berkeley.EDU. 3 cs2.05 Berkel eﬁc

CS .Berkeley .EDU. MK hofnann.C5 .Barkeley EDU

ww-callug CNAME brain.CS .Berkeley.EDU

sparc A 128'3% 136.253

N

=\JSer in domain “foo.com’*asks for “bar>>

Request for “bar.foo.com”

Addresses for “bar.foe.com®*




SWISET In domain “foo.com’’asks for

=EEIvard gueries use domain name

=HeWato do reverse (addr-to-name)
gueries?

— Addresses left-te-right;, names; hnght-te-left
— ldea: REVERSE qUENR

= Reverse network number; add =s1N=
ADDR.ARPA**and perfommprRiliR tpe

query




=57d the name off the hest with address
208.212.172.33°°

= [HISiIS a class “C " address;, network
208.212.172.0

= S0, look for the'string
“33.172.212.208.IN-ADDR.ARPA=Z

33.172. 212. 208. | N- ADDR. ARPA" PIR' VAW, [ASa. gov.

='Hey does locall host locate name server?

=Setup durng hoest configuration

= [How' deiservers locate root Sernvers?
— Set up duringr DNSIceniiguraten
— 13 root servers ([e=m| reot=Sernersinet)

— root servers do not prevideecursion




=Caching works well for correct gueries

=\/\/ith many Wreng gueries, scaling Is; urt:
— cachie negatve gueres;alse!

— Covers both nenexistent domain names, and
nonexistent resoulice records

= See RFC 2308

—Set up during host configuirauen

=DINS is an Application

=Uses both 1CP and UDP ier transpolit
— UDP: Used o most gueries
— [ICP: used! for'zene: transters; and wWhenrUDP.
results indicated MESSagE Wes) teo) 1919

= Use ofi UDP requires Glients e implement
their own reliability




= \NEming|was first shew-stopping scaling
preblem

= Scaling preblem addressed withs:

— caching
—decentralization

— hierarchy




