Ylomoinon Awmtvoxwv Ynodopwy ot Y Tnoectwv:
Yrnoeoioe DOmain Name Service

Ap. Anootolog I'ndprog
Awddonwv (407/80)
gkamas@uop.gr
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—  Enwowwvia avbpwnwy xat cuorevwy

—  Ovopatoloyia & TAneoYpopieg OGOV xPoEX
— ™ yewyQuspuey Ocon (g, Jp, 1)
— 1TIG TPOCYEQOPEVES LTIYEEDLEG (Mmail, www)

— 10 €ldog oL opyaviopoL (edu, com, mil, net)
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[Tapadetypota

HTTP aitnon amé mreAdrn
mpog HTTP server www.teithe.gr

Aladikacieg DNS

HTTP aitnon amé mreAdrn
mmpog HTTP server 193.92.235.36
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[Tapadetypota

alpha.noc.uop.gr cvoxevy oty EAL&Sa

www.funet.fi cuoxsvy ot Dhovdio

www.teithe.gr céunmpet g vineeotag HT TP oty EAA&Sa
pop.teithe.gr e€umnpet g vneeotiag POP otnv EAdda

WWw.pasteur.edu.gr cuoxeuy mov aviuel oe exTotdeuTUO
lopvpo otV EAAado

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN



Tt eivor T0 Domain Name System

Koartaveunpevn Baor dedopevev

Kotavopn eufdvng suvtnenong g Bdong tov Domain
Name System

Awtoaxnol ool & avTloTOlY 1G] OVOUATWY

Epwmoeg (resolvers) anovinoeig (dns SErvers)

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Iotopla g ovopatoAoyLag

— 1970’'s ARPANET
— Host.txt diayeplotay SRI-NIC

— Hrov anoOnunevpevo oe eva unyovnpo
— [lpofAnuota
® [TpoPAnpata nivnomng uat YOETOL
® > uyxpoloeg ovopdtwv (Name collisions)
® >uvénewr (Consistency)

—  To DNS 8&nuovpyndnxe to 1983 and tov Paul Mockapetris (RFCs 1034
o 1035), nou yer yooptel peyahog aptbuog oyetnov RFCS

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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DNS: Domain Service Name

— Tl ™V avayvoptom twv NOStS, routers oto Awxdixtvo
Y O7|CLLOTIOLOVYTAL:

— IP 8ievbivoeig (150.140.141.24) (Srevxoldvel Ti¢ cLoRELES)
— «Ovopo»y (WWW.UO0P.JN) (Stevsorbvel toug avbpwmoug)
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— Domain Service Name

— Yrnpeoio nataddyov mov petappedle hostnames oe SiedBuvor IP

— Amnotehel o natovepnevn Baon dedopevwy TOL LAOTOLEITAL ATTO
mta Lepayloe amo TOAAODG NAME SEervers

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN



DNS: Domain Service Name

[Towtonolho emmédou epappoyne NOSES xo Name servers
ETLXOLVWYOLY YLt TNY avdAuoT] ovopatwy os dtevbidvoerg 1P xon
AV TLOTQOYPA
— Amnotelel Aettoveyla Tov TLETVA TOL AlSILTOOL TOL DAOTOLELTAL (G
TOWTOXOALO TOL ETUTEDOL EQAOUOYG

— [loAvmAonOTN Tl GTO GUEO TOL BLUTLOV

Xoprnowpornotet UDP, port 53
Axolovlel 1o poviého client/server

To DNS yonotponoteitot and allo To0TOROMYL EQUOUOYOV
.. HTTP

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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DNS: Domain Service Name

— Ymnpeoieg DNS
— Metdypaon ovopatog hosSt oe SiedBuver IP
— Weudwvopo host (xavovixo (canonical) dvopo xa Peudovouc)
— Weudwvopo mail server
— Koatavoun goptiov

® [TolMamhot WeD Servers: e évo novovind dvopa avitatoryoby mepLocoTepeg and
i StevBovoerg [P

— Tt oyt wevtpinonompévo DNS?

— Movadio onpelo aotoylag

— ‘Oynog nivnong

— Kevtpwonompévy Baor dedopevwy oe peyddn anootao

— 20VTNEYNOY TEQAOTIAG BAoNG OEOOUEVWY e GLYVES EVILEQWOELS

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN

o
8
w
>

-8
S
8

3



10

Xapoxtnorotxs too DNS @ Global
Distribution

— Toa dedopeva amobnuevovtor Tomus aAix etvar Stabeotpa

globally

— Kavévag vrohoytotng dev eyet G 1 DNS dedopéva

— To anopaxpvopeve DNS dedopéva anobnuredovror tomnd
Yl Bedtiwon ¢ ano600Mg

ITANEITIZETHMIO ITEAOITONNHXOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Xapanmptotxd tov DNS: Loose
Coherency

— H Boor dedopevwy elvat mavTa ECWTEQNR GLVETNG
— Kabe exdoon evog subset g Bdong (weoe ZONe) éyer éve serial
number
— To serial number awédvetor oe #dbe alhoyy

— Ot aAloryeg oy Bacr) OEOOUEVEWY AVTLYQRPOVTAL E HXAVOVEG
ToL 0PLLEL O OLayELPLOTYS TOL ZONE

— To dedopéva ta onola amodnredoviar tomws (Cached data)
Ayouy peta amd timeout nov opilet o dayetptotyg Tou ZONE

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Xopaxtnototna tov DNS: Khpaxwon
(Scalability)

— Aev vnapyetl nepLtoplopog oto peyebog g Baong dedopevmy

— 'Evog server pnopet va éyet ndvew arnd 20,000,000 eyyoapeg (xatt to
omoto BePata Sev elvort naky| 1OEX)

—  Aev umdpyst 6010 610 aElud Twv qUEries

— 24,000 queries per second yziptlovtar edrola
— 2,000-4,000 gps civor mo vopua

— To qUeries xatavépovtor petaéd masters, slaves, o caches
Servers

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Xoapaxtnototna tov DNS: Afoniotio

— To dedopéva sivou replicated

— Asdopéva amd évo Master server avirypdpovror o ToAhoug slaves
Servers

— O Clients vrofdiiovy query
— 210 Master server

— e éva amo Slave servers

— O Clients ouvifwg anobnredbovy tomxd query (local caches)

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Xopaxmototna tou DNS:
Avvopiotnto (Dynamicity)

— H Boorn dedopevwy pmopet va evruepwbel duvapina
— TTpooOnun/Sroaypopn/adiay? oyeddy OAwY TwV EYYOOPGOV

—  AMayeg oty Master Baor dedopévwy petadldovtal 6Toug
slaves

— Movo o master server pnopet va evnpepwdel duvorpuind
— Yrapyet single point of failure

ITANEITIZETHMIO ITEAOITONNHXOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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[Teproyn mpwtov eninedo

OewEn U 00YAVWOY TG Bdong

Aevtépov emnedou edu gr gov
TQ'L’COU ETUTTEOOL pasteur teithe nasa
VTTOTIEPLOYEG it autom
VTTOTIEPLOYEG aetos

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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16

Domains

— To DOmains civor meptoyég ovopdtwv “namespaces”
— Oudnrote xdtw and o .COM sivor oto COM domain.

— Oudnrote xatw and 1o rpe.net is sivow oto ripe.net domain
wou oto Net domain. - com do

ripe.net domain

net domain

£ ITANEITIZETHMIO ITEAOITONNHXOY
TMHMA EINIETHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Delegation

— O duyelplotég unopoby va dnpovpynoovy subdomains yuo
v opadomoinoyn hosts

— ZORPWVI UE YEWYQXPIUX YXOAATY|OLOTIUX, AVAYUES OQYAVWOTG V)
OAAO HOLTY QL
— O dryerprotng evog domain progel vo opilet #dnolo
vredOuvo Yo TV dayelptor tov Subdomain

— ALTO Sev elval amaEAULTNTO

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Zones »at Delegations

— Zones civor “administrative spaces”

— Ot drryetproteg Twv Z0NE eivor ubedBuvor yo evar Lepog Tov
domain’s name space

—  Awmonwpato dtayetptong opilovtar ano éva Parent oe eva

od co
s M R —google
£ sunftislab

moors\.

child net zone

net domain

ripe.net zone

disi.ripe.net zone

ANEIIXPHMIO [TEAOTTONNHXEOY
OAOI'TAY. THAEITIKOINQNIQN
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Koataveunuevn, tepapytun Boom

OEOOUEV®Y

'Evag client emBopet 11 dtebBuvon IP tou host www.amazon.com
(yovdpiun mpocéyyion):

— O client otélver spwpa oe éva root server avalnrtwviag tov DNS server
tov domain com

— O client otéhver spwpa oe v DNS server tov domain com avadntovioeg
tov DNS server tov subdomain amazon.com

— O client otélver spwpa otov DNS server tov amazon.com ovadntovioeg
v debOuvor IP tov host www.amazon.com

Root DNS Servers

/\

com DNS servers org DNS servers edu DNS servers
yahoo.com  amazon.com pbs.org poly.edu umass.edu

DNS servers DNS servers DNS servers DNS serversDNS servers

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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DNS Name Servers

—  Kavévag Server sev yvwpilet OAx toe Ledyn hostname-
StevOuvvon IP

— Local name server

— Kabe ISP, etaupla éyet éva local (default) name server

— Xe woe DNS query o host ansu0dveton npwta otov local name
server

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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DNS Root name servers

— e avtobg amevBovovtor ot tomxol (local) name servers nov
dev mooLY v petapedoouy éva hostname

a Verigign, Dulles, VA
¢ Cogent, Hemdon, Y& {alzc Los Angeles)
d U Maryland Cnllege Fark, MO

k RIPE Londen (also Amsterd
g US DoD Vienna, VA lebaaeinany;
h ARL Aberdesn, MD FaE ]

sl 1 Autonomica, Stockholm {plus 3

j Werisign, [ 11 -:u:at-:-ns] cther locations)
e m WIDE Tokyo

o /

13 root name

& servers Maykooplwg

e MASA M View, CA
T Intermet Sofftware C. Palo &l
CA (and 17 other loc

b USC-151 Marina del Rey, CA
| ICANM Los Angeles, CA

ITANEITIZETHMIO ITEAOITONNHXOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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LD Servers »oe Authoritative Servers

— Top-level domain (TLD) servers: vrebbuvor yo to. domains
com, org, net, edu »in xaBwg xow yroe dhe T top-level
domains twv xpatwov: 7.y. gr, uk, fr, ca, Jp

— H etoupioa Network solutions Swayetptleton toug Servers tov TLD
com
— H etoupto Educause Swryerpiletan toug Servers tov TLD edu

— Authoritative DNS server: Ot DNS server evog opyaviouon,
ToL TaEEYOLY TL¢ avtiotoryteg hostname ce SiedOvvon IP yio
ToLg SEIVErS tov opyoviopot (m.y. Web »o Mall servers).

— Mropsl voe Strtneovviat and Tov 0EYVIGHO ToV 1810 7 ad Service
provider

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN

Awwpévera 22
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http://www.qr)

LD server yix to .gr

To TLD gr to dwyzpileton 1o ITE-IIT (nepiocdtepeg mAnpopopleg

KouBot tov .gr eynateomnuevol otov debvr ywpo

— EMado: Hoaudero, Kontng (3) - Abnva. Mellovtinég eynataotaoets:

[Tarpa, Iwavviva
— Avotplo: Biévwr
— T'eppavia: DoavrypoLo
— Bopalihia: Pio

— Hvowpeéveg [Tolteteg Apepung: Kalupopvia

ITANEITIZETHMIO ITEAOITONNHXOY

TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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24

| ocal Name Server

—  Aev avirel avotned oty tepapyto twv DNS servers

— Kdbe ISP (etapio, mavemotpto) éyet éva tomed NAMe
Server o onolo xadelton entong »on «default name server»

— ‘Oraw éva host xdver éva cpotpe (query) DNS, 1o epotnpa
otélvetat otov tonind tov DNS server

— O tomxog Name Server npowbdet 1o epwpa 6TV tepaEyio

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Resolvers

AgyovTal eQWTNOEL ATO TEOYOX LT
Amevbovouy Tic epwtnoelg atov NAMme Server
Eounvedouy 11 anavinoetg ano tovg NAME SErVers

Alvovy TNV TEMNT] ATAVTY|OY] OTNY EQWTY|OY] OTO TEOYQXUULA
TOL PWTYOE

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Resolving process & Cache

Question: www.ripe.net

A WwWw.ripe.net A %

(o)
N
8
w
>
-3
IS
8
3

Ask net server @ X.gtld-servers.net (+ glue)

www.ripe.net A ?
>
( _

Ask ripe server @ ns.ripe.net (+ glue)

www.ripe.net A ?

- 192.168.5.10

Add to cache WWW.ripe.net A ?

ITANEITIZETHMIO ITEAOITONNHXOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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[Touv amoOnxedovtar 1o DNS dedopevar
Changes in DNS do not propagate instantly!

_ Slave
Might take up to refres

to get data from mast

Not going to net if TTL

Cache server

Upload of zon
data is local p

ug

Registry DB

ITANEITIZETHMIO ITEAOITONNHXOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN

Slave server
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[Txpaderypa

— O host cis.poly.edu
Oghet ) SevBuvorn IP

TOL
gaia.cd.umass.edu

root S server

TLD DNS server

local DNS serve
dns.poly.edu

authoritafive DNS server
dns.umass.edun

requesting host
cis.poly.edu

ITANEITIZETHMIO ITEAOITONNHXOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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DNS: Recursive queries

— Recursive query (evadpouind
cowTN )
— Avabéter ) petapoaon touv

ovop.atog otov Name server
6TOV OTolo amtevBiveTat

root 5 server

o
N
8
w
>
-8
S
8
3

|| TLD DNS server

— Y{mAo yoptio |
. t
— Iterated query (eravoknmtino local DNS server
' dns.poly.edu 4
QW TNUX)

— O epwbeic Name server
THQATEUTIEL OE XAAO NAME
server

Ll :
authoritative DNS server
dns.umass.edu

(13 ! 1 1
— "Aev yvwpilw avtd to dvopa,

oLt L THY TO SErVer”

ITANEITIZETHMIO ITEAOITONNHXOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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DNS: iterated queries

— Recursive qguery e server Zzg
— Avoabéter ) petdpoaon 3
TOL ovépxocrog otov Name iterated
Server stov omolo query
ameLOdveTo
— Y{mAo yoptio i
t1 | 1
— Iterated query local name server intermediate name server
dns.eurecom.fr dns.uma=ss.adu

— O epwmbeic NamMe
Server noapamepnet oe
aAAo Name server

authoritative name server

— “Aev vaQij aVTO TO dns.cs.umass.edu
OVOULOL, PWTX XVTOV TO

server”

ITANEITIZETHMIO ITEAOITONNHXOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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DNS: caching xou evnuépwon records

— Twoe ™V Beltioon twv nabvotepnoewy not tou optdpod DNS
queries oto dintvo:

— Orav (onotocdnrote) Name Server haBet éva record, xatorywget
avTiyoowo o pio cache
® H xotorywenon g cache efopavileton (timeout) pets and xdmoro yodvo

® Kotaywenoetg ya toug TLD servers vrgoyouvv suvnwg oty cache tov tonwod
name server (ot root name servers dev déyovton cuyvég emionéder])

— H etooywyn dedopevev oty Baor yivovtal peypr Tpocpata
OTATIUX ATIO TOV OLAYELOLOT

— Y7o oyediaon (IETF) Bolorovtar Suvapxol pnyoviopol evnpéowong
Tou yenotponotoLy pnvopetoe DNS

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN

Avopdrveror 31
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Opyovwon Twv TANEOYORL®Y

— domain name [ttl] [class] type value

— domain name (Ssixtng)
— ttl (time to live)

— class (IN)

— type

— value

ITANEITIZETHMIO ITEAOITONNHXOY

, . TMH %BEHMHZ KAI TEXNOAOTIAY THAEITIKOINQNIQN
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THrot Resource

Ip address
— knuth.it.teithe.gr IN A 193.92.235.39

Host information
— knuth.it.teithe.gr IN HINFO ‘VAX 4000’ ‘VMS’

Pointer
— 29.235.92.193.in-addr.arpa IN PTR knuth.it.teithe.gr

Name servers
— it.teithe.gr IN NS knuth.it.teithe.gr.

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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THrot Resource

— Canonical Name
— www.teithe.gr IN CNAME knuth.it.teithe.gr.

— Mail exchanger
— it.teithe.gr IN MX 10 knuth.it.teithe.gr.

—  Well known servises
— knuth.it.teithe.gr IN WKS TCP smtp teltnet

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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DNS records

DNS: Kotaveunuevn Baon dedopévov amobnxeder resource
records (RR)

RR Format: (name, value, type, ttl)
Type=A. name: hostname »o value: IP address

Type=NS: name Jevdwvopo (alias name) yix xdnowo
«canonical» name (rporypatind dvope) (.. WWw.ilbm.com
otV TpaypateoTTer Servereast.nackup2.ibm.com) xou
value: canonical name

Type=MX: name: Jevdovopo mall server »ou value:
«canonical» name mail server

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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[Towtonorro DNS, unvopata

[Towtonolo DNS:
unvopoctoe qUErY o reply
gyouv 1o i6to format

Emepalidoo pnvdpatog

— ldentification: «piOpog
an6 16 bits mov
TPOGOLOPLLEL TO EQWTNUA
(query), n andnpton oe
EVOL EQW TN
YONOLLOTOLEL TOV 1510
oo

— Flags

® Query 7 reply

® Recursion desired

® Recursion available
® Reply is authoritative

[variable number of guestions)

Identifi cation flags T
number of questions number of ansver BEREs 12 bytes
numbxer of authonty RRs | number of addiional RRs l
queshions

{varable number of resource records)

BNEWETS

{variabla number of resource racords)

‘Authoriny

: additional informatian
ivanable number of resource records)

ITANEITIXTHMIO TTEAOITONNHXEOY

TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN

©
™
8
w
>
-8
S
8
3



37

[Towtororo DNS, unvopata

Name, type fields
for a query

RRs in response

To query

records for

identification

flags T

numkmer of qUestions

number of answer RS 12 bivtas

authoritative servers

additional "helpful”
info that may be used

TMHMA EINIXTHMHX

number of authority BRs | number of addiicnal RRs

ITANEITIZETHMIO ITEAOITONNHXOY
KAI TEXNOAOI'TAY THAEITIKOINQNIQN
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[TooRAnpata aowdieiong oto DNS

— To DNS 8edopéva puropet va adldorwboly (spoofed,
corrupted) xota v petddoon and tov SEIVer oto resolver

— To DNS protocol 6ev napéyst pnyaviopod yio 10 Eheyyo g
eyrnvpotTag twv DNS Sedopévov.

— Tlog évag Slave server yvwptlet ot wikd pe tov ®otdAAnio
master server

ITANEITIXTHMIO TTEAOITONNHXEOY
TMHMA EINIXTHMHY KAI TEXNOAOTI'TAY THAEITIKOINQNIQN
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Server
Protection

"-f/#_‘_,_.,-o-'—"'_'_ _\_\-\-\-H_-""\-\_\__\-H\\
o ™
[ Cache impersonation )
.H‘\H‘R f//

_—

T H-H"'a_

S

/" Cache pollution by h )
R Data spoofing y

e 2
R'h—-__ fﬂ_ﬂ.ﬁ
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H Aon eivar to DNSSEC

— To DNSSEC npootatedet oty adlloiwor twv dedopévov (
spoofing »ox corruption) 5

— To DNSSEC napéyet pnyoviopode yla tny motonoinom
SErvers

— To DNSSEC nopéyer pnyoviopod yo éheyyo
avOevtindrag xon INtegrity
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