15-441ComputemMNetworks (Fall 04)
Homeawork #3

DNS

The Andrew Linux machinesprovide a program,dig, thatallows you to queryDomainNameService(DNS)
senersaroundthe Internet(somedocumentatioris availableif youtypeman di g). Whenrunningdig for the
purpose®f this questionyou shouldusethefollowing format:

di g +nor ecurse @nane. of . dns. server> <record-type> <donai n- name>
where<narme. of . dns. ser ver > is the hostnameof the DNS sener you wish to query suchasA.ROOT-
SERVERS.NET, <r ecor d- t ype> isthetypeof DNSrecordyouwishtoretrieve, suchasANY, MX, HINFO,
A, or SQA; and<domai n- nane> is the nameof thehhostor domainyou seekinformationon.

The DNS is a distributed architecturethat useshierarchicaldelegation. At the top of the systemarethe
“root” nameseners, who know which DNS sener is responsiblefor eachsecond-leel domain (suchas
CMU.EDU). If you senda root sener a queryfor a particularmachine,you will receve a reply listing the
senersthat have beendeleggatedauthority for that machines second-leel domain. It is commonfor a large
domainsuchas CMU.EDU to further delegateto “departmental’or workgroupDNS seners, which you can
discover by queryingthe second-leel seners.

(&) Inordertodiscorerthechainof delegationin useatCMU, runaseriesof NSqueriesor UX1.SRCS.CMU.EDU.

You may startwith ary of theroot seners,andyou shouldcontinueyour sequencef queriesuntil you
stopgettingnew deleggations(in somedomainsthisis indicatedoy a DNS sener returningyou a delega-
tion pointingto itself, andin otherdomainghisis indicatedoy a DNS sener returningyou a SQA record
instead).

Below is adelggationchainfor AOL.COM.

Senerqueried NS delgyationsto
B.ROOT-SER/ERS.NET | A.GTLD-SERVERS.NET... K.GTLD-SER/ERS.NET
K.GTLD-SERVERS.NET | DNS-{01,02,06,0F.NS.AOL.COM
DNS-06.NS.LOL.COM | DNS-{01,02,06,0F.NS.AOL.COM

It wasproducedby runningcommanddeginningwith:
% di g +norecurse @. root-servers.net NS aol.com
Generatdhe delgationchainfor UX1.SPCS.CMU.EDU.Presentour resultsin the tableform shavn

above. EachNS querywill typically returntwo or moreanswersghooseamongthematrandom.If you
gueryasener andgetatimeout,chooseanalternatesener.

(b) The DNS is alsousedto translatelP addressemto hostnames.Again, the databases distributed in a
hierarchicafashion,with awrinkle. The most-specifiqart of adomainnameis on theleft (i.e., UX1
in UX1.SRCS.CMU.EDU),but the reverseis true of IP addressesi.e., in 128.2.198.101128 is "top-
level”, 128.2is CMU.EDU, and128.2.198belongsto CS.CMU.EDU).Thus,address-to-namapping
is handledby reversingthe bytesof the IP addressand making queriesin a specialdomain. To turn
128.2.198.10into ahostnamevyarioussenersaresentqueriesseeking?TRrecordgor 101.198.2.128.in-
addrarpa.Thefirst querywould be:

% dig @.root-servers.net PTR 101.198. 2.128. i n-addr. arpa

You will know youre donewhenyour querygivesyou backa PTRrecordin additionto (or insteadof)
NSrecords.

Fill in atablelike theoneabore shaving aquerychainfor the IP addres€.92.58.107.193.



(c) Usethenovc andvc optionsof di g to arguein favor of the propositionthatUDP fulfills ausefulfunction
in themoderninternet.

TCP

Fromthetextbook,pagesA37-448do questionst, 9, 15, 30, and39.

BGP

Fromthetextbook,pages355,do questionst?.

Congestion Control

Fromthetextbook,pages26,do questiondl6,17,22,28, 30.



