Powered by DNS

ěçŰ nobreak@hongik.com 3rd Edition, /[¡A‹ 1999[ 9Ú 17‹, Revision 3.2

ffiG 5ŁŢ 4Ì¸ –ř8 c^˚ è^ú čYăŁ 9ıĆ3 Nšsè§ ĘŃęř. ¸,ù řü PŁffiĆ3 ďĘô Şéú ;ţăŹÚ À êÓ¸ `ęř. Æ Ÿ˚ /[ ¡AÆù <http://www.kr.FreeBSD.org/doc/

PoweredByDNS/> Ćt uč ¡ –œ6, êÓ¸ ýř8 ıîÄ3 SSÌăŇê ^åęř.

@ À C 1 < Domain Name System˚ ¸ľ 3 1.1 DNS Namespace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1.2 ê-‚ P„ Resolving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1.3 ê-‚<Ć PÌ`ăć [ıĽ (œL: RFC1035 p7, RFC1032 p2) . . . . . . . . . . . . . . . . 4

C 2 < Name Server ÏŰ 4 2.1 Name Server îÍ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.2 BIND(Berkeley Internet Name Daemon) zX . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2.3 Nøþ ê-‚(Public Domain) ê» . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2.4 čSS ê-‚(Inverse Domain) ê» . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.5 Name Server zA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.5.1 BIND-4 Ù! 7‹ named.boot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.5.2 BIND-8 Ù! 7‹ named.conf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2.5.3 Forward & Reverse Zone Ú¸âő¸SS . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 2.6 Name Server uô . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 2.7 ôȷ Ý‚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

C 3 < ÁĘ¸s!(Resolver) zA 15 3.1 Unix èSSðĆt˚ ÁĘ¸s! zA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 3.2 Microsoft Windows èSSðĆt˚ ÁĘ¸s! zA . . . . . . . . . . . . . . . . . . . . . . . . 16

C 4 < ê-‚ æ„ (Domain Parenting & Delegation) 16 4.1 Ù? ZoneĆt˚ tõ ê-‚ fĄ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 4.2 tõ ê-‚ æ„ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 4.3 ćò §Ł in-addr.arpa æ„ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 4.4 Classless in-addr.arpa æ„ (œL: RFC2317) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

C 5 < DNSő Sendmail 21 5.1 MX(Mail eXchange) NLýŔ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 5.2 MX łŚȷõ ‚Ş MŹ ÒSS! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 5.3 MXő CNAME˚ Ŋô (œL RFC974 p5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 5.4 Nonrecursive MX lookup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 5.5 Sendmail˚ Virtual Domain zA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 5.5.1 m4õ PÌć sendmail.cf fĄ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 5.5.2 Forward-map ì¸ø ȷĄ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 5.5.3 Reverse-map ì¸ø ȷĄ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 5.5.4 ì¸ø žÞ Ď ìź . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

C 6 < BIND îŞ/Ã¡ 27 6.1 BIND èŤG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 6.2 BIND Syslog -èŞffi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 6.3 BIND Syslog s˚/ąê -èŞffi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 6.4 BIND Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 6.5 BIND Bebugging Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

C 7 < DNS ąê ¡A êu 36 7.1 NSLOOKUP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 7.1.1 ê-‚ P„ *_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 7.1.2 §Æ ňý tč žE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 7.1.3 P„ tč˛ď Ů˚ă§ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 7.1.4 Zone Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 7.1.5 #§Ü 7‹ ’.nslookuprc’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 7.2 DIG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 7.3 DNSWALK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

C 8 < Miscellaneous 41 8.1 FQDN(Fully Qualified Domain Name) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 8.2 DNSő BIND˚ ò¸ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 8.3 BIND-4(Traditional)ő BIND-8(Next Generation) `Ş . . . . . . . . . . . . . . . . . . . . . . 42 8.4 Public Domain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 8.5 CNAME˚ PÌĆ [ľ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 8.6 Zone Ú¸âő¸SS ȷĄĆ Âľ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 8.7 ŸØ łŚȷ (Glue Record) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 8.8 Lame Delegation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 8.9 ’Authoritative answer’ő ’Non-authoritative answer’ . . . . . . . . . . . . . . . . . . . . . . . 43

1. Domain Name System˚ ¸ľ 3

8.10 Positive & Negative Caching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

8.11 Iterative(Nonrecursive) & Recursive P„tč . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

8.12 RTT(Round Trip Time)Y Nameserver xØ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

8.13 ő‹ȷbȷ (œL RFC1034 p25) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

8.14 Serial Number SA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

8.15 IP žôĆ 0ô TTL SA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

8.16 yă¨ tč^˚ Ùă Wî (Load Sharing Between Mirrored Servers) . . . . . . . . . . . . . . 45

C 9 < Bibliography 47

1 Domain Name System˚ ¸ľ

Domain Name System¸Ĺ ¸öY IP sŹõ »§ăŁsŹ $Âć ÛS P¸Č èSSð¸ř. ‚âVĆt PÌ üŹ IP(Internet Protocol), ŤýL IP˚ \æĆt ôȷăŹ VSSĂ¸Š ›ù ßÌffiù 210.105.79.103 Y › ¸ vÇüŹ IP sŹˇú ‚éă3 üŹÚ, ¸ăć IP sŹŹ §G«$Ćx ľuă§ ¡ÚăŞˇ §ră§` qůL, IP sŹˇœ£Ź tüSS îÍú ŽQă§ *ffiřŹ ş>¸ –ř. ‚âV˚ ê« è<‚ ARPANET è <Ùâ IP Addressõ ¸öœ£ <<ăŁ PÌăLı ăŹ dş¸ èêü}L, ˘ù èśóąŹ ŞŽ˚ DNS -vęŔœ£ Ň;ăŢř.

ARPANET è<ĆŹ ÒSS!˚ ¡` ˘Ş MU§Ć NIC(Network Information Center)œ£Ùâ ‹A s§˝ř ÒSS! <ş 7‹(HOSTS.TXT)ú ŃI /etc/hostsĆ 9$ăŁ PÌăŢř. Ťă# >ò ‚âV˚ Ś?ő Ò SS! ¡` Š`ěĆ 0Ę ^£Ï ¸ö << –C˚ ŻÅĄ¸ Â~ü}L, 1983[ Paul Mockapetris` RFC882, RFC883(Ç&Ź RFC1034£ Â–ß)Ć ^£Ï << –CĆ Âć uÇú Wé Ňvă6, ¿3 P„SSW¸SS˚ GW uS, ÛS Ú¸âő¸SS, Email ĘÍ6 „xú sK>œ£ DNS` ÏfăŢř.

1.1 DNS Namespace

ARPANET˚ |V [ý –CĆtŹ ă#˚ 7‹£ ?fi ÒSS!ffiú [ýăŢŞˇ, DNSĆtŹ ¸,ú ´ ê -‚ ż£ !ýÜ ăŁ [Ť´ 1]Y ›ù ÍŒ£ [ýćř.

[Image]
[ąÆęÝí 1] Namespace ňżŋź

%ńùý uSő îPěú N ¡ –ŹÚ, Root domain(ê!£ vèüŹ)ù Top level ê-‚Ć [ć AÃõ, Top level ê-‚ù Ť ăæ ê-‚Ć [ć AÃõ îŞ/[ýăŹ uSõ Dćř. ¸ăć AÃ˚ GWuS£ ‚ ăŁ AÃŹ ´ ê-‚˚ P„tč(NS:Name Server)£ ÛS, [ýýř.

Ž£ YAHOO.COM ê-‚ù COM P„tčĆ #Àüq –L, WWW.YAHOO.COMù YAHOO.COM P „tčĆ #À, [ýýř. 0Ęt AV.YAHOO.COMú #Àă§ æľtŹ YAHOO.COM ê-‚ú [ýăŹ P„tč˚ [ť łŚȷˇú ¡Aěœ£˚ `ăăř. ¸ăć æ„uSŹ Š`ăŹ ‚âV ÒSS!Ć Âć [ý õ îñ:œ£ `ăă3 ľuř.

1.2 ê-‚ P„ Resolving

[Image]
[ąÆęÝí 2] ďĳğźňÝá ’WWW.YAHOO.COM’ňź ďţşÉá IP Resolving

`êú æć TCP/IP CËĎ ê-‚<ú æć W^¸ {ř. 0Ęt ê-‚<Ć Âć IP žÞȷz(Resolving)ú xśă3 üŹÚ, [Ť´ 2]Ź ¸ăć Resolving YAú ÃŁuř.

1. Client\˚ ßÌ¸ ’WWW.YAHOO.COM’Ć ?Žă§ æľ ıê˚ Local Name Server(TCP/IP zA è <èć)Ć Ů˚ćř.

2. Local NSŹ $9 ıê˚ jÑĆ ıÒ` –ŹŞ Ý‚ć ó Ň>üŞ Múè Root NS(Root NS˚ @Àù ‚L–ř)Ć Ů˚õ ÏŢř. Ťă# Root NSê ’WWW.YAHOO.COM’˚ ıÒõ ‚L –Ş Mœt£, COM ê-‚ú [ýăŹ NSõ œLăĘŹ żžú Ã4uř.

3. Local NSŹ řè COM NSĆ Ů˚õ ÏŞL, COM NSŹ řè YAHOO.COM˚ NSõ ‹ăuř. (Ø !(ê!)ő COM ê-‚ù Root NSĆt ›¸ [ýü§ :[Ć ìC£ Æ YAù ‹q#Ş ML (2)ě Ćt Ę£ YAHOO.COM NSõ œLăĘŹ żž¸ #čř.)

4. Local NSŹ YAHOO.COM NSĆ Ů˚ćř. YAHOO.COM NSŹ tõê-‚Ć Âć ıÒõ [ýăŹ ìC NS ¸t£, ’WWW.YAHOO.COM’Ć Âć IP 204.71.200.74õ żž(authoritative answer) ćř. (ìC ’WWW.YAHOO.COM’Ć Âć IPõ resolving ă8 »ě řô IP sŹ` JqąŹ ,ú Ç ¡ – ŹÚ, ¸Ź P¸!` ř¡˚ yă¨ tč£ ÏŰüL, Ùă Wîõ æľ ľ¿ ê-‚Ć ř¡˚ IPõ »§ ăŢ§ :[¸ř. (œL: "yă¨ tč^˚ Ùă Wî")

5. ˝Ş˚œ£, Local NSŹ ClientĆ3 @Yõ ;ććř.

1.3 ê-‚<Ć PÌ`ăć [ıĽ (œL: RFC1035 p7, RFC1032 p2)

’A-Z’, ’a-z’, ’0-9’, ’-’ ` PÌþ ¡ –ř. ê-‚<ù Łȷè Äı# [ı£ èȷăŁb ă6, ;Ù ÄıŁtŹ K ýř. (#§ [RFC1035]ĆtŹ ê-‚<¸ Łȷè [ı£ èȷăêÀ CćăŢŞˇ, [RFC1123 p12]Ćt ř Üüq 3com.com ›ù ê-‚ PÌ¸ ťĞü}ř.) Zć ă¸Ş¸ X/›Ć PÌþ ¡ {L, ê!£ ÛýüŹ ´ [ıŐ(Each segment)ù /L 63 şq(octet)ńŞ PÌč ¡ –êÀ uÇüq –œ6(NICĆtŹ 12şq¸ ă£ PÌă§õ Ď$), Â/Ź[ıŹ uÛüŞ MŹř.

ÖäŁ, ê-‚<ù #À§[(KRNIC, INTERNIC #)Ć 0Ę, SŽB \¸ć ŚY¸ :Ìßú î˚ăı. KRNICù Äı£ èȷăŹ ê-‚<ú ťÌăŞ MŹ Ł8 ČŤ$!õ 63ıńŞ -qsŞˇ, INTERNICĆ tŹ Äı£ èȷăŹ ê-‚¸ ťÌüL, ČŤ$!` 22ı£ Cććř.

œL£ ê-‚<ù `\:œ£ EmailĆê PÌüt£ RFC822 ŚYê u¡ľb č ŻÅ` –üú NIb ć ř. ăŞˇ, ¸Ź ?Û& ıî£Œ X˚ ŚYú jÌăt£, ¿3 êE8 ŻÅŹ {9ř.

(CȷüŹ ŹŠ!SSqffiù vu˚ Ś<Ãř Ý$üL îŊă3 uÇüq ìC Äı£ˇ ý ê- ‚(Ž:411.com)ê U&ćř. ăŞˇ vuĆ æŢüŹ ,ù ?fi ßÌĆt `ÌüýĘ §Âč ¡ {řŹ˙ ¸§ê ăř)

2 Name Server ÏŰ

2.1 Name Server îÍ

P„tčŹ Primary, Secondary, Cache only server£ uÛýř.

Primary serverŹ ľ¿ ê-‚ú [ýăŹ s P„tč¸L, Secondary serverŹ "A ê-‚Ć Âć backup copyõ îŞăŹ tč¸ř. SecondaryŹ Primary` üA\ Ïśþ :ő Ùăõ ÛSèÅ§ æľ ÏÌă 6, ř¡` U&č ¡ –ř. Ã` ê-‚ú [ýă§ æľtŹ Primary, Secondary tč` ŻÅă3 ü6, SecondaryŹ ÙY:œÁ ¡Ù P!ØĆ æXèĹ A; #˚ PŒ£ Primary` řÏü}ú :õ Âüćř. 0 Ęt, ê-‚ú ÏŰă§ æľtŹ /Ź 2Â(Primary * 1, Secondary * n) ¸\˚ P„tč` Åuýř.(§Á

:œ£Ź Primary ˇœ£ê ÏŰ¸ `ăăL, Resolver˚ «$ĆtŹ Primaryő Secondary` uÛüŞ MŹ ř.) Cache only serverŹ ê-‚Ć Âć Ú¸âõ [ýăŞŹ ML, resolvingˇú ˛ýľ uř. ˇc, ÆPő ŞP ` –L ¸ çP˚ Primary, Secondary Name server` ?~ ÆPĆ æXćřL č :, ŞPĆ æXć P!Œ ¿ î9ffiù Local DNS server` {3 ýř. ¸č EÍ ê-‚ resolving¸ Åuþ :˝ř řô P!Œ¿(ÆP) £ ?Žú èêă3 üt£ c^˚ )ł¸` f§3 ü6, ÆP P!Œ¿` ş< ü}úè ŞPê ìŮ:œ£ ‚âV PÌ¸ Ý`ăć ş>¸ –ř. ¸č : ŞPĆ Cache only serverõ ÏÌă8 îY:œ£ [Cõ ľ@ č ¡ –ř.

2.2 BIND(Berkeley Internet Name Daemon) zX

Name serverõ ÏÌă§ æľtŹ tčQ ÚB Š£ŤŰ¸ ŻÅă3 üŹÚ, ¸| BINDŹ db 7‹˚ uĄ ¸ ĲÖL vuú ?ì& 0ô *Šý êu£t ‚âVĆt `$ Gý PÌýř. ÂÙÛ˚ Unix èSSðĆtŹ BIND` ¸y zXüq –ř. /usr/sbin %ńùýĆ in.named Óù named` U&ěú Ý‚ăL, BIND`¸ y zXüq –ú EÍĆŹ řüY ›¸ zXý BIND˚ č;ú Ý‚ćř. (BIND` ôȷ|¸Łb ě)

     $ dig @ns.nobreak.com txt chaos version.bind. | grep VERSION
     VERSION.BIND. 0S CHAOS TXT "8.2"

<http://www.isc.org/bind.html>Ćt BIND˚ /êčLú Ý‚ăL, č;ò¸` ˘$# Ç& č;Ć î´

ć [C` ÃLü}ř8, zŤł¸ȷõ LšăL, BIND-4` zXüq –ř8, BIND-8£ ˝¸Ťł¸ŐăŁ ^ £Ï ˇöĆ S‚ăŹ,ê #CŞ M9ř.

BIND˚ zXŹ »Í ^şăř. <ftp://ftp.isc.org/isc/bind/src/>Ćt /ê č;˚ ŹSSõ 4šŃI, S9ú }ó řüY ›ù <žú «şăŹ ,¸ zXĆ ŻÅć ;Ù¸ř.

# make clean depend all install

ŤýL, èSSð rc SS¿^!õ :<& ¡AăŁ èSSð Ù6è BIND` ıôœ£ uôþ ¡ –êÀ ćř. (FreeBSD: /etc/rc.conf, /etc/rc.network | Solaris: /etc/init.d/inetsvc | Linux /etc/rc.d/init.

d/named)

Windows NT, OS/2, MacOS #Ćt BINDõ ÏÌăLı ćř8, řü W¸Şõ œLăı.

• <http://www.dns.net/dnsrd/docs/exotic.html>

• <http://www.isc.org/bind.html>

2.3 Nøþ ê-‚(Public Domain) ê»

Primary, Secondary P„tč` uüü}L, ê»č ê-‚¸ @Aü}ř8, \æ ê-‚ [ý § [(“YourDomain.COM”ù Internic, YourDomain.CO.KRù Krnic)Ć ê-‚ú ê»ăŁ ŇŻ(P„SSW¸SS \Ć ¨¿) Ń3 ýř. ê-‚ ê»jéù §[˝ř SŽB \¸ăŞˇ ‹Ł:œ£ PÌ§[, þ„ı, [ýı, @Cı , P„tč AÃ` Åuýř. ¸| ê» ê-‚ú P„SSW¸SSĆ ¨¿ă§ æć P„tč AÃŹ řü Y ›¸ ȷĄćř.

2. Complete Domain Name.......: NOBREAK.COM
7a. Primary Server Hostname....: NS.NOBREAK.COM
7b. Primary Server Netaddress..: 210.105.79.2
8a. Secondary Server Hostname..: NS2.NOBREAK.COM
8b. Secondary Server Netaddress: 210.105.79.3

“NOBREAK.COM”¸ #Àü}řŹ -èŞõ ŃUř8, řüY ›¸ ľ¿ ê-‚˚ #À ŁÙõ Ý‚ćř.

$ nslookup -type=ns nobreak.com
Server: ns.nobreak.com
Address: 0.0.0.0

nobreak.com nameserver = ns.nobreak.com
nobreak.com nameserver = ns2.nobreak.com
ns.nobreak.com internet address = 210.105.79.2
ns2.nobreak.com internet address = 210.105.79.3

ľ¿ ê-‚Ć Âć P„tč` ê»ć ,Y ›¸ vèýř8, #À¸ Ęò3 Ţśý ,¸ř. IŤ #À¸ K ü}ř8, řüY ›ù -èŞõ Ç ¡ –ř.

     *** local.name.server can’t find nobreak.com.: Non-existent host/domain

"ê-‚ NOBREAK.COMú ê»ăŹÚ qN3 Ť ăÙĆ –Ź NS.NOBREAK.COM,

NS2.NOBREAK.COMú PÌč¡ –åęń?" "NS.NOBREAK.COMù NOBREAK.COM ê-‚ ê »¸ řÒý ó P„tčĆt zA ľsqb PÌč ¡ –Ş Måęń?"ĘŹ ˚[¸ ffi ¡ –ŹÚ, qE ê- ‚ú ăæ ê-‚œ£ æ„ă§ æć P„tč AÃŹ \æ ê-‚Ćt [ýü§ :[Ć `ăăř. (œL: “Ÿ Ø łŚȷ”)

2.4 čSS ê-‚(Inverse Domain) ê»

‚čSS ê-‚ù IPĆ Âľ ľ¿ ê-‚ú Ńœ£ üú ¡ –êÀ ăŹ tüSS¸ř. Ã` ISP(Internet Service Provider)Ćt IPõ č¿Ńú : ›¸ ê»ćř. řüY ›¸ ‚čSS ê-‚Ć Âć P„tč` in-addr.arpa P„SSW¸SSĆ #Àüq –ŹŞ Ý‚ćř.

$ nslookup -type=ns 79.105.210.in-addr.arpa (C Class 210.105.79.xęÛå şÉåďÉò ĺÉäňÉñňÛå ąÏòňÁ)
Server: ns.nobreak.com
Address: 0.0.0.0

79.105.210.in-addr.arpa nameserver = ns.nobreak.com
79.105.210.in-addr.arpa nameserver = ns2.nobreak.com
ns.nobreak.com internet address = 210.105.79.2
ns2.nobreak.com internet address = 210.105.79.3

ˇc řüY ›ù -èŞ` #čř8, ‚čSS ê-‚ #À¸ Küq –Ź ,¸t£, ľ¿ ISPĆ ê»ăŁb ć ř.

*** ns.nobreak.com can’t find 79.105.210.in-addr.arpa.: Non-existent host/domain

2.5 Name Server zA

[Ť´ 3]ù ’NOBREAK.COM’ ê-‚Ć Âć `\ P!Œ¿ uĄê ¸ř.

[Image]
[ąÆęÝí 3] čźśÆňÂřÆ ąÁłÍòďĳ

P!Œ¿Ď tč` 3Â Ŋ@üq –ř. DNSõ u9ă§ ;Ć, Ť´Y ›¸ yý ´ tčĆ ÒSS!<Y IPõ ÙŁăı. Ã` P„tčŹ ns(primary), ns2(secondary)õ ÒSS!<œ£ PÌăL, IP 1(čŠ£ ŃUú EÍ Ď 129)ú ĘÍâ Óù SSæX, 2õ NS, 3ú NS2Ć č¿ćř. ê-‚ NOBREAK.COMù Xt InternicĆ ê »ăŢœę, NS.NOBREAK.COM, NS2.NOBREAK.COMĆ P„tč zAú ă8 ýř.

2.5.1 BIND-4 Ù! 7‹ named.boot

BIND-4 Ù! 7‹ named.bootŹ BIND èôè œSü6, P„ ÚB¸ ŻÅ£ ăŹ ÞEAÃő ÏŰč ê- ‚Ć Âć Primary/Secondary zA¸ §Áýř. ‹Ł:œ£ èSSð˚ /etc/named.bootĆ æXă6, ÂÙÛ ˚ îğSS SSÍ!z SS¿^!Ź Ù! 7‹¸ U&ă8 èôè BINDõ ıôœ£ uôćř. Ù! 7‹\˚ ? fi Ď!ýŹ Łȷè 1Ő Ćt èȷăŁb ă6 ’;’ù suú ˚yćř.

directory /var/named

’directory’ Ď!ýŹ [ť 7‹ffi¸ æXć E£õ #Í6ř. ¸ E£Ź Ù! 7‹Ć #Í#Ź 7‹ffi˚ ő ¸SS E££ ȷÌćř. 0Ęt 7‹ffiù Æ E£õ §uœ£ \ÂE£ v§ľb ă6 Ł§tŹ /var/named %ńùýõ ő¸SS %ńùý£ ćř. (ÂÙÛ˚ èSSð §Æ ő¸SS E£Ź /var/named, /etc/named Óù

/etc/namedb ¸ř.)

     cache . named.root

cache łŚȷŹ ˙ ŤÂ£˚ jÑ` IęĘ Ø! P„tč AÃ` ffiq–Ź Ú¸âő¸SS 7‹ú #Í6ř. BINDŹ Í ê-‚ AÃõ Ø! P„tčĆtÙâ 8:ăŹÚ, ¸ Ø! P„tčĆ Âć AÃõ Æ 7‹Ćt œSă3 ýř. ’/var/named/named.root’ő ›¸ ő¸SS %ńùýĆ æXèÅ8 ýř.

jÑ 7‹ù InternicĆt Ţjă6, <ftp://ftp.rs.internic.net/domain/named.root>Ćt uč ¡ – ř. Ø! P„tč @À¸ ıs ¡AüŢ MŞˇ SŽB Ę¯§ :[Ć, = ţĆ ćěBù zÚ¸! ľv ŻÅ ` –ř. SS¿^!õ Cronœ£ A§:œ£ ¡śľ jÑ 7‹ú zÚ¸!ăŹ ,ê ^ù Şł¸ř.

primary nobreak.com zone-nobreak.com

ľ¿ ê-‚Ć Âľ Primary P„tč£ ôȷěú ˙ćř. ŽŹ nobreak.com ê-‚Ć Âľ Æ tč` Primary ¸6, Ú¸âő¸SS 7‹ù /var/named/zone-nobreak.com „ú #Í6ř.

secondary nobreak.com 210.105.79.2 sec-nobreak.com

ê-‚Ć Âľ Secondary P„tč£ ôȷćř. Č ěń ŻȷŹ Primary P„tč˚ IP sŹ¸L, P ěń Ż ȷŹ PrimaryĆt ;ć Ńù zone 7‹¸ 9$þ 7‹<¸ř. 210.105.79.2£Ùâ nobreak.com ê-‚˚ Ú¸ âő¸SSõ ;ć(Zone Transfer)ŃI /var/named/sec-nobreak.com£ [ýěú yćř. [Ť´ 3]˚ P!Œ¿Ć Âć Ù! 7‹ù řüY ›¸ ȷĄþ ¡ –ř.

6 NS.NOBREAK.COM(Primary NS)ňÇ /etc/named.boot šťňÝå

directory /var/named
cache . named.root
primary 0.0.127.in-addr.arpa zone-0.0.127.in-addr.arpa ; loopback
primary 79.105.210.in-addr.arpa zone-79.105.210.in-addr.arpa ; Reverse ZONE
primary nobreak.com zone-nobreak.com ; Forward ZONE

’0.0.127.in-addr.arpa’Ź loopback sŹ 127.0.0.1õ æć ,¸ř. loopback sŹ` PÌüŞ MŹ èSSðù { § :[Ć, ’primary 0.0.127.in-addr.arpa ...’ő ›ù Ę‚ù P„tč˝ř ‚L –ř. Ť řü ~ Ę‚¸ č¿ Ńù C Class IP øĞ 210.105.79ő ê-‚ ’nobreak.com’ú æć zA¸ř.

6 NS2.NOBREAK.COM(Secondary NS)ňÇ /etc/named.boot šťňÝå

directory /var/named
cache . named.root
primary 0.0.127.in-addr.arpa zone-0.0.127.in-addr.arpa
secondary 79.105.210.in-addr.arpa 210.105.79.2 sec-79.105.210.in-addr.arpa
secondary nobreak.com 210.105.79.2 sec-nobreak.com

2. Name Server ÏŰ 8

Secondary P„tč zA¸ř. loopbackù Primary£ nI˝ř. Secondary˚ zAù ¸,¸ ;Ù¸ř. (/var/

named/zone-0.0.127.in-addr.arpaŹ –qb ě)

SecondaryŹ ľ¿ ê-‚˚ PrimaryĆ ?ŽăŁ Ú¸â ő¸SSõ ;ćŃI, sec-79.105.210.in-addr.arpa, secnobreak.comœ£ 9$, [ýćř.

2.5.2 BIND-8 Ù! 7‹ named.conf

BIND-4ő BIND-8˚ [ť 7‹ ȷĄł| î‹ă3 ò¸` #Ź ÙÛ¸ Ę£ ¸ Ù! 7‹¸ř. BIND-8 Ù ! 7‹˚ §Æ:‚ uĄù BIND-4ő üæăŞˇ, ˘ù ÙÛ 8` Ý$ü}§ :[Ć, ¸õ ¡ÌăL Xœ £˚ 8`Pĺú ĲÖ3 :Ìč ¡ –êÀ 7‹ jȷ¸ žEü}ř. ŤýL učL Ù! 7‹Y˚ Ôôú˚ §æľ named.conf£ ýP„ ü}ř. qN3 Ã8 C sq˚ [łY »Í øPć ,ú N ¡ –ř. zAú X Ì Č}ă3 č ¡ –êÀ ȷĄł¸ Ę¯}ú <, BIND-4˚ Ù! 7‹Y ¿3 řõ ,ù {ř. řüù X t ȷĄć BIND-4 §Ł Ù! 7‹ú BIND-8Ć ”3 žÞć Ž¸ř. ‹Ł:œ£ BIND-8 §Ł˚ Ù! 7‹ ù řüĆ #Őý łŚȷAêˇ¸ SSÌüŞˇ, &y& ÙÛ¸ ˘œt£ XÌ ł¿& NL òř8 <http:

//www.isc.org/bind8/config.html>õ œLă§ ĘĹř.

řüù Primary P„tčõ æć Ù! 7‹¸ř.

6 NS.NOBREAK.COM(Primary NS)ňÇ /etc/named.conf šťňÝå

// ňÈąÍðňÛá ŋÁłÍÞňÈďť. BIND-8ňźłÿ ’;’ňÛá ŋÁłÍÞňÈ ňťčÈęť, ęťňÝáňÇ ćÛöňÛå ňÇğÈşÉáďť.
options {
        directory "/var/named"; // Zone šťňÝåňÇ ĺźňÈłÆ ďÈęÎÞśĳęÈ
        dump-file "/var/tmp/named_dump.db"; // Dump šťňÝåňÈ łÊòłÍòď£čÛá ąÏòęĳ
        statistics-file "/var/tmp/named.stats"; // śÑòąż šťňÝåňÈ łÊòłÍòď£čÛá ąÏòęĳ
        pid-file "/var/run/named.pid"; // šÆęĳłźłÆ IDąť ďÉíąÝá šťňÝå łÊòłÍò ąÏòęĳ
};
logging { // ĺÖåšÝåňÀşÉá ŋÍòĺĳęÛå ęĳąÆšťňÝåňź čÉíąÈŋÈ ňÉãčÛáďť.
        category lame-servers { null; };
        category cname { null; };
        category response-checks { null; };
        category notify { null; };
};

zone "." IN { // řţłÄ šťňÝå
        type hint;
        file "named.root";
};
zone "0.0.127.in-addr.arpa" IN { // localhostęÛå ňÄşÉá Primary ďĳğźňÝá łÍåŋÍò
        type master;
        file "zone-0.0.127.in-addr.arpa";
};
zone "79.105.210.in-addr.arpa" IN { // şÉåďÉò IP ĺÛåęÉÞňź ďţşÉá Reverse Zone
        type master;
        file "zone-79.105.210.in-addr.arpa";
};
zone "nobreak.com" IN { // ďĳğźňÝá ’NOBREAK.COM’ňź ďţşÉá Forward Zone
        type master;
        file "zone-nobreak.com";
};

Secondary P„tčõ æć Ù! 7‹ù řüY ›¸ ȷĄýř.

6 NS2.NOBREAK.COM(Secondary NS)ňÇ /etc/named.conf šťňÝå

2. Name Server ÏŰ 9

options {
        directory "/var/named";
};
logging {
        category lame-servers { null; };
        category cname { null; };
};

zone "." IN {
        type hint;
        file "named.root";
};
zone "0.0.127.in-addr.arpa" IN { // localhostęÛå ňÄşÉá Primary ďĳğźňÝá łÍåŋÍò
        type master;
        file "zone-0.0.127.in-addr.arpa";
};
zone "79.105.210.in-addr.arpa" IN { // Reverse ZoneňźďţşÉá Secondary łÍåŋÍò
        type slave;
        file "sec-79.105.210.in-addr.arpa";
        masters { 210.105.79.2; }; // Primary NSňÇ IP ŋÁłĳ
};
zone "nobreak.com" IN { // ’NOBREAK.COM’ňÇ Secondary łÍåŋÍò
        type slave;
        file "sec-nobreak.com";
        masters { 210.105.79.2; };
};

2.5.3 Forward & Reverse Zone Ú¸âő¸SS

Zone 7‹ù Forward, Reverse ~ `Ş£ uÛýř. Forward Zoneù ê-‚Ć Âć IP AÃõ ‚L –Ź Ú¸ âő¸SS¸L, Reverse Zoneù IPĆ Âć ê-‚AÃõ ‚Ź Ú¸âő¸SS¸ř. Xt named.boot 7‹Ć P„ tč` loopback, 79.105.210.in-addr.arpa, nobreak.com ê-‚Ć Âľ Primary£ ôȷăêÀ zAăŢř.¸ | zone-0.0.127.in-addr.arpaő zone-79.105.210.in-addr.arpa` Reverse Zone 7‹¸L, zone-nobreak.com¸ Forward Zone 7‹¸ř. Zone 7‹ù BIND-4ő BIND-8Ćt ȷĄł¸ ô‹ăř.

$9 [Ť´ 3]˚ P!Œ¿ uĄĆ 0Ę Forward Zone 7‹ zone-nobreak.comú ȷĄăŁ Ãı.

SOA łŚȷ (Start Of Authority) Zone 7‹ù ĺ\ SOA łŚȷ£ èȷćř. SOA łŚȷŹ ľ¿ ê- ‚, nobreak.comĆ Âľ P„tč` ‚Š(authoritative)ý ıÒõ ‚L –üú ˚yă6, ıÒ` /:˚ \Œ £ îŞ, [ýþ ¡ –êÀ ćř.

nobreak.com. IN SOA ns.nobreak.com. hostmaster.nobreak.com. (
                      1998122800 ;Serial
                      21600 ;Refresh ( 6 hours)
                      1800 ;Retry (30 minutes)
                      1209600 ;Expire (14 days)
                      86400) ;Minimum ( 1 day)

1ŐĆŹ ľ¿ Zone 7‹Ć Âć ê-‚<¸ ffiq^ř. ê-‚< ȷ˚ ê!õ Ş ˙ı. řüY ›¸ ê-‚< Âê ’@’ vèõ PÌăŁê ýř.

@ IN SOA ns.nobreak.com. hostmaster.nobreak.com. (

IN(Internet)ù ÁŠSS<¸ř. HS, HESIOD, CHAOSő ›ù ÁŠSSê U&ăŞˇ, ‹Ł:œ£ PÌüŞ Mœ t£ ĺ\ IN¸ PÌýřL f´ăı.

SOA řüĎ Primary P„tčő [ýı Email sŹ` ffiq^ř. ’hostmaster.nobreak.com.’¸ Email s Ź‚Ú, ‹Ł: Email v§łĆt ’@’õ ê!£ Ęôq 58 ýř. Æ Emailù ľ¿ ê-‚˚ ŞØ j‚ !(Responsible Person)£t ê-‚Ć [C` Ňfč EÍ ¸õ ýj6ăŹ Ìê£ PÌýř. Namespaceõ Ì œ6 ê-‚ ąêõ >*ăŹ ’lamers’ő ›ù êuffiù [C` *;ü}ú : Æ Email£ `ŞăŁ uř.

řü \Ò£ ˚ăó‚ ÙÛĎ Serial, Refresh, Retry, Expire, Minimum 5„˚ è^(#) Żȷ` n‚ř. Minimumú C¡ć 4„ ŻȷŹ Secondary P„tčõ Cqă§ æć ¯¸ř. §Æ şæŹ ’#’¸L, şæ§Ò M(Minute), H(Hour), D(Day), W(Week)õ äŁ 30M, 8H, 2D, 1Wő ›¸ PÌč ¡ê –ř.

• Serial: Serialù Secondary` Zone 7‹˚ ¡AŁÙõ N ¡ –êÀ ă§ æě¸ř. SecondaryŹ ŰzÆ ˚ Serial¸ Primary˚ SerialÃř ȷú EÍ Zone 7‹ú &;ć ŃŹř. 0Ęt Zone 7‹¸ ¡Aý ó Serial¸ žEüŞ MŹř8, SecondaryŹ ŰzbŸõ zÚ¸!ăŞ Müú î˚ăı. Secondary` {ř 8 Serialù ˚y` {Şˇ Ťľř čŞĘê Zone 7‹¸ ¡Aü}ú : Serialú Š`ăŹ ,ù ^ù å [¸ř.

• Serial˚ v§Ź Š`ăŹ „˚ ÄıÃş ‹Ł:œ£ /[ ¡A‹ú YYYYMMDDNN˚ Íéœ£ v§ ćř. YYYYMMDDNN Ŋê v§łù 4294[ńŞ v§ `ăăř.

• Refresh: PrimaryQ˚ Zone Ú¸âő¸SS ¡AŁÙõ Secondary` *PăŹ s§¸ř. P!Œ¿˚ ž E¸ %I Zone7‹¸ ıs ¡Aýř8, 3H(10800) Aê£ zAćř. Zone¸ KAüŹ è>ĆtŹ ‹Ł :œ£ 6H(21600) - 12H£ zAćř.

• Retry: SecondaryQĆt, Primaryő Ŋ@¸ Kþ EÍ, & èê è^ s§¸ř. Refresh §^ Ãř :ú : ˚y` –œ6, ÂÙÛ˚ EÍ 30M(1800) - 1H£ zAćř.

• Expire: Secondary` Expire£ ŞAý è^ôK PrimaryĆ Ŋ@ăŞ Gč EÍ, ąŠý ŰzbŸ˚ ı Ò` Ì ¸\ îîăŞ MřL ÃL, ľ¿ ê-‚Ć Âć żžú ăŞ MŹř. ¸ ¯ú CX 03 þAă Ź ,ù ^Ş Mř. Ã` 1W - 2W(1209600)£ zAćř.

• Minimum: Í P„tč` Æ ZoneĆ §Áý ıÒõ ‚L ¸ú EÍ, Ť ıÒĆ Âć îî§^(jÑĆ U I–Ź è^)ú zAćř. TTL(Time To Live)¯¸ <èüŞ Mù łŚȷŹ Æ ¯ú §Æœ£ ‚3 ýř. "A łŚȷ` žEü}ú :, ¸,¸ ‚âVĆ ;7üq zÚ¸!üŹ s§Ź ;:œ£ ¸ Minimum¯ Ć ˚Ućř. ‹Ł:œ£ SOAĆtŹ 1D(86400)õ zAăŁ ;– łŚȷĆ :ÌăL, %ù žE¸ Ž\ üŹ łŚȷˇ <è:œ£ 1H - 3H Aê£ 08Ź Şłú PÌćř. 0ù jñú ăŞ ˙ĘŹ ˚y¸ř.

NS(Name Server) łŚȷ NS łŚȷ£ ľ¿ ê-‚Ć Âć P„tčõ řüY ›¸ #Í6ř.

nobreak.com. IN NS ns.nobreak.com.
               IN NS ns2.nobreak.com.

Z řô NS˚ SSÌœ£Ź, $Â ê-‚Ćt tõ ê-‚ú řô P„tč£ æ„č: ¸ř. Namespace\˚ `ŞŊ@ù ¸ NS łŚȷ£ ¸Øq ŞŹÚ, $Â ê-‚‹ EÍ ľ¿ăŹ ÙÛ¸t£, Ł§tŹ ľ¿ ê-‚ Ć Âć æ„ AÃˇú #Í6řL NI~ı. "ê-‚ æ„"Ćt ıČ& řÚř.

A(Address) & CNAME(Canonical Name) łŚȷ A łŚȷŹ ê-‚Ć IPõ ÙŁćř. řü zAú Ãı. mailY powerĆ A łŚȷ£ IPõ »§ ăŢř. (mailY ’mail.nobreak.com.’ù ô‹ă3 ľuýř.)

; Host addresses
mail.nobreak.com. IN A 210.105.79.2
power IN A 210.105.79.103

; Aliases
www IN CNAME power.nobreak.com.
ftp IN CNAME www

CNAME łŚȷŹ ê-‚Ć Âć Z řô ¸ö¸ `ăăêÀ ćř. ŽĆtŹ power.nobreak.com, www.nobreak.com, ftp.nobreak.comù ?~ ›ù IP 210.105.79.103ú ‚3 ýř. ftpő ›¸ CNAME¸ CNAMEú j‚6 ăŹ EÍŹ, Łă DNS [ť ıÒĆt řò3 m§üL –Şˇ, ¸,ù `ăăř. CNAME ù j‚6ăŹ ąýŞG ê-‚˚ łŚȷõ ?~ \ŽŃ§ :[Ć, CNAMEœ£ zAý ê-‚ù 8` łŚ ȷõ ‚ú ¡ {üú î˚ćř. Zć, MX, NS #˚ łŚȷĆê CNAMEœ£ zAý ê-‚ú OqtŹ Ký ř. Łȷè s˚ăŁb ćř. CNAME˚ ffiGý PÌù BIND £Ťõ îî& [öăŞ Mœ8 ü§ qšÍt £, Ýì& č ¡ {ř8 CNAMEœ£ zAý łŚȷõ IŽ řô łŚȷ˚ ‚ı£ nŞ MŹ ,¸ ^ř. ¿ ťý ê-‚ -ę9 |Ćtê !ŠŹY, Nj$SSĘŹ Q8Ćt CNAMEú ;Å PÌăŞ MŹ EÍê –ř. (œL: “CNAME˚ PÌĆ [ľ”)

ftp IN CNAME www ; (X) CNAMEňÎá ŕÁąťęźřĳďÆęÛå ąÉóňÛå łÁ
                    IN MX mail ; ňÍïďť.

power IN MX 10 mail ; (X) MXňź CNAMEňÆęĳ łÍåŋÍòďÔá
mail IN CNAME ns ; ęźřĳďÆąť ňÑå łÁ ňÍïďť.

MX(Mail eXchanger) łŚȷ MX łŚȷŹ ľ¿ ÒSS!˚ -‹ ĘÍ6 E£õ SAćř. řüY ›¸ z Aüq –ú EÍ, account@nobreak.com œ£ Ã4q ŞŹ ‘ŞŹ ìC ’mail.nobreak.com.’ œ£ ;ćýř. ˇc ’mail.nobreak.com.’Ć Ŋ@č ¡ {ř8, řü Íx£æ‚ ’power.nobreak.com’œ£ ‘Şõ Ţćă3 ý ř. MX Priority Number ő ›¸ PÌă6, Priority Number˚ ÄıŹ :ú¡À Íx£æ` mř. "MX(Mail eXchange) NLýŔ"Ćt ıČ& řÚř.

nobreak.com. IN MX 10 mail.nobreak.com.
                    IN MX 20 power.nobreak.com.
mail.nobreak.com. IN A 210.105.79.2
power.nobreak.com. IN A 210.105.79.103

řüY ›¸ MX łŚȷĆ CNAMEœ£ zAý ê-‚ú Oœ8 Kýř. ¸č EÍ == MTA(Mail Transfer Agent: sendmail)Ź -‹ ĘÍ6 E£õ üŞ GăŁ, -‹ú sLŃú ¡ {ř. ¸Ź ćê‚¸ PÌăŹ MTA ˚ [êő č;Ć ˚U:¸t£, Eź ˘ù ê-‚ -ę9` Ię8 [C˚ Ù‚ú Ţşă§ê qůř. Łȷè s˚ăı.

nobreak.com. IN MX 10 mail.nobreak.com. ; (X) ŋÉåğÑðďÔá łťňÕò
mail.nobreak.com. IN CNAME power.nobreak.com.
power.nobreak.com. IN A 210.105.79.103

PTR(Pointer) łŚȷ PTR łŚȷŹ IP sŹĆ Âľ ê-‚<ú »§ăŁ s6, Reverse Zone 7‹Ćt PÌýř. řüù IP 210.105.79.2Ć Âć zA Ž¸ř.

2.79.105.210.in-addr.arpa. IN PTR ns.nobreak.com.

Forward ZoneĆtŹ ř¡˚ ê-‚¸ A(Óù CNAME) łŚȷõ `ľ ›ù IPõ ‚ú ¡ –Şˇ, PTR łŚ ȷŹ |Ä¸ ťÌüŞ M§ :[Ć, ľ¿ IPĆ Âć Âv ê-‚< ă#ˇú zAăŁb ćř.

2. Name Server ÏŰ 12

§Í łŚȷffi Zone Ú¸âő¸SSĆ ŻÅć łŚȷffiù æĆ #Őć ,ˇœ£ê ?ÛăŞˇ, Ì ˘ù łŚ ȷffi¸ U&ćř. řüĆ Łȷè ŻÅăŞŹ Mœ#, [[ PÌüŹ łŚȷõ Ź„ćř. Ì ıČć AÃ` Ż Åăř8 RFC1035, RFC1183, RFC2163ú œLăı.

power IN A 210.105.79.103
                IN HINFO "Sun Sparc Ultra 5" "Solaris 2.6"
                IN TXT "Nobreak’s Primary Server"
                IN TXT "WWW, FTP is now available"
                IN RP hostmaster.nobreak.com. hostinfo.nobreak.com.
hostinfo IN TXT "Seung-young Kim, +82-42-864-4440/1"

HINFO(Host INFOrmation) łŚȷŹ ~ „˚ [ıŐ(CPU AÃ, OS AÃ)ú ‚œ6 èSSð AÃõ #Í6 ř. [ıŐĆ WŰ¸ jěüq –ú EÍĆŹ Łȷè À0ľvõ PÌăŁb ćř.

TXT(TeXT) łŚȷŹ íSS! AÃõ ‚œ6 |”üq PÌþ ¡ –ř. RP(Responsible Person)Ź ž¿ı˚ AÃõ vèăŹÚ, Email sŹ(@õ ê!£ XÞć)ő, ž¿ı AÃ(TXT łŚȷõ ‚Ź ê-‚ú j‚6ě) õ ‚Źř. HINFOõ jěć == łŚȷŹ ÃKú ¸î£ PÌX ˙Ib ćřŹ ˚>ê –ř.

Zone Ú¸âő¸SS Sample [Ť´ 3]˚ P!Œ¿ uĄĆ Âć Forward Zone 7‹ zone-nobreak.comù ř üY ›¸ ȷĄþ ¡ –ř.

6 ’NOBREAK.COM’ ďĳğźňÝáňź ďţşÉá Forward Zone šťňÝå /var/named/zone-nobreak.com

@ IN SOA ns.nobreak.com. hostmaster.nobreak.com. (
                                1998122801 ;Serial
                                21600 ;Refresh ( 6 hours)
                                1800 ;Retry (30 minutes)
                                1209600 ;Expire (14 days)
                                86400) ;Minimum ( 1 day)
                IN NS ns.nobreak.com.
                IN NS ns2.nobreak.com.
                IN MX 10 mail ; ğźňÝå ęťňÁśÝò şĳłÆśÆ

mail IN A 210.105.79.2

; Hosts Here - This is comments
router IN A 210.105.79.1
ns IN A 210.105.79.2
ns2 IN A 210.105.79.3
power IN A 210.105.79.103
                IN HINFO "Sun Sparc Ultra 5" "Solaris 2.6"
                IN TXT "Nobreak Technologies, Inc."
www IN CNAME power

‚čSS ê-‚ú æć Reverse Zone 7‹ zone-79.105.210.in-addr.arpaù řüY ›¸ ȷĄýř.

6 Reverse Zone šťňÝå /var/named/zone-79.105.210.in-addr.arpa

@ IN SOA ns.nobreak.com. hostmaster.nobreak.com. (
                                1998122801 ;Serial
                                21600 ;Refresh ( 6 hours)
                                1800 ;Retry (30 minutes)
                                1209600 ;Expire (14 days)

2. Name Server ÏŰ 13

                                86400) ;Minimum ( 1 day)
                IN NS ns.nobreak.com.
                IN NS ns2.nobreak.com.
; IP-Domain mapping here
1 IN PTR router.nobreak.com.
2 IN PTR ns.nobreak.com.
3 IN PTR ns2.nobreak.com.
103 IN PTR power.nobreak.com.

loopback sŹõ æć Reverse Zone 7‹ Zć řüY ›¸ ȷĄýř. IP 127.0.0.1ú ’localhost.’£ »§ăŹ ,¸ ;Ù¸t£, Æ 7‹ù qŮ P!Œ¿Ćt# üæă3 ȷĄþ ,¸ř.

6 loopbackňÛå ňÄşÉá Reverse Zone šťňÝå /var/named/zone-0.0.127.in-addr.arpa

@ IN SOA ns.nobreak.com. hostmaster.nobreak.com. (
                                1998122801 ;Serial
                                21600 ;Refresh ( 6 hours)
                                1800 ;Retry (30 minutes)
                                1209600 ;Expire (14 days)
                                86400) ;Minimum ( 1 day)
                IN NS ns.nobreak.com.
                IN NS ns2.nobreak.com.
; IP-Domain mapping here
1 IN PTR localhost.

Zone 7‹Ćt˚ ê-‚ v§Ź Łȷè FQDN v§łú 0Ęb ćř. BINDŹ ê!£ ȷ#Ş MŹ [ ıŐù ÒSS!<œ£ ˛ýăt£, ’ns.nobreak.com’ú ’ns.nobreak.com.nobreak.com.’œ£ ľućř. 0Ęt ’ns.nobreak.com.’Y ›¸ ê!õ ä‚ FQDNœ£ v§ă$#, ’ns’ő ›¸ ÒSS!<ˇ PÌăŁb ćř. ê! õ „#Ź ì¡Ź »Í þě& Ňfăt£, s˚ăı.

ÒSS6 z–õ æć Zone Ú¸âő¸SS Sample ÒSS6z–˚ EÍ řüY ›¸ ř¡˚ ê-‚ú ă#˚ Zone Ú¸âő¸SS£ [ýč ¡` –ř. ˇc, ÒSS6 ê-‚ż£ żê˚ Zoneú îŞćř8, ÒSS6 tč˚ IP žÜő ›¸ [ťý ?fi Zone¸ ¡Aüqb ăŹ \á¸ ąŞ M§õ §êă$#, Ł#<ú ‘Ž§ő A öč¡ –Ź ”§õ ŢŒbč ,¸ř. Ł§t Ź„ăŹ 4ù PÌı` ˘ù ÒSS6 z–‹¡À îÌă3 SSÌ þ ¡ –œ6, ê-‚ 8`/¡A/QCĆ ȷŹ è^Y dşú <cč ¡ –ú ,¸ř.

* named.boot (BIND-4)
primary netbsd.org zone-default
primary openbsd.org zone-default
...
primary freebsd.org zone-freebsd.org ; ĺÏåďĳňÇ ŕÁąť ďĳğźňÝáňÈ šÝåňÀşÉá ąÏòňÁ
...

* named.conf (BIND-8)
zone "netbsd.org" IN { type master; file "zone-default"; };
zone "openbsd.org" IN { type master; file "zone-default"; };
...
zone "freebsd.org" IN { type master; file "zone-freebsd.org"; };
...

* zone-default
@ IN SOA ns.nobreak.com. hostmaster.nobreak.com. (
                                1999030601 ;serial

2. Name Server ÏŰ 14

                                21600 ;Refresh ( 6 hours)
                                1800 ;Retry (30 minutes)
                                1209600 ;Expire (14 days)
                                86400) ;Minimum ( 1 day)
                IN NS ns.nobreak.com.
                IN NS ns2.nobreak.com.
                IN A 210.105.79.39
                IN MX 10 @
                IN MX 20 mqueue.nobreak.com.

www IN CNAME @
telnet IN CNAME @
ftp IN CNAME @
mail IN CNAME @
pop IN CNAME @
news IN CNAME news.nobreak.com.

* zone-freebsd.org
$INCLUDE zone-default

ftp.kr IN A 147.46.102.39
www.kr IN CNAME @

2.6 Name Server uô

P„tčõ uôă§ æć zA¸ ˝Xýü}ř. [ť 7‹ffi¸ uüü}üú Ý‚ć ó, P„tčõ uôă ı. ‹ť˚ YAù řüY ›ř.

6 NS.NOBREAK.COM (BIND-8)

# ls /etc/named.conf # BIND-8 ĺÁśÆ šťňÝå
/etc/named.conf
# ls /var/named/ # Zone ďźňÈśÿĺźňÈłÆ šťňÝå şÒÞňÝá
named.root
zone-0.0.127.in-addr.arpa
zone-79.105.210.in-addr.arpa
zone-nobreak.com
# /usr/sbin/named # čźňÝí ďźğÑá ąÁďÑò (Solaris: /usr/sbin/in.named)
# ps ax | grep named # šÆęĳłźłÆ ďÑòŋÉÞ şÒÞňÝá (Solaris: ps -e | grep in.named)
  254 ? S 0:00 named

6 NS2.NOBREAK.COM (BIND-4)

# ls /etc/named.boot # BIND-4 ĺÁśÆ šťňÝå
/etc/named.boot
# ls /var/named/ # Zone ďźňÈśÿĺźňÈłÆ šťňÝå şÒÞňÝá
named.root
zone-0.0.127.in-addr.arpa
# ndc start # ndc(Name Daemon Control)ąť łÍåŕÈď£ňÿ ňÝñňÛå ąÏòňÁ
Name Server Started
# ndc status
  254 ? S 0:00 named
# ls /var/named/ # PrimaryňÇ Zone ŋÍáłÑòňžĺÁ şÒÞňÝá
named.root
sec-79.105.210.in-addr.arpa
sec-nobreak.com

3. ÁĘ¸s!(Resolver) zA 15

zone-0.0.127.in-addr.arpa

2.7 ôȷ Ý‚

Ł§Ćx [Ť´ 3]˚ `\ P!Œ¿ uĄêĆ 0ô zAú řØ}Şˇ, §Æ:œ£ ŻÅć ÙÛù ?~ :Ìü q –œt£ ìC P!Œ¿Ć :Ìč :Ćê ›ù Ůfflœ£ zAă8 ýř. řüY ›¸ Í P„tčõ `ľ Ů ˚õ ÏKÈœ£˚, Namespace `Ş\Ć ffi Ŋ@üq –üú Ý‚ăı.

$ nslookup power.nobreak.com ns.nobreak.com # Primary ďÑòŋÉÞ şÒÞňÝá
Server: ns.nobreak.com
Address: 0.0.0.0

Name: power.nobreak.com
Address: 210.105.79.103

$ nslookup power.nobreak.com ns2.nobreak.com # Secondary ďÑòŋÉÞ şÒÞňÝá
Server: ns2.nobreak.com
Address: 210.105.79.3

Name: power.nobreak.com
Address: 210.105.79.103

$ nslookup power.nobreak.com ns.kornet.ne.kr # Namespace ęÝòřÆ şÒÞňÝá
Server: ns.kornet.nm.kr
Address: 168.126.63.1

Name: power.nobreak.com
Address: 210.105.79.103

æ˚ 3`Ş Ů˚` ĄW:œ£ ¡śü}ř8, ‹ş P„tč` A\:œ£ ÏÌýřL f´ľê ^ř. Ýì& ă§ æľx, £Ť7‹ Ûuú `ľ Zone Ú¸âő¸SS uĄ\˚ ąêő BIND˚ ôȷ \Œõ U_ÃIb ć ř. 3 ÁĘ¸s!(Resolver) zA

3.1 Unix èSSðĆt˚ ÁĘ¸s! zA

Unix èSSð\Ćt DNSõ PÌă§ æľtŹ /etc/resolv.conf 7‹Y, /etc/nsswitch.conf 7‹ú Ĳ ÃIb ćř. /etc/resolv.confĆŹ ê-‚ Resolvingè ňýõ ÏŮ P„tčõ 3„ńŞ #Őč ¡ –ř. ‹ Ł:œ£ £z Primary, Secondary, ISP P„tč 3„õ řüY ›¸ <èćř.

search nobreak.com # ďĳğźňÝá łÿšÝÞłÆ(Suffix)
nameserver 210.105.79.2 # ns.nobreak.com
nameserver 210.105.79.3 # ns2.nobreak.com
nameserver 168.126.63.1 # ns.kornet.ne.kr (łťňÕòşťčÛá ISPňÇ NS)

’search nobreak.com’ù ÒSS!<ˇ s}ú EÍ tŹSS£ PÌč ê-‚ú yćř. řô ê-‚˚ ÒSS!Ć ıs ?Žă$#, Łă ê-‚ú [ýćř8, ľ¿ ê-‚ú řüY ›¸ Łę nú ¡ê –ř.

search nobreak.com kr.freebsd.org

¸ć EÍĎ ÒSS!< wwwŹ $9 www.nobreak.comœ£ Ý$üq *_üL, *_üŞ Mú EÍ www.kr.freebsd.org£ Ý$üq řè *_ýř. ffiGý ÒSS!<ú s}ú:ê, `ăć Sęú ?~ *_ă t£, ˘ù ê-‚ú search ýSS!Ć jěăŹ ,ù ĘŁŤăŞ Mř.

ıs PÌăŞŹ MŞˇ ê-‚ ż£ P„tčõ řò3 zAč ¡ê –ř. s£ P„tč˚ jÑ Űşú ŃŞ ML, ľ¿ ê-‚˚ ¡APĺú Ň´ :Ìă§ æľ 5‚ř.

search nobreak.com

domain nobreak.com
nameserver 210.105.79.2
...

domain kornet.ne.kr
nameserver 168.126.63.1
...

ÒSS! P„ú DNS£ Ý$ăŁ *_ă§ æľtŹ /etc/nsswitch.conf 7‹˚ Ę‚ ’hosts:’Ć ’dns’` 8` üq –qb ćř. ŰŠ ÂÙÛ˚ OSŹ §Æ:œ£ zAüq ŢjüŞˇ, Ýì& ă§ æľ Ý‚ăı.

hosts: files dns

’files’Ź ÒSS!<ú /etc/hosts 7‹Ćt *_ěú yćř. èSSðù sqŢ £t(files, dns)£ *_ú èêć ř. 3.2 Microsoft Windows èSSðĆt˚ ÁĘ¸s! zA

WindowsĆt Unix èSSð˚ /etc/resolv.conf 7‹Ć ľ¿ăŹ zAù ’P!Œ¿’Ćt č ¡ –ř. ’Cq:’ ˚ ’P!Œ¿’ -Ś| TCP/IP Š£ùŤ˚ #ÀAÃõ Ő8, [Ť´ 4]ő ›ù DNS zAÜú Ç ¡ –ř.

[Image]
[ąÆęÝí 4] Windows NTňźłÿňÇ Resolver łÍåŋÍòňż

DNSĆ #Àý PC˚ ÒSS!<ú ’ÒSS! ¸ö’Ć OŹř. Unix èSSð˚ resolv.conf 7‹Y üpăŁ, ’ê- ‚’ù ’domain’Ć, ’DNS tüSS ü§ £t’Ź ’nameserver’Ć, ’ê-‚ tŹSS ü§ £t’Ź ’search’ ýSS!Ć ľ¿ćř.

4 ê-‚ æ„ (Domain Parenting & Delegation)

Łă GŐPõ ‚Ź Â§z˚ EÍ, GŐPõ ’www.core.nobreak.com’Y ›¸ tõ ê-‚œ£ ÛêăŁ ÏŰ č ŻÅ` –ř. Zć ľ¿ GŐP˚ P!Œ¿` ŞÂč EÍ, îñ:‚ [ýõ æľ ľ¿ ê-‚ú ľ¿ GŐ P£ æ„č ¡ê –ř.

[Image]
[ąÆęÝí 5] Domain Delegationňź ňÇşÉá Namespace ążŕÛòďĳ

[Ť´ 5]õ Ãı.’FreeBSD.ORG’ ê-‚ù ´ v`ż£ tõ ê-‚ú æ„ăŁ ÏŰăL – L, ’KR.FreeBSD.ORG’ ê-‚ù ´ Š£D! 3ú CORE ê-‚IŠ æXèÉœ£ ˚, ’dockr.core.kr.FreeBSD.org’ő ›ù GWuSõ îŞćř. ¸ ?fi `Şõ ă#˚ P„tčĆt [ý č ¡ ê –Şˇ P!Œ¿˚ Ś?` Ýq+Ć 0Ę śľŞŹ ê-‚ æ„ [ýŹ ;– P!Œ¿õ Ùȷě3 ćř.

4. ê-‚ æ„ (Domain Parenting & Delegation) 17

4.1 Ù? ZoneĆt˚ tõ ê-‚ fĄ

tõ ê-‚¸ Łȷè æ„üqb ăŹ ,ù Ięř. řüY ›¸ Ù? Zone Ú¸âő¸SSĆ ěÍ A˚þ ¡ê –ř. Ł§tŹ çP4 “[ý ŤÝú ’NMS.NOBREAK.COM’œ£ ÛêăL, Ť IŠ DNS ê-‚ú fĄć EÍ¸ř.

* zone-nobreak.com (NS.NOBREAK.COM)
nms IN MX 10 mail.nms
                        IN MX 20 mail2.nms
dns.nms IN A 150.183.110.53
                        IN MX 10 mail.nms
                        IN MX 20 mail2.nms
mail.nms IN A 150.183.110.10
mail2.nms IN A 150.183.110.11

’NOBREAK.COM’˚ SOA łŚȷ` ŤÂ£ :Ìü§ :[Ć, fĄý tõ ê-‚ ’nms.nobreak.com’Ć Âć SOA łŚȷŹ ŻÅ` {ř.

4.2 tõ ê-‚ æ„

’NMS.NOBREAK.COM’˚ Ś?` vK [ýõ ÛSèÅ§ æľ Í P„ tč£ ľ¿ ê-‚ú æ„ăLı č :ĆŹ NS łŚȷõ PÌľ ľ¿ ê-‚ú łNćñ ľsqb ćř. řüù ’NOBREAK.COM’ ê-‚Ć t ’NMS’õ ’ns.nms.nobreak.com’œ£ æ„ć Ž¸ř.

* zone-nobreak.com (NS.NOBREAK.COM)
nms IN NS ns.nms ; Delegation
                        IN NS ns2.nms
ns.nms IN A 150.183.110.2 ; Glue Record
ns2.nms IN A 150.183.110.3

IP sŹŹ A łŚȷĆtˇ zA č ¡ –œt£, Łȷè ŸØ łŚȷõ PÌăŁ NSĆ Ŋ@ăŁb ćř. (œ L: “ŸØ łŚȷ”)

P„tč ns.nms.nobreak.com ù Ù!7‹Ć řüY ›¸ æ„Ńù ê-‚Ć Âć primary zA¸ ŻÅăř.

* named.boot (NS.NMS.NOBREAK.COM)
primary nms.nobreak.com zone-nms.nobreak.com

ŤýL, Zone Ú¸âő¸SS ’zone-nms.nobreak.com’ú řüY ›¸ ȷĄćř.

* zone-nms.nobreak.com (NS.NMS.NOBREAK.COM)
@ IN SOA ns.nms.nobreak.com. hostmaster.nms.nobreak.com. (
                        1999012901 ;Serial
                        21600 ;Refresh ( 6 hours)
                        1800 ;Retry (30 minutes)
                        1209600 ;Expire (14 days)
                        86400) ;Minimum ( 1 day)
                IN NS ns.nms.nobreak.com.
                IN NS ns2.nms.nobreak.com.
                IN MX 10 mail
                IN MX 20 mail2

ns IN A 150.183.110.2

4. ê-‚ æ„ (Domain Parenting & Delegation) 18

ns2 IN A 150.183.110.3
mail IN A 150.183.110.10
mail2 IN A 150.183.110.11

dns IN A 150.183.110.53
                IN MX 10 mail
                IN MX 20 mail2

P„tč ’ns2.nms.nobreak.com’õ Secondary£ zAă§ æľ Ù!7‹Ć řüú 8`ćř.

* named.boot (NS2.NMS.NOBREAK.COM)
secondary nms.nobreak.com 150.183.110.2 sec-nms.nobreak.com

¸C ns, ns.nms, ns2.nms˚ BINDõ ?~ śzćó, ¡Ù P„tčõ `ľ ôȷú Ý‚ćř.

$ nslookup -type=NS nms.nobreak.com ns.kornet.ne.kr
nms.nobreak.com nameserver = ns.nms.nobreak.com
nms.nobreak.com nameserver = ns2.nms.nobreak.com

$ nslookup dns.nms.nobreak.com ns.kornet.ne.kr
Name: dns.nms.nobreak.com
Address: 150.183.110.53

4.3 ćò §Ł in-addr.arpa æ„

’NOBREAK.COM’¸ B ÁŠSS 150.183ú řüY ›¸ č¿ŃUL, NMS.NOBREAK.COMù Ť| tõV 150.183.110ú PÌćřL `Aăı.

$ nslookup -type=NS 183.150.in-addr.arpa
183.150.in-addr.arpa nameserver = ns.nobreak.com
183.150.in-addr.arpa nameserver = ns2.nobreak.com

ćò şæ˚ Inverse ê-‚ æ„ù tõ ê-‚ æ„Y ›ù Ůfflœ£ ¡Úă3 ¸ØqŢř. řüù ’183.150.inaddr.arpa’Ćt ’110.183.150.in-addr.arpa’ú æ„ă§ æć Zone zA¸ř.

* zone-183.150.in-addr.arpa (NS.NOBREAK.COM)
110 IN NS ns.nms.nobreak.com.
                IN NS ns2.nms.nobreak.com.

ŤýL, ’ns.nms.nobreak.com’Y ’ns2.nms.nobreak.com’Ć primary, secondary zAú OL Inverse Zone 7‹ ú fĄěœ£˚, ‚čSS ê-‚ æ„¸ ˝Xý ýř.

* named.boot (NS.NMS.NOBREAK.COM)
primary 110.183.150.in-addr.arpa zone-110.183.150.in-addr.arpa

* named.boot (NS2.NMS.NOBREAK.COM)
secondary 110.183.150.in-addr.arpa 150.183.110.2 sec-110.183.150.in-addr.arpa

* zone-110.183.150.in-addr.arpa (NS.NMS.NOBREAK.COM)
@ IN SOA ns.nms.nobreak.com. hostmaster.nms.nobreak.com. (
                        1999012901 ;Serial
                        21600 ;Refresh ( 6 hours)

4. ê-‚ æ„ (Domain Parenting & Delegation) 19

                        1800 ;Retry (30 minutes)
                        1209600 ;Expire (14 days)
                        86400) ;Minimum ( 1 day)
                IN NS ns.nms.nobreak.com.
                IN NS ns2.nms.nobreak.com.

2 IN PTR ns.nms.nobreak.com.
3 IN PTR ns2.nms.nobreak.com.
10 IN PTR mail.nms.nobreak.com.
11 IN PTR mail2.nms.nobreak.com.
53 IN PTR dns.nms.nobreak.com.

4.4 Classless in-addr.arpa æ„ (œL: RFC2317)

ê-‚ æ„ù ê!£ ÛýüŹ ČŤ$! Óù ćò(octet) §Łœ£ zGü}§ :[Ć, ćò §Ł˚ ‚č SS ê-‚ æ„Ď żřô [C` {ř. ăŞˇ ČŤ$!õ #Ăq 210.105.79.1-128 ńŞŹ ’nobreak.com’¸ 129-256ńŞŹ ’nms.nobreak.com’¸ PÌăŹ EÍĆŹ ‚čSS ê-‚ æ„¸ ¡ÚX Mř.

›ù §[¸ ‘˚\ #ĂŹ ,¸Ę8, ‚čSS ê-‚Ć ćľ æ„X ML, |VĆt `ę[ýăŹ ,¸ `ăă #, IP L¨£ ‚ľ ISPffi¸ ÁŠSSõ čŠ(half) ZŹ Ì ffi3 #Ăq ŢŻăL –œt£, ¸ăć §[ffi P¸ ĆtŹ ćÅ §[˚ Ÿľ` {êÀ æ„¸ Ţšüqb ă9ř.

„ěń Şłœ£Ź 79.105.210.in-addr.arpa˚ zAĆ –qt 129-256(BĆ č¿ý)ńŞ˚ IP øąú NS łŚ ȷõ PÌľ ?~ NS ns.nms.nobreak.com£ łNćñ ľuř. ’79.105.210.in-addr.arpa’Ć Âć Zone Ú¸â ő¸SS’ ȷĄ Žõ Ãı.

* zone-79.105.210.in-addr.arpa (NS.NOBREAK.COM)
2 IN PTR ns.nobreak.com.
3 IN PTR ns2.nobreak.com.
...
129 IN NS ns.nms.nobreak.com. # 129-254ćťŋÈ ňÄňÝí
                IN NS ns2.nms.nobreak.com.
...
254 IN NS ns.nms.nobreak.com.
                IN NS ns2.nms.nobreak.com.

NS łŚȷõ PÌľ Wqß6 ř§ :[Ć, NS.NMS.NOBREAK.COM˚ Ù! 7‹ĆŹ IP 129-254Ć Âľ řüY ›¸ ?~ primary zA¸ ffiq` –qb ćř. SŽ ě$£Ï 8¸ –ř.

* named.boot (NS.NMS.NOBREAK.COM)
primary 129.79.105.210.in-addr.arpa zone-129.79.105.210.in-addr.arpa
...
primary 254.79.105.210.in-addr.arpa zone-254.79.105.210.in-addr.arpa

Zć, ´ Zone 7‹ 129.79.105.210.in-addr.arpa - 254.79.105.210.in-addr.arpaŹ ?~ řüY ›ù Íéœ£ ȷĄüqb ćř.

* zone-129.79.105.210.in-addr.arpa (NS.NMS.NOBREAK.COM)
@ IN SOA ns.nms.nobreak.com. hostmaster.nms.nobreak.com. (
                        1999012901 ;Serial
                        21600 ;Refresh ( 6 hours)
                        1800 ;Retry (30 minutes)
                        1209600 ;Expire (14 days)
                        86400) ;Minimum ( 1 day)

4. ê-‚ æ„ (Domain Parenting & Delegation) 20

                IN NS ns.nms.nobreak.com.
                IN NS ns2.nms.nobreak.com.
                IN PTR dns.nms.nobreak.com.

* zone-130.79.105.210.in-addr.arpa (NS.NMS.NOBREAK.COM)
@ IN SOA ns.nms.nobreak.com. hostmaster.nms.nobreak.com. (
                        1999012901 ;Serial
                        21600 ;Refresh ( 6 hours)
                        1800 ;Retry (30 minutes)
                        1209600 ;Expire (14 days)
                        86400) ;Minimum ( 1 day)
                IN NS ns.nms.nobreak.com.
                IN NS ns2.nms.nobreak.com.
                IN PTR dhcp.nms.nobreak.com.

IPv4Ź 4„˚ ćòœ£ uÛüL, ¸,ù ˝Ş˚ 4ěń ćòĆ Âć Zone ¸t£, 8`:‚ A˚` –ú ¡ { ř. ¸ Şłù æ„ý IP „¡ˇÂ˚ Zone Ú¸âő¸SS` Åuü§ :[Ć, ě$£Œ ìC£Ź $˚ PÌăŞ M ŹÚ, ê-‚ W¸ć6˚ ćGő Ůfflú ;ţăLı Ź„ăŢř.

Ł§ SŽ Čťý Şł¸ –ř.

* zone-79.105.210.in-addr.arpa (NS.NOBREAK.COM)
2 IN PTR ns.nobreak.com.
3 IN PTR ns2.nobreak.com.
...
129 IN CNAME 129.nms.79.105.210.in-addr.arpa.
...
254 IN CNAME 254.nms.79.105.210.in-addr.arpa.
nms IN NS ns.nms.nobreak.com.
                IN NS ns2.nms.nobreak.com.

Namespace \Ćt Inverse ê-‚ú æć ’in-addr.arpa’ `Şő, ‹Ł:‚ [ı ê-‚ `Ş˚ §Á: ò¸` ; Å {üú \§ăı. ‘˚\ arpa ê-‚ú IP »§Ìœ£ PÌăŹ , <¸ę, ’nms.79.105.210.in-addr.arpa’ő ›ù ê-‚ú ˇffiL Cqć6ăŹ ,¸ `ăăL, Ł§tŹ ¸>ú ¸Ìľ Classless in-addr.arpaõ ľ@ă L –ř.

Ň ’129.79.105.210.in-addr.arpa’Ź ’129.nms.79.105.210.in-addr.arpa’õ CNAME ăŹÚ, ’nms.79.104.210.inaddr.arpa’˚ primaryŹ ’ns.nms.nobreak.com’ ¸t£, @v æ„ù ĄW:œ£ Ą^ýř.

* named.boot (NS.NMS.NOBREAK.COM)
primary nms.79.105.210.in-addr.arpa zone-nms.79.105.210.in-addr.arpa

* zone-nms.79.105.210.in-addr.arpa (NS.NMS.NOBREAK.COM)
@ IN SOA ns.nms.nobreak.com. hostmaster.nms.nobreak.com. (
                                1999012901 ;Serial
                                21600 ;Refresh ( 6 hours)
                                1800 ;Retry (30 minutes)
                                1209600 ;Expire (14 days)
                                86400) ;Minimum ( 1 day)
                IN NS ns.nms.nobreak.com.
                IN NS ns2.nms.nobreak.com.

129 IN PTR dns.nms.nobreak.com.

130 IN PTR mail.nms.nobreak.com.
...
254 IN PTR layla.nms.nobreak.com.

129-254ńŞ˚ PTRú Ł§Ć ?~ #Őćř. 79.105.210.in-addr.arpa ZoneĆt ´ IPõ ?~ CNAMEœ£ !Isqb ăŹ Ý‘ěú „8 Ç&˚ DNS NLýŔ\Ćx /x˚ ŞK¸ Iĺ` ćř.

t£ řô §[œ£ č¿ý Ä„qŢ ă#˚ ClassĆ Âć Reverse ê-‚ æ„ù ISP şGĆt ¸ØqKb ă Şˇ, ìC ISPffiù Class şæ£ˇ æ„˛ýõ ăŹEÍ` ÂÙÛ¸Łt, ľ¿ Class ;–õ ćÅ §[œ£ æ„ăŹ EÍ` ÂÙÛ¸ř. 0Ęt ¸ăć EÍĆŹ æ„Ńù §[Ćt Í §[œ£ č¿ý IP øĞú Ź„ ć ŞłY ›¸ łNćñ ľsq Í §[˚ Ÿľ` {êÀ ăı. P„tčõ üÅăŁ Public IPõ ‚Ź ÒSS !(PCõ jěăŁ)` Reverse »§¸ Küq –ú EÍĆŹ == tüSS˚ PÌ¸ $Ùþ ¡ê –œ6, ľ¿ ÒSS!£˚ Reverse Resolving )ł¸` Š`ăŹ# ¿L ȷù &: [C` b§ýř.

Classless in-addr.arpa æ„YŹ SŽ řò3, ř¡˚ C ÁŠSS ’210.105.79 - 210.105.81’õ č¿ŃUL, ¸| 81 P!Œ¿õ æ„Śıč EÍõ f´ľÃı. ć`Ş Şłù, ľ¿ ISPĆ 81.105.210.in-addr.arpaĆ Âć P „tč žE ê»ˇú ăŹ ,¸9Şˇ, Ã`ù ¸ľ3 ăŞ ML, Ł§t z<ăŹ ,Y ›¸ Namespace\˚ ¨¿` ľ¿ P!Œ¿˚ P„ tčĆ˚ľ j‚6 üêÀăŁ, P!Œ¿˚ žôĆ ˇò3 Â˛ùÀ ćř.

5 DNSő Sendmail

5.1 MX(Mail eXchange) NLýŔ

MX łŚȷŹ ľ¿ ÒSS!£ ¡êüŹ ‘Şõ řô ÒSS!£ ĘÍ6 ăêÀ ćř. Ù< ÒSS!Ćt řüY › ¸ zAý ê-‚, NOBREAK.COMœ£ ‘Şõ ćêč EÍĆ Sendmail˚ ôȷú NIÃı.

nobreak.com. IN MX 10 layla.nobreak.com.
                        IN MX 20 marie.nobreak.com.
                        IN MX 20 suzi.nobreak.com.

1. £zÒSS!` ľ¿ ê-‚Ć Âľ ‚Šú ‚ŹŞ Ý‚ćř.

2. layla£ Ţţú èêćř.

3. marie Óù suzi£ Ţţú èêćř.

4. (3)Ćt èêüŞ Mù ÒSS!£ Ţţú èêćř.

5. ı– ž— ó, ‹A §^ôK s§:œ£ 2-4˚ YAú ŁÄćř.

¯& ‚Ź ffiGý MX˚ ¸ľ | ă#Ź, layla` řÏüq marie£ ‘Ş` Ţţü}ú :, ‘Ş` marie˚ - ‹ĞSSĆ 9$ ýřŹ f´œ£, ř¡˚ MX łŚȷ zAú ÃýŹ EÍ¸ř. ¸ľ3 ü8, PÌı GAú j Å ÒSS!Ć zAăŁ ~qb ă6, PÌıŹ »ě jÅ˚ GAú ?~ Ý‚ăŁb ćřŹ d7î :[‹îÚ, ‹Ł:œ£ 0ù priorityõ ‚Ź ÒSS!Ź ž—tč£ ôȷăêÀ zAă§ :[Ć @v ‘ŞŹ ă#˚ ÒSS !(layla)£ Ž@ ýř. æ˚ EÍ marieő suzi˚ Sendmail¸ řü S&ú ˇTăêÀ zAüq –œ8 -‹ ž—tč£ ôȷćř.

1. ľ¿ ê-‚(nobreak.com)Ć Âć ‚Šú ‚Ş MIb ćř.

2. tčŹ ľ¿ ÒSS!£˚ -‹ `ł¸(Relay)õ ťÌăŁb ćř.

‚Šú ‚Ş MIb ćřŹ ,ù Sendmail˚ w ÁŠSS(sendmail.cw Óù sendmail.cf˚ Cw)Ć nobreak.com ê-‚¸ {qb ěú ˚yăL, -‹ `ł¸Ĺ ¡êüŹ ‘Ş˚ /[ ŢţŞ` ıê¸ Iľ EÍ, Ň ‚Šú ‚Ş Mú EÍ ‘Şõ ľ¿ ÒSS!£ jŒ.ěú yćř. ŰŠ˚ == OS Ţj:ffiù §Æ:œ£ Sendmail¸ `ł¸õ $ÙăêÀ zAüq –ŹÚ, ¸ăč EÍ ľ¿ ÒSS!Ź ž—tč£ ôȷăŞ GěĆ î˚ăı. Ã ` §[˚ SMTP tčŹ Í‚Ć ˚ć +Ìú ˚§æľ 4Ù IP(Óù ê-‚)Ć Âľtˇ `ł¸õ ťÌăê À zAăŞˇ, -‹ ž— tč˚ EÍŹ Æ Ň˛õ ›$# ľ¿ ÒSS!õ @:Ş£ ăŹ ‘ŞĆ ÂľtŹ` ł¸õ ťÌăêÀ(¸ ˙˚ ˚yăŹ Ęõ ffi ?ò9ř8, ?fi IPĆ Âľ `ł¸õ ťÌùÀ zAăĘ) SA ăŁb ćř. (œL: “Allowing controlled SMTP relaying in Sendmail 8.9”)

layla˚ ¡ê Ýăœ£ ‚ľ marie£ ;ţüŹ ‘ŞŹ -‹žĆ 9$üq –œ8t, ‹A §^(Sendmail.cfĆ t ŞAý Timeout.queuereturn=5d ˇÂ)ôK s§:(Sendmail uôè ŞAý, ‹Ł:œ£ 30Û -q30m)œ£ Ţţ¸ èêýř. 0Ęt Łȷè laylaˇ¸ NOBREAK.COMĆ Âć ‚Šú `Kb ćř.

* laylaňÇ /etc/sendmail.cw (Solaris: /etc/mail/sendmail.cw)
nobreak.com

marieő suzi` Íx£æ` ›řŹ >Ćt řüY ›ù XćØŠ è#ýąõ f´ľ Ç ¡ –ř. layla` řÏ ü}ú EÍ ‘ŞŹ marie(Óù suzi)£ Ţţþ ,¸L, ľ¿ ê-‚˚ ž—tč‚ marieŹ řè MX ýSS!˚ Íx£æĆ «´ăŁ jæ.ú èêč ,¸ř. @v ‘ŞŹ suzi£ Ţţþ ,¸L suzi Zć ¸ YAú ŁÄć ř. A˙ Ťčń? Ťč¡ê –ř. ăŞˇ Sendmailù ‘Şõ jŒ. ă§;Ć ľ¿ ê-‚˚ MX ýSS!õ 7J ăL, ıê˚ ‚Šý ê-‚(sendmail.cwĆ §Àý)¸ jěüq –ŹŞ Ý‚ćř. ˇc jěüq –ř8, » aüŹ ê-‚| `$ mù(ř¡` »a þ ¡ê –§ :[Ć) Íx£æõ ‚Ź ê-‚ú jěăŁ ›$# : ù(MX ¯¸ À) łŚȷõ MX ýSS!Ćt C¡ćř.

nobreak.com. IN MX 10 layla.nobreak.com.
                        IN MX 20 marie.nobreak.com. (ŋźň£)
                        IN MX 20 suzi.nobreak.com. (ŋźň£)

@v marie˚ Sendmail¸ îŞăŹ MX ýSS!ĆŹ laylaˇ¸ +3üL, §Âć ĘÂ£ ‘ŞŹ layla` A\Ï Űþ: ńŞ ž—ýř.

nobreak.com. IN MX 10 layla.nobreak.com.

Ťă# ˇc Sendmail¸ ıêú MX ýSS!Ćt üŞ Gă8(sendmail.cwĆ ’marie.nobreak.com’¸ #Àü q –Ş Mœ8), suzi£˚ ÝŻÅć jŒ.¸ Ňfč ,¸L, Ýś& suzi Zć ›ù \á¸Ę8, @v X ćØŠĆ ˇŮ¡ –ř. Sendmailù ¸ăć /J˚ \áú ˚§æľ, /Â jŒ. ì¡ Cć(Sendmail.cf˚ MaxHopCount=17, §Æ¯ 25)ú ‚L –œt£, @v marie# suzi| MaxHopCountĆ $9 (ýŹ èSSð ˚ [ýı(postmaster)ő ćêıĆ3 řüY ›ù 4Ì˚ ąê ‘Şõ Ã4qv ,¸ř.

From: Mail Delivery Subsystem
To: postmaster@marie.nobreak.com
Subject: Returned mail: Too many hops 26 (25 max):...

----- The following addresses had permanent fatal errors -----

 ----- Transcript of session follows -----
554 Too many hops 26 (25 max):...
===========================================================
Received: from suzi.nobreak.com by marie.nobreak.com ...
Received: from marie.nobreak.com by suzi.nobreak.com ...
...

Received: from suzi.nobreak.com by marie.nobreak.com ...
Received: from marie.nobreak.com by suzi.nobreak.com ...
...

řüù ş‹ ž— èSSðĆt æő›ù ØŠ` ŇfăŢú EÍ˚ -‹ -èŞ¸ř.

nobreak.com. IN MX 10 layla.nobreak.com.
                        IN MX 20 marie.nobreak.com.

From: Mail Delivery Subsystem
To: postmaster@marie.nobreak.com
Subject: Returned mail: Local configuration error

----- The following addresses had permanent fatal errors -----

 ----- Transcript of session follows -----
553 marie.nobreak.com. config error: mail loops back to me (MX problem?)
554 ... Local configuration error
===========================================================
...

DNSĆ #Àüq j‚6üŹ ÒSS!<ú sendmail.cwĆ #ŐăŞ MUú EÍ Ňfč [CĆ Âľ Ýêč ¡ {ř8, aliasý ?fi ÒSS!<ú sendmail.cw 7‹Ć jěă§ ĘĹř.

5.2 MX łŚȷõ ‚Ş MŹ ÒSS!

ÒSS!` ‘Şõ ¡êćř8 MX łŚȷõ ‚Ź ,¸ ^ř.

mailhub IN A 210.105.79.107

ÒSS! mailhubŹ ¡êüŹ ‘Şõ řô ÒSS!£ ĘÍ6č ŻÅ` {§ :[Ć, [ýıŹ MX łŚȷõ zA ăŞ MUř. ]Á ¸,¸ ąêŹ IęŞˇ ¸ăć EÍ ‚âV\˚ ć MTA` mailhub£ ‘Şõ ćêč: Ý ŻÅć !ŠŹ /ü` Ňfč ¡ –ř.

Sendmail˚ EÍõ U_Ãı. $9 Sendmailù £z P„tčõ `ľ mailhubõ lookup(type=any) ćř. Authoritative Óù Non-authoritative Answer£ A łŚȷˇú îšŃ3 þîÚ, Authoritative Answer˚ E Í MX łŚȷ` {úŞĘê @Yõ êËăŁ 8` Ů˚ {¸ ľ¿ IP£ ?Žú èêćř. ăŞˇ MX łŚȷ ` {Ź Non-authoritative AnswerĆ Âľ Sendmailù <è:œ£ MX łŚȷõ & *_ćř. ]Á mailhubŹ MX łŚȷõ ‚Ş M§ :[Ć ÄŁ¯ù {L ÝŻÅć Ů˚ˇú ¡śăŢú <¸ř. ‘Şõ ŢţćřŹ > ĆŹ ~ EÍ ?~ ;Å [C {Şˇ, óı˚ EÍő ›ù /üõ ˚§ æľt mailhubŹ řüY ›¸ zAü Ź ,¸ ĘŁŤăř.

mailhub IN A 210.105.79.107
                IN MX 10 mailhub.nobreak.com.

mailhub ıê¸ /[ ‘Ş ŢţŞ¸§ :[Ć, ıêú MX£ zAřř. ¸ľ", ‘Şõ ¡êăŹ ?fi ÒSS! Ź üÀ ı§ ıê‹ŞĘê ć„ ¸\˚ MX łŚȷõ ‚Ź ,¸ ^ř.

5.3 MXő CNAME˚ Ŋô (œL RFC974 p5)

MX łŚȷõ CNAMEY Ŋ@ăŹ ,ù »Í K ^ù f´¸ř. Pì [ť RFC [t q%Ćê IŤ MX łŚ ȷő CNAME˚ ŊôĆ Âľ s˚ ¡uú Jq <Ý& Cćú ˝ Ÿ¸ {§ :[Ć ¸ăć PÌ¸ Łȷè K ýřL ˙č ¡Ź {Şˇ, řüY ›¸ ÝŻÅć 8` ňý£ ‚ľ ŇfüŹ !ŠŹú Pî£ ąŤ §^ ffiG ý PÌœ£ ‚éüq ţL, ÂÙÛ˚ [ť[tĆtŹ ›ù Ŋî£ ˛ş& PÌX ˙§õ Ďćř.

layla IN MX 10 marie.nobreak.com.
marie IN CNAME suzi.nobreak.com.
suzi IN CNAME mailhub.nobreak.com.
mailhub IN A 210.105.79.75
                IN MX 10 mailhub.nobreak.com.

* laylaęĳ šÏáŋÈęÛå ĺţďÉåşťąÈ ňÄşÉá lookup ą¡ŋÍò
1. lookup layla.nobreak.com -> return marie.nobreak.com
2. lookup marie.nobreak.com -> return suzi.nobreak.com
3. lookup suzi.nobreak.com -> return mailhub.nobreak.com
4. lookup mailhub.nobreak.com -> return 210.105.79.75

Ůáć vuœ£ ‚ľ ´´˚ ßÌ˝ř SŽB uÇ¸ řôÚ, Âv:œ£ BIND˚ EÍŹ ¸õ ffiGý P Ì(“layla.nobreak.com” IN MX points to a CNAME marie.nobreak.com)¸Ę Syslogõ `ľ Nšsèˇ, = = MTAő SendmailŹ ¸õ ¡Ì(Ď$ăŞŹ MŞˇ)ăL –ř. ăŞˇ, == MTA` ľ¿ èSSðœ£ ‘Ş õ ŢţăŞ GăŹ &: [Cõ KL–§ :[Ć, MXő CNAME˚ Ŋôù Ł;& ^Ş ML, řüY ›¸ LflKb ćř.

layla IN MX 10 mailhub.nobreak.com.
marie IN CNAME mailhub.nobreak.com.
suzi IN CNAME mailhub.nobreak.com.
mailhub IN A 210.105.79.75
                IN MX 10 mailhub.nobreak.com.

Zć, ‘Ş ćê; Sendmailù ¡ê‚˚ sŹĆ jěý CNAMEú ìC ÒSS!<œ£ ¡Aćó Ţţ ěĆ î˚ăı. Ň ’user@marie.nobreak.com’£ Ã4qŞŹ ‘ŞŹ, ’user@mailhub.nobreak.com’œ£ ě Ńý ó ćêü6, ¸Ź ¡ê‚˚ ‘Ş ¡ÌĆ vèüŹ To: AÃ` ’user@marie.nobreak.com’¸ Iĺ ’user@mailhub.nobreak.com’„ú yćř. |Åć ,ù ¸ăć žÞȷz¸ ćê;Ć ¸ØqŢřŹ >¸6,¸ Ź ÔĹú b§č ¡ –L, 8ó z<č Sendmail˚ Virtual Domain zAĆt §ÂăŞ Mù »§ [Cõ Ň fèÈ ¡ê –ř. 0Ęt CNAMEœ£ ŞAý ÒSS!Ź -‹sŹ£ PÌăŞ ˙$#, CNAME Âê A łŚ ȷő MX łŚȷõ PÌăŹ ,¸ ^ř.

5.4 Nonrecursive MX lookup

řüY ›ù EÍ, mailhub£ ŢţüŹ ‘Şõ LšľÃı. ‹Ł:œ£ ‘Ş` mx2£ ŢţüýĘ §Âč ¡ –Şˇ, Sendmailù MX łŚȷĆÂľ Nonrecursive ă§ :[Ć, ìC ‘ŞŹ mx1(Łȷè A łŚȷõ ‚q b ćř)œ£ Ţţýř.

mailhub IN MX 10 mx1.nobreak.com.
mx1 IN MX 10 mx2.nobreak.com.
                IN A 210.105.79.231

ˇc Sendmail¸ MX łŚȷõ CNAME›¸ Recursiveă3 ÌI^ř8, řüY ›ù &:‚ ØŠõ ťÌ ă3 üt£, Sendmailù MX łŚȷõ ÌI`Ş MŹř.

mailhub IN MX 10 mx1.nobreak.com.
mx1 IN MX 10 mx2.nobreak.com.
mx2 IN MX 10 mailhub.nobreak.com. ; Loop

5.5 Sendmail˚ Virtual Domain zA

ă#˚ ÒSS!Ć Ŋ@ý ê-‚ ’nobreak.com’Y ’kr.freebsd.org’Ć Âľ, ‹Ł:œ£ ’nobreak@nobreak.com’Y ’nobreak@kr.freebsd.org’˚ ¡êıŹ ›ř. Ł§ĆtŹ ´´˚ ê-‚ż£ aliases ì¸øú ‚Ź ,Y ›¸, ê-‚Ć 0Ę ¡êüŹ ‘Şõ řò3 ˛ýăŹ ŞłĆ Âľ NIÆř. Æ Ÿ¸ Sendmailú sC£ ăŞŹ M§Ć, Sendmailú qŮ Aê NL –řŹ `Aœ£ Pı4Ìˇú řØêÀ ă9 ř. SendmailĆ ˛¿X Mř8 4Ìú ¸ľă§ æľ RuleSet, m4, aliases, dbm/btree/hash #Ć Âć P;ą å¸ ŻÅč ¡ê –ř.

z<ăLı ăŹ Şłù Sendmail 8.8 ¸\Ćt `ăăt£,$9 řüY ›¸ zXý čLú Ý‚ćř.

$ telnet localhost smtp
Trying 127.0.0.1...
220 kfug2.kr.freebsd.org ESMTP Sendmail 8.9.3/8.9.3

čL¸ 8.8Ãř 0ř8, <ftp://ftp.sendmail.org/pub/sendmail/>Ćt /êčLú uă§ ĘĹř. Sendmail 8.2 ¸\ĆtŹ ’domaintable’ Ň˛õ PÌľ uÇþ ¡ –Şˇ, Ł§ĆtŹ řØŞ M9ř.

5.5.1 m4õ PÌć sendmail.cf fĄ

$9 ’sendmail-VERSION/cf/cf/’Ćt èSSðĆ :<ć mc 7‹ú ÄPć ó, Virtual Domain zAĆ ŻÅć ’virtusertable’, ’genericstable’ Ň˛õ 8`ćř. ȷĄý mc 7‹ù ‹Ł:œ£ řüY ›¸ Ã‚ř.

* generic-bsd4.4.mc šťňÝåňÛå łťňÕòşţ ŋÉÞłÍòşÉá freebsd.mc šťňÝå
divert(0)dnl
VERSIONID(‘@(#)generic-bsd4.4.mc 8.7 (Berkeley) 5/19/1998’)
OSTYPE(bsd4.4)dnl
DOMAIN(generic)dnl
MAILER(local)dnl
MAILER(smtp)dnl
FEATURE(virtusertable, btree /etc/domainaliases.db)dnl
FEATURE(genericstable, btree /etc/useraliases.db)dnl

’virtusertable’ Ň˛Ź ¡ê(in-bound)üŹ ‘Şõ £z PÌı£ »§ăŹ RuleSetú fĄăL, ’genericstable’ Ň˛Ź ŁÂ£ ćê(out-bound)üŹ ‘ŞĆ Âľ £z î9Ć Âć -‹sŹ(-‹ ¡Ì\˚ From: Żȷ)õ » §ăŹ RuleSetú fĄćř. DNS˚ Forward ZoneY Reverse Zoneú f´ă8 ü9ř.

’btree’Ź ľ¿ ì¸ø(domainaliases.db)¸ B-Tree(Berkeley DB) Ú¸âő¸SS ÍŒ£ 9$ßú ˚yć ř. `ăć řô îÍœ£Ź hash(Berkeley DB)ő dbm(NDBM)¸ –ŹÚ, ì¸ø¸ ŞÂč EÍ îñù btree(Berkeley DB) > hash(Berkeley DB) > dbm(NDBM) £¸ř. Žê` ˇô btreeő hashõ PÌă§ æľtŹ Berkeley DB(FreeBSDõ üÅľ == UnixĆŹ §Æœ£ jěýř)` zXüq –qb ă6, sendmailY makemap {7‹è -DNEWDB ŤŠŤ(Berkeley DB` zXüq –ř8 ıôœ£ -DNEWDB ŤŠŤ ` PÌýř)õ PÌľb ćř. Berkeley DB` zXüq –Ş Mú EÍĎ -DNDBM ŤŠŤ(NDBM Ę¸õă ýŹ ÂÙÛ˚ UnixĆ §Æœ£ jěýř)£ {7‹ üŹÚ ¸:ĆŹ dbmú PÌăŁb ćř. ýĄSSő ›¸ Berkeley DB˚ GNU:‚ GDBM¸ PÌüŹ EÍĎ żê˚ dş{¸ Č [ê˚ DBõ ?~ ¸Ìč ¡ –ř.

ȷĄý freebsd.mc 7‹ù řüY ›¸ m4(Macro Language Processor)õ `ľ sendmail.cf£ žÞćř.

# cd sendmail-VERSION/cf/cf
# m4 ../m4/cf.m4 freebsd.mc > freebsd.cf
# cp freebsd.cf /etc/sendmail.cf

ˇc §U˚ sendmail.cf` îŞüqb ăŹ \á¸Ę8, ìC Æ ~ Ň˛` fĄăŹ řü˚ RuleSetú œL ăŁ sendmail.cfõ Ť? ¡AăŁê ^ř. (RuleSet¸ Y«üŹ æXõ 7Jă§ æľ m4£ sendmail.cfõ f ĄăŁ üpă§ ĘĹř)

5. DNSő Sendmail 26

* FEATURE(virtusertable, btree /etc/domainaliases.db)dnl
# Virtual user table (maps incoming users)
Kvirtuser btree /etc/domainaliases.db

# handle virtual users (RuleSet 0ňÇ Parse1 ňťęţňź ňÄŕÈ)
R$+ < @ $=w . > $: < $(virtuser $1 @ $2 $@ $1 $: @ $) > $1 < @ $2 . >
R<@> $+ + $* < @ $* . >
                        $: < $(virtuser $1 + * @ $3 $@ $1 $: @ $) > $1 + $2 < @ $3 . >
R<@> $+ + $* < @ $* . >
                        $: < $(virtuser $1 @ $3 $@ $1 $: @ $) > $1 + $2 < @ $3 . >
R<@> $+ < @ $+ . > $: < $(virtuser @ $2 $@ $1 $: @ $) > $1 < @ $2 . >
R<@> $+ $: $1
R< error : $- $+ > $* $#error $@ $(dequote $1 $) $: $2
R< $+ > $+ < @ $+ > $: $>97 $1

* FEATURE(genericstable, btree /etc/useraliases.db)dnl
# Generics table (mapping outgoing addresses)
Kgenerics btree /etc/useraliases.db

# handle generics database (RuleSet 93 ňťęţňź ňÄŕÈ)
R$+ < @ $=G . > $: < $1@$2 > $1 < @ $2 . > @ mark
R$+ < @ *LOCAL* > $: < $1@$j > $1 < @ *LOCAL* > @ mark
R< $+ > $+ < $* > @ $: < $(generics $1 $: $) > $2 < $3 >
R< > $+ < @ $+ > $: < $(generics $1 $: $) > $1 < @ $2 >
R< $* @ $* > $* < $* > $@ $>3 $1 @ $2 found qualified
R< $+ > $* < $* > $: $>3 $1 @ *LOCAL* found unqualified
R< > $* $: $1 not found

5.5.2 Forward-map ì¸ø ȷĄ

$9, ľ¿ ÒSS!` ¡êăŹ ê-‚ú ÁŠSS w(sendmail.cw)Ć #ŐăŁb ćř.

* /etc/sendmail.cw šťňÝå
nobreak.com
kr.freebsd.org

’domainaliases’ 7‹ú ‘Ž§£ Őq řüY ›¸ Virtual User Tableú ȷĄćř.

* /etc/domainaliases šťňÝå
webmaster@nobreak.com dipper
moonhunt@nobreak.com moonhunt@ieee.org
cjh@nobreak.com error:nouser Unknown User
@nobreak.com nobreak
@kr.freebsd.org %1@xfree86.org

-‹sŹ ’webmaster@nobreak.com’Ź £z PÌı dipper£ »§üL, ’moonhunt@nobreak.com’£ Ţţü Ź ‘ŞŹ ’moonhunt@ieee.org’£ jŒ. ýř. ’cjh@nobreak.com’œ£ ŢţüŹ ‘ŞĆ ÂľtŹ Ćă-è Ş ’Unknown User’£ żă6, Ť¡ ’nobreak.com’œ£ ¡êüŹ ?fi ‘ŞŹ £z PÌı nobreak£ ;ţý ř. Zć, ’kr.freebsd.org’£ ¡êüŹ ?fi ‘ŞŹ ’xfree86.org’˚ ›ù PÌıĆ3 jŒ.ýř. řüY ›¸ aliases 7‹Y ŊôăŁ ř¡˚ PÌıõ »§ăŹ, Zć `ăăř.

* /etc/domainaliases šťňÝå
announce@kr.freebsd.org announce.ml

6. BIND îŞ/Ã¡ 27

admin@kr.freebsd.org admin.ml

* /etc/aliases šťňÝå
announce.ml: :include:/var/ml/announce.ml
admin.ml: nobreak, moonhunt@ieee.org

5.5.3 Reverse-map ì¸ø ȷĄ

ÒSS!<¸ ’kfug2.kr.freebsd.org’‹:, èSSðĆt out-boundüŹ ‘ŞŹ §Æ:œ£ ’user@kfug2.kr.freebsd.org’õ Fromœ£ ‚Źř. řü˚ Reverse-map ì¸øù £z PÌı˚ -‹sŹ õ žEćř.

* /etc/useraliases šťňÝå
nobreak nobreak@nobreak.com
cjh cjh@kr.freebsd.org

5.5.4 ì¸ø žÞ Ď ìź

ȷĄý ì¸øù makemapú PÌľ dbm/btree/hash ÍŒ£ žÞüqb ćř. Ł§tŹ btreeõ PÌăŢœ t£ řüY ›¸ćř.

# makemap btree /etc/domainaliases.db < /etc/domainaliases
# makemap btree /etc/useraliases.db < /etc/useraliases
# ls /etc/domainaliases* /etc/useraliases*
/etc/domainaliases /etc/useraliases
/etc/domainaliases.db /etc/useraliases.db

¸C Sendmailú śzăL ôȷú Ý‚ăı.

# kill -HUP ‘cat /var/run/sendmail.pid‘

# sendmail -bv webmaster@nobreak.com
webmaster@nobreak.com... deliverable: mailer local, user dipper

# sendmail -bv cjh@nobreak.com
cjh@nobreak.com... Unknown User

# sendmail -bv anybody@kr.freebsd.org
anybody@kr.freebsd.org... deliverable: mailer esmtp,
host xfree86.org., user anybody@xfree86.org

6 BIND îŞ/Ã¡

6.1 BIND èŤG

BINDŹ řüY ›¸ = „˚ Žcý èŤGú PÌćř. èŤG | ==Ć ÂľtŹ 7‹£ @Yõ ;şăŹ Ú, 7‹ù Ã` /var/named/ Óù /var/tmp/ %ńùýĆ +Źř.

• HUP: BINDõ &èȷ ćř. Ã` Ù! 7‹¸# U Ú¸âő¸SSõ ¡Ać ó, Æ èŤGú PÌćř. ă Şˇ ¸Ź BINDõ [Òćó, &èȷăŹ ,YŹ řò3, Ù! 7‹Y ¡Aý Zone Ú¸âő¸SS(Serial¸ Š`ć)ˇú zÚ¸!ăL, jÑõ îŞćř.

• INT: 4Ù:œ£ BINDŹ Ø! jÑő U Ú¸âő¸SSffiú $ORIGINœ£ Ûýć ă#˚ @Àœ£ [ ýăŹÚ, ¸ 4Ù Ú¸âő¸SSõ named dump.db 7‹£ 9$ćř.

• ILL(BIND-8)/IOT(BIND-4): BIND˚ `GAÃõ named.stats 7‹£ Fqrßř. P„tč îŞ, [ ýĆ ŻÅć Łă `G ıÒ` ffiq–ř.

• USR1: %čĺ AÃõ named.run 7‹£ ;şćř. BINDŹ Æ èŤGú Ńú :˝ř %čĺ łšú ć şGB Š`èÅŹÚ, ´ łš˝ř vèăŹ AÃ˚ îÍ¸ SŽB \¸ă6, ‹Ł:œ£ łš¸ mú¡ À Ãř ıČć AÃ` §Àýř.

• USR2: %čĺ ;şú [Òćř.

• WINCH: BINDŹ §Æ:œ£ == sÅ -èŞˇú SyslogĆ +ąř. Æ èŤGù ùŸ Íéœ£ ȷô ă6, Å»üŹ ?fi ňýõ SyslogĆ +§êÀ ćř.

6.2 BIND Syslog -èŞffi

BINDŹ Syslogõ `ľ ‹\: N´ĆtÙâ X<: ąêńŞ řjć -èŞõ +ąř. P„tč˚ ‹Ł:‚ ąê Ď ąôȷ˚ Ù‚ù SyslogĆtÙâ üI#`Ź ,¸ £t¸9ř. SyslogŹ /etc/syslog.conf˚ zAĆ 0Ę řòŞˇ, Ã` /var/log/messages Óù /var/adm/messages 7‹Ć -èŞõ +ąř.

řüù, BIND` uôþ :, HUP èŤGú ŃUú :, [Òþ : §ÀüŹ ‹\:‚ -èŞffi¸ř.

Jan 1 5:33:39 ns named[288]: starting. named 8.2
Jan 2 16:57:11 ns named[291]: reloading nameserver
Feb 5 3:34:31 ns named[289]: named shutting down

SyslogĆ +Ź -èŞ˚ Íéù ’è^ ÒSS!< named[PID]: -èŞ’ő ›ù Íéõ DăŹÚ, BIND-4ő BIND- 8 ŤýL ´ č;ż£ PÌüŹ şqő -èŞ jé¸ SŽB \¸ěĆ î˚ćř.

Feb 1 11:33:40 ns named[288]: master zone "nobreak.com"
(IN) loaded (serial 1999012901)

Zone Ú¸âő¸SSõ -?ýĆ :&ăŢüú ˚yćř. BIND-4ĆtŹ ’primary zone’¸Ę vÇăŢŞˇ, BIND-8£ Jqą8t ’master zone’œ£ <a¸ ¡Aü}ř.

»è^ BINDŹ ^Ĳć `GAÃõ §Àćř. (BIND-4˚ ‹Ù č;Y == OS řÌ` CWăŹ BINDŹ¸ Ňflõ §Æœ£ ÃnL –ř.)

Feb 2 18:57:12 ns named[291]: USAGE 917949432 917837292
CPU=1558.86u/491.54s CHILDCPU=921.29u/1228.57s

Feb 2 18:57:12 ns named[291]: NSTATS 917949432 917837292
Unknown=3 A=95677 NS=3 SOA=275 PTR=563972 MX=11355 TXT=16 AXFR=10 ANY=17840

Feb 2 18:57:12 ns named[291]: XSTATS 917949432 917837292
RR=270905 RNXD=92478 RFwdR=133260 RDupR=505 RFail=8882
RFErr=0 RErr=75 RAXFR=10 RLame=111437 ROpts=0
SSysQ=24028 SAns=467186 SFwdQ=221971 SDupQ=255265 SErr=5319
RQ=689151 RIQ=17 RFwdQ=0 RDupQ=224 RTCP=53 SFwdR=133260
SFail=290 SFErr=0 SNaAns=189120 SNXD=186481

´ -èŞ˚ ˛üĆ #ąŹ 2„ ÄıŹ Ç&è^Y BIND` èȷý è^ú ˚yćř. ’917949432 - 917837292’õ GSă8, tč` ÏÌý è^(#)ú N ¡ –ř. USAGEŹ CPU PÌAêõ #Í4ŹÚ, s CPU` 1558#ô

K PÌı(u) ?ȷĆt, 491#ôK èSSð(s) ?ȷĆt ôȷăŢüú N ¡ –ř. CHILDCPUê ›ù ˚y‚ Ú, %/ Š£ČSS èSSð¸ IęĘ8, CHILDCPUŹ 0u/0s £ vèþ ,¸ř. NSTATSő XSTATSŹ ’BIND Statistics’Ćt ıČ& řÚř.

Feb 5 09:39:05 ns named[26674]: Sent NOTIFY for "nobreak.com IN SOA"
(nobreak.com); 1 NS, 1 A

BIND-8Ć jěý Dynamic Update §ăù Primary` SecondaryĆ3 Zone Ú¸âő¸SS` ¡Aü}œę z Ú¸!ăĘŹ AÃõ Ã6ř. Æ -èŞŹ ’nobreak.com’Ć Âć Zone Ú¸âő¸SS` zÚ¸!üq N´ - èŞõ Ã;řŹ y¸ř.

Feb 5 09:36:00 ns named[26674]: ns_forw: query(57.132.119.210.in-addr.arpa)
No possible A RRs

Resolver` Å»ć ê-‚(‚čSS ê-‚)ú üú ¡ {ú EÍ ¸ř.

Feb 5 09:35:46 ns named[26674]: Lame server on ’ryu.siyon.com’
(in ’siyon.com’?): [210.105.79.103].53 ’ns.mylover.com’

ê-‚ ’siyon.com’¸ ’ns.mylover.com’œ£ æ„ü}œ#, ľ¿ P„tč` Authority zA¸ üq –Ş Mù EÍ¸ř. ¸,ù ¡Ù P!Œ¿Ćt˚ Lame Delegation¸t£ êE 5Ş MIê ^ř.

6.3 BIND Syslog s˚/ąê -èŞffi

řü˚ -èŞffiù P„SSW¸SS\˚ üA\:‚ ¨¿ő, ffiGý P„tč zAĆ §‚ć -èŞffi¸ř. Æ - èŞ | ==ù Í P„tčĆ ˚ć ,¸L, ˚ê:‚ EÍê –œę, `ăć ľæĆt Ù‚ú C$ăêÀ ć ř.

Feb 3 12:53:27 ns named[291]: ns_forw: query(shpark.co.kr)
contains our address (ns.nobreak.com:210.105.79.2)

ê-‚ ’shpark.co.kr’¸ ns.nobreak.com(ıê)œ£ æ„ü}œ#, Authority` zAüq –Ş Mú EÍ¸ř. 4Ù P!Œ¿Ć Âć Lame Delegation -èŞ¸ę, ľ¿ ê-‚ú Ý‚ăL, :<ć SXõ DăêÀ ćř.

Feb 5 10:09:01 ns named[26674]: "nobreak.com IN NS"
points to a CNAME (ns.nobreak.com)

Feb 5 10:09:11 ns named[26674]: "nms.nobreak.com IN MX"
points to a CNAME (mail.nobreak.com)

Feb 5 09:57:15 ns named[26674]: power.nobreak.com has CNAME and other data

CNAME˚ ffiGý PÌĆ §‚ć ąêffi¸ř. "& MXő [ťý ąêŹ ;–` Iĺ == MTA(Ž:sendmail)Ćt -‹ ĘÍ6Ć [C` fč ¡ –§ :[Ć, Ù‚ú ü§æľ ąŤ è^ú ťüč ¡ –œt£ s˚ăı. řüY ›ù [ł: ąê` –ú :, Æ -èŞffi¸ #Í&ř.

nobreak.com. IN NS ns.nobreak.com. ; (X) nsčÛá CNAMEňÈďť.
ns IN CNAME mild.nobreak.com.

nms IN MX mail.nobreak.com. ; (X) mailňÛá CNAME ňÈďť.
mail IN CNAME mhub.nobreak.com.

power IN CNAME layla.nobreak.com.
                IN MX mhub.nobreak.com. ; (X)ŕÁąťęźřĳďÆąť ňÑå łÁ ňÍïďť.

6. BIND îŞ/Ã¡ 30

CNAME łŚȷŹ qCć 8` łŚȷê ‚ú ¡ {œ6, NS/MX/SOA łŚȷŹ CNAMEY Ŋ@þ ¡ {ü ú §răı.

Feb 5 09:24:56 ns2 named-xfer[2502]: record too short from
[210.105.79.2], zone nobreak.com

Primary NS` xfrnets(BIND-4) Óù allow-transfer(BIND-8) łŐœ£, Zone Transferõ ˚I, ľ¿ Zoneú ‚L ąŞ Gč EÍ¸ř. ľ¿ P„tč [ýıĆ3 ŊĞăŁ, Zone Transfer` `ăăêÀ ăŁb ćř.

6.4 BIND Statistics

P„tč SSÌAêő ê-‚4Ć ÅuüŹ £z P„tč „¡õ 7Jă§ æăŁ, s§:‚ `G ıÒ *ù` ŻÅăř. Ł§t P„tč `G AÃ ÛuĆ Âľ NIÃLı ćř. `GAÃŹ [Ť´ 6]Y ›¸ timeout(DNS Ź §Æ:œ£ UDPõ PÌă§ :[Ć)Ć ˚ć |Äý ňýõ jěćř.

[Image]
[ąÆęÝí 6] čźňÝíłÿĺÿąÉáňÇ ŋÝåňÇ ňżŋź

BIND£Ùâ `G AÃõ u§ æľtŹ řüY ›¸ ILL(BIND-8)/IOT(BIND-4) èŤGú PÌćř. BIND Ź èŤGú Ńœ8 `G 7‹ú /var/named/named.stats Óù /var/tmp/named.stats£ ;şćř.

# kill -ILL ‘cat /var/run/named.pid‘
# ls -al /var/named/named.stats
-rw-r--r-- 1 root root 19832 Mar 8 04:51 /var/named/named.stats
# cat /var/named/named.stats
+++ Statistics Dump +++ (920978301) Tue Mar 9 20:18:21 1999
208719 time since boot (secs)
3396 time since reset (secs)
3 Unknown query types
205739 A queries
39 NS queries
916 SOA queries
802719 PTR queries
19192 MX queries
2 TXT queries
15 AAAA queries
129 AXFR queries
29359 ANY queries

++ Name Server Statistics ++
(Legend)
        RR RNXD RFwdR RDupR RFail
        RFErr RErr RAXFR RLame ROpts
        SSysQ SAns SFwdQ SDupQ SErr
        RQ RIQ RFwdQ RDupQ RTCP
        SFwdR SFail SFErr SNaAns SNXD
(Global)
        447781 164719 227112 869 25991
        0 245 125 170586 0
        33963 720395 337570 294284 8122
        1058113 0 337570 190 0
        227112 20791 0 228616 298214

6. BIND îŞ/Ã¡ 31

[210.104.247.129]
        157 0 0 0 10
        0 0 0 147 0
        0 36 146 22 0
        36 0 0 0 0
        11 0 0 0 13
.
.
.

æŹ BIND 8.2Ćt `GAÃõ ;şć Ž¸ř.

208719 time since boot (secs)
3396 time since reset (secs)

BIND` uôýó ÏÌý è^Y ˝Ş˚œ£ ý£ȷý(HUP èŤGú Ńù) ó EYý è^ú #şæ£ vè ćř.

3 Unknown query types

NšŞŞ Mù ňýĆ Âć Ů˚ ì¡¸ř. ¸Ź ffiGý uÇĆ §‚ă$#, Ăw`Ć ˚ć ^£Ï Í«èê : [¸ř.

205739 A queries

A ňýŹ ÂÙÛ˚ ßÌĆt ÅuăŹ Ů˚¸6, `$ þě& Åuýř.

39 NS queries

4Ù:œ£ BINDŹ Ø! tčĆ Ů˚ č:, NS ňýõ PÌćř. ľ¿ tč` Ø! tč` Iľ EÍĆŹ Dig# Nslookup›ù Ů˚ êuĆ ˚ć <è: Å»ú yćř.

916 SOA queries

SOA ňýŹ Secondary NS` ľ¿ Zone˚ èýv žÜõ ˇŞă§ æľ PÌćř.

802719 PTR queries

Reverse ê-‚ú ÅuăŹ ßÌffiĆ ˚ă6 A ňýő ěÍ `$ þě& Å»ýř.

19192 MX queries

MX ňýŹ SendmailY ›ù MTA` -‹ ĘÍ6 AÃõ åffă§ æľ Å»ćř.

2 TXT queries
15 AAAA queries

TXTő AAAA ňýŹ Dig# Nslookup›ù DNS Ů˚ êuĆ ˚ľ Å»ýř.

129 AXFR queries

AXFR ňýŹ Secondary` Zone Transfer č : Å»üt£, Ť ¡XŹ Zone Transfer ì¡õ ˚yćř.

29359 ANY queries

Any ňýŹ ŰŠ˚ Sendmail¸ @:Ş ÒSS!˚ A, MX, CNAME AÃõ u§ æľ PÌćř.

#"Ş `GAÃŹ „ż ÒSS!(Remote P„tčő Stub Resolver)˚ `G AÃõ #Í6ř. Ã` * ęú v èăŹ [Global] Żȷ IŠ£ ¡Ű Óù ¡‹˚ ÒSS!` #ŐüŹÚ, „ż tčő˚ `GAÃŹ -?ýõ Ź üč < ‹Ł:œ£ |ÅX MI, BIND-8ĆtŹ §Æœ£ C$üq [Global] Żȷˇ¸ vèýř. ăŞˇ, „ż ÒSS!ż `GŹ ć/¡ê CËĆ Âć ıČć 4Ńú Nšs§ :[Ć, ‹Ł:‚ `GĆt 7Jč ¡ {Ź [ C(P!Œ¿ ŞŊY ›ù)õ ŢşăŹÚ êÓ¸ ü§ê ćř. řüY ›¸ Ù! 7‹ łŐú SAěœ£˚ „ ż ÒSS! `Gõ `ăă3 č ¡ –ř.

* named.conf (BIND-8)
options {
        host-statistics yes;
};

Legend£ vèüŹ uÛıffiù ´ Żȷ˚ ˚yõ #Í4ŹÚ, S(Sent)£ èȷăŹ,ù £z ÒSS!Ćt ćê ý ňýõ ˚yăL, R(Received)ù ¡êú yćř. £tő [êŹ BIND˚ čLĆ 0Ę SŽB \¸č ¡ – ř.

RR(Sent us an answer) 447781
RQ(Sent us a query) 1058113

ý?! ÒSS!` £z P„tč£ ßż(Answer)ć ì¡` RR¸6, Ů˚(Question)ć ì¡` RQ¸ř. RR¸ RQĆ Âć ßżù Ięt£, RRY RQ˚ ¡XĎ \[[G` {ř.

RNXD(Sent us a negative response) 164719
SNXD(Sent them a negative response) 298214

RNXDŹ Å»ć ňýĆ Âľ ’ê-‚ {ü’ ßżú ŃUú EÍ Š`ćř. SNXDŹ ŁÂ£ ’ê-‚ {ü’ ň ýõ ;ćřú EÍ¸ř.

RFwdR(Sent us a response we had to fwd) 227112
SFwdR(Forwarded a response to them) 227112
RFwdQ(Sent us a query we had to forward) 337570
SFwdQ(Forwarded a query to them) 337570

Resolver˚ Å»Ć Âľ £z P„tčŹ P„SSW¸SSõ *_ăŁ /[:œ£ ý?! P„tč£Ùâ ßżŃ ù @Yõ ResolverĆ3 `ŞăŹÚ, RFwdRù ý?! P„tč£Ùâ ßżŃù ňý(RR)| jŒ.č ňý ˚ „¡¸L, SFwdRù ìC jŒ.ć ňý „¡¸ř. ŁÂ£ RFwdQŹ Resolver˚ Ů˚(RQ)Ć Âć jŒ. Å»¸6, SFwdQ ìC ý?! P„tč£ Ů˚õ jŒ.ć EÍ¸ř.

RDupR(Sent us an extra answer) 869
RDupQ(Sent us a retry) 190
SDupQ(Sent them a retry) 294284

P„tč` řÏüq Timeout¸ b§ü$#, P!Œ¿ $Y #˚ ÅŹ£ ÒSS!^ CË ć/¡êĆ ŞŊ¸ Ň fč EÍ, ÒSS!^Ć |Äý(Retry) ňý Å»¸ Ňfč ¡ –ř. RDupRù ý?! ÒSS!Ćt £z P„ tč£ ;ćć |Äý ßż([Ť´ 6]˚ è#ýą œL) ì¡¸6, RDupQŹ £z P„tč` ¡êć |Ä Ů ˚(ľ¿ Ů˚õ y˛ ˛ýăŞ Gć \ŒĆt ¡êüŹ ô‹ć Ů˚) ì¡¸L, SDupQŹ £z P„tč` ý ?! ÒSS!£ Å»ć |Ä Ů˚ „¡¸ř.

RFail(Sent us a SERVFAIL) 5176
SFail(Sent them a SERVFAIL) 90

RFailù ÒSS!(Remote)˚ ffiGý Zone Ú¸âő¸SS zA, -?ý č¿ ąê, Secondary‹ EÍ Expireý ê -‚ #˚ [C£ §‚ć SERVFAIL ßż ì¡õ #Í6ř. SFailù £z P„tč˚ [C£ Ňćý SERVFAIL -èŞ¸ř.

RFErr(Sent us a FORMERR) 0
SFErr(Sent them a FORMERR) 0

RFErrù ¡êć FORMERR ßż ì¡õ #Í6ř. FORMERR ßżù ý?! P„tč` [ł: ąê` – Ź Ů˚õ ŃUú : Ã4qŢř. SFErrù ŁÂ£ £z P„tč` ćêć FORMERR -èŞ˚ „¡¸ř. P !Œ¿\˚ CË;ćĆ [C` ŇfăŞ MŹ ć Æ ~ ¯ù 0 ¸ř.

RErr(Sent us some other error) 245
SErr(Sent failed) 8122

¡êý SERVFAIL Y FORMERR ¸¡˚ ?fi ¡ê/ćê ąê -èŞŹ RErr/SErrĆ jěýř.

RAXFR(Sent us an AXFR) 125

AXFR ňýŹ Secondary` Zone Transfer ă§ æľ Ã4q Ţř. „ż ÒSS! ĺ@Ćt Æ Żȷ` 0 ‹ EÍ ĆŹ ľ¿ ÒSS!` £z P„tč˚ qCć ê-‚Ć Âľtê Secondary£ ôȷăŞ Müú yćř.

RLame(Sent us a lame delegation) 170586

æ„ý ê-‚| ==ĆÂľ Authority` zAüq–Ş MúEÍ Æ ¯ù 0¸ Ięř. Ň "A ê-‚˚ P„ tč£ ŞAüq –œ# Primary Óù Secondary zA¸ {ú EÍ¸ř.

ROpts(Sent us some IP options) 0

IP łŐ¸ zAý CËú ¡êăŢú EÍ, ROpts` Š`ćř.

SSysQ(Sent them a sysquery) 33963

£z P„tč˚ èSSð ňý ;ćì¡¸ř. èSSð ňýŹ ý?! P„tč(Ø! P„tčõ jěăŁ) AÃ õ zÚ¸! ă§ æľ PÌýř.

RIQ(Sent us an inverse query) 0

RIQŹ ¡êć Reserve Domain Å» ì¡¸Şˇ, ŰŠ˚ BINDĆtŹ PTR queries£ ø¡üq Ì ¸\ PÌ üŞ MŹř. 0Ęt RIQŹ ĺ\ 0¸ř.

RTCP(Sent us a query using TCP) 0

RTCPŹ TCP Ŋ@ú `ľ ¡êý Ů˚ ì¡õ ˚yćř. ÂÙÛ˚ ňýŹ UDPõ `ľ ć/¡êüt£ Æ¯ ù 0ú ‚$#, üñ:œ£ »Í :ù ¡Xõ îŞćř.

SAns(Sent them an answer) 720395
SNaAns(Sent them a non-autoritative answer) 228616

SAnsŹ Å»ý Ů˚(RQ)Ć Âć ßż ì¡õ ˙ă6, @Y` jÑĆt Ň>ü}ú EÍĆŹ SNaAns` bÏ !ýř.

6.5 BIND Bebugging Output

BIND˚ %čĺ ;şù „Ňıffi¸ ŹŠ!SSqõ -‚âFSSč @:œ£ SSÌüt£, Z řô uÇú f´ă $# BIND˚ ôȷú 7Jă§ æć ¸î` IęĘ8, x¸ ¸õ ?~ ¸ľăš č ŻÅŹ {ř. ăŞˇ BIND õ XÌ ł¿¸ ¸ľăL Ť ßÌú ŢÂÜ ăLı ćř8, %čĺ AÃ ÛuĆ ˘ù &yõ Ůffi ¡ –ú ,¸ ř. Ł§ ?~Ź IęŞˇ %čĺ ;şAÃõ ľuăŹ §Æ:‚ I¸%qõ Ź„ćř.

# kill -USR1 ‘cat /var/run/named.pid‘ (or ’ndc trace’)
# ping www.openbsd.org.
# kill -USR2 ‘cat /var/run/named.pid‘ (or ’ndc notrace’)
# ls -al /var/named/named.run
-rw-r--r-- 1 root bin 1153 Mar 10 00:30 named.run

BINDŹ USR1 èŤGù Ńú:˝ř %čĺ łğú ćşGB mŁ`ŹÚ, mù %čĺ łšù XÌ ıČć A Ãõ vèăŁ uř. %čĺ ;şù /var/named/named.run Óù /var/tmp/named.run 7‹£ fĄü6, » Í ˇò3 Š`ăt£ ŻÅć AÃ` !ÌřL :şüŹ è>Ćt USR2 èŤGú ¸Ìľ ;şú AŞèÅ§ ĘĹř. BIND %čĺ ;şù řŇ:œ£ ŇfăŹ ňýĆ Âć AÃ` ?~ §Àüt£, :Á ÙăŹ AÃõ 8ýŹÚ c^˚ ‚4î¸ ŻÅč ¡ê –ř. BIND˚ #§Ü YAú U_ÃLı ćř8 ’named -d 1 &’Y › ¸ Ù6è v—ȷĘ‚ łŐú sqb ćř.

datagram from [210.105.79.6].3442, fd 21, len 33;

¸,ù ÒSS! ’210.105.79.6’Ćt j! 3442ěœ£ č¸ 33 byte˚ UDP CË¸ 7‹ %SS¿^â 6ěú `ľ ¡êü}üú yćř. Ł§t ˙ăŹ 7‹ %SS¿^âĹ tč IP sŹ(CËú listen ăŹ)Ć boundý ŹĘ ń ffiăõ ˙ćř.

req: nlookup(www.openbsd.org) id 28375 type=1 class=1

Å»ý datagramù ’www.openbsd.org’Ć Âć Ů˚(req)„ú N ¡ –ř. u–:œ£ ÁŠSS IN(class=1)Ć Âć A(type=1) łŚȷ Å»¸6 4Ù uÛěÒŹ 28375£ »;Př.

req: missed ’www.openbsd.org’ as ’’ (cname=0)

Å» ê-‚Ć Âľ NL–Ź ıÒ` {ü(P„tč` ľ¿ ê-‚Ć Âľ Authorityõ ‚L –Ş Mœ6, j ÑĆtê üú ¡ {ú :)ú yćř. ’cname=0’Ź ’www.openbsd.org’` CNAMEœ£ zAüŞ MUüú˙ ăŹÚ, ]Á ŞŽ şGĆtŹ BIND` ľ¿ ê-‚˚ CNAME zAŁÙõ NI7 ¡ {Şˇ, Æ ¯¸ 0¸ I ľ EÍĆŹ CNAME¸ `òÅŹ ê-‚ú Âê üŹř.

forw: forw -> [198.41.0.10].53 ds=23 nsid=19461 id=28375 5ms retry 4sec

ı– lookupĆ ìCăŢ§ :[Ć řü şG£ Ů˚õ ’J.ROOT-SERVERS.NET(198.41.0.10:53)’œ£ jŒ. ćř.

datagram from [198.41.0.10].53, fd 21, len 449;
;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 19461
;; flags: qr; Ques: 1, Ans: 0, Auth: 12, Addit: 12
;; QUESTIONS:
;; www.openbsd.org, type = A, class = IN

;; AUTHORITY RECORDS:
ORG. 518400 IN NS A.ROOT-SERVERS.NET.

6. BIND îŞ/Ã¡ 35

ORG. 518400 IN NS I.ROOT-SERVERS.NET.
ORG. 518400 IN NS K.GTLD-SERVERS.NET.

;; ADDITIONAL RECORDS:
A.ROOT-SERVERS.NET. 3600000 IN A 198.41.0.4
I.ROOT-SERVERS.NET. 3600000 IN A 192.36.148.17
K.GTLD-SERVERS.NET. 518400 IN A 195.8.99.11

’J.ROOT-SERVERS.NET’¸ Å»Ć Âć ßżú Ã4q ţř. ¸˛ď ßż¸ delegationĆ Âć łNćñ‹ EÍ [ť 4Ì¸ ?~ ;şýř. @YŹ jÑĆ 9$ýř.

resp: nlookup(www.openbsd.org) qtype=1

jÑĆt ’www.openbsd.org.’õ řè üŹř.

resp: found ’www.openbsd.org’ as ’org’ (cname=0)
resp: forw -> [195.8.99.11].53 ds=23 nsid=19462 id=28375 1ms

řźć @YŹ IęŞˇ, ORG łšĆt æ„AÃõ Ň>ăŢ§ :[Ć, ’K.GTLD- SERVERS.NET(195.8.99.11)’œ£ Ů˚õ jŒ. ćř.

datagram from [195.8.99.11].53, fd 21, len 219;
;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 19462
;; flags: qr rd; Ques: 1, Ans: 0, Auth: 5, Addit: 3
;; QUESTIONS:
;; www.openbsd.org, type = A, class = IN

;; AUTHORITY RECORDS:
OPENBSD.org. 172800 IN NS ZEUS.THEOS.COM.
OPENBSD.org. 172800 IN NS CVS.OPENBSD.org.
OPENBSD.org. 172800 IN NS NS.SIGMASOFT.COM.

;; ADDITIONAL RECORDS:
ZEUS.THEOS.COM. 172800 IN A 199.185.137.1
CVS.OPENBSD.org. 172800 IN A 199.185.137.3
NS.SIGMASOFT.COM. 172800 IN A 209.249.129.35

’K.GTLD-SERVERS.NET’œ£Ùâ æ„AÃĆ Âć łNćñ ßż¸ îIţř.

resp: nlookup(www.openbsd.org) qtype=1
resp: found ’www.openbsd.org’ as ’openbsd.org’ (cname=0)

jÑĆt ’www.openbsd.org.’õ üŹ YA |, ’openbsd.org.’ łš˚ æ„ú Ň>řř.

resp: forw -> [199.185.137.3].53 ds=23 nsid=19467 id=28375 22ms
datagram from [199.185.137.3].53, fd 21, len 272;

’CVS.OPENBSD.ORG(199.185.137.3)’£ Ů˚õ jŒ.ć ó, §Âć ßż(A)ú ¡êăŢř. (%čĺ łš 1ĆtŹ æ„ AÃˇ¸ vèü§ :[Ć, @Y˚ 4Ìú ÃLı č EÍĆŹ Ì mù %čĺ łšú :ÌăŁ bˇ ćř)

send_msg -> [210.105.79.6].3442 (UDP 21) id=28375

˝Ş˚œ£ *_ý @Yõ ÁĘ¸s!Ć ßżěœ£˚, 28375 ňýĆ Âć ˛ý` ĄW:œ£ ˝Xýü}ř.

7. DNS ąê ¡A êu 36

7 DNS ąê ¡A êu

7.1 NSLOOKUP

P„tčõ ÏŰăL [ýăŹÚ –q [Cõ Ň>ăL ľ@ă§ æľ Resolver˚ «$œ£ P„tčõ èź ľÇ ŻÅ` –ř. ÂÙÛ˚ èSSðĆ §Æ zXüq –Ź nslookupù digő ěÍ `$ Gý PÌüŹ P„t č Ů˚ êu£˚, ê-‚ -ę9˚ §Æ X§| ă#¸ř.

$ nslookup
Default Server: ns.nobreak.com
Address: 210.105.79.2
> exit

nslookupù ìśó ÂÜÍ ŠÃŠ! ’>’õ vèăL ’/etc/resolv.conf’Ć A˚ý „ ěń P„tčõ §Æ Ů˚ tč£ zAćř. ’nslookup’ù BINDő ţý ă#˚ tčˇú Ů˚Ć PÌă§ :[Ć ’Default NS -> Timeout -> Error’ő ›¸ ôȷćř.

7.1.1 ê-‚ P„ *_

nslookupù §Æ:œ£ «şý ê-‚Ć Âľ A łŚȷõ *_ăL, IP sŹ(in-addr.arpa)Ć ÂľtŹ PTR łŚȷõ *_ćř. ’set type=RR’ <žœ£ A łŚȷ ¸¡˚ łŚȷ Zć *_č ¡ –œ6, RR(Resource Record)ĆŹ A,ANY,CNAME,HINFO,MX,NS,PTR,SOA,TXT #¸ ď ¡ –ř. ¸| ANYŹ [ťý łŚȷ ffiú ?~ ;şăĘŹ cŽ §Ò¸ř.

> www.kr.freebsd.org. # IP ąÍíłÊÞ
Name: www.kr.freebsd.org
Address: 150.183.110.39

> ftp.kr.freebsd.org.
Name: www.kr.freebsd.org # ftpčÛá wwwňÇ CNAME
Address: 150.183.110.39
Aliases: ftp.kr.freebsd.org

> 150.183.110.39 # ďĳğźňÝá ąÍíłÊÞ
Name: www.kr.freebsd.org
Address: 150.183.110.39

> set type=MX # MX ęźřĳďÆ ąÍíłÊÞ
> kr.freebsd.org.
kr.freebsd.org preference = 10, mail exchanger = mail.kr.freebsd.org

> set type=NS # NS ęźřĳďÆ ąÍíłÊÞ
> kr.freebsd.org. # ďĳğźňÝá ňÄňÝí şÒÞňÝá
kr.freebsd.org nameserver = ns.kr.freebsd.org
kr.freebsd.org nameserver = ns2.kr.freebsd.org
ns.kr.freebsd.org internet address = 150.183.110.2
ns2.kr.freebsd.org internet address = 150.183.110.3

> 46.102.39.in-addr.arpa. # ňÝáĺÿłÆ ďĳğźňÝá ňÄňÝí şÒÞňÝá
kr.freebsd.org nameserver = ns.kr.freebsd.org
kr.freebsd.org nameserver = ns2.kr.freebsd.org
ns.kr.freebsd.org internet address = 150.183.110.2
ns2.kr.freebsd.org internet address = 150.183.110.3

7. DNS ąê ¡A êu 37

7.1.2 §Æ ňý tč žE

nslookupù §Æ:œ£ recurse ?ȷ£ ôȷă§ :[Ć, :Á ľ¿ ê-‚˚ Authorityõ ‚Ź "A P„tč Ć Ť? Ů˚õ ăŁ Authoritative ßż(P„tč˚ jÑĆt` Iĺ)ú Ý‚ č ŻÅ` –ř. ’server’, ’lserver’ <žœ£ §Æ Ů˚ tčõ žE č ¡ –ř. ~ <žù sqŢ P„tč˚ sŹ(ňý` Iĺ)õ üú : PÌ č Ů˚ tč˚ ò¸‚Ú, ’server’Ź Ç&˚ §Æ tčõ `ăL, ’lserver’Ź èSSð §Æ tč(nslookup uô è #§ zAüŹ)õ PÌě¸ řòř. ’lserver’<žù Í P„tč£ SSæa ć ó, řè řô P„tč£ SS æaăš ăŹÚ, Ç&˚ P„tč` ôȷăŞ MI ľ¿ P„tč˚ sŹõ *_ăŞ Gč : PÌćř. řü ú Ãı.

$ nslookup
Default Server: ns.nobreak.com
Address: 210.105.79.2

nslookup uôè˚ §Æ tč ’ns.nobreak.com’¸ ’lserver’ <žĆt sqŢ NS˚ sŹõ ü§æć Ů˚ tč ` ýř.

> server ns.jp.freebsd.org. # ąÈĺÑá łÿĺÿ ĺÏáąÏò
Default Server: ns.jp.freebsd.org
Address: 199.100.7.25

> server ns.nobreak.com.
*** Can’t find address for server ns.nobreak.com: Non-existent host/domain

ns.jp.freebsd.orgõ `ľ ns.nobreak.comú üú ¡` {ř. ¸:ĆŹ ’lserver’ <žœ£ èSSð §Æ tčõ` ľ ’ns.nobreak.com’˚ sŹõ *_ćř.

> lserver ns.nobreak.com.
Default Server: ns.nobreak.com
Address: 210.105.79.2

Ø! P„tčõ Ů˚ tč£ ăLı č :Ź, ^ş& ’root’ <žú PÌč ¡ –ř.

> root
Default Server: a.root-servers.net
Address: 198.41.0.4

7.1.3 P„ tč˛ď Ů˚ă§

P„tčŹ Resolver˚ Å»ú ˛ýă§ æľ, P„SSW¸SSõ *_ă6, Łă P„tčő `êú ăŹÚ, nslookupœ£ ô‹ć YAú ŔIÃêÀ ăı. P„tč` ‚âV\Ćt qN3 ôȷă6, P„tčffi ^ĆŹ qE P&ffi¸ ŇfăL, ŁăÛú æľ X|ú ăŹŞ, u–:‚ Ůfflú Ńú ¡ –ú ,¸ř.

[Image]
[ąÆęÝí 7] čźňÝíłÿĺÿŕÿęÍí ŋÝåňÇşťąÈ

1. > set norecurse # Iterative ğĳďÆęĳ ŋÍáşÒá

> www.kr.freebsd.org.
Server: ns.nobreak.com
Address: 210.105.79.2

Name: www.kr.freebsd.org

7. DNS ąê ¡A êu 38

Served by:
- H.ROOT-SERVERS.NET
             128.63.2.53
             ORG
- B.ROOT-SERVERS.NET
             128.9.0.107
             ORG
         ...

’ORG.’` [ýüŹ Ø! tčffi˚ @Àú łNćñ ľuř.

2. > server h.root-servers.net.

> www.kr.freebsd.org.
Server: h.root-servers.net
Address: 128.63.2.53

Name: www.kr.freebsd.org
Served by:
- WHO.CDROM.COM
          204.216.27.3
          FREEBSD.ORG
- NS1.CRL.COM
          165.113.1.36
          FREEBSD.ORG
- NS2.CRL.COM
          165.113.61.37
          FREEBSD.ORG

3. > server who.cdrom.com.

> www.kr.freebsd.org.
Server: who.cdrom.com
Address: 204.216.27.3

Name: www.kr.freebsd.org
Served by:
- ns.kr.freebsd.org
          150.183.110.2
          kr.freebsd.org
- ns2.kr.freebsd.org
          150.183.110.3
          kr.freebsd.org

4. > server ns.kr.freebsd.org.

> www.kr.freebsd.org.
Server: ns.kr.freebsd.org
Address: 150.183.110.2

Name: www.kr.freebsd.org
Address: 150.183.110.39

7.1.4 Zone Transfer

ľ¿ ê-‚˚ ZoneĆ Âć ÄPÆú u§æľ, Primary£Ùâ Zone Ú¸âő¸SSõ «qąŹ ȷzú Zone TransferĘ ćř. ¸ ȷzù s£ Secondary NS QĆt ¸ØqŞ6, ::£ v˝# ˘ù ¡˚ ÒSS!` #À üq –ŹŞ Óù Zone˚ [ł: ąêõ *Pă§ æľ [ýı` ¡ôœ£ Sȷă§ê ćř. Zone TransferŹ

7. DNS ąê ¡A êu 39

Authorityõ ‚Ź P„tčĆ Ť? Ů˚ăŁb ăt£, nslookup \Ćt ľ¿ NS£ Ů˚ tčõ žEćó, ’ls’ <žú PÌćř.

> server ns.kr.freebsd.org.
> ls -t A kr.freebsd.org # A ęźřĳďÆ ŕÖåęÏÞ
kr.freebsd.org. server = ns.kr.freebsd.org
kr.freebsd.org. server = ns2.kr.freebsd.org
mail 150.183.110.32
mqueue 150.183.110.33
www 150.183.110.39
www2 150.183.110.40

> ls -d kr.freebsd.org # ğĳďÛá ęźřĳďÆ ŕÖåęÏÞ
kr.freebsd.org. SOA ns.nobreak.com hostmaster.kr.freebsd.org.
                               (1999031501 21600 1800 1209600 86400)
kr.freebsd.org. NS ns.nobreak.com
kr.freebsd.org. NS ns2.nobreak.com
kr.freebsd.org. MX 10 mail.kr.freebsd.org
kr.freebsd.org. MX 20 mqueue.kr.freebsd.org
cvsup CNAME www.kr.freebsd.org
mail A 150.183.110.32
mqueue A 150.183.110.33
ftp CNAME www.kr.freebsd.org
ftp2 CNAME www2.kr.freebsd.org
ftp3 CNAME ftp.free.nobreak.com
www A 150.183.110.39
www HINFO Pentium-200 FreeBSD 2.2.8
www TXT "Korea FreeBSD Users Group"
www2 A 150.183.110.40
www2 HINFO Pentium-133MHz FreeBSD 2.2.8
www2 TXT "Korea FreeBSD Users Group"

> ls -t MX kr.freebsd.org > MX-kr.freebsd.org # šťňÝåęĳ ŋÿŋÉò
> view MX-kr.freebsd.org # šťňÝå čţňÕò şÒÞňÝá

BIND˚ EÍ ’named-xfer’ĘŹ ¡Ù Š£ŤŰú PÌľ Zone Transferõ ¡śćř. P„tč˚ «$Ćt Ù ! 7‹Ć Secondary zA¸ –ú EÍ˚ ˛ýYAú U_Ãı.

secondary kr.freebsd.org 210.105.79.2 sec-kr.freebsd.org

BINDŹ ’secondary’ <žú ˇ#8 4Ù:œ£ řüY ›¸ ôȷćř.

loop(Interval == TTL) {
        named-xfer -z kr.freebsd.org -f /var/named/sec-kr.freebsd.org -s Current_Serial 210.105.79.2
        switch ( $? ) { // ’named-xfer’čÛá şÒáąÏò ĺÏáłÁ ’$?’ňź ąÏåą¡ęÛå ĺÑÞąÄşÉí
                case 0 : OK; // łÈęÈňÍåňÈ ąÉöňÛí, Zone Transferąť šÝåňÀŕÈ ňÉãňÛí
                case 1 : OK; // łÈęÈňÍåňÈ ŋÛòąťşÊñňÛí, Zone Transferąť łÍòąÑòŋÍÞňÆęĳ łÁşÊòďÔí
                case 2 : ERROR; // čźňÝíłÿĺÿęÛå ŕÉóňÛå łÁ ňÍïňÛí
                                // şÑÞňÛá čźňÝíłÿĺÿąť ďĳğźňÝáňÇ AuthorityęÛå ąÉóŋÈ ňÉãňÛí
                case 3 : ERROR: // łÈęÈňÍåňÈ ąÉíłĳşÊñňÛí, ąÈŋÑáňÇ ĺÊÞňÍîřťšÈ ňÅŋÈ
        }
        primary kr.freebsd.org sec-kr.freebsd.org
}

ÃK˚ ¸î£ ťĞý V(Ž: Secondary NS’s IP)Ćtˇ Zone Transferõ ťÌăLı ćř8, Primary NS˚ Ù!7‹Ć řüY ›ù łŐú uř. (Zone Transferˇú CćăŹ ,¸§ :[Ć, ÒSS!Ć Âć „ż ňý Ź ťÌýř)

xfrnets 210.105.79.3&255.255.255.255 210.105.80.128&255.255.255.128

¸,ù BIND-4˚ zAŽ‚Ú, IP 210.105.79.3Y 210.105.80.129-254 Ćtˇ Zone Transferõ ťÌăĘŹ˚ y¸ř. BIND-4ĆtŹ „ż IPő tõVœ£ #ĂqŢ øąĆ Âľ “IP&Mask”˚ Íéœ£ @Àú ȷĄă6, ÁŠSS ;–õ ťÌăLı č EÍĎ ’210.105.79.0’Y ›¸ ˝SS¿õ fĲăŁê ýř.

options {
        allow-transfer { localnets; 210.105.79.3; };
};

BIND-8˚ EÍĆ ľ¿ tč` Žć P!Œ¿ő, 210.105.79.3ˇú ťÌć Ž¸ř. localnetsŹ Žcq¸6 ř ô Žcq£Ź any, none, localhost ` –ř.

7.1.5 #§Ü 7‹ ’.nslookuprc’

nslookupù ìśè ’~/.nslookuprc’ 7‹¸ U&ă8, 4Ìú ›q łŐú SAćř. »ě zAăŹ łŐ¸ – ř8, Æ 7‹ú `ľ ^‘Üč ¡ –9ř.

* .nslookuprc šťňÝå ňż
set type=NS
set nosearch
set debug

7.2 DIG

Dig(Domain Information Groper)˚ PÌłú SŽˇ §qÃêÀ ăı. ’nslookup’Y˚ §ă: ò¸Ź ¿3 {Şˇ, PÌ¸ ^@ăL, ;ş¸ \ČăŁ, Shell Script#Ćt s£ PÌýř. řüù ns.kornet.ne.krú `ľ www.nobreak.com˚ A łŚȷõ *_ć @Y¸ř.

$ dig [@čźňÝíłÿĺÿ] ďĳğźňÝá [řÂęÈśťňÝî] [+řÂęÈňÑîłÏá]
$ dig @ns.kornet.ne.kr www.nobreak.com A
;; ANSWER SECTION:
www.nobreak.com. 16h12m36s IN CNAME ns.nobreak.com.
ns.nobreak.com. 1d19h12m27s IN A 210.105.79.2
;; AUTHORITY SECTION:
nobreak.com. 22h17m35s IN NS ns.nobreak.com.
nobreak.com. 22h17m35s IN NS ns2.nobreak.com.
;; ADDITIONAL SECTION:
ns.nobreak.com. 1d19h12m27s IN A 210.105.79.2
ns2.nobreak.com. 1d1h46m58s IN A 210.105.79.3

DIGŹ ňýĆ Âć @Yõ ANSWER SECTIONĆ, ľ¿ ê-‚˚ ‚Šú ‚Ź P„tč AÃõ AUTHOR- ITY SECTIONĆ, ŤýL, ŸØłŚȷ #¸ –ú EÍ ŤĆÂć AÃõ ADDITIONAL SECTIONĆ ;şă Ł uř.

7.3 DNSWALK

DnswalkŹ Perl£ Cȷý SS¿^!£˚ U&ăŞ MŹ ÒSS!õ `òÅŹ MX, PTR¸ {Ź A, ffiGý CNAME, îîăŞ Mù ¸ö[ı, ĂĞý !ł‹¨ ê!, ÝŻÅ# ŸØ łŚȷ, Lame Delegation # Zone Ú ¸âő¸SS˚ řjć ąêõ üIuř. y˛ Ň>X Gć [C>ú ŢşăŹÚ êÓ¸ þ ,¸ř. Dnswalk˚ /ê čLù řü sŹĆt uú ¡ –ř.

• <http://www.cis.ohio-state.edu/~barr/dnswalk/>

$ dnswalk -raFl freebsd.org.
Checking freebsd.org.
Getting zone transfer of freebsd.org. from ns2.iafrica.com...done.
SOA=implode.root.com contact=hostmaster.freebsd.org
FAIL: Cannot get SOA record for pt.freebsd.org from zeus.ci.ua.pt
(lame?): Connection refused
BAD: lv.freebsd.org NS ns.fasts.com: lame NS delegation
BAD: eu.freebsd.org NS server.zsb.th-darmstadt.de: unknown host
WARN: irc3.freebsd.org CNAME irc.nocturnal.net: CNAME (to nocturnal.net)
WARN: ns.th.freebsd.org A 203.154.230.20: no PTR record
WARN: irc2.freebsd.org CNAME va.i-Plus.net: unknown host
1 failures, 3 warnings, 1 errors.

DnswalkŹ *Põ ¡śă§ æľ ľ¿ ê-‚ú Zone Transfer ć ó 4Ù:œ£ Digő Resolver Ø1ú PÌ ćř. Delegationý ê-‚ú 0Ę`6 *Põ śă§ :[Ć $Â ê-‚ú [ýćř8 ćěæ PÌľÈŤ ă ř. 8 Miscellaneous

8.1 FQDN(Fully Qualified Domain Name)

FQDNù <Ýć ê-‚ v§łú aćř. Ž£ ŹŠ!SSq zX | ê-‚<ú Åuă8, ’YAHOO.COM.’ú «şčŞ, ’WWW.YAHOO.COM.’ú «şčŞ ?Òăř. ŤŠt ¸ăć ?ÒĄú Ÿă§ æľ FQDN¸Ĺ ş qõ PÌă6, ¸Ź Namespace GW\Ćt /[ ÒSS!<ú jěăŹ ê-‚<ú yćř.

www(şĳłÆśÆğÏò), yahoo.com.(ďĳğźňÝáğÏò), www.yahoo.com.(FQDN)

ÙY:œ£ ê-‚˚ v§Ź P„SSW¸SS\˚ E£õ <Ý& ă§ æľ ȷĆ ê!(’.’ Ø! ê-‚)õ jěă Łb ăŞˇ, Ã` ê!õ fĲăL PÌćř.

8.2 DNSő BIND˚ ò¸

DNSŹ Domain Name System˚ cı£˚, ÛS P¸Č èSSðú yćř. SŽ Ö3 -qÃ8, ê-‚<ú IP sŹ£ žÞľsŹ ŞłÁ¸ř. Ň, ‚âVĆ U&ăŹ ¡˘ù P„tčŹ ´´ ê-‚ GW\˚ ‹ÙÛú [ ýăL, AÃõ ÅuăŹ ÁĘ¸s! ResolverŹ ŚYĆ 0Ę ÛSý ıÒ| ÙăŹ AÃõ üú ¡ –Ź èSS ð, ¸ ,ú DNS ĘL ćř.

BINDŹ Berkeley Internet Name Domain˚ cı£, DNSõ uÇć ŹŠ!SSq˚ ă#¸8t, ’Œ¿—’¸Ĺ şq˛ď DNSõ uÇć ŹŠ!SSqõ aăŹ Â<P£ 5¸§ê ćř. BINDŹ $˚ ?fi ŤŸnĆ j6ü} L, `$ Gý PÌýř.

8.3 BIND-4(Traditional)ő BIND-8(Next Generation) `Ş

BINDŹ 1999[ 1Ú Ç& BIND-4ő BIND-8˚ ~ `Ş` U&ćř. 1998[ 5Ú 11‹ /[ č; 4.9.7¸ `ýŃ ü6 ;`:‚ BIND-4 `ŞŹ ˝ˇü}L, BIND-8 `ŞŹ Ç& 8.2õ `ýŃăL –ř. BIND-8ù RFC2136, RFC1996ú ¡űăŁ -vęŔY ÃK¸ ¿3 „xüq Ňvü}ř. >Ţ:œ£ BIND-8£ ę;¨ ìŞˇ, Ç & ÂÙÛ˚ ê-‚ -ę9ő OS řÌ` ąŤ§^ *Šý BIND-4õ xØăL –œt£, ~ `ŞŹ Xœ£ê \¿§^ WUč ,œ£ Ž\ýř. ăŞˇ, s ˇöù BIND-8£ Jq`L –ř.

BIND-4ő BIND-8˚ ¡Ù:‚ ò¸Ź, Ù! 7‹˚ žÜ¸ř. BIND-4ĆtŹ Ù! 7‹¸ named.boot ¸L, BIND-8ĆtŹ named.conf ¸ř. Zć Ù! 7‹˚ ȷĄ Şłê ò¸` –ř. §Í Zone 7‹Y jÑ 7‹ # ù ô‹ăt£, BIND-4Ćt BIND-8£˚ ˝¸Ťł¸Őù ŹŠ!SSqõ zXăL, Ù! 7‹ú xč6ăŹ , œ£ Tăř.

8.4 Public Domain

Ã` ê-‚¸Ę ă8 Nøþ ê-‚ú ˙ćř. ¸Ź ‚âV q%Ćt# ?Ž¸ `ăăêÀ P„SSW¸SS` Ş \Ć nŁ–Ź ê-‚ú yćř. Ň, P„SSW¸SS\Ć ¨¿ üŞ Mù ê-‚ù P„tčõ u9ăŁê ľ ¿ P„tčõ $fl Ť? resolvingăŹ EÍõ C¡ăN üú ¡ {Ź fľ ê-‚¸ ýř. P4Ćt ÃK#˚ ¸î£ ^Ó PÌýř.

8.5 CNAME˚ PÌĆ [ľ

CNAME˚ PÌ ŁÙĆ Âľ ˘ù DNS ;[`ffiù řô ˚>ú Ã‚ř. A łŚȷˇú PÌăıŹ ˚>ê – ř. "&, CNAME¸ CNAMEú j‚6ăŹ EÍĆ ÂľtŹ [ť ıÒ˝ř ’ýř/Kýř’ é˚ 9ı ˚>¸ ffiq` –L, #§ RFCĆtŹ ¸õ ŽăL –ř. ăŞˇ, BIND implementationù ¸õ ŞŽ:œ£ ÃK Ý ÂăL –ŹÚ ¸Ź Í ê-‚˚ tüSSõ AliasingăŹ EÍõ jěăŁ, CNAME łŚȷŹ »Í îÌć , ¸ Pì¸L "A ÒSS!˚ IP` žEü}ú : [ťý łŚȷõ üIřę6 ¡Aú ă§ ÃřŹ, CNAMEú PÌăŁ s łŚȷ˚ ¡A 4Ńú 7ŻèÅŹ ,¸ Łă?£ ‘ýăL îñ:¸§ :[¸ř. CNAME łŚ ȷ˚ Ìł(MX, SOA, NS#˚ łŚȷő Ŋ@ăŞ MŹ,)ˇ u¡ćř8 CNAMEù »Í îÌă3 SSÌ þ ¡ –œýĘ f´ćř.

8.6 Zone Ú¸âő¸SS ȷĄĆ Âľ

‹Ł:œ£ řü˚ ŚYú u¡ľ Zone Ú¸âő¸SSõ ȷĄă8 ì¡õ v¸ŹÚ êÓ¸ ýř.

1. TABú PÌľ Őú ”:ř. ¸,ù ˇŢ łŚȷõ üŹÚ êÓ¸ ýř.

2. TTL ¯ffiù ?~ #şæõ PÌă$# 2D, 1Wő ›¸ ?~ şæ§Òõ PÌľ ‹í:œ£ §«ćř.

3. ÒSS! A˚Ź řüY ›¸ ?~ ÒSS!<ˇú PÌă$#, ?~ FQDN v§ćř.

ftp IN MX mail
www IN CNAME power

ftp.nobreak.com. IN MX mail.nobreak.com.
www.nobreak.com. IN CNAME power.nobreak.com.

Óù _Qù ÒSS!<ú ÍQĎ FQDN v§ćř. Í §[˚ ÒSS!õ CNAMEœ£ Ŋ@č EÍ` –§ :[Ć ¸,¸ XÌ ‹Ł:¸L ˘¸ PÌýř.

ftp IN MX mail.nobreak.com.
www IN CNAME power.nobreak.com.

4. `ăă8, N7ţ £tÂ£ #ŐăŁ, |Ä A˚üŹ ÙÛ¸ {êÀ ćř.

8.7 ŸØ łŚȷ (Glue Record)

ŸØ łŚȷŹ NS łŚȷ˚ ‚ı£ sqŞŹ A łŚȷõ ˙ă6, P„tčĆ Ù!SS!Ů AÃõ CWćř. ř ü˚ EÍ ’ns.nms.nobreak.com’¸ ŸØ łŚȷ¸ř.

nms.nobreak.com. IN NS ns.nms.nobreak.com.
ns.nms.nobreak.com. IN A 150.183.110.2 ; ąÛåęÁ ęźřĳďÆ

ăŞˇ, řüY ›¸ ¡ÙĆt [ýüŹ P„tč ’ns.kr.freebsd.org’£ ê-‚ú æ„ăŹ EÍ Ď, ’freebsd.org’˚ NSĆt Ÿ£ łŚȷ ’ns.kr.freebsd.org’` ¸y A˚üq –œt£ ŸØ łŚȷ ’ns.nms.nobreak.com’Ć ’ns.kr.freebsd.org’˚ IPõ zAăŁ Ù!SS!Ů AÃ£ PÌăŁtŹ Kýř.

nms.nobreak.com. IN NS ns.nms.nobreak.com. ; (X) ŋÖòĺÑÞďÔá ąÛåęÁ ęźřĳďÆ
ns.nms.nobreak.com. IN A 210.105.79.2

nms.nobreak.com. IN NS ns.kr.freebsd.org. ; (O) ĺťęÛá łťňÕò

¸õ |Äý ŸØ łŚȷĘ ă6, |Äý ŸØ łŚȷŹ P„tč` ^£Ï IP sŹ£ ę;`$# {qŞŹ , ú qů3 ćř. P„tčĆ Âć ŸØ łŚȷŹ P„SSW¸SS\Ć î‹ă3 îŞüŹ,¸ ^ř.

8.8 Lame Delegation

Lame delegation¸Ĺ Namespace \Ćt ůqŢ ¨¿õ ˙ćř.

nms.nobreak.com IN NS ns.nms.nobreak.com.
                        IN NS ns2.nms.nobreak.com.

Žõffiq ’nms.nobreak.com’¸ æő ›¸ ~ „˚ P„tčõ ‚œ#, ~ tč | ă# Óù ?~` ľ¿ ê- ‚Ć Âć Authorityõ ‚Ş MŹ EÍ, Ň Primary, Secondary zA¸ Küq –ú EÍ` Lame delegationĆ ľ¿ýř.

8.9 ’Authoritative answer’ő ’Non-authoritative answer’

Name ServerŹ Ů˚Ć Âć @Yõ jÑĆ 9$ăL –§ :[Ć ›ù Ů˚` Åuü}ú : Namespaceõ › ŞŞ ML jÑ˚ ıÒ£ ˇò3 ßżćř. jÑ˚ ıÒŹ Resolvingè uù TTL(Time To Live) è^ ôKĆ ˇ îîăL, TTL EYóĆŹ 7§ýř. ÁĘ¸s!˚ ê-‚ Resolving Å»è P„tč` jÑ˚ ıÒ£ ß ż č EÍŹ ’Non-authoritative answer’¸L, jÑĆ ıÒ` {$#, ıÒ˚ TTL¸ ˇ§üq ľ¿ ê-‚˚ Primary P„tčĆt Ť? ıÒõ uq żžú s}ú EÍ` ’Authoritative answer’¸ř.

8.10 Positive & Negative Caching

ìC fSSĆt Resolving Å»ù řüY ›¸ ˘ù ÙÛ |Äýř.

$ finger @kfug.kr.freebsd.org
$ talk nobreak@kfug.kr.freebsd.org

0Ęt, P„tčŹ ćě *_ć ê-‚ AÃõ jÑĆ îŞăŁ, óĆ Å»þ ›ù Ů˚õ îñ:œ£ Â˛ă êÀ uÇüq –ř. Ťľř8, U&ăŞ MŹ ê-‚Ć Âć Å»ù qN3 čń? ‹Ł:œ£ ffiGý ê-‚ Ć Âć Å»ê ˘¸ |Äýř. Zć ¸ EÍ P„tčŹ `ăć `Şõ ?~ Ò_ăt£, ÝŻÅć ‚âV ! ŠŹ Š`ĘŹ [Cê C§ýř. 0Ęt, P„tčŹ ¸ľ" ffiGý ňýĆ Âć @Yê jñăŁ ÝŻÅć !

ŠŹú òşćř. ¸õ Negative jñ¸Ę ă6, ŁÂ£ *_¸ üŹ ê-‚Ć Âć jñú Positive jñ¸Ę ćř. œL£, P„tčŹ jÑõ żê£ 9$, [ýăŞ M§ :[Ć ’named’` [Òă8 jÑê ěÍ PĘŢř. 0 Ęt, `ăă8 Zone Ú¸âő¸SS˚ ¡AóĆŹ śz(kill -HUP) èŤGú ¸ÌăêÀ ćř.

8.11 Iterative(Nonrecursive) & Recursive P„tč

P„tč` Recursive ?ȷ£ ôȷč :ĆŹ, ÁĘ¸s!(¸õ ’Stub Resolver’Ę ćř)˚ Å»Ć Âľ Namespaceõ *_ćó @Yõ ;ţćř. ăŞˇ Iterative ?ȷĆtŹ N ¡ {Ź Ů˚(ıê¸ [ýăŞ MŹ ê-‚ Ć Âć Å»)Ć Âľ, ßż `ăć NS˚ @Àú ;ţćř. ÂÙÛ˚ P„tčŹ Recursive ?ȷ£ ôȷă6, Iterative ?ȷŹ Ø!tčő ›¸ P„tčõ æć P„tč(P„tč^˚ `êĆŹ Iterative ?ȷ` PÌß) Ćt Yřć !ŠŹú ˚§æľ PÌćř. Zć, ÁĘ¸s!Ź Iterative ?ȷ£ zAý P„tčõ PÌč ¡ {œt£, P„tč @À(Ž:resolv.conf, èêÍ˚ DNS ü§@À)Ć 8`ăŁtŹ K ýř. BIND-4ĆtŹ Ù !7‹Ć ’options no-recursion’ú 8`ěœ£˚, Iterative ?ȷ£ ;Þč ¡ –L, BIND-8˚ EÍĎ options Ď!ýĆ ’recursion no;’õ zAćř.

8.12 RTT(Round Trip Time)Y Nameserver xØ

P„tč^Ć Ů˚, ßżĆ ŹÅüŹ è^ú Round Trip Time¸Ę ćř.(Recursive ?ȷăĆt˚ * *_ è ^¸ Ięř) BINDŹ 4Ù:œ£ Í P„tčĆ Âć RTT ¯ú §ÀăL –ř`, Å» ê-‚ĆÂć ř¡˚ Authority NS | RTT ¯¸ `$ 0ù P„tč£ $9 Ů˚ćř. Authority NSffiĆ Âć RTT AÃõ ‚L –Ş MúEÍĎ, ľ¿ P„tč ;–Ć Ů˚(ôèĆ)õ Ã4q ˇô ßżú uüY ěÍ Ù`:œ£ RTTõ QAćř. RTT` QAý řüÙâŹ ľ¿ ê-‚Ć Âć Å»¸ RTT` `$ :ù tč£ $9 Ã4q Ţř. Zć, == tčˇ¸ GŽ PÌüŹ [Cõ ˚§æľ ňýõ ;ćč : ˝ř ľ¿ P„tčĆ Âć RTT¯ú SŽB Š`èÇř.

8.13 ő‹ȷbȷ (œL RFC1034 p25)

Zone Ú¸âő¸SSĆŹ řüY ›¸ ő‹ȷbȷ(*) PÌ¸ ťĞýř.

* IN A 210.105.79.20

ő‹ȷbȷŹ ’ZoneĆ #Í#Ş Mù ÒSS!ffi’Ć »§üt£, Zone˚ ?fi ÒSS!ffiĆ :ÌüýĘ §ÂăŁ x K ýř. ¸ő [ťý ¯ć ì¡Ź řüY ›ù MX łŚȷő˚ Ŋ@¸ř.

* IN MX mail

[ýıŹ ?fi ÒSS!£ ŢţüŹ ‘Şõ ćVœ£ ?œ§ æľ, ő‹ȷbȷő MXõ Ŋ@ăŢŞˇ, ¸,ù § Âć Â£ ôȷăŞ Mú ,¸ř. §Âć ôȷú uÇă§ æľtŹ ?fi ÒSS!Ć MX łŚȷõ 8`ăŁb ćř. 0Ęt Æ ŽŹ A˚üŞ Mù ÒSS!õ @:Ş£ć ‘Şõ ćVœ£ ?ú <¸ř. (:Á îÌč ¡ê – ř) Zć, ő‹ȷbȷŹ ÒSS!<(ê-‚ `Ş˚ / ăş)œ£ˇ PÌþ ¡ –ř. řüú Ãı.

www.* IN A 210.105.79.20

’www.ANYTHING.nobreak.com’˚ ôȷú §ÂăŢŞˇ, ¸ §˚( I¸%qŹ Ýś&ê CÂ£ ôȷăŞ M Źř.

8.14 Serial Number SA

$Â ê-‚ú [ýăŹ -ę9ffi˚ ì¡ | ă#Ź %ù zÚ¸!ȷzœ£ ‚ć ffiGý Serial Jč¨¸ř. ‹ Ł:‚ [ż‚ ’YYYYMMDDNN’ v§łœ£Ź 4294[ńŞ v§õ č ¡ –ŹÚ, 19990205010Y ›¸ ì¡ £ Y«ý ’0’ù ľ¿ Żȷõ ąčŤ£Í èÇř. 0Ęt Secondary˚ Zoneù $§^ zÚ¸!üŞ Mú ¡ – ř. řüY ›¸ [Cõ ľ@č ¡ –ř.

1. Secondaryõ Ť? [ýćř8, $9 Primary Zone˚ SerialúA\:œ£ SAćř. SecondaryĆ 9$ü q –Ź Zone 7‹(Zone Transferý)ú QCćó BINDõ & uôćř.

2. Secondary` Í§[Ć ˚ľ [ýüq X˚ Şł¸ Ý`ăč EÍ,Zone˚ Serialú ’0’œ£ zAćř. SecondaryŹ ’0’ú Serial£ ‚Ź ZoneĆ Âľt, XS&:‚ zÚ¸!õ ˛śăt£, Refresh s§ˇÂ § řß ó, řè A\:‚ Serial£ SAă8 ýř.

nslookup -type=SOA kr.freebsd.org ns2.nobreak.com

Secondry` ‚L –Ź ľ¿ Zone˚ Serial ěÒŹ æő ›¸ Ý‚č ¡ –ř.

8.15 IP žôĆ 0ô TTL SA

tüSS üL–Ź P!Œ¿Ć |Åć žE¸ Ž\ýř8, řüY ›¸ ľ¿ ÒSS!˚ TTLú „è£ 10Û(6000sec) Aê£ 08q ~Ź ,¸ ^ř.

www 6000 IN A 210.105.79.6

Í P„tč` IŽ jñăŞ MêÀ ă§ æľ TTLú 0œ£ SAăŹ ,ê #CŢ Mœ#, ÁĘ¸s!` ľ ¿ ê-‚ú rČSS č :˝ř ŁÄüŹ Resolvingú ôŁă§ :[Ć, ĘŁŤć Şłù Ięř. Maximum Propagation Delay Time(SA;˚ TTL + SA; SOA˚ Refresh) ˇÂ §řß ó, ȷz(IP žE)ă8 üŹ Ú, Eź:œ£ P!Œ¿ žE¸ èȷü8 Ž\X Gć 8` ¸ô¸ Ňfăt£, P!Œ¿` KAý óĘê, 1-2‹ Aê ›Ć TTLú Ù\ ÄŁăŹ ,¸ ^ř. ľ¿ ZoneĆ Žć ?fi ÒSS!` Â\‹ EÍĎ, SOA łŚ ȷ˚ Minimum¯ú SAăŁ ‹í:œ£ :Ìč ¡ –9ř.

8.16 yă¨ tč^˚ Ùă Wî (Load Sharing Between Mirrored Servers)

tč` &!¡õ ˇ¿ăŞ Gč EÍ, Ť ľ@þœ£˚ ř¡˚ yă¨ tčõ ÏŰăŁ, Ùăõ ÛžèÅŹ Ş łú f´č ¡ –ř. ăŞˇ, ¸ăć Şłù yă¨ tčõ PÌıĆ3 ÚÃăŁ tč˚ Ùă` ¸ôăŹÚ ìŮ:œ£ ˘ù è^¸ ŹÅüL, :<ć Ùă ÛŢõ §Âă§` *¸fi [C` –ř. ŤŠt ;Üv˚ Âv ěÒ tüSSő ›¸, PÌı˚ Å»ú ´´˚ yă¨ tč£ Ŋ@ľsŹ Âv ê-‚ú f´č ¡ –ŹÚ, Ł §Ćt Ť Şłú Ź„ćř. Shuffle Addresses¸Ę ÝýŹ ¸ "żć §łù BIND 4.9 Ùâ ŞÙýř.

www 180 IN A 210.105.79.101
                180 IN A 210.105.79.102
                180 IN A 210.105.79.103

ă#˚ ÒSS!<Ć Łă„˚ IPsŹõ s}ú EÍ, P„tčŹ ľ¿ ê-‚Ć Âľ řüY ›¸ ĘÏȷ £þ Şéœ£ ßż ćř.

$ nslookup www.nobreak.com
Name: www.nobreak.com
Addresses: 210.105.79.101, 210.105.79.102, 210.105.79.103

8. Miscellaneous 46

$ nslookup www.nobreak.com
Name: www.nobreak.com
Addresses: 210.105.79.102, 210.105.79.103, 210.105.79.101

$ nslookup www.nobreak.com
Name: www.nobreak.com
Addresses: 210.105.79.103, 210.105.79.101, 210.105.79.102

¸,¸ £ȷ ŇŤñ(Load Balancing)ù IęŞˇ, ÁĘ¸s!Ź 3Â˚ tčĆ qŮAê Weă3 ?Žüt£, Ùăõ WîăŹ îYõ uú ¡ –L, Zć ¡Ù£Ź Âv ê-‚ˇú Ný8 üt£, tč˚ Ý$ Ď 9ŹĆ îŊăř. Æ §łú :Ìč :ĆŹ ĘÏȷ £þ¸ ŞÙüŞ MŹ P„tčõ LšăŁ TTLú 03 þA(TTL ¸ ˇ§ăŁ řè Å»¸ ffiqąêÀ)ăŹ ,ê ^ř.

Ză#˚ Şłœ£Ź ř¡˚ CNAMEú Ŋ@ăŹ Şł¸ř. ÙY:œ£ ř¡˚ CNAMEù $Ùü§ :[Ć, Łȷè řüY ›¸ Ù! 7‹Ć żê˚ łŐú sqb ćř.

options {
        multiple-cnames yes;
};

¸,ù BIND-8 Ćtˇ `ăă6, Âv:œ£ YAHOO(www.yahoo.com)` ¸ľć Şłœ£ ÏŰýř.

www 180 IN CNAME www1.nobreak.com.
                180 IN CNAME www2.nobreak.com.
                180 IN CNAME www3.nobreak.com.
www1 180 IN A 210.105.79.101
www2 180 IN A 210.105.79.102
www3 180 IN A 210.105.79.103

ř¡˚ A łŚȷ Şéù Resolver˚ £z NS` Authority NSĆt ř¡˚ IP(ĘÏȷ £þý)õ J;ŃI jÑ Ć 9$ľ ˝ ó ı–:œ£ê ĘÏȷ £þ˛ýõ ľsŞˇ, ř¡˚ CNAME Şéù £z NS` ć „˚ sŹ ˇú J;Ń§ :[Ć ı– ĘÏȷ £þ¸ Ý`ăă6, TTL¸ ˇ§þ :ńŞ ľ¿ Resolverffiù ă#˚ sŹ õ PÌă3 ýř.

• Authority NSĆ Ť? Ů˚ăŢú EÍ

$ nslookup www.nobreak.com ns.nobreak.com
Name: www1.nobreak.com
Address: 210.105.79.101
Aliases: www.nobreak.com

$ nslookup www.nobreak.com ns.nobreak.com
Name: www2.nobreak.com
Address: 210.105.79.102
Aliases: www.nobreak.com

$ nslookup www.nobreak.com ns.nobreak.com
Name: www3.nobreak.com
Address: 210.105.79.103
Aliases: www.nobreak.com

• NS˚ jÑĆt ŃIď EÍ

$ nslookup www.nobreak.com ns.kornet.ne.kr
Name: www2.nobreak.com

9. Bibliography 47

Address: 210.105.79.102
Aliases: www.nobreak.com
$ nslookup www.nobreak.com ns.kornet.ne.kr
Non-authoritative answer:
Name: www2.nobreak.com
Address: 210.105.79.102
Aliases: www.nobreak.com

œL£, £ȷ ŇŤñú uÇă§ æľtŹ èSSð˚ ÙăĆ 0Ę ĘÍ6ú SAăŹ §G` żê£ ŻÅăř.

9 Bibliography

1. Paul Albitz & Cricket Liu, “DNS and BIND 3rd Edition”, O’Reilly & Associates, Inc., ISBN 1-56592- 512-2, Sep 1998 2. Paul Albitz, Matt Larson & Cricket Liu, “DNS on Windows NT”, O’Reilly & Associates, ISBN 1- 56592-511-4, Oct 1998 3. Bryan Costales & Eric Allman, “sendmail 2nd Edition”, O’Reilly & Associates, ISBN 1-56592-222-0, Jan 1997 4. Bryan Costales & Eric Allman, “sendmail Desktop Reference”, O’Reilly & Associates, ISBN 1-56592- 278-6, Mar 1997 5. H. Eidnes, G. de Groot & P. Vixie, "Classless IN-ADDR.ARPA delegation", RFC2317, Mar 1998 6. M. Andrews, “Negative Caching of DNS Queries (DNS NCACHE)”, RFC2308, Mar 1998 7. O. Vaughan, “A Legal Basis for Domain Name Allocation”, RFC2240, Nov 1997 8. M. Hamilton, “Use of DNS Aliases for Network Services”, RFC2219, Oct 1997 9. R. Elz, R. Bush & S. Bradner, "Selection and Operation of Secondary DNS Servers", RFC2182, Jul 1997 10. S. Thomson, Y. Rekhter & J. Bound, "Dynamic Updates in the Domain Name System (DNS UP- DATE)", RFC2136, Apr 1997 11. P. Vixie, "A Mechanism for Prompt Notification of Zone Changes (DNS NOTIFY)", RFC1996, Aug 1996 12. C. Everhart, L. Mamakos & R. Ullmann, "New DNS RR Definitions", RFC1183, Oct 1990 13. P. Mockapetris, "Domain Names - Implementation and Specification", RFC1035, Nov 1987 14. P. Mockapetris, “Domain Names - Concepts and Facilities”, RFC1034, Nov 1987 15. M. Lottor, “Domain Administrators Operations Guide”, RFC1033, Nov 1987 16. M. Stahl, “Domain Administrators Guide”, RFC1032, Nov 1987