
15-441ComputerNetworks(Fall 04)
Homework #3

DNS

TheAndrew Linux machinesprovide a program,dig, thatallows you to queryDomainNameService(DNS)
serversaroundtheInternet(somedocumentationis availableif you typeman dig). Whenrunningdig for the
purposesof thisquestion,youshouldusethefollowing format:
dig +norecurse @<name.of.dns.server> <record-type> <domain-name>
where<name.of.dns.server> is thehostnameof theDNS server you wish to query, suchasA.ROOT-
SERVERS.NET;<record-type> is thetypeof DNSrecordyouwishto retrieve,suchasANY, MX, HINFO,
A, or SOA; and<domain-name> is thenameof thehostor domainyouseekinformationon.

The DNS is a distributedarchitecturethat useshierarchicaldelegation. At the top of the systemarethe
“root” nameservers, who know which DNS server is responsiblefor eachsecond-level domain (such as
CMU.EDU). If you senda root server a query for a particularmachine,you will receive a reply listing the
servers that have beendelegatedauthority for that machine’s second-level domain. It is commonfor a large
domainsuchasCMU.EDU to further delegateto “departmental”or workgroupDNS servers,which you can
discover by queryingthesecond-level servers.

(a) In ordertodiscoverthechainof delegationin useatCMU, runaseriesof NSqueriesfor UX1.SP.CS.CMU.EDU.
You maystartwith any of theroot servers,andyou shouldcontinueyour sequenceof queriesuntil you
stopgettingnew delegations(in somedomains,this is indicatedby aDNSserver returningyouadelega-
tion pointingto itself, andin otherdomainsthis is indicatedby aDNSserver returningyouaSOA record
instead).

Below is a delegationchainfor AOL.COM.

Server queried NS delegationsto
B.ROOT-SERVERS.NET A.GTLD-SERVERS.NET... K.GTLD-SERVERS.NET
K.GTLD-SERVERS.NET DNS-

�
01,02,06,07� .NS.AOL.COM

DNS-06.NS.AOL.COM DNS-
�
01,02,06,07� .NS.AOL.COM

It wasproducedby runningcommandsbeginningwith:

% dig +norecurse @b.root-servers.net NS aol.com

Generatethedelegationchainfor UX1.SP.CS.CMU.EDU.Presentyour resultsin thetableform shown
above. EachNS querywill typically returntwo or moreanswers;chooseamongthemat random.If you
queryaserver andgeta timeout,chooseanalternateserver.

(b) The DNS is also usedto translateIP addressesinto hostnames.Again, the databaseis distributed in a
hierarchicalfashion,with a wrinkle. The most-specificpart of a domainnameis on the left (i.e., UX1
in UX1.SP.CS.CMU.EDU),but the reverseis true of IP addresses(i.e., in 128.2.198.101,128 is ”top-
level”, 128.2is CMU.EDU, and128.2.198belongsto CS.CMU.EDU).Thus,address-to-namemapping
is handledby reversingthe bytesof the IP addressandmakingqueriesin a specialdomain. To turn
128.2.198.101intoahostname,variousserversaresentqueriesseekingPTRrecordsfor 101.198.2.128.in-
addr.arpa.Thefirst querywouldbe:

% dig @a.root-servers.net PTR 101.198.2.128.in-addr.arpa

You will know you’re donewhenyour querygivesyou backa PTRrecordin additionto (or insteadof)
NS records.

Fill in a tablelike theoneabove showing aquerychainfor theIP address192.58.107.193.
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(c) Usethenovc andvc optionsof dig to arguein favor of thepropositionthatUDPfulfills ausefulfunction
in themodernInternet.

TCP

Fromthetextbook,pages437–448,do questions4, 9, 15,30,and39.

BGP

Fromthetextbook,pages355,do questions47.

Congestion Control

Fromthetextbook,pages526,do questions16,17,22,28,30.
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