Linux Networking-HOWTO (Previously the Net-3 Howto)

Ç 9ı: {Poet} poet@linuxports.com v1.5, August 1999

Ńı: Aă‘ alita@kldp.org 2000[ 2Ú

Ù 9ı: Terry Dawson (s 9ı), VK2KTJ; Alessandro Rubini ([ýı) @ À C 1 < Ź„. 4

C 2 < [t ŃP 4 5 C 3 < ¸ HOWTOõ PÌăŹ Şł 5 3.1 ¸ [tĆt PÌý [ś . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

C 4 < ýĄSS P!ŒÌĆ Âć ‹Ł:‚ 4Ì 6 4.1 ýĄSS P!ŒÌ vG „Ň˚ ^Ĳć ŃP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 4.2 ýĄSS P!ŒÌ [ť ıÒffi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4.3 ýĄSSĆ vćüŞ Mù P!Œ¿ AÃõ uú ¡ –Ź V. . . . . . . . . . . . . . . . . . . . . 8

C 5 < ‹Ł:‚ P!Œ¿ zA [ť AÃ 9 5.1 4` èȷăšŹ ,ù X|‚` ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 5.1.1 /ê˚ vG ŹSS(xØPĺ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 5.1.2 /ê P!Œ¿ ‚ffi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 5.1.3 P!Ø ßÌ Š£ŤŰffi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 5.1.4 IP sŹ˚ z< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 5.2 q%Ć zA <žú Oqb ă#? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 5.3 ıê˚ P!Ø ‚âW¸SS ˇffi§ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 5.4 P!Ø ‚âW¸SS zAă§ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 5.5 Name Resolver˚ zA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 5.5.1 name¸Ĺ X|‚`? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 5.5.2 ŁăÛ¸ ŻÅć AÃ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 5.5.3 /etc/resolv.conf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 5.5.4 /etc/host.conf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 5.5.5 /etc/hosts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 5.5.6 name server îý§ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 5.6 loopback ‚âW¸SS zAă§ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 5.7 ĘÍ6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

5.7.1 ŤŠt, routed Š£ŤŰ¸ ăŹ ‹¸ g` ? . . . . . . . . . . . . . . . . . . . . . . . . 20 5.8 P!Ø tčő tüSS˚ zA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 5.8.1 t/etc/services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 5.8.2 t/etc/inetd.conf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 5.9 řô !řć P!Ø [ť zA 7‹ffi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 5.9.1 t/etc/protocols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 5.9.2 t/etc/networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 5.10 P!Ø ÃKY ?Ű Cq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 5.10.1 /etc/ftpusers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 5.10.2 /etc/securetty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 5.10.3 tcpd˚ ÒSS! ?Ű Cq §ł . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 5.10.4 /etc/hosts.equiv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 5.10.5 ftp ÚBú N”3 zAă§ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 5.10.6 P!Ø ŞÜź . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 5.10.7 řô Pĺffi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

C 6 < IP ő ¸ÌV [ť AÃ 32 6.1 Ethernet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 6.2 EQL - multiple line traffic equaliser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 6.3 IP Accounting (for Linux-2.0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 6.4 IP Accounting (for Linux-2.2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 6.5 IP Aliasing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 6.6 IP Firewall (for Linux-2.0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 6.7 IP Firewall (for Linux-2.2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 6.8 IPIP Encapsulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 6.8.1 A tunneled network configuration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 6.8.2 A tunneled host configuration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 6.9 IP Masquerade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 6.10 IP Transparent Proxy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 6.11 IPv6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 6.12 Mobile IP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 6.13 Multicast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 6.14 NAT - Network Address Translation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 6.15 Traffic Shaper - žÞ `ăć ÂŃk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 6.16 Linux-2.2Ćt˚ ĘÍ6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

C 7 < ‹Ł:‚ PC ăȷSSq PÌă§ 46 7.1 ISDN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 7.2 Linux-2.0Ćt˚ PLIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 7.3 Linux-2.2Ćt˚ PLIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 7.4 PPP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 7.4.1 pppdõ ¸Ìľt P!ØĆ Űu:‚ Ŋ@ú îŞă§ . . . . . . . . . . . . . . . . . . . 50 7.5 SLIP client . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 7.5.1 dip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 7.5.2 slattach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 7.5.3 qŮ EÍĆ qE ,ú PÌă# ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 7.5.4 ;ÜxY DIPú ¸Ìć A: SLIP tč£˚ Ŋ@. . . . . . . . . . . . . . . . . . . . . . 51 7.5.5 ;ÜxY DIPú ¸Ìć ô: SLIP tč£˚ Ŋ@. . . . . . . . . . . . . . . . . . . . . . 52 7.5.6 DIP PÌă§. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 7.5.7 „ÂxY slattachõ ¸Ìć Űu:‚ SLIP Ŋ@. . . . . . . . . . . . . . . . . . . . . . 54 7.6 SLIP tč. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 7.6.1 sliploginú PÌăŹ SLIP tč. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 7.6.2 dipú 5Ź SLIP tč . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 7.6.3 dSLIP CÅŞõ 5Ź SLIP tč. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

C 8 < řô P!Ø §Áffi 61 8.1 ARCNet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 8.2 Appletalk (tAF APPLETALK) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 8.2.1 Appletalk ŹŠ!SSq˚ zA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 8.2.2 Appletalkú `ľ ýĄSS 7‹ èSSñ d;èÅ§. . . . . . . . . . . . . . . . . . . . . . 62 8.2.3 Appletalkú `ľ ýĄSS˚ Šßâ Wîă§. . . . . . . . . . . . . . . . . . . . . . . . . 63 8.2.4 Appletalk ŹŠ!SSq èȷă§. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 8.2.5 Appletalk ŹŠ!SSq ìSS!ă§. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 8.2.6 Appletalk ŹŠ!SSq PÌè s˚Pĺ. . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 8.2.7 8` AÃ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 8.3 ATM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 8.4 AX25 (tAF AX25) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 8.5 DECNet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 8.6 FDDI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 8.7 ŠŠ„ `ł¸ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 8.8 IPX (tAF IPX) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 8.9 NetRom (tAF NETROM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 8.10 Rose protocol (tAF ROSE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

1. Ź„. 4

8.11 SAMBA - ‘NetBEUI’, ‘NetBios’, ‘CIFS’ ˚ ŞÙ. . . . . . . . . . . . . . . . . . . . . . . . . . 68 8.12 STRIP ŞÙ (Starmode Radio IP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 8.13 Token Ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 8.14 X.25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 8.15 WaveLan Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

C 9 < Cables and Cabling Ă¸øY Ă¸ø Ŋ@ 69 9.1 Serial NULL Modem cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 9.2 Parallel port cable (PLIP cable) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 9.3 10base2 (thin coax) Ethernet Cabling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 9.4 Twisted Pair Ethernet Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

C 10 < ¸ [tĆ PÌý Ìq ľz 71

C 11 < ISPõ æć ýĄSS ? 73

C 12 < Acknowledgements 73

C 13 < Copyright. 73

1 Ź„.

¸,ù LinuxPorts` ¸ [t˚ 9ı` ý ¸ó „ ěń `ýŃ¸ř. Íx #Ź Xœ£ = ţ ôK ŁăÛ¸¸ [t` îÌăřŹ ,ú Ň>ăL Íý` ýĄSS˚ P!ŒÌ ¸ÙffiĆ [ć AÝăL êŽć AÃõ &Wč ¡ –§õ ĘĹřŹ ,ú ˙ăL òř.

¸ [tŹ O Net-3(4) Howto` Iĺ Networking-HOWTO` þ ,¸ř. ÍýŹ PPP, VPN #˚ I¸ðffiê jěč ,¸ř.

2 [t ŃP

/#˚ NET-FAQŹ Linux Documentation Project` Wé:œ£ èȷý§ ;Ć Linux˚ P!ŒÌĆ [ă Ł ¯& Ů[üŹ ,ffiĆ Âć żžœ£ Matt Welshő Terry DawsonĆ ˚ľ 5ŁPř. Ť [tŹ ýĄSS P !ŒÌ vG˚ »Í #§ č;ú řØL –}ř. NET-2-HOWTOŹ NET-FAQõ ¸qŃUœ6 /#˚ LDP HOWTO | ă#ŢL óĆ č; 3¸Ę Ýß ýĄSS P!ŒÌ ŹŠ!SSq˚ č; 2õ řØL –}ř. ¸ [t Ź òż£ Ť [tõ ¸qŃUœ6 ąŤ č; 4˚ ýĄSS P!ŒÌ vG, "& vG 2.xő 2.2.xő [ť¸ –ř. ¸ [t˚ ¸; č;ffiù Ť KĆ ffiq–Ź ˚Âć ˘ù j˚ 4Ìffi :[Ć ¿§` »Í vPř. ¸ [Cõ ľ @ăŹ ,ú ò§ æľ "A P!ŒÌ sCõ řØŹ ˘ù HOWTOffi¸ ˇffiq Př. ¸ [tŹ N”ù VĆ t Ť [tffi£˚ j‚âõ CWăL IŤ řô [tffiĆ ˚ľ řàŞŞ MŹ Ûbõ řØ3 þ ,¸ř.

2.1 ŸȷŰ poet@linuxports.com.

Íß ĺ\ ŸȷŰú Ł§L –ř. poet@linuxports.com ú `ľ ÍýĆ3 ŊĞú s§ ĘĹř. Zć, ffiGý 4Ì¸# 8`ü}œ8 ăŹ ,ffi¸ –ú EÍĆê ŊĞs§ ĘĹř.

3. ¸ HOWTOõ PÌăŹ Şł 5

(Ńıs: Ńè#, ąŃ¸# q_ć ÙÛĆ ÂľtŹ ŃıĆ3 alita@kldp.org ú `ľ ŊĞs§ ĘŃęř. ó ŁÙ˚ ffi ?òŹ ÙÛ˚ ěŃ¸ \¿& ¸\ă$# ffiGü}ú ¡ –åęř. §Í qCć commentê ÞŰę ęř.)

3 ff HOWTOõ PÌăŹ Şł

¸ [tŹ ăşéœ£ ăŁK –ř. „ ÙÛù AÃ CW ¡u˚ 4Ìú žL –œ6 ÙX Mœ8 ›Ş MIê ýř. řüœ£ P!ŒÌ [CĆ [Ĺ ‹Ł:‚ [Cffiú řØL –œ6 X Ì \Čć ÙÛœ£ ffiq`§ æľ t Łȷè ¸ľõ ľb ćř. #"Ş "A §ÁY [ťý 4Ìffiù ¸ÌVY IP [ť 4Ì, ‹Ł:‚ PC ăȷ SSqĆ :ęć §Áffi, ¯& 5 ¸Ş MŹ §Áffi ¸ľ3 Č „˚ s ĎŐœ£ uÛüq –ř. ¸ [tõ ›ŹÚ řü˚ £tõ 8‹ćř.

‹Ł:‚ 4Ì¸ –Ź ÙÛú ›qĘ

¸ ÙÛù ›Ć #ď $˚ ?fi §ÁffiĆ :Ìü6 ¸ §Áffiú ¸ľă§ æľt »Í |Åăř. Ťă# I˝ ˘ù ëıffiù ¸y ¸ 4ÌĆ ˛¿č ,¸ř.

ıê˚ P!Øú LšăĘ

ıê˚ P!Ø¸ Ç& qN3 uĄüq –ŹŞ Óù Xœ£ qN3 uĄþ ,¸6 qE ăȷSSqő §Á ú PÌč ,‚Ş AÝ& NIb ćř.

ˇc LAN¸# ‚âVĆ Ť? Ŋ@ýř8 “¸ÌVY IP” ÙÛ ú ›qĘ.

¸ ĎŐù §Æ:‚ ¸ÌV zAłY Linux` CWăŹ 7¸qÚ¸# ĘÍ6 ›ù řjć IP P!Ø [ ť "Ĳffiú z<ăL –ř.

9`˚ £e P!Ø¸# ;Ü?Ž Ŋ@Ć [î¸ –ř8 Ť řü ÙÛ ú ›qĘ.

¸ ÙÛù PLIPő PPP, SLIP, ISDN #˚ „‚Ì Œ¿SSì¸Ő Ćt Gý PÌüŹ §Áffiú z<ăL –ř. ıê˚ Åu PĺY [ťý "A §Áú řØŹ ÙÛú ›qĘ

ˇc ıê¸ ŻÅć ,¸ IP# ‹Ł:‚ ăȷSSqő řô ,¸Ę8 ˝Ş˚ ÙÛ¸ non-IP Š£ùŤY " A `ê ăȷSSqĆ Âľ ıČ& z<ľv ,¸ř.

zA ȷzú ăŁĘ

Ť? P!Ø ÞE zAú ľ Ìb ă6 ŇfăŹ [Cffiú ê|& *PăŁb ćř. ŻÅăř8 řô êÓú üIÃIĘ

ˇc ¸ [t` êÓú sŞ Gč [C` Ňfćř8 êÓú üŹ łY čŤõ ÃLăŹ łĆ [ć ÙÛ ú ›qĘ.

Ő;Ę!

P!ŒÌù &y–ř. Ť( Ő;Ę.

3.1 ¸ [tĆt PÌý [ś

qE "A [śê Ł§x PÌüŞ MUœ# <ž[¸ vèüŹ ŞéĆ s˚ľb ćř. ;`:‚ îğSS [t ÜĆ 0Ę ÎĆt «şľb ăŹ ?fi <ž[ XĆŹ ŠÃŠ!` #čř. ¸ HOWTOŹ ”user%”õ ÙNî9 Ďć¸ ŻÅăŞ MŹ <ž[˚ ŠÃŠ!£, ”root#”õ Ø!£ ìśăŹ <ž[˚ ŠÃŠ!£ PÌćř. su ú #Í7 : ”#” vèõ 5Ź Î SS¿^!õ ‚Ìć ÙÛY˚ ÔĹú ˚§ æľ ”#” Âê ”root#”ú xØă Ţř.

“vG {7‹ ľŐffi”ú #Í7 < menuconfigĆ ˚ľ PÌüŹ Íéœ£ vèýř. (9ı ˛ď) menuconfigĆ ˛¿X Mř ăÌĘê ¸ľč ¡ –ú ,¸ř. ˇc łŐffi˚ nestingĆ ˚[>¸ –ř8 ćě Š£ŤŰú ì śèĹ ÃĘ.

¸ [t˚ html č;ú PÌćř8 řô HOWTOffi ˛ď ¸ [t˚ ÄPÆ ú `ŞL –Ź ,¸ »Í êÓ¸ þ ,¸ř. ˇc [t ;–õ `ŞL –Ş Mř8, ?fi HOWTOŹ metalab.unc.edu(/pub/Linux/HOWTO % ńùý)ő Ę ¡ {¸ ˘ù yă P¸!Ćt uč ¡ –ř.

4 ýĄSS P!ŒÌĆ Âć ffiŁ:fl 4Ì

4.1 ýĄSS P!ŒÌ vG „Ň˚ ^Ĳć ŃP

§U˚ ,ffi ˇÂ ^ù Ąăú Şĺ tcp/ip Š£ùŤ SSØú ^£Ï vGĆt „Ň ăŹ ,ù ÖŞ Mù ‹¸} ř. U.S.L˚ :ż£ ‚ľ Cć:‚ 9ȷĎœ£ §U˚ ,¸ Cćú ŃŹŞ` ÝÝìřL §U˚ ,Ãř Ì ^ L ř;& řò3 ˇffišŹ ŐA¸ –ú ¿èĆ §U˚ ,ú j6ăŞ MœšŹ @A¸ 4šPř.

vG P!Ø˚ „Ňú sêć #§ ıÙıŹ Ross Biro <biro@yggdrasil.com> Ţř. RossŹ WD-8003 P! Ø ‚âW¸SS bȷÌ ȷĘ¸č æĆt ^şăL Ýř;ăŞˇ »Í îÌć Ø1ffiú uÇăŢř. ¸,ù˘ ù PŁffi£ ăŁŽ Ť ŹŠ!SSqõ `ŞL ìźľ ÃêÀ ă§Ď ?ÛřL == PŁffiù "êú ‚âVĆ Ŋ@èÅ§ æľ ¸ zAú PÌă§ê ăŢř. ýĄSS „Ň Wô– KĆt P!ŒÌ ŞÙĆ Âć Sş¸ Ňf ăŢL @v RossĆ Âć ‹Ù Ù¿ć SşY Ť˚ „‚:‚ þ„ffi¸ Ť` ¸Ùć ĄYÃř ÍČľKt ŤŹ „Ň ýÌ ıýĆt ]ă#3 ü}ř. Ťć f.ˇú ^IăŹ ÞEĆt Š£D!` èȷüêÀ ăL qE î Ìć ,ú ˇffiq 4Ź þ„ú ŃIffi‚ Ross˚ dşù ¸ó˚ ȷzĆ $» Ńčú ăŢL @v ŞŽ˚ ĄWĆ ŰÆ:‚ ÅŹ` ü}ř.

Orest Zborowski <obz@Kodak.com> ù /#£ ýĄSS vGÌ BSD ŹĘ Š£ŤŠČ ‚âW¸SSõ ˇffi}ř. ¸,ù ¡˘ù §U˚ P!Ø Š£ŤŰffi¸ À ¡A {¸ ýĄSS£ j6þ ¡ –êÀ ľ~řŹ ÚĆt »Í À Ţ;¸}ř.

¸Ńü Laurence Culhane <loz@holmes.demon.co.uk> ù SLIP Š£ùŤú ŞÙăŹ ýĄSSÌ ȷĘ¸čõ ˛ü „ŇăŢř. ¸,ù ¸ÌV P!ŒÌú č ¡ {}Ï ˘ù PŁffiĆ3 ^£Ï P!ŒÌ ŹŠ!SSqõ ì źč ¡ –3 ľs}ř. Zć qE PŁffiù ¸ ȷĘ¸čõ ¸ÌăŁ ‚âV ?Žú ăŹÚ PÌă§ê ăŢ ř. ¸,ù ˘ù PŁffiĆ3 ýĄSS P!ŒÌ ŞÙ¸ řĄü}ú : ìÇþ `ăĄffiú ›Ã3 ăŢL §U˚ P!ŒÌ ŹŠ!SSqõ :Ţ:œ£ PÌăL ìźăŹ PÌı ¡õ Žq#3 řř.

P!ŒÌ ŞÙú ˇȷŹ ‹Ć :Ţ:œ£ œŁľ č PŁ| ă#` Fred van Kempen <waltje@uwalt.nl.mugnet.org> ¸}ř. Ross` „Ň ýÌ ıýĆt ]ă& ó v˝ôK FredŹ Ť ˚ è^Y dşú ffiŢL §Æ:œ£ ŁÂăŹ PŁ¸ {Ź Ńčú ŃIffiŢř.FredŹ ýĄSS P!ŒÌ ŹŠ !SSqõ ¸« ŞşĆ Âć bîô Gèú `ŞL –}L Ťľ3 ‹ú ŢśăŢř. FredŹ NET-2 vG ŚȷĘ ÝýŹ (Ross˚ ,ú NET¸Ę Ùôř) ‹ť˚ P!ŒÌ Śȷõ ˇffi}L ˘ù PŁffi¸ îÌă3 ¸Ì č ¡ –}ř. FredŹ ř¸#z %Ę¸SS ‚âW¸SS, I˝8q Ę%ą AX.25 Š£ùŤ ŞÙ, ÌÎ ?Üý P!Œ Ì uÇ ›ù ˘ù Æê:‚ ,ffiú „Ň GèĆ ŽqO}ř. Fred˚ NET-2 ŚȷŹ Őa:‚ ¡˘ù PŁffi Ć ˚ľ PÌü}L Ť ŹŠ!SSq` îI^řŹ ˙¸ NŞ8t Ť ÄıŹ ÌÎ Žq.ř. ¸ ¿è P!ŒÌ ŹŠ!SSqŹ vu vG Śȷ˚ ¡˘ù CXĆ ÝYřœ6 Ã`˚ `ýŃĆŹ jěüŞ MU}ř. NET-FAQ ő ¸q #č NET-2-HOWTOŹ Ť ?fi ,ú ȷôăêÀ ă§ æć »Í Ä!ć ȷzffiĆ Âľ z<ăL – }ř. Fred˚ #>ù vu P!ŒÌ uÇĆ Âć §Á ÆêĆ –}œ6 ¸Ź è^¸ (ýŹ ȷz¸}ř. PÌ ıffiù |úˇă3 ôȷăL 80%˚ PÌıõ ˇTèÈ ¡ –Ź ,ú SŻľ řL RossĆ3˛ď „Ň ýÌ£ t˚ FredĆ Âć Sş¸ f;.ř.

Alan Cox <iialan@www.uk.linux.org> Ź ¸ăć \áú ľ@ă§ æć ľ@þú Cèřř. ŤŹ Fred˚ NET-2 Śȷõ `Kř %čĺăL KA:œ£ ˇffiqt SŻć PÌıffiú ˇTèÅŹ ôèĆ FredĆ Âć S şú Ñq}t ŤĆ3 ıê˚ ‹ú GŽč ¡ –êÀ ľ sš ăŢř. ‘Net-2D(debugged)’Ę ÝýŹ ýĄSS P !ŒÌ Śȷ˚ „ěń č;˚ ĄWY ěÍ ¸ ‹ú èȷăŢř. Ť ŚȷŹ ˘ù Âv:‚ ÞE ăĆt KA:

œ£ ȷôăŢL PÌıffiù ˇTăŢř. Ýì& Alanù Ť Š£D!Ć Wűčˇć I¸%qő §Áú `ŞL –}L NET-2 Śȷ` #I¨ ŞşĆ Âć ˘ù f˚ffi¸ GŽľt ŇfăŢř. Ť | ýĄSS P!ŒÌ Pç ŽĆ t£ řô ~ 7` f;.ŹÚ ć Åù ‘Íx ôȷăêÀ ˇfi óĆ ş\èÅı’ĘŹ ›ąú `ŞL –} L řô ć Åù ‘˛üÙâ ffi ˇffiı’ĘŹ ›ąú `ŞL –}ř. @v Linus` |&õ ăŢL Alan˚ „Ň d şĆ Âć ŞŞõ v<ă8t vu vG ŹSS ŢjÆĆ Alan˚ Śȷõ jěèŐř. ¸,ù Fredõ &˛ć « $Ć n¸3 ăŢř. „Ň¸ GŽü}üĆê Ť˚ Śȷõ PÌăL èźľ Ç PÌıW¸ ÙTăŢL ¸Ź „ Ň˚ Ţśú Ì%L qů3 ˇffi}ř. @v FredŹ è „Ňú GŽăř |şřœ6 Alan¸ ýĄSS P!ŒÌ vG „Ň dş˚ ^ ýÌ` ü}ř.

O Donald Becker <becker@cesdis.gsfc.nasa.gov> ` P!ŒÌ˚ £Í łš ÛbĆt˚ Ť˚ &ăú ffi q4}L ˚Âć j˚ ¸ÌV ȷĘ¸čffiú ˇffiqt Ç& vGĆ jěý $˚ ?fi ȷĘ¸čffi¸ DonaldĆ ˚ć ,‹ Aê¸ř. ˘ù |Åć Wűú ć řô PŁffi¸ –}Şˇ Donald˚ z:ù Ť j¸ »Í ŞÂăŁ "żć sŻ˚ `X` –ř.

Alanù ‘TODO’ ýSS!Ć sŻüŞ Mù ‹ffiú Ţśľ #`Ź ôèĆ NET-2-Debugged Śȷõ „§ăŹ ‹ ú GŽăŢř. ýĄSS vG 1.3.* ŹSS` ?åú ffiq7 : ŃüĆ vG P!ŒÌ ŚȷŹ Ç& č;˚ §#` üŹ NET-3£ Ę¯q –}ř. Alanù P!ŒÌ Śȷ˚ ˘ù řô ŞşĆt ȷzú ľ #¸L ýĄSS P!Œ Ì Pç˚ ˘ù řô &ă–Ź PŁffiY ěÍ Śȷõ ?fi ŞşĆt ş\èĹ ¸ř. Alanù ô: P!ŒÌ $ Xõ ˇffi}L /#£ vu AX.25ő IPXõ uÇăŢř. Alanù Ť Śȷõ GŽľt LXL ‹‹& „Să8 t Ç&˚ ?åœ£ Ň;èĹţř.

PPP˚ ŞÙù Michael Callahan <callahan@maths.ox.ac.uk> Y Al Longyear <longyear@netcom.com> Ć ˚ľ 8`ü}ŹÚ ¸Ź P!ŒÌú æľ ýĄSSõ PÌăŹ PŁffi˚ ¡õ Š`èÅŹÂ »Í @A:‚ ,¸}ř.

Jonathon Naylor <jsn@cs.nott.ac.uk> Ź Alan˚ AX.25 Śȷõ „§ăL NetRom Y Rose Š£ùŤú 8 `ěœ£˚ ˘ù Wűú ľţř. AX.25/NetRom/Rose˚ ŞÙù, ýĄSS ¡˚ qE řô ÏŰ–Cê ¸ Š£ ùŤffiĆ Âć vu:‚ ŞÙú ăŞ GăL –řŹ ¸î :[Ć Ť ı–ˇœ£ê »Í |Åăř.

]Á ýĄSS P!ŒÌ ŹŠ!SSq˚ „ŇĆ |Åć Wűú ć ¡˘ù řô PŁffi¸ –qţř. ¸ffi | ‹ÙŹ "A §ÁĆ [ć 4ÌĆt #ď ,¸L řô PŁffiê ?¸# ȷĘ¸č, čŤ ¡A, CK, ìSS! ýj6 Ť ýL Aê: ŞÙ #Ć WűăŢř. qŮ EÍĆ# ?~` ‹Ać Ńčú ăŢL Ťffi¸ č ¡ –Ź ,ú CW ăŢř. ýĄSS vG P!ŒÌ ŚȷŹ XAÙs˚:‚ ýĄSS SSÍ‹£Ùâ #ď ¡ –Ź @Y˚ öñć ć Ž ¸6 ˇc ¸` IŤ gŃŞ Mř8 O ?Û& gŃ3 þ ,¸ř. „Ňù IŤê ȷ#Ş MUř.

4.2 ýĄSS P!ŒÌ [ť ıÒffi.

ýĄSS P!ŒÌĆ [ć ^ù AÃffiú üú ¡ –Ź V¸ ˘¸ –ř.

˘ù xzä!ffi¸ –œ6 Ť @Àù LinuxPortsConsultantsDatabaseĆt üú ¡ –ř.

ýĄSS vG P!ŒÌ Śȷ˚ Ç [ýı‚ Alan CoxŹ ýĄSS P!ŒÌ˚ ŞŽ Óù ^Ä3 „ŇüŹ ,ffi | sÅć ,ú žL –Ź ä W¸Şõ www.uk.linux.orgĆt ÏŰăL –ř.

řô ^ù ,ù Olaf Kirch` 7 Network Administrator’s Guide.Ĺ þ¸ř. ¸Ź

LinuxDocumentationProject ˚ @Y]¸6 NetworkAdministratorsGuideHTMLversionĆt sCĘ

ê ›ú ¡ –L metalab.unc.eduLDPftparchiveĆt řjć jé˚ ,ú uč ¡ –ř. Olaf˚ þù »Í j\:¸6 ýĄSS ăĆt˚ P!ŒÌ uĄĆ Âć ¡u mù „[ú CWľ uř.

ýĄSS ŚSS GWĆŹ P!ŒÌ [ť ŚSSŤÝê –ř.: comp.os.linux.networking

ýĄSS P!ŒÌY [ťý Ů[ú č ¡ –Ź -‹¨ ýSS!ê –ř. ¸Ć `«ă§ æľtŹ řüY ›¸ - ‹ú Ã4b ćř.

To: majordomo@vger.rutgers.edu
Subject: anything at all
Message:

subscribe linux-net

˘ù IRC P!Œ¿ \ĆtŹ ýĄSS P!ŒÌ [ť Ů[ú č ¡ –Ź #linux ýG¸ Őßř. qE [Cõ ÃLč :ĆŹ `ăćć Ť [CĆ Âľ ıČ& §ÁăŹ ,ú \§ăĘ. "&, vG¸# pppd Ó ù dip #˚ ‚˚ č; ›ù PÌăŹ ŹŠ!SSq˚ č;Y =L –Ź [C˚ AÝć "Ąú <èľb ćř.¸ Ź ìść <ž[Y #Í& Ćă-èŞõ AÝ& §Áěú ˚yćř.

4.3 ýĄSSĆ vćüŞ Mù P!Œ¿ AÃõ uú ¡ –Ź V.

ˇc tcp/ip P!ŒÌĆ Âć ‹Ł:¸L §Æ:‚ ąå AÃõ Ùćř8 řü [tffiú Ç ,ú 8‹ćř.

tcp/ip introduction

this document comes as both a textversion and a postscriptversion. tcp/ip administration

this document comes as both a textversion and a postscriptversion.

ˇc tcp/ip P!ŒÌĆ Âć Ãř ıČć AÃõ Ùćř8 řüú ˛ş& 8‹ćř:

Internetworking with TCP/IP, Volume 1: principles, protocols and architecture, by Douglas E. Comer, ISBN 0-13-227836-7, Prentice Hall publications, Third Edition, 1995.

ˇc îğSS ›ù ÞEĆt P!ŒÌ qŤýĂ¸Őú ˇȷŹ łú ŢÍL òř8 řüú ˛ş& 8‹ćř.:

Unix Network Programming, by W. Richard Stevens, ISBN 0-13-949876-1, Prentice Hall publications, 1990.

¸ þ˚ ~ěń :ú t>Ćt üú ¡ –œ6 Č Ďœ£ ¸ØqK –ř. Ì ıČ& NL òœ8 Prenice-Hallõ Ş[ľ ÃĘ.

Zć comp.protocols.tcp-ip ŚSSŤÝú ¸Ìč ¡ê –ř.

‚âVY tcp/ip Š£ùŤY [ťý "A §Á AÃ˚ |Åć ŹSSŹ RFCffi¸ř. RFCŹ ‘Request For Comment’˚ v„˙¸6 ‚âV Š£ùŤ vuú [tÜăL CKăŹ vu:‚ Şł¸ř. ˘ù RFC 9$Ź` – œ6 ÂÙÛù ftp P¸!¸L ‹ÙŹ "A ÅŒȷ£ RFC Ú¸Íő¸SSõ *_č ¡ –êÀ *_ ĎŢ¸ ţß ä rČSSê CWćř.

RFC˚ ŹSS| ă#Ź NexorRFCdatabase¸ř.

5 ffiŁ:fl P!Œ¿ zA [ť AÃ

ŁăÛù IŠĆ #ąŹ ÙÛffiú NIb č ŻÅ` –œ6 ìC£ ŁăÛ˚ P!Øú zAľÃ§ ;Ć ¸ľ ľb ćř. ŁăÛ¸ PÌč P!Ø˚ AÝć "ĄĆ [G{¸ ȷôăŹ §Æ:‚ Ùýffi¸ř.

5.1 4` èȷăšŹ ,ù X|‚` ?

P!Øú zAă$# ôy§ ;Ć ŁăÛù =`Ş ŻÅć ,¸ –ř. Ť | `$ |Åć ,ffiù řüY ›ř.

5.1.1 /ê˚ vG ŹSS(xØPĺ)

s˚Pĺ:

ÂÙÛ˚ /ê ýĄSS Ţj:ffiù P!ŒÌ ŞÙ¸ `ăć \Œ£ #čř. 0Ęt vGú řè {7‹č ŻÅ Ź {ř. ˇc ŁăÛ¸ 3COM NIC# NE200 NIC, ‚ï NIC #˚ ffi NšŢ ăȷSSqõ PÌćř8 IX [ C` {ú ,¸ř. Ťă# vGú zÚ¸! ľb ăŹ \áĆ nŁ–ř8 řü˚ AÃ` CWýř.

ŞŽ îýL –Ź vG¸ ŁăÛ¸ PÌăLı ăŹ P!Ø Íé¸# bȷĆ Âć ŞÙú `ŞL –Ş M§ : [Ć ŁăÛù N”ù łŐœ£ vGú řè {7‹ă§ æľ vG ŹSS` ŻÅč ,¸ř.

Redhat¸# Caldera, Debian, Suse ›ù sÅ ŢjÆ˚ PÌıffiĆ4 Ì¸\ :ÌüŞ MŹř. ‹Ł:œ£˘ ¸ PÌăŹ ăȷSSqõ PÌćř8 »Í "żć §ăú ÙX MŹ ć vGú řè {7‹č ŻÇ {ř.

ŁăÛù sC# ftp.cdrom.com£Ùâ /ê˚ vG ŹSSõ uú ¡ –ř. ¸V¸ Wé P¸!Ź IęŞˇ ý C À bandwidthő Ì ˘ù ôèPÌı ¡õ `ŞL –ř. Wé P¸!Ź kernel.org ¸Şˇ `ăćć æ˚ , ú ¸ÌăĘ. ftp.kernel.org Ź »Í àþřŹ ,ú \§ăL yăffiú ¸ÌăĘ.

Ã` vG ŹSSŹ /usr/src/linux %ńùýĆ -šŢř. CXõ :ÌèÅL vGú ßȷăŹ ŞłĆ Âć A Ãõ u§ æľx Kernel-HOWTOõ ›qĘ. vG ? zAĆ [ć AÃõ æľx “Modules mini-HOWTO” õ ›qĘ. Zć vG ŹSS K˚ READMEő Documentation %ńùýê Ìˇć ëıffiĆ4 »Í î˛č ,¸ř. "ż& 0£ sŻüŞ MŹ ć #Ź ŁăÛffi¸ K;ú æľ KA vG `ýŃ (čL ěÒ˚ ~ ěń Äı` ą ¡‚ ,)ú L¡č ,ú 8‹ćř. „Ň vG `ýŃ(č; ěÒ˚ ~ ěń Äı` Õ¡‚ ,)ù ŁăÛ˚ èSS ð˚ řô ŹŠ!SSqffiY ěÍ ȷôăŹ Ú –q [Cõ ‹œÈŞê ?òŹ uS: Óù ŁÍ žÜý Pĺú `ŞL –ú ¡ –ř. ŁăÛ¸ Xœ£ –ú Ş ?õ ŹŠ!SSq Ćăõ jěľ ¸ [Cffiú ľ@č ¡ –řL ÝêăŞ MŹ ć ¸õ PÌăŞ ˙IĘ.

5.1.2 /ê P!Œ¿ ‚ffi

P!Œ¿ ‚ffiù ýĄSS P!Ø $Xffiú zAăŹ Ú PÌăŹ Š£ŤŰffi¸ř. Žõ ffiq ¸ ‚ffiú ¸Ìă Ł $XffiĆ sŹõ č¿ăL ĘÍ6 AÃõ zAč ¡ –ř.

ÂÙÛ˚ ÇÂ ýĄSS ŢjÆù P!Ø ‚Y ěÍ CWüt£ ˇc ŢjÆú ő ó IŤ P!Œ¿ ‚ffi ‚SSü ăŞ MUř8 ‚SSü ľb ćř.

ˇc ŢjÆœ£Ùâ ‚SSüăŞ MUř8 ŹSSõ uľt Ť? ‚ffiú {7‹ľb ćř. ¸Ź qěŞ Mř.

P!Ø ‚ffiù Ç& Bernd EckenfelsĆ ˚ľ [ýüL –œ6 ftp.inka.deĆt uč ¡ –L ftp.uk.linux.

orgĆt yă¨üL –ř.

Zć net-tools-1.51-3.i386.rpmĆt /ê˚ RedHat CÅŞõ uč ¡ –ř.

ŁăÛ¸ PÌăš ăŹ vGĆ N”Ź čLú xØăêÀ s˚ăL zXă§ æľx CÅŞ K˚ Şèõ 0 ôř. ¸ Ÿú 5Ź Ç&˚ /ê čLú zAăL zXă§ æć Şłù IŠő ›ř.

user% tar xvzf net-tools-1.33.tar.gz
user% cd net-tools-1.33
user% make config
user% make
root# make install

Óù Redhat CÅŞõ ¸Ìă§ æľx

root# rpm -U net-tools-1.51-3.i386.rpm

8`:œ£ ŞÜźú zAă$# IP ˝SSvł¸ȷ §ăú PÌăč èćř8 ipfwadm Š£ŤŰ¸ ŻÅăř. /ê čLù ftp.xos.nl Ćt uč ¡ –ř. Ńè ˘ù čL¸ U&ăt£ ŁăÛ¸ PÌăŹ vGĆ `$ N ”Ź ,ú uăêÀ ćř. ýĄSS˚ ŞÜź §ăù 2.1˚ „ŇôK Ę¯}L vG v2.2ĆtŹ ipchainsĆ ˚ľ Gçü}ř. ipfwadmù vG čL 2.0Ćˇ :Ìýř. řüù 2.0 ¸ă čL˚ vG¸ ffiq–Ź ŢjÆffi¸ř.

Redhat 5.2 or below
Caldera pre version 2.2
Slackware pre version 4.x
Debian pre version 2.x

¸ Ÿú 5Ź è>˚ /ê č;ú zAăL zXă§ æľx TheLinuxDocumentationProject Ć –Ź IPChains howtoõ ›ú ŻÅ` –ř.

ˇc vG čL 2.2(Óù 2.1 ¸ó)õ PÌćř8 ipfwadm ù ŞÜź zAĆ N”ù ‚¸ Ięř. ¸ NET-3- HOWTOŹ Ç& ^ ŞÜź uĄú řØŞ ML –ř. ipchainĆ Âć ıČć AÃõ Ùćř8 æ˚ [tõ œ LăŁĘ.

5.1.3 P!Ø ßÌ Š£ŤŰffi

P!Ø ßÌ Š£ŤŰffiù telnetY ftp ŤýL ŤĆ [ťý tč Š£ŤŰffi¸ř. David HollandŹ ¸,ffi ˚ `$ Âv:‚ ŢjÆú [ýľ ţL Ç& netbug@ftp.uk.linux.orgĆt [ýüL –ř. ¸ ŢjÆù

ftp.uk.linux.orgĆt uč ¡ –ř.

5.1.4 IP sŹ˚ z<

‚âV Š£ùŤ sŹ(IP Address)Ź P Ę¸!£ ¸ØqK –œ6 ‘˚\ ‘dotted decimal notation’ - ŤŃă ı8 >œ£ uÛüŹ 10Ţ¡ v§ł - œ£ v§ýř. ¸ ÍéĆt ´ Ę¸!Ź 0Ùâ 255ńŞ˚ ïŢ¡£ Ę ¯6 ´ Ę¸!Ź ‘.’œ£ uÛüqŢř. ‘˚\ ÒSS!# ĘÍâ˚ ´´˚ ‚âW¸SSŹ IP sŹõ ‚Źř. ć "ê˚ t£ řô ‚âW¸SSffi¸ ›ù IP sŹõ ‚ú ¡ê –œ# Ã`ù ´´˚ ‚âW¸SSŹ ıêˇ˚ s Źõ ‚Źř.

‚âV Š£ùŤ P!Øù IP sŹffi˚ „„{Ź ŊŽ¸ř. ć P!Ø K˚ ?fi sŹffiù ˘ù Äıffiú W` :œ£ `ŞL –ř. Ť P!Ø K˚ ?fi sŹffi |Ć W`:‚ ÙÛú sŹ˚ ‘network portion’ ¸Ę ÙòL #"Ş Äıffiú ‘host portion’ ¸Ę Ùôř. ć P!Ø K˚ ?fi sŹffiĆ ˚ľ WîüŹ bit ¡õ V˝SS¿ Ę ÙòL qŮ sŹ` ľ¿ P!ØĆ Žľ–ŹŞ IĺŞõ :şăŹ ,¸ V˝SS¿˚ Ńč¸ř. Žõ ffiq I Šõ Ãı.

----------------- ---------------
Host Address 192.168.110.23
Network Mask 255.255.255.0
Network Portion 192.168.110.
Host portion .23
----------------- ---------------
Network Address 192.168.110.0
Broadcast Address 192.168.110.255
----------------- ---------------

ľ¿ V˝SS¿ő ‘bitwise anded’ý ?fi sŹffiù ıê¸ Žć P!Ø sŹõ #Í6ř. 0Ęt P!Ø sŹŹ ĺ\ Ť P!Ø˚ sŹ ľæĆt /Ź¯ú ‚Ź sŹ¸6 host portionù ĺ\ ?~ 0¸ř.

õ£ȷjSS! sŹŹ Ť P!Ø \˚ ?fi ÒSS!ffi¸ ıê˚ sŹ¡Ćê ffiú ¡ –Ź "żć sŹř. P!Ø \˚ ?fi ÒSS!` AÃõ ŃêÀ ăL òú : Ť AÃõ ¸ sŹ£ Ã6ř. ĘÍ6 AÃ# EL -èŞ ›ù "A [ê˚ Ú¸ÍŤŰffiù õ£ȷjSS6 sŹ£ Ã4qKt P!Ø \˚ ?fi ÒSS!ffi¸ ôèĆ Ńú ¡ –êÀ ćř. õ£ȷjSS! sŹĆ Âľx Gý PÌüŹ ~ `Ş vu¸ –ř. `$ ˘¸ 5¸Ź ,ù ć P! Ø\Ćt `ăć C‹ À sŹõ õ£ȷjSS! sŹ£ PÌăŹ ,¸ř. æ˚ ŽĆx 192.168.110.255` þ ,¸ř. == ¸î :[Ć řô P¸!ffiù P!Ø sŹõ õ£ȷjSS! sŹ£ PÌăŹ Şłú ¸Ìćř. ì C£ qŮ ,ú PÌăŹ ŞŹ ż [C` üŞ MŞˇ P!Ø \˚ ?fi ÒSS!ffi¸ ›ù õ£ȷjSS! sŹõ PÌăêÀ s˚ăŁb ćř.

[ý\˚ ¸î :[Ć IP Š£ùŤ˚ Ň; #§Ć „˚˚ sŹffi˚ ŤÝffi¸ P!Øú ÍĄă3 ü}L ¸ P !Øffiù ÁŠSSĘ ÝýÍŹ ,œ£ uÛüqPř. ¸ ÁŠSSffiù č¿ `ăć P!Ø˚ vu:‚ ¿§õ Ś AăL –ř. č¿ý ľæŹ IŠő řüY ›ř.

----------------------------------------------------------
| Network | Netmask | Network Addresses |
| Class | | |
----------------------------------------------------------
| A | 255.0.0.0 | 0.0.0.0 - 127.255.255.255 |
| B | 255.255.0.0 | 128.0.0.0 - 191.255.255.255 |
| C | 255.255.255.0 | 192.0.0.0 - 223.255.255.255 |
|Multicast| 240.0.0.0 | 224.0.0.0 - 239.255.255.255 |
----------------------------------------------------------

ŁăÛ¸ PÌľbč sŹffiù ŁăÛ¸ ăšŹ ,Ć 0Ę ţĘŢř. ŻÅć ?fi sŹffiú u§ æľx IŠ ˚ ȷzffiú ¡śľb č ,¸ř.

¸y U&ăŹ IP P!Ø \Ć ýĄSS "êú zXăŹ EÍ.

ˇc ŁăÛ¸ ¸y U&ăŹ IP P!Ø \Ć ýĄSS "êú zXăLı ćř8 P!Ø [ýıĆ3 `t řü AÃffiú ]qÌb ćř.

• ÒSS!˚ IP sŹ • IP P!Ø sŹ • IP õ£ȷjSS! sŹ • IP V˝SS¿ • ĘÍâ sŹ • ê»‚ P„ tč sŹ

ŤýN ŁăÛ˚ ýĄSS P!Ø $Xffiú æ˚ ¯ffiú `ŞL zAćř. ¸ ¯ffiú „˚£ ˇffiq 6 ó Ć zAffi¸ ôȷăýĘL §Âľx Kýř.

‚âVĆ Ŋ@üŞ Mú ^£Ï P!Øú uĄăŹ EÍ.

ˇc ŁăÛ¸ „‚:‚ P!Øú uĄăL ‚âVĆ Ŋ@ăŞ Mú Gè¸Ę8 ŁăÛ¸ ^IăŹ q E sŹĘê xØč ¡ –ř. Ťă# K;ĄY ‹[Ą˚ ¸î :[Ć ¸ć @:ú æľ "ż& Žüüq –Ź IP P!Ø sŹffi¸ –ř. RFC1597Ć ıČ& #ő–œ6 řü˚ ,ffi¸ř.

-----------------------------------------------------------
| RESERVED PRIVATE NETWORK ALLOCATIONS |
-----------------------------------------------------------
| Network | Netmask | Network Addresses |
| Class | | |
-----------------------------------------------------------

| A | 255.0.0.0 | 10.0.0.0 - 10.255.255.255 |
| B | 255.255.0.0 | 172.16.0.0 - 172.31.255.255 |
| C | 255.255.255.0 | 192.168.0.0 - 192.168.255.255 |
-----------------------------------------------------------

ŁăÛù Íx ŁăÛ˚ P!Ø˚ ¿§õ @Aľb ăL Ť řüĆ ŻÅć ˇÂ˚ sŹõ Lôř.

5.2 q%Ć zA <žú Oqb ă#?

ýĄSS èSSð˚ Ù! YAĆŹ = „˚ řô Şé¸ –ř. vG¸ Ù6ý ó ĺ\ ‘init’Ę ÝýŹ Š£ŤŰ¸ ìśýř. init Š£ŤŰù /etc/inittabĘŹ ıê˚ zA 7‹ú ›qffi‚ ó Ù! YAú èȷćř. ?fi P Łffi¸ Miguel van SmoorenburgĆ ˚ľ „Ňý System V (Five) Şéœ£ ¡űăL –Şˇ =„˚ t£ ř ô init Şé¸ –ř.

init Š£ŤŰù ĺ\ ô‹ăřŹ PìĆê ÝuăL ´´˚ ŢjÆĆt èSSð Ù!˚ uĄù řô Şéœ£ zAýř.

‹Ł:œ£ /etc/inittab 7‹ù IŠő ›ù Ď!ýffiú jěăL –ř.

si::sysinit:/etc/init.d/boot

¸ vù Ù! YAú ìC:œ£ ˛ýăŹ Î SS¿^! 7‹˚ ¸öú <èćř. ¸ 7‹ù MS-DOS˚

AUTOEXEC.BAT 7‹Y qE 8Ćt ›ù ,¸ř.

Ù! SS¿^!Ę ÝýŹ řô SS¿^!ffiê ‹Ł:œ£ U&ă6 [[ ¸ ˘ù ,ffi | ă# ŽĆt P!Ø¸ zAýř.

IŠ˚ vŹ ŁăÛ˚ èSSðĆ Âľ Nšuř.

---------------------------------------------------------------------------

ĺţšĳĺÑá | Interface Config/Routing | Server Initialization

---------------------------------------------------------------------------
Debian | /etc/init.d/network | /etc/rc2.d/*
---------------------------------------------------------------------------
Slackware| /etc/rc.d/rc.inet1 | /etc/rc.d/rc.inet2
---------------------------------------------------------------------------
RedHat | /etc/rc.d/init.d/network | /etc/rc.d/rc3.d/*
---------------------------------------------------------------------------

DebianY RedHat¸ èSSð˚ tüSSõ èȷăŹ ÒSS! SS¿^!ffiĆ %ńùý ;–õ PÌăL –řŹ , ú s@ăĘ. (Ã` AÃŹ ¸ 7‹ffi KĆ ffiq–Ş Mř. Žõ ffiq RedHat èSSðù ?fi èSSð zAffiú

/etc/sysconfig K˚ 7‹ffiĆ Ã[ćř.) ˇc Ù! YA˚ ıČć Pĺú NL òř8 /etc/inittabY initĆ

ôŁăŹ [tõ ffiŁř Ç ,ú Ďćř. ýĄSS 9G Zć èSSð #§ÜĆ Âć Ÿú 4nú ŽA¸6 Æ [ tŹ Ť Ÿ¸ äĆ ďĘąŹ Ú£ ¨¿èÈ ,¸ř.

ÂÙÛ˚ ÅŔ˚ ŢjÆù ˘ù ‹Ł:‚ P!Ø ‚âW¸SSffiú zAč ¡ –Ź Š£ŤŰffiú jěăL –ř. ¸ffi| ă#õ `ŞL –ř8 Ĳœ£ Ť? zAú ă§ ;Ć ¸ ,ffi¸ ŁăÛ¸ ÙăŹ ,ú č ¡ –ŹŞõ $9 ÃĘ.

-----------------------------------------

ĺţšĳĺÑá | čźśÆňŒÞ łÍåŋÍò šÆęĳąÆęÊí

-----------------------------------------
RedHat | /usr/bin/netcfg

Slackware | /sbin/netconfig
-----------------------------------------

5.3 ıê˚ P!Ø ‚âW¸SS ˇffi§

˘ù îğSS ÏŰ–CĆtŹ P!Ø $Xõ /devĆt Ç ¡ –Şˇ ýĄSSĆtŹ Ięř. ýĄSSĆt P!Ø $XŹ ŹŠ!SSqĆt ô:œ£ ˘ffiq Ş6 $X 7‹¸ U&č ŻÅ` {ř.

ÂÙÛ˚ EÍĆ P!Ø $XŹ ăȷSSq˚ æXõ AăL #§ÜăŹ ôK $X ȷĘ¸čĆ ˚ľ ıôœ£ fĄýř. Žõ ffiq ¸ÌV $X ȷĘ¸čŹ eth[0..n] ‚âW¸SSõ ¸ÌV ăȷSSq˚ æXõ Aă8t £ ò:œ£ fĄćř.

Ťă# slipY ppp ›ù == EÍĆŹ P!Ø $XŹ î9 Š£ŤŰ˚ ȷôĆ ˚ľ ˇffiqŢř. Ńè £ò: ‚ $X ěÒ` -;ŞŞˇ $Xffi¸ Ù6 èĆ ıôœ£ fĄüŢ MŹř. ¸ăć ¸îŹ ¸ÌV $XőŹ ţ ý ôȷ|‚ slip ¸# ppp $Xffi˚ ¡` "ê˚ `ô è^ ôK Ę¸ ¡ –§ :[¸ř.

5.4 P!Ø ‚âW¸SS zAă§

ŁăÛ¸ ŻÅć Š£ŤŰY sŹ, P!Ø AÃõ ?~ `ŞL –ř8 P!Ø ‚âW¸SSõ zAč ¡ –ř. P !Ø ‚âW¸SS zAĆ [ľ ˙č : ÍýŹ P!Ø $XĆ N”ù sŹõ č¿ăL řô zA ž¡ffiĆ N” ù ¯ffiú č¿ăŹ YAĆ Âľ ˙ăL –Ź ,¸ř.

;Í:œ£ ŁăÛù IŠő üæć <žqõ PÌćř.

root# ifconfig eth0 192.168.0.1 netmask 255.255.255.0 up

¸ EÍĆ #Ź ‘192.168.0.1’˚ IP sŹő ‘255.255.255.0’˚ P!Ø ˝SS¿õ `ŞL ¸ÌV ‚âW¸SS ‘eth0’õ zAăL –ř. <ž[˚ ˝Ş˚Ć ąŹ ‘up’ù ‚âW¸SSĆ3 ȷôăêÀ ˙ú ăŹ ,¸Şˇ §Æ <ž¸t£ fĲč ¡ –ř. ‚âW¸SS˚ ȷôú ’8§ æľx ş£& “ifconfig eth0 down”ĘL <žú 4šs8 ýř.

‚âW¸SSõ zAč : vGù qE §Æ¯ú `Aćř. Žõffiq ŁăÛ¸ ‚âW¸SSĆ P!Ø sŹő õ£ ȷjSS! sŹõ zAčìŞˇ ˇc ăŞ MŹř8 æ˚ 4 ŽC˛ď vGù ŁăÛ¸ zAć V ˝SS¿Ć § #ăŁ :¿ć 8A¯ú :Ìč ,¸6 V˝SS¿õ zAăŞ MUř8 zAý IP sŹ˚ P!Ø ÁŠSSĆ § #ľt ¯ffiú 8Ač ,¸ř. 4 ŽCĆt vGù ‚âW¸SSĆ zAüŹ P!Ø¸ C ÁŠSSĘ `AăL P !Ø sŹõ ‘192.168.0.0’œ£, õ£ȷjSS! sŹõ ‘192.168.0.255’£ zAăŢř.

¸ ¡Ćê ifconfig <žqĆŹ ˘ù řô łŐffi¸ –ř. ¸ ,ffi | `$ |Åć ,ffiù řüY ›ř. up ¸ łŐù ‚âW¸SSõ ȷôèÇř(ŤýL §Æ zA¸ř).

down

¸ łŐù ‚âW¸SS˚ ôȷú ’:ř.

[-]arp

¸ łŐù ¸ ‚âW¸SSĆt address resolution protocol ˚ PÌú Å$# ”ř.

[-]allmulti

¸ łŐù ?fi hardware multicast packetffi˚ ¡ê §ăú Å$# ”ř. Hardware multicastŹ ÒSS! ˚ ŤÝffi¸ "A @:Ş£ Ã4Ţ CËú Ńú ¡ –êÀ ľuř. desktop videoconferencing ›ù ßÌ Š£ŤŰú PÌč : |ÅčŞ ?ò# ‹Ł:œÁ PÌăŞ MŹř.

mtu N

¸ ž¡Ź $X˚ MTU ¯ú zAč ¡ –3 ľuř. netmask <addr>

¸ ž¡Ź $X` Žć P!Ø˚ P!Ø ˝SS¿õ zAč ¡ –êÀ ľuř. irq <addr>

¸ ž¡Ź "A [ê˚ ăȷSSqĆtˇ ȷôă6 $X ăȷSSq˚ IRQ ¯ú zAč ¡ –êÀ ľuř. [-]broadcast [addr]

¸ ž¡Ź broadcast sŹ£ Ã4ŞŹ Ú¸ÍŤŰffi˚ ¡êú §ăú zAăL Å$# ”ř. [-]pointopoint [addr]

¸ ž¡Ź slip¸# ppp›ù point to point Ŋ@˚ Ù<ŞĆt "ê˚ sŹõ zAč ¡ –êÀ ľuř. hw <type> <addr>

¸ ž¡Ź qE [ê˚ P!Ø $Xffi˚ ăȷSSq sŹõ zAč ¡ –êÀ ľuř. ¸ §ăù ¸ÌVĆ Ź ŤřŞ 8?` {Şˇ AX.25 ›ù řô [ê˚ P!ØĆtŹ îÌăř.

ŁăÛù qE P!Ø ‚âW¸SSĆê ifconfig <žú PÌč ¡ –ř. pppd# dip›ù qE Š£ŤŰffiù P !Ø $Xffiú ˇȷŹ ôèĆ zA ăt£ ifconfigú Ť? PÌč ŻÅŹ {ř.

5.5 Name Resolver˚ zA

‘Name Resolver’Ź ýĄSS˚ vu Ę¸õăý˚ ‹Ù¸ř. §Æ §ăù PÌıĆ3 ‘ć ‘ftp.funet.fi’›ù ÒSS!<ú §GĆ3 ‘ć 128.214.248.6›ù IP sŹ£ ĘþsŹ tüSSõ &WăŹ ,¸ř.

5.5.1 name¸Ĺ X|‚`?

ŁăÛù I˝ ‚âV ÒSS!<Ć ˛¿č ,¸# Ť,ffi¸ qN3 fĄüL {qŞŹŞŹ ¸ľăŞ Gč ,¸ ř. ‚âV ê»‚<ù ŰÆ:œ£ GW: ÍŒ¸6 řè ˙ľ treeő ›ù uSõ `Ţř. ‘domain’ù nameffi ˚ Zü Óù Žş¸ř. ‘domain’ù ‘subdomain’œ£ řè Ä„q Ů ¡ –ř. ‘toplevel domain’ù subdomain¸ Iĺ domain¸ř. Top Level Domainù RFC-920Ć <èüq –ř. `$ ¯& 5¸Ź top level domainĆ Â ć ŽŹ řüY ›ř. COM \z §[ EDU pï §[ GOV AÙ §[ MIL wP §[ ORG §Í §[

NET ‚âV [ť §[

Country Designator

"A v`õ #Í4Ź ~ Ÿı˚ Śȷ¸ř. (Ńıs: Žõ ffiq ćvù .kr, ‹Æù .jp)

ŃP:‚ ¸î :[Ć yv¸ ‘.us’ĘŹ v` domainú `ŞL –üĆê ÝuăL v` ˚U:¸Ş Mù top level domain(ex. .com, .edu #)Ć Žć domain˚ $˚ ÂÙÛù yv 4˚ §[ffiĆ ˚ľ PÌü}ř. Ťă # .com Y .orgĆ –qx ¸C ŤľŞ Mœ6 yv ¡˚ #ĘĆtê ¯& 5‚ř.

¸ top level domainffi ´´ù subdomainffiú `ŞL –ř. v` ¸öĆ §#ć top level domainffiù ¯& ř è comY edu, gov, mil, org domainffiĆ §#ć subdomainffi£ Ä„Ţř. Žõ ffiq ąSS!ł‹ýI˚ \ z §[Y AÙ§[ú æľ ´´ com.auő gov.auõ PÌč ¡ –ř. Ťă# ¸Ź ‹Ł:‚ ŚYù Ię6´ domain <<Ďćú `Ţ Å˚ AþĆ ţš–ř.

řü łš˚ domainù ÂÙÛ §[˚ ¸öú #Í6ř. Ť ¸\˚ subdomainù »Í řjľt ¯& §[˚ Ù t uSĆ §#ă$# §[˚ P!Ø [ýıĆ ˚ľ |Åă3 f´üŹ §uĆ 0ôř.

name˚ / _Q ÙÛù ĺ\ ÒSS! "êĆ č¿ý î‹ć ¸ö¸6 ‘hostname’¸Ę Ýßř. hostname˚ ą ôÅĆ –Ź name˚ ÙÛù ‘domainname’¸Ę ÝýL ;–˚ nameù ‘Fully Qulified Domain Name’¸Ę Ù ôř. ‹ż£ Terry˚ ÒSS!õ PÌă§ æľx fully qulified domain nameù ‘perf.no.itg.telstra.com.au’¸ ř. ¸,ù host name¸ ‘perf’¸L domain name¸ ‘no.itg.telstra.com.au’ĘŹ ,ú #Í6ř. domain nameù Ť(Terry)˚ v`, AustraliaĆ §#ć top level domainĆ §Łú ~L –œL Ť˚ email sŹŹ \ z §[Ć Žľ –œ6 ‘.com’¸ řü level˚ domain œ£ 5Ţř. çP˚ ¸öù ‘telstrs’¸6(Ţœ6) 4Ù << uSŹ §[ uSĆ §#ăL –ŹÚ ¸ EÍĆ Ť "ê(Terry˚ "ê)ù Network Operations section˚ Information Technology GroupĆ Žľ–ř.

‹Ł:œ£ nameù »Í ěř. Žõ ffiq 4 ISPŹ “systemy.it”Ę ÝýL 4 ü Űý §[ù “linux.it”¸Ę Ýý6 com¸# org subdomainú PÌăŞ MIt 4 ÒSS!Ź “morgana.systemy.it”¸ L rubini@linux.itù `ăć email sŹ¸ř. domain˚ Źîı` subdomain < IęĘ hostnameú #À č Ďýõ `ŢřŹ ,ú <îľĘ. Žõ ffiq linux.it˚ Źîı` LUGõ æć subdomainú ˇȷŹ ,Ć ôĄř§ :[Ć 4` Žć LUGŹ pluto.linux.it˚ domainú PÌćř.

5.5.2 ŁăÛ¸ ŻÅć AÃ

ŁăÛù ŁăÛ˚ ÒSS!˚ ¸ö¸ Žč domainú NIb ćř. name resolver softwareŹ ‘Domain Name Server’Ć Å»ú ăŁ ¸ name žÞ tüSSõ –œt£ ŁăÛ¸ PÌč ¡ –Ź local nameserver˚ IPsŹ õ N ŻÅ` –ú ,¸ř.

Z ¡Aľb č 7‹¸ Č „ –œ6 ¸õ òżÂ£ řØ9ř.

5.5.3 /etc/resolv.conf

/etc/resolv.confŹ name resolver codeĆ Âć s zA 7‹¸ř. Íéù »Í ^şľt v¿ ć „˚ ÅŒ

ȷõ ‚Ź íSS! 7‹¸ř. "ż& 5¸Ź Č „˚ ÅŒȷ` –œ6 IŠő ›ř.

domain

¸ ÅŒȷŹ local domain nameú <èćř.

search

¸ ÅŒȷŹ hostnameú ü§ æć řô domain˚ ýSS!õ <èćř.

nameserver

¸ ÅŒȷŹ name resolvingú æć ňýõ Ã7 domain name server˚ IP sŹõ <èă6 Łăě 5 ‹ ¡ –ř. (Ńıs: hostnameú ľ¿ IP sŹ£ žÞăŹ ,ù name resolving¸Ę ćř. ¸ö žÞ # ˚ Íý ˙ú 8 ¡ê –9Şˇ AÝć ˚y ;ţú æľ name resolvingú ¸ă ŤÂ£ PÌă9ř.)

/etc/resolv.conf˚ ŽŹ IŠő ›ř.

             domain maths.wu.edu.au
             search maths.wu.edu.au wu.edu.au
             nameserver 192.168.10.1
             nameserver 192.168.12.1

¸ ŽŹ unqualified name(domain¸ {Ź hostname)˚ ›Ć äú §Æ domain name¸ maths.wu.edu.au¸ 6 ¸ domainĆt ÒSS!õ üŞ Gřœ8 wu.edu.au domainú Ť? üIÇ ,ú <èăL –ř. ~ „˚ nameserver Ď!ý` –ŹÚ ´´ù nameú resolveă§ æľ name resolver codeĆt Ã6 Åuõ Ńú ,¸ ř.

5.5.4 /etc/host.conf

/etc/host.conf 7‹ù name resolver code˚ śôú [ýăŹ == ĺ@ffiú zAăŹ V¸ř. ¸ 7‹˚ Í

éù ‘resolv+’ — W¸ŞĆ ıČ& #ő–ř. $˚ ?fi ÞEĆx IŠ˚ Ž` ffi ȷôč ,¸ř.

order hosts,bind
multi on

¸ zAù name resolverĆ3 nameserverĆ3 ňýõ Ã4§ ;Ć /etc/hosts 7‹ú $9 *PăL ˛ü Ň >üŹ ă# ˙Lê /etc/hosts 7‹ KĆt Ň>ý ÒSS!Ć ľ¿ăŹ ?fi sŹõ îšsêÀ ăL –ř.

5.5.5 /etc/hosts

/etc/hosts 7‹ù £z ÒSS!ffi˚ nameY IP sŹffiú Oq~Ź V¸ř. ¸ 7‹ KĆ ÒSS!õ Oq nœ

8 IP sŹõ uœš č : domain name serverõ *_č ŻÅ` {ř. Ťă# ÒSS!˚ IP sŹ` Ę¯8 Ł ăÛ SSSS£` ¸ 7‹ú /êœ£ GŽ ȷêľb ćřŹ ,¸ ş>¸ř. ffi Aüý èSSðĆtŹ ¸ 7‹ K Ć #ąŹ hostnameffiù ąŤ loopback ‚âW¸SS# £z ÒSS!ffi˚ name¸ř.

# /etc/hosts
127.0.0.1 localhost loopback
192.168.0.1 this.host.name

„ ěń Ď!ý˛ď ć Ę‚Ć ˚ ¸\˚ host nameú <èč ¡ –œ6 „ Ď!ýŹ loopback ‚âW¸SSĆ Âć vu Ď!ý¸ř.

5.5.6 name server îý§

£z nameserverõ îý§õ Ùćř8 Ö3 č ¡ –ř. DNS-HOWTOő ŁăÛ¸ `Ţ BIND (Berkeley Internet Name Domain) č;Ć jěý [tffiú œSăĘ.

5.6 loopback ‚âW¸SS zAă§

‘loopback’ ‚âW¸SSŹ ŁăÛ ıêĆ3 Ŋ@č ¡ –êÀ ľsŹ "żć ‚âW¸SS¸ř. ¸,¸ ŻÅć Łă ¸î` –ŹÚ ć Ž£ P!Ø˚ řô PŁú ŞľăŞ Mœ8t qE P!Ø ŹŠ!SSqõ èźľÇ ¡ –ř. ‘˚\ ‘127.0.0.1’˚ IP sŹ` loopbackÌœ£ č¿üq ţř. 0Ęt qE "êœ£ `ÌĘê

127.0.0.1£ telnet Ŋ@ú Ŋř8 £z ÒSS!£ ?Žþ ,¸ř.

loopback ‚âW¸SS˚ zAù ^şă6 Łȷè ľb ćř(Ťă# ¸ ȷzù Ã` vu #§Ü SS¿^!Ćt śľŢř).

root# ifconfig lo 127.0.0.1
root# route add -host 127.0.0.1 lo

řü ÙÛĆx route <žĆ Âľ ˙ă9ř.

5.7 ĘÍ6.

ĘÍ6ù |Åć [C¸6 Ť,Ć Âć ~ÃÏ þffiú 5Ź ,ê qůŞ Mř. ŁăÛ˚ ÂÙÛù »Í ^şć ĘÍ6 S&ú `ŞL –ú ,¸L ‹ÙŹ Ť, Sò {ú ,¸ř. #Ź ĘÍ6˚ ‹Ù §Æ:‚ §#Ć Âľ tˇ řÛ ,¸ř. ˇc X Ì ıČć 4ÌĆ [î¸ –ř8 ¸ [t˚ ˛üĆ #č ýNćSSffiú Ç ,ú Ďć ř. Íx A˚Ùâ èȷćř. IP ĘÍ6¸Ĺ X|‚`? IŠŹ 4` PÌăL –Ź A˚¸ř.

IP ĘÍ6ù Łă „˚ P!Ø Ŋ@ú `Ţ ÒSS!` ıê¸ Ńù Ú¸ÍŤŰú ;ţč Vú @ AăŹ YA¸ř.

¸õ ^şć Žő ěÍ z<ăŹ ,¸ îÌčŞ ?ôř. ;Í:‚ PXÌ ĘÍâõ f´ľÃ8 Ť,ù ‚âV œ£˚ PPPŊ@Y Œ¿SSì¸ŐffiĆ Ŋ@ý ˘ù ¸ÌV ÙÛffi, řô PXì£˚ PPP Ŋ@ú `ŞL –ú ,¸ř. ĘÍâŹ ıê˚ P!Ø Ŋ@ | ć Vœ£Ùâ Ú¸ÍŤŰú Ńœ8 řüœ£ Ť Ú¸ÍŤŰú ;ţ č ıê˚ ‚âW¸SSõ @AăŹÚ ¸ -bęŔ¸ ĘÍ6¸ř. ş£ć ÒSS!ffiê ĘÍ6¸ ŻÅř. ?fi ‚ âV ÒSS!Ź ~ „˚ P!Ø $Xõ `ŞL –ŹÚ ă#Ź æĆt z<ć loopback ‚âW¸SS¸L řô ă #Ź ¸ÌV¸# PPP, SLIP ›ù ıê¸ Žć P!ØY `êă§ æľ PÌăŹ ‚âW¸SS¸ř.

ŤŠt ĘÍ6ù qN3 ȷôăŹ`? ´´˚ ÒSS!ffiù ĘÍ6 ì¸ø¸Ę ÝýŹ ĘÍ6 ŚYffi˚ "żć ýSS!õ `ŞL –ř. ¸ ì¸øù ‹Ł:œ£ Č „ ¸\˚ Żȷõ ‚Ź Ő(row)ffiú `ŞL –ř. „ ěńŹ @v sŹ¸L ~ ěńŹ Ú¸ÍŤŰ¸ Ňćþ ‚âW¸SS˚ ¸ö¸6 Č ěńŹ P!Ø \Ćt Ú¸ÍŤŰú Ť řü şGĆt ;ţč řô "ê˚ IP sŹõ `ŞL –ú ¡ –ř. ýĄSSĆt ŁăÛù řüY ›ù <ž ú `ľ ¸ ì¸ø˚ 4Ìú Ç ¡ –ř.

user% cat /proc/net/route

Óù řü <žú 8 ¡ê –ř.

user% /sbin/route -n
user% netstat -r

ĘÍ6 YAù »Í ş£ăř. Ú¸ÍŤŰ¸ ŃIŞ8 @:Ş sŹ` *PüL ì¸ø˚ ´ Ď!ýffiY üp ýř. Ť sŹĆ `$ N”Ź Ď!ý` xØüL ľ¿ ‚âW¸SS£ Ú¸ÍŤŰ¸ ;ţýř. 3¸!SS¸ Żȷ

Ć ¯¸ U&ćř8 Ú¸ÍŤŰù <èý ‚âW¸SSõ `ľ Ť ÒSS!£ ;ćþ ,¸L ŤľŞ Mř8 @: Ş sŹ` Ť ‚âW¸SS` Žć P!Ø \Ć –řL Ł;Ţř.

¸ ì¸øú řØ§ æľx "żć <ž¸ ŻÅăř. ¸ <žù <žś ‚ıffiú ŃIffiŁ ¸õ vGĆ3 ĘÍ 6 Ď!ýõ 8`, QC Óù ¡AăêÀ ÅuăŹ vG èSSð Ť£ žEćř. ¸ <žù ‘route’ř.

^şć Žõ Ãı. ŁăÛ¸ ¸ÌV P!Ø\Ć –řL ăı. sŹ` 192.168.1.0‚ class-C P!Ø¸ĘŹ , ú NL –L 192.168.1.10˚ IP sŹõ PÌăêÀ ŢAŃUœ6 ‚âVĆ Ŋ@ý ĘÍâ` 192.168.1.1 ¸ĘŹ ,ú NL –ř.

$9 č ‹ù æĆ #č ‚âW¸SSõ zAăŹ ,¸ř. řüY ›ù <žú 8 ,¸ř.

root# ifconfig eth0 192.168.1.10 netmask 255.255.255.0 up

sŹ` 192.168.1.*Ć ľ¿ăŹ ÒSS!ffiĆ3 `Ź Ú¸ÍŤŰffi¸ æ˚ ¸ÌV $X£ Ã4ŞêÀ vGĆ Nšs§ æľx ĘÍ6 ì¸øĆ Ď!ýõ Y«č ŻÅ` –ř.

root# route add -net 192.168.1.0 netmask 255.255.255.0 eth0

¸ Ď!ý` P!Ø ĘÍ!ĘŹ ,ú ĘÍ! Š£ŤŰĆ Nšs§ æľt ‘-net’ ‚ıõ PÌć ,Ć s˚ć ř. ¸¡Ćê ‘-host’õ PÌăŁ "Ać ć IP sŹ£˚ ĘÍ6ú zAč ¡ –ř.

¸ ĘÍ6ù ŁăÛĆ3 ŁăÛ˚ ¸ÌV P!Ø æ˚ ?fi ÒSS!ffiĆ IP ?Žú č ¡ –êÀ ľv ,¸ř. Ťă# ¸ ¸ÌV P!Ø æĆ –Ş Mù IP ÒSS!ffiù qCć`?

?fi `ăć @:Ş P!Øœ£˚ ĘÍ6 AÃõ 8`ăŹ ,ù »Í *fi ‹¸6 0Ęt ¸ ȷzú ş£Ü ă§ æľ PÌüŹ, ‘default’ ĘÍ! Ę ÝýŹ "żć §ł¸ –ř. default ĘÍ!Ź ?fi `ăć @:Ş Ć :Ìü# »Í þcľt ľ¿ sŹĆ :ÌüŹ řô Ď!ý` –ř8 ¸,¸ default ĘÍ! Âê 5‚ř.

default ĘÍ!˚ „]ù ş£& ”řô ?fi ,ffiù ¸Vœ£ `bćř”L ˙ăêÀ ăŹ ,¸ř. ¸ ŽĆt

#Ź ŁăÛ¸ řüY ›ù Ď!ýõ PÌăêÀ řř.

root# route add default gw 192.168.1.1 eth0

‘gw’ ‚ıŹ ĘÍ! <žĆ3 řü ‚ı` ¸ Ď!ýĆ :ÌüŹ ?fi Ú¸ÍŤŰ¸ řô ĘÍ6ú æľ Ã4 Kb č 3¸!SS¸# ĘÍâ §G˚ ¸ö Óù IPsŹĘŹ ,ú ˙ľuř. 0Ęt řĄý zAù IŠő ›ř.

root# ifconfig eth0 192.168.1.10 netmask 255.255.255.0 up
root# route add -net 192.168.1.0 netmask 255.255.255.0 eth0
root# route add default gw 192.168.1.1 eth0

ŁăÛ˚ P!Ø ‘rc’ 7‹ú ıČ& ffiŁřÆř8 ¸ő üæľ Ã¸Ź ă# ¸\˚ ,ffiú Ň>č ,¸ř.¸ Ź »Í ‹Ł:‚ zA¸ř.

X Ì Ä!ć ĘÍ6 zAú ÃêÀ ăı. XĆt #ţÏ, ‚âVœ£ PPP Ŋ@ú ŞÙăL PXì K˚ Œ¿ SSì¸Őffi^˚ Ť Ŋ@ú ŞÙăŹ ĘÍâ˚ zAú ćřL f´ľ Ãı. ¸ ĘÍâ` Č „˚ ¸ÌV ÙÛY ć „˚ PPP Ŋ@ú `ŞL –řL `Aăı. Íý˚ ĘÍ6 zAù IŠő ›ú ,¸ř.

root# route add -net 192.168.1.0 netmask 255.255.255.0 eth0
root# route add -net 192.168.2.0 netmask 255.255.255.0 eth1
root# route add -net 192.168.3.0 netmask 255.255.255.0 eth2
root# route add default ppp0

´´˚ Œ¿SSì¸Őffiù æ˚ ,Ãř ^şć Íéú ¸Ìč ,¸L ĘÍâˇ¸ ´ 4!Ø˚ ĘÍ6ú <èč ŻÅ` –ř. ů=ă8 Œ¿SSì¸Őffi˚ default ĘÍ! -bęŔù ĘÍ6 AÃõ N”3 ÛŢăŹ [Cõ ĘÍâĆ3 +;˝ ý£ ¸ AÃffiú ŃIffi¸§ :[¸ř. ŁăÛù æ˚ default ĘÍ!` ‘gw’õ <èăŞ Mù ,ú ¸\& Łč ,¸ř. ¸îŹ ^şăř. PPP# slip›ù èýv Ŋ@ Š£ùŤù Ť P!Ø \Ć j ȷĆ ş ~ „˚ ÒSS!ˇú `ŞL –ř. Ŋ@˚ ŁÂ ȷ ÒSS!õ 3¸!SS¸£ <èăŹ ,ù X˚yă6 xØ˚ ŁŞ` {§ :[Ć |Ä:‚ ,¸ř. 0Ęt ¸ć [ê˚ P!Ø Ŋ@Ć Âľx 3¸!SS¸õ zAľ v ŻÅ` {ř. ¸ÌV¸# I¿V, ùÀ ¨ ›ù řô [ê˚ P!Øffiù ˘ù ¡˚ ÒSS!ffiú ŞÙă§ : [Ć 3¸!SS¸` <èüqb ćř.

5.7.1 ŤŠt, routed Š£ŤŰ¸ ăŹ ‹¸ g` ?

æĆ z<ý ĘÍ6 zAù @:ŞńŞ ş£ć ă#˚ E£ˇ¸ U&ăŹ ^şć P!Ø ÞEĆ `$ N”ř. P!Ø¸ X Ì Ä!ăř8 ?fi ,ffi¸ Ì Ä!ľŢř. Ï^3ê ŁăÛ| ÂÙÛĆ3 ¸,ù |ÅX Mú , ¸ř. z<ý, ›ù ‘¡ô ĘÍ6(manual routing)’¸# ‘LA ĘÍ6(static routing)’ ¸ ‚Ź À [C>ù P!Ø \˚ Ŋ@¸ „qŞ$# §G` t}ú : Ú¸ÍŤŰú řô E£ - řô E£` –ř8 - £ îýŹ î‹ć Şłù |^Ć Ť? ffqffiqt :¿ć <žú ìśèÅŹ ,¸ř. ¿Ŋ& ¸,ù Ý‘ăL ŮýL üÇì: ¸6 [Cõ ‹œÈ ŹŞ` ˘ř. P!Ø [C Ňfè řô E£` U&č : ĘÍ6 ì¸øú ıôœ£ ¡A ľsŹ ˘ù §łffi¸ Ň;üq ţL ¸ ?fi §Áffiù ‘ô: ĘÍ6 Š£ùŤ(dynamic routing protocols)’¸ ĘŹ ˙£ ZŁŢř.

ŁăÛù == ‹Ł:‚ ô: ĘÍ6 Š£ùŤĆ Âľ ffiqÎú ,¸ř. `$ ˘¸ PÌüŹ ,ù RIP (Routing Information Protocol)ő OSPF (Open Shortest Path First Protocol)¸ř. RIPŹ |Ź§z˚ P!Ø¸# ß . 4Ù˚ P!Ø ›ù ȷù ¿§˚ P!ØĆ »Í ˘¸ ¸Ìýř. OSPFŹ RIPÃř /ŰĆ #ţL Ś?` À P!Ø˚ zAú řÛ ¡ –L P!Ø KĆ `ăć E£˚ ¡` »Í ˘ù ÞEĆ Ãř Ì :ęăř. ¸ Š£ù Ťffi˚ Âv:‚ uÇ¸ ‘routed’ - RIP ő ‘gated’ - RIP, OSPF #¸ř. ‘routed’ Š£ŤŰù ÂÙÛ˚ ýĄSS ŢjÆĆ §Æœ£ CWü6 Óù æĆt ıČ& z<ć ‘NetKit’ KĆ jěüq –ř.

ŁăÛ¸ ô: ĘÍ6 Š£ùŤú PÌăŹ VY Şł˚ ć Ž` IŠĆ –ř.

    192.168.1.0 / 192.168.2.0 /
       255.255.255.0 255.255.255.0
     - -
     | |
     | /-----\ /-----\ |
     | | |ppp0 // ppp0| | |
eth0 |---| A |------//---------| B |---| eth0
     | | | // | | |
     | \-----/ \-----/ |
     | \ ppp1 ppp1 / |
     - \ / -
              \ /
               \ /
                \ /
                 \ /
                  \ /
                   \ /
                    \ /
                     \ /
                  ppp0\ /ppp1
                     /-----\
                     | |
                     | C |

  | |
  \-----/
     |eth0
     |
|---------|
192.168.3.0 /
   255.255.255.0

ÍýŹ A, B, C ¸ľ3 Č „˚ ĘÍâõ `ŞL –ř. ´´ù C ÁŠSS (V˝SS¿ 255.255.255.0) ˚ ¸ÌV P!Ø ÙÛú ŞÙćř. Zć ´ ĘÍâŹ řô ĘÍâ£˚ PPP Ŋ@ú `ŞL –ř. P!Øù X´Í Íì õ Ăř.

ĘÍâ A˚ ĘÍ6 ì¸øù IŠő ›Ib ćř.

root# route add -net 192.168.1.0 netmask 255.255.255.0 eth0
root# route add -net 192.168.2.0 netmask 255.255.255.0 ppp0
root# route add -net 192.168.3.0 netmask 255.255.255.0 ppp1

ĘÍâ Aő B^˚ Ŋ@¸ „qŞ§ ;ńŢ ffi ȷôăL –}ř. æ˚ ĘÍ6 Ď!ýĆt ¸ Ŋ@(Aő B^˚) ¸ „qŞ8 A˚ ¸ÌV ÙÛ æ˚ ÒSS!ffiù B˚ ¸ÌV ÙÛ æ˚ ÒSS!ffiY Ŋ@þ ¡ {ř. ?fi Ú¸ ÍŤŰffi¸ „qK –Ź A˚ ppp0 Ŋ@£ Ã4Ş§ :[¸ř. A\˚ ÒSS!ffiù Ł;& C˚ ¸ÌV ÙÛ \ ˚ ÒSS!ffiY `ê¸ `ăăL C \˚ ÒSS!ffiê B \˚ ÒSS!ffiY `ê¸ `ăăř. Bő C P¸˚ Ŋ@ ù UI–§ :[¸ř.

Ťă# è f´ľÃı. Aő C` `êč ¡ –L Cő B` `êč ¡ –ř8 ů A ĘÍâŹ B£ ¨ Ú¸ÍŤ Űffiú Cõ `ľt Ã4L CĆ3 Ťffiú B£ Ã4êÀ ăŞ MŹ`? RIP›ù ô: ĘÍ6 Š£ùŤ(dynamic routing protocols)ù Ę£ ¸ć [Cõ ľ@ă§ æľ ˇffiqPř. ĘÍâ A, B, C` ´´ ĘÍ6 ÚBú îý L –ř8 ˘c P!Ø \˚ Ŋ@ffi | ă#` „Dú EÍ ^£Ï P!Ø \Œõ ŁŰă§ æľ ĘÍ6 ì¸ øffi¸ ıôœ£ ¡Aþ ,¸ř. ¸ć P!Øú zAăŹ ,ù ^şľt ´ ĘÍâĆ 1 ~ `Ş ‹ˇ ľs8 ýř. ĘÍâ A˚ EÍ

root# route add -net 192.168.1.0 netmask 255.255.255.0 eth0
root# /usr/sbin/routed

‘routed’ ĘÍ6 ÚBù èȷèĆ `ăć ?fi P!Ø j!ffiú ıôœ£ üL Ť ÒSS!˚ ĘÍ6 ì¸øú @ AăL ȷêă§ æľ ´ P!Ø $X£ -èŞõ Ã4$# ŃŹř.

ŞŽńŞ ô: ĘÍ6˚ »Í ^şć z<¸}L ¸õ PÌăŹ Žõ ÃUř. ˇc Ì ˘ù AÃõ Ùćř8 [ t — XĆ Ő$ý œS[tffiú Ç ,ú Ďćř.

ô: ĘÍ6Y [ťý |Åć >ù

1. ŁăÛù ŁăÛ˚ ýĄSS "ê¸ @:ŞńŞ ˘ù E£|Ćt xØč ¡ –Ź «$‹ :ˇ ô: ĘÍ6 Š£ùŤ ÚBú î` ŻÅ` –ř.

2. ô: ĘÍ6 ÚBù P!Ø žÜĆ ”8§ æľ ĘÍ6 ì¸øú ıôœ£ ¡Aćř.

3. RIPŹ ȷù Ś?˚ P!ØĆ N”ř.

5.8 P!Ø tčő tüSS˚ zA.

P!Ø tčő tüSSŹ Ù<Ş˚ PÌıĆ3 ŁăÛ˚ ýĄSS "êú PÌăêÀ ľ sŹ Š£ŤŰ¸ř. t č Š£ŤŰù P!Ø j!õ `ľ -èŞõ ŃŹř. P!Ø j!Ź "A ÒSS!˚ "A tüSSõ ŞaăŹ ¡ ş¸6 tč` Å»¸ ffiqč telnet Ŋ@Y ftp Ŋ@ú uÛăŹ ¡ş¸ř. Ù< PÌıŹ ŁăÛ˚ "êĆ P !Ø Ŋ@ú ˇffiL tč Š£ŤŰ‚ P!Ø ÚB Š£ŤŰù Ť j!õ flL –ř` Ŋ@ú ŃIffi¸L ȷz ú ¡śćř. P!Ø ÚB¸ ȷôăŹ ~ `Ş Şé¸ –ŹÚ ˚ ř ìC£ ¯& PÌýř. ~ `ŞŹ

standalone

P!Ø ÚB Š£ŤŰ¸ ľ¿ P!Ø j!õ flL –ř` Ŋ@¸ ffiqą8 Ť ıê¸ P!Ø Ŋ@ú [ ýľt tüSSõ CWćř.

slave to the inetd server

inetd tčŹ ffiqąŹ P!Ø Ŋ@ú ;[:œ£ řØŹ "żć P!Ø ÚB¸ř. ffiqč Ŋ@¸ ŃI ffiŁPú : ìśľb č Š£ŤŰú NšsŹ zA 7‹ú `ŞL –ř. qE tüSS j!ê tcp# udp Óù ˚ řõ PÌăêÀ zAč ¡ –ř. j!Ź O ˙č řô 7‹Ć §Áýř.

zAč ŻÅ` –Ź ~ „˚ |Åć 7‹¸ –ř. Ť,ù j! ěÒĆ ¸öú ÙŁăŹ /etc/services7‹Y inetd P!Ø ÚB˚ zA 7‹‚ /etc/inetd.conf¸ř.

5.8.1 /etc/services

/etc/services 7‹ù PŁĆ3 Z¿ć ¸öú §G` Z¿ć tüSS j!Ć ÙŁăŹ ^şć Ú¸Íő¸

SSř. Íéù »Í ş£ăř. ć vĆ Ú¸Íő¸SS Ď!ý` #ąŹ íSS! 7‹¸ř. ´ Ď!ýŹ whitespace(tab¸# space) [ı£ uÛüŹ Č „˚ Żȷõ `ŞL –ŹÚ Ť ŻȷŹ řüY ›ř.

name port/protocol aliases # comment

name

z<üŹ tüSSõ Í#4Ź ć şq č¸˚ ¸ö port/protocol

¸ ŻȷŹ ~ „˚ tõŻȷ£ #Ŋř. port

<<ý tüSS` CWþ j! ěÒõ ŞèăŹ Äı. ÂÙÛ˚ ‹Ł:‚ tüSSffiù tüSS ěÒõ ¸y ÙŁŃUř. ¸Ź RFC-1340Ć <èüq –ř.

protocol

¸ tõŻȷŹ tcp# udp £ zAýř.

18/tcpő 18/udp˚ Ď!ýffiù »Í řò6 ›ù tüSSõ ˚ ř(tcpő udp)Ćt CWăŹŞĆ Âć §

Á: ¸îŹ {ř. Ã` \é¸ `ă6 ŁăÛ¸ ˚ řĆ Âć Ď!ýõ ÃŹ EÍŹ "A tüSS` tcpő

udp ˚ řõ `ľ `ăć : <¸ř.

aliases

¸ tüSS Ď!ýõ œSă§ æľ PÌüŹ řô ¸öffi

‘#’ [ı řüĆ #ąŹ vù suœ£ Ł;Ş6 Xèýř.

5. ‹Ł:‚ P!Œ¿ zA [ť AÃ 22

/etc/services 7‹˚ Ž ?fi ÅŔ˚ ýĄSS ŢjÆù cõù /etc/services 7‹ú CWćř. şŞ Ł

ăÛ¸ "êú ˛üÙâ řè ˇȷŹ EÍõ æľ ąŠý Debian ŢjÆĆt CWüŹ /etc/services 7‹ ¸ Ł§ –ř.

# /etc/services:
# $Id: services,v 1.3 1996/05/06 21:42:37 tobias Exp $
#
# Network services, Internet style
#
# Note that it is presently the policy of IANA to assign a single well-known
# port number for both TCP and UDP; hence, most entries here have two entries
# even if the protocol doesn’t support UDP operations.
# Updated from RFC 1340, ‘‘Assigned Numbers’’ (July 1992). Not all ports
# are included, only the more common ones.

tcpmux 1/tcp # TCP port service multiplexer
echo 7/tcp
echo 7/udp
discard 9/tcp sink null
discard 9/udp sink null
systat 11/tcp users
daytime 13/tcp
daytime 13/udp
netstat 15/tcp
qotd 17/tcp quote
msp 18/tcp # message send protocol
msp 18/udp # message send protocol
chargen 19/tcp ttytst source
chargen 19/udp ttytst source
ftp-data 20/tcp
ftp 21/tcp
ssh 22/tcp # SSH Remote Login Protocol
ssh 22/udp # SSH Remote Login Protocol
telnet 23/tcp
# 24 - private
smtp 25/tcp mail
# 26 - unassigned
time 37/tcp timserver
time 37/udp timserver
rlp 39/udp resource # resource location
nameserver 42/tcp name # IEN 116
whois 43/tcp nicname
re-mail-ck 50/tcp # Remote Mail Checking Protocol
re-mail-ck 50/udp # Remote Mail Checking Protocol
domain 53/tcp nameserver # name-domain server
domain 53/udp nameserver
mtp 57/tcp # deprecated
bootps 67/tcp # BOOTP server
bootps 67/udp
bootpc 68/tcp # BOOTP client
bootpc 68/udp
tftp 69/udp
gopher 70/tcp # Internet Gopher
gopher 70/udp
rje 77/tcp netrjs

5. ‹Ł:‚ P!Œ¿ zA [ť AÃ 23

finger 79/tcp
www 80/tcp http # WorldWideWeb HTTP
www 80/udp # HyperText Transfer Protocol
link 87/tcp ttylink
kerberos 88/tcp kerberos5 krb5 # Kerberos v5
kerberos 88/udp kerberos5 krb5 # Kerberos v5
supdup 95/tcp
# 100 - reserved
hostnames 101/tcp hostname # usually from sri-nic
iso-tsap 102/tcp tsap # part of ISODE.
csnet-ns 105/tcp cso-ns # also used by CSO name server
csnet-ns 105/udp cso-ns
rtelnet 107/tcp # Remote Telnet
rtelnet 107/udp
pop-2 109/tcp postoffice # POP version 2
pop-2 109/udp
pop-3 110/tcp # POP version 3
pop-3 110/udp
sunrpc 111/tcp portmapper # RPC 4.0 portmapper TCP
sunrpc 111/udp portmapper # RPC 4.0 portmapper UDP
auth 113/tcp authentication tap ident
sftp 115/tcp
uucp-path 117/tcp
nntp 119/tcp readnews untp # USENET News Transfer Protocol
ntp 123/tcp
ntp 123/udp # Network Time Protocol
netbios-ns 137/tcp # NETBIOS Name Service
netbios-ns 137/udp
netbios-dgm 138/tcp # NETBIOS Datagram Service
netbios-dgm 138/udp
netbios-ssn 139/tcp # NETBIOS session service
netbios-ssn 139/udp
imap2 143/tcp # Interim Mail Access Proto v2
imap2 143/udp
snmp 161/udp # Simple Net Mgmt Proto
snmp-trap 162/udp snmptrap # Traps for SNMP
cmip-man 163/tcp # ISO mgmt over IP (CMOT)
cmip-man 163/udp
cmip-agent 164/tcp
cmip-agent 164/udp
xdmcp 177/tcp # X Display Mgr. Control Proto
xdmcp 177/udp
nextstep 178/tcp NeXTStep NextStep # NeXTStep window
nextstep 178/udp NeXTStep NextStep # server
bgp 179/tcp # Border Gateway Proto.
bgp 179/udp
prospero 191/tcp # Cliff Neuman’s Prospero
prospero 191/udp
irc 194/tcp # Internet Relay Chat
irc 194/udp
smux 199/tcp # SNMP Unix Multiplexer
smux 199/udp
at-rtmp 201/tcp # AppleTalk routing
at-rtmp 201/udp
at-nbp 202/tcp # AppleTalk name binding

5. ‹Ł:‚ P!Œ¿ zA [ť AÃ 24

at-nbp 202/udp
at-echo 204/tcp # AppleTalk echo
at-echo 204/udp
at-zis 206/tcp # AppleTalk zone information
at-zis 206/udp
z3950 210/tcp wais # NISO Z39.50 database
z3950 210/udp wais
ipx 213/tcp # IPX
ipx 213/udp
imap3 220/tcp # Interactive Mail Access
imap3 220/udp # Protocol v3
ulistserv 372/tcp # UNIX Listserv
ulistserv 372/udp
#
# UNIX specific services
#
exec 512/tcp
biff 512/udp comsat
login 513/tcp
who 513/udp whod
shell 514/tcp cmd # no passwords used
syslog 514/udp
printer 515/tcp spooler # line printer spooler
talk 517/udp
ntalk 518/udp
route 520/udp router routed # RIP
timed 525/udp timeserver
tempo 526/tcp newdate
courier 530/tcp rpc
conference 531/tcp chat
netnews 532/tcp readnews
netwall 533/udp # -for emergency broadcasts
uucp 540/tcp uucpd # uucp daemon
remotefs 556/tcp rfs_server rfs # Brunhoff remote filesystem
klogin 543/tcp # Kerberized ‘rlogin’ (v5)
kshell 544/tcp krcmd # Kerberized ‘rsh’ (v5)
kerberos-adm 749/tcp # Kerberos ‘kadmin’ (v5)
#
webster 765/tcp # Network dictionary
webster 765/udp
#
# From ‘‘Assigned Numbers’’:
#
#> The Registered Ports are not controlled by the IANA and on most systems
#> can be used by ordinary user processes or programs executed by ordinary
#> users.
#
#> Ports are used in the TCP [45,106] to name the ends of logical
#> connections which carry long term conversations. For the purpose of
#> providing services to unknown callers, a service contact port is
#> defined. This list specifies the port used by the server process as its
#> contact port. While the IANA can not control uses of these ports it
#> does register or list uses of these ports as a convenience to the
#> community.
#

5. ‹Ł:‚ P!Œ¿ zA [ť AÃ 25

ingreslock 1524/tcp
ingreslock 1524/udp
prospero-np 1525/tcp # Prospero non-privileged
prospero-np 1525/udp
rfe 5002/tcp # Radio Free Ethernet
rfe 5002/udp # Actually uses UDP only
bbs 7000/tcp # BBS service
#
#
# Kerberos (Project Athena/MIT) services
# Note that these are for Kerberos v4 and are unofficial. Sites running
# v4 should uncomment these and comment out the v5 entries above.
#
kerberos4 750/udp kdc # Kerberos (server) udp
kerberos4 750/tcp kdc # Kerberos (server) tcp
kerberos_master 751/udp # Kerberos authentication
kerberos_master 751/tcp # Kerberos authentication
passwd_server 752/udp # Kerberos passwd server
krb_prop 754/tcp # Kerberos slave propagation
krbupdate 760/tcp kreg # Kerberos registration
kpasswd 761/tcp kpwd # Kerberos "passwd"
kpop 1109/tcp # Pop with Kerberos
knetd 2053/tcp # Kerberos de-multiplexor
zephyr-srv 2102/udp # Zephyr server
zephyr-clt 2103/udp # Zephyr serv-hm connection
zephyr-hm 2104/udp # Zephyr hostmanager
eklogin 2105/tcp # Kerberos encrypted rlogin
#
# Unofficial but necessary (for NetBSD) services
#
supfilesrv 871/tcp # SUP server
supfiledbg 1127/tcp # SUP debugging
#
# Datagram Delivery Protocol services
#
rtmp 1/ddp # Routing Table Maintenance Protocol
nbp 2/ddp # Name Binding Protocol
echo 4/ddp # AppleTalk Echo Protocol
zip 6/ddp # Zone Information Protocol
#
# Debian GNU/Linux services
rmtcfg 1236/tcp # Gracilis Packeten remote config server
xtel 1313/tcp # french minitel
cfinger 2003/tcp # GNU Finger
postgres 4321/tcp # POSTGRES
mandelspawn 9359/udp mandelbrot # network mandelbrot

# Local services

ìCÁ ^ tüSS` f;#8 7‹ê vŢř. ŁăÛ˚ Ç& 7‹¸ Ýř;ăřL f´ü8 /ê ŢjÆĆt

/etc/services 7‹ú ÄPč ,ú Ďćř.

5.8.2 /etc/inetd.conf

/etc/inetd.conf 7‹ù inetd tč ÚBÌ zA 7‹¸ř. Ť §ăù inetdĆ3 "A tüSSĆ Âć Ŋ@ Å

»ú ŃUú : X|ú ľb ăŹŞõ NšsŹ ,¸ř. ŁăÛ¸ Ŋ@ú ŃIffi‹ ´ tüSSĆ Âľ ŁăÛù inetd Ć3 qE P!Ø tč ÚBú qN3 ìśčŞõ Nš}b ćř.

¸ 7‹˚ Íéê »Í ^şăř. CWăšŹ tüSSõ z<ăŹ Ę‚ffi£ ¸ØqŢ íSS! 7‹¸ř. ‘#’£ è ȷăŹ v˚ ?fi íSS!Ź suœ£ ^süq Xèýř. ´ vù whitespace(tab¸# space) [ı£ uÛüŹ ‹U3˚ Żȷ£ uĄü6 whitespace˚ „¡Ź [G{ř. ‹Ł:‚ Íéù řüY ›ř.

service socket_type proto flags user server_path server_args

service

/etc/services 7‹Ćt `Kč ¸ zAĆ ľ¿ăŹ tüSSř.

socket type

Ç& Ď!ýĆ N”Ź ŹĘ [êõ #Í#6 Żȷ¸6 `ăć ¯ù stream, dgram, raw, rdm, seqpacket ffi¸ř. ÙŤ \¿& §Á:‚ ,¸Şˇ ‘˚\ $˚ ?fi tcp §Ł tüSSŹ streamú, udp §Ł˚ t üSSffiù dgramú PÌćř. řô ¯ú 5Ź tč ÚBffiù »Í "żć [ê <¸ř.

proto

¸ Ď!ýĆ :ęć Š£ùŤ. ¸ ¯ù /etc/services 7‹ K˚ ľ¿ Ď!ýő ‹Xľb ă6 ;Í: œ£ tcp¸$# udp¸ř. x˚ RPC (Remote Procedure Call) §Ł˚ tčffiù rpc/tcp# rpc/udpõ PÌćř.

flags

¸ ŻȷĆ ąŹ ¯ù 1 ~ „ <¸ř. ¸ ŻȷŹ inetdĆ3 P!Ø tč Š£ŤŰ¸ èȷý óĆ ŹĘú o sŹŞõ Nšs6 @Y:œ£ inetd` řô Ŋ@ Å»¸ ffiqď : tčõ Z ìśč Ş Ię8¸ y ìś |‚ tč ÚB¸ ^ Ŋ@ Å»ú řØêÀ ľbčŞõ Nšuř. AÝć ľ@Şł¸ Ię9Ş ˇ ‘˚\ ?fi tcp tčffiù ¸ Żȷ¯¸ nowait` üêÀ ăL udp tčffiù wait¯ú ›Źř. ¸Ć Âć Ž¡` U&ěú s˚ľb ă6 ŁăÛ¸ ÝìX Gč EÍ ŽCõ 0Ę ăêÀ ľĘ.

user

¸ ŻȷŹ /etc/passwd K˚ qE PÌı GA¸ ^£ èȷüŹ P!Ø tč˚ Źîı` þ ,‚Şõ # Í6ř. ŁăÛ¸ ÃK æ“Ćt ńq#Lı č EÍ ¸Ź »Í îÌăř. P!Ø tč ÃK¸ ůPú : Ÿľõ /ŹÜăêÀ Ď!ý˚ PÌıõ nobody£ č ¡ê –ř. Ťă# Ã` ¸ ŻȷŹ root£ zAü ŹÚ ¸Ź ˘ù tčffi¸ A\:‚ ȷôú æľ Ø! Ďćú ŻÅ£ ă§ :[¸ř.

server path

¸ ŻȷŹ ¸ Ď!ýĆt ìśèÅŹ ìC tč Š£ŤŰ˚ E£¸ř.

server args

¸ ŻȷŹ v˚ +ù ÙÛœ£ ¸ØqŞ6 xØPĺ¸ř. ¸ ŻȷŹ tč ÚB Š£ŤŰ¸ ìśþ : J ;v ‚ıffiú OqnŹ V¸ř.

/etc/inetd.conf˚ Ž /etc/services 7‹˛ď ÅŔ˚ ?fi ŢjÆffiù ŤB 5§Ć ê ^ù
/etc/inetd.conf 7‹ú jěăL –ř. IŠŹ Debian ŢjÆĆ ffiq–Ź /etc/inetd.conf 7‹¸ř.

     # /etc/inetd.conf: see inetd(8) for further informations.
     #
     # Internet server configuration database

5. ‹Ł:‚ P!Œ¿ zA [ť AÃ 27

#
#
# Modified for Debian by Peter Tobias <tobias@et-inf.fho-emden.de>
#
# <service_name> <sock_type> <proto> <flags> <user> <server_path> <args>
#
# Internal services
#
#echo stream tcp nowait root internal
#echo dgram udp wait root internal
discard stream tcp nowait root internal
discard dgram udp wait root internal
daytime stream tcp nowait root internal
daytime dgram udp wait root internal
#chargen stream tcp nowait root internal
#chargen dgram udp wait root internal
time stream tcp nowait root internal
time dgram udp wait root internal
#
# These are standard services.
#
telnet stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.telnetd
ftp stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.ftpd
#fsp dgram udp wait root /usr/sbin/tcpd /usr/sbin/in.fspd
#
# Shell, login, exec and talk are BSD protocols.
#
shell stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.rshd
login stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.rlogind
#exec stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.rexecd
talk dgram udp wait root /usr/sbin/tcpd /usr/sbin/in.talkd
ntalk dgram udp wait root /usr/sbin/tcpd /usr/sbin/in.ntalkd
#
# Mail, news and uucp services.
#
smtp stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.smtpd
#nntp stream tcp nowait news /usr/sbin/tcpd /usr/sbin/in.nntpd
#uucp stream tcp nowait uucp /usr/sbin/tcpd /usr/lib/uucp/uucico
#comsat dgram udp wait root /usr/sbin/tcpd /usr/sbin/in.comsat
#
# Pop et al
#
#pop-2 stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.pop2d
#pop-3 stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.pop3d
#
# ‘cfinger’ is for the GNU finger server available for Debian. (NOTE: The
# current implementation of the ‘finger’ daemon allows it to be run as ‘root’.)
#
#cfinger stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.cfingerd
#finger stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.fingerd
#netstat stream tcp nowait nobody /usr/sbin/tcpd /bin/netstat
#systat stream tcp nowait nobody /usr/sbin/tcpd /bin/ps -auwwx
#
# Tftp service is provided primarily for booting. Most sites
# run this only on machines acting as "boot servers."

5. ‹Ł:‚ P!Œ¿ zA [ť AÃ 28

#
#tftp dgram udp wait nobody /usr/sbin/tcpd /usr/sbin/in.tftpd
#tftp dgram udp wait nobody /usr/sbin/tcpd /usr/sbin/in.tftpd /boot
#bootps dgram udp wait root /usr/sbin/bootpd bootpd -i -t 120
#
# Kerberos authenticated services (these probably need to be corrected)
#
#klogin stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.rlogind -k
#eklogin stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.rlogind -k -x
#kshell stream tcp nowait root /usr/sbin/tcpd /usr/sbin/in.rshd -k
#
# Services run ONLY on the Kerberos server (these probably need to be corrected)
#
#krbupdate stream tcp nowait root /usr/sbin/tcpd /usr/sbin/registerd
#kpasswd stream tcp nowait root /usr/sbin/tcpd /usr/sbin/kpasswdd
#
# RPC based services
#
#mountd/1 dgram rpc/udp wait root /usr/sbin/tcpd /usr/sbin/rpc.mountd
#rstatd/1-3 dgram rpc/udp wait root /usr/sbin/tcpd /usr/sbin/rpc.rstatd
#rusersd/2-3 dgram rpc/udp wait root /usr/sbin/tcpd /usr/sbin/rpc.rusersd
#walld/1 dgram rpc/udp wait root /usr/sbin/tcpd /usr/sbin/rpc.rwalld
#
# End of inetd.conf.
ident stream tcp nowait nobody /usr/sbin/identd identd -i

5.9 řô !řć P!Ø [ť zA 7‹ffi

ýĄSSĆŹ ŁăÛ¸ [î–q č P!Ø [ť !řć zA 7‹ffi¸ ˘¸ –ř. ŁăÛù ¸ 7‹ú ¡Ač Ż Å` {úŞê ?ò# KĆ ffiq–Ź ,¸ XsŞ Nšs§ æľt z<č `X` –ř.

5.9.1 /etc/protocols

/etc/protocols 7‹ù Š£ùŤ id ěÒõ Š£ùŤ ¸öY Ŋ@ŻŹ Ú¸Íő¸SSř. ¸ 7‹ù Š£ŤŠ

"ffi¸ ıê˚ Š£ŤŰ KĆt Š£ùŤú ¸öú `ŞL <èă§ æľ PÌüL ZŹ tcpdump›ù Š£Ť ŰĆt @YĆ Š£ùŤ ěÒ Âê ¸öú PÌă§ æľ 5‚ř. ‹Ł:‚ [łù řüY ›ř.

       protocolname number aliases

Debian ŢjÆĆ ffiq–Ź /etc/protocols 7‹ù IŠő ›ř.

     # /etc/protocols:
     # $Id: protocols,v 1.1 1995/02/24 01:09:41 imurdock Exp $
     #
     # Internet (IP) protocols
     #
     # from: @(#)protocols 5.1 (Berkeley) 4/17/89
     #
     # Updated for NetBSD based on RFC 1340, Assigned Numbers (July 1992).

     ip 0 IP # internet protocol, pseudo protocol number
     icmp 1 ICMP # internet control message protocol

5. ‹Ł:‚ P!Œ¿ zA [ť AÃ 29

igmp 2 IGMP # Internet Group Management
ggp 3 GGP # gateway-gateway protocol
ipencap 4 IP-ENCAP # IP encapsulated in IP (officially ‘‘IP’’)
st 5 ST # ST datagram mode
tcp 6 TCP # transmission control protocol
egp 8 EGP # exterior gateway protocol
pup 12 PUP # PARC universal packet protocol
udp 17 UDP # user datagram protocol
hmp 20 HMP # host monitoring protocol
xns-idp 22 XNS-IDP # Xerox NS IDP
rdp 27 RDP # "reliable datagram" protocol
iso-tp4 29 ISO-TP4 # ISO Transport Protocol class 4
xtp 36 XTP # Xpress Tranfer Protocol
ddp 37 DDP # Datagram Delivery Protocol
idpr-cmtp 39 IDPR-CMTP # IDPR Control Message Transport
rspf 73 RSPF # Radio Shortest Path First.
vmtp 81 VMTP # Versatile Message Transport
ospf 89 OSPFIGP # Open Shortest Path First IGP
ipip 94 IPIP # Yet Another IP encapsulation
encap 98 ENCAP # Yet Another IP encapsulation

5.9.2 /etc/networks

/etc/networks 7‹ù /etc/hosts 7‹Y üæć Ńčú ćř. ¸ 7‹ù P!Ø sŹõ P!Ø ¸öY Ŋ[

ŻŹ ^şć Ú¸Íő¸SSõ CWćř. ć vĆ ş ~ „˚ Żȷˇú ‚ŹřŹ >¸ /etc/hostső řò6´ ŻȷŹ IŠ˛ď PÌýř.

networkname networkaddress

řüù ć Ž¸ř.

loopnet 127.0.0.0
localnet 192.168.0.0
amprnet 44.0.0.0

ŁăÛ¸ route <žú 4źú : @:Ş` P!Ø¸L /etc/networks 7‹ KĆ Ť P!ØĆ ľ¿ăŹ Ď! ý` –ř8 route <žù P!Øú sŹ Âê ¸öœ£ ;şč ,¸ř.

5.10 P!Ø ÃKY ?Ű Cq

ŁăÛ˚ "êY P!Øú J˚Ć ô W<œ£Ùâ K;& ÃÒăŹ ‹ù »Í Ä!ć §Á¸ĘŹ ,ú $9 sŞèÅ8t ¸ 4Ìú èȷŚı ćř. #Ź 4 ıêú ¸ ÛbĆt ;[`Ę f´X Mœ6 4` ˙č IŠ ˚ §łffi¸ êÓ¸ þ ŞĘê ŁăÛ¸ ÃKĆ ÌÎ ê|ăř8 ¸ Ûbõ X Ì WÙč ,ú 8‹ćř. ¸ Û bĆ [ć »Í ^ù œSıÒffi¸ ‚âV \Ď »Í ˘œ6 Ť | ă#Ź Security-HOWTO¸ř.

|Åć §ÆłYù ‘PÌăŞ Mú tčŹ îýŞ ˙IĘ.’ ¸ř. ˘ù ŢjÆffi¸ ?fi tüSS` zAüq ıôœ£ ìśüêÀ üq –ř. /Źć˚ ÃK #Żú ˇTèÅš8 ŁăÛù /etc/inetd.conf 7‹£` t PÌăŞ Mú tüSSĆ ľ¿ăŹ Ď!ýĎ su ˛ý (v˚ — XĆ ‘#’õ ä‚ř) õ ľĘ. shell, login,

exec, uucp, ftpő finger, netstat, systat›ù AÃ CWÌ tüSSffi¸ Ťć Žffi¸ř.

ÃKY ?Ű Cq §ł¸ ˘¸ –œ6 Ť §Æ:‚ Pĺˇú z<č ,¸ř.

5.10.1 /etc/ftpusers

/etc/ftpusers 7‹ù "A PÌıffi¸ ftpõ `ľ ŁăÛ˚ "êĆ ffiqąŹ ,ú CćăêÀ ăŹ ^şć

§ł¸ř. ¸ /etc/ftpusers 7‹ù ^ ftp Ŋ@¸ ffiqč ó ftp ÚB Š£ŤŰ (ftpd)¸ ìśþ : ›ÅŢř. ¸ 7‹ù ffiqąŞ GăêÀ č PÌıffi˚ ^şć @À¸6 IŠ˛ď fDř.

# /etc/ftpusers - users not allowed to login via ftp
root
uucp
bin
mail

5.10.2 /etc/securetty

/etc/securetty 7‹ù root` £Ťč¸ `ăć tty $Xffiú <èćř. /etc/securetty 7‹ù £ą Š£

ŤŰ (Ã` /bin/login) Ć ˚ľ ›ÅŢř. Íéù ť`þ tty $X ¸öffi˚ @À¸6 řô $XffiĆx root˚ £ą¸ Ýťýř.

# /etc/securetty - tty’s on which root is allowed to login
tty1
tty2
tty3
tty4

5.10.3 tcpd˚ ÒSS! ?Ű Cq §ł

/etc/inetd.conf KĆt ˘¸ Îú tcpd Š£ŤŰù ¸ Š£ŤŰ¸ ÃÒăêÀ zAý tüSS£˚ £ąY ?

Űú Cqćř.

inetdŠ£ŤŰ¸ ìśþ : tcpd¸ ÃÒăŹ tč£˚ ?Űú ť`čŞ ÝťčŞĆ Âć ŚYú žL –Ź~ „˚ 7‹ú ›qffi‚ř.

tüSSĆ ľ¿ăŹ Û¸ ˛ü #Í( :ńŞ 7‹ffiú *_ăL N”Ź ŚY¸ {œ8 ?Űù ĂuĆ3# ť `ýř. 7‹ú *_ăŹ £tŹ /etc/hosts.allow , /etc/hosts.deny £¸ř. ¸ ~ „õ òżÂ£ z<č ,¸ř. ¸ §ăú řź& 5§ æľx :¿ć man W¸Şõ œSľb ćř (hosts access(5)Ź ^ù èȷ> ¸ř).

/etc/hosts.allow /etc/hosts.allow 7‹ù /usr/sbin/tcpd Š£ŤŰ˚ zA 7‹¸ř. hosts.allow 7 ‹ù ŁăÛ˚ "ê˚ tüSSĆ Ŋ@¸ ťÌüŹ ÒSS!ffiú #Í4Ź ŚYú jěăL –ř.

¸ 7‹˚ Íéù »Í ^şăř.

             # /etc/hosts.allow
             #
             # <service list>: <host list> [: command]

service list

¸ ŚY¸ :ÌüŹ tč ¸öú Ţ˝£ uÛľ nù @À¸ř. tč ¸öù ftpd, telnetd# fingerd ›ù ,ffi¸ř.

host list

Ţ˝£ uÛý ÒSS! ¸öffi˚ @À¸ř. Ł§Ć IP sŹõ 8 ¡ê –ř. 8`:œ£ ÒSS! ¸öú < èă$# ć ŤÝ˚ ÒSS!ú #Í4§ æľ ő‹ȷbȷ [ıõ PÌć sŹõ 8 ¡ê –ř. Žõ ffi q gw.vk2ktj.ampr.orgŹ "A ÒSS!õ, .uts.edu.auŹ ¸ [ıŐ£ ȷ#Ź ?fi ÒSS! ¸öffiú,

44.Ź ¸ Äı£ èȷăŹ ?fi IP sŹõ #Í6ř. zAú ^‘ă3 ă§ æć "A §Ò` –ŹÚ,
LOCALù ‘.’õ ¸ö KĆ jěăŞ MŹ ?fi ÒSS! řè˙ľ ŁăÛ˚ ÒSS!ő ›ù ê-‚ \Ć –Ź

?fi ÒSS!õ #Í46 PARANOIDŹ ¸öY sŹ` ‹XăŞ MŹ ?fi ÒSS! (name spoofing)õ #Í 6ř. »Í îÌć ˝Ş˚ §Ò` –ř. EXCEPTŹ Ž¡ @Àú #Í7 ¡ –êÀ ľuř. ¸Ź ›˚ ŽC Ćt řè řàŮ ,¸ř.

command

¸ »„ž¡Ź xØPĺ¸ř. ¸ ž¡Ź ¸ ŚY¸ :Ìþ :˝ř ìśþ <ž˚ ř;ć E£¸ö¸ř. Žõ ffiq ÒSS!Ć ?Žć PŁú :żă§ æć <žú ìśč ¡ê –L Ăw` ?Žú èêč : [ ýıĆ3 EL #˚ -èŞ# -‹ú Ã4êÀ č ¡ê –ř. PÌ `ăć ˘ù Ý$ §ă¸ –œ6 ¯& 5¸Ź ,ffiù ?Žć ÒSS!˚ ¸ö¸# sŹõ #Í4Ź %hő ÝšŞŹ ÚB ¸öú #Í4Ź %d #¸ ř. ŽC

# /etc/hosts.allow
#
# Allow mail to anyone
in.smtpd: ALL
# All telnet and ftp to only hosts within my domain and my host at home.
telnetd, ftpd: LOCAL, myhost.athome.org.au
# Allow finger to anyone but keep a record of who they are.
fingerd: ALL: (finger @%h | mail -s "finger from %h" root)

/etc/hosts.deny /etc/hosts.deny 7‹ù /usr/sbin/tcpd Š£ŤŰ˚ zA 7‹¸ř. hosts.deny 7‹ ù ŁăÛ˚ "ê˚ tüSSĆ ?Žú ÝťăŹ ÒSS!ffiú #Í4Ź ŚYú `ŞL –ř.

^şć ŽŹ IŠő ›ř.

# /etc/hosts.deny
#
# Disallow all hosts with suspect hostnames
ALL: PARANOID
#
# Disallow all hosts.
ALL: ALL

řô Ď!ý` ?fi EÍĆ ?fi ,ú Ýťă§ :[Ć Pì\ PARANOID Ď!ýŹ |Äœ£ 5‚ ,¸ř.¸ ˚| ă#Ź ŁăÛ˚ "żć ÅuĆ 0Ęt ęý:‚ §Æ zA¸ þ ,¸ř.

/etc/hosts.deny KĆ ALL: ALLõ §Æœ£ Oq nL ÙăŹ tüSSő ÒSS!ffiú /etc/hosts.allow 7

‹ KĆt <è:œ£ ť`ăŹ ,¸ `$ K;ć zAł¸ř.

5.10.4 /etc/hosts.equiv

hosts.equiv 7‹ù "A ÒSS!ő PÌıĆ3 RÒ {¸ ŁăÛ˚ "ê˚ GAĆ ?Žč Ďćú s§ æľ

PÌýř. ¸Ź ŁăÛ¸ ?fi "êú CqăŹ K;ć ÞEĆx îÌăŞˇ ŤľŞ Mř8 ÃK˚ ż>¸ þ

¡ –ř. ŁăÛ˚ "êù ŁăÛ¸ êËăŹ ÒSS!ffi | `$ K;ăŞ Gć , ˇÂˇ K;ăř. ÃKú / ÂÜă§ æľx ¸ -bęŔú PÌăŞ ˙L PÌıffiĆ3 .rhosts 7‹ Zć 5Ş ˙ ,ú ĎăĘ.

5.10.5 ftp ÚBú N”3 zAă§

˘ù P¸!ffi¸ řô PŁffiĆ3 "A PÌı ID {¸ 7‹ú ďýL ŃêÀ ă§ æľ qdę" SS(anonymous) ftp tčõ îýŹ ,Ć [î¸ –ř. ˇc ŁăÛ¸ ¸õ ă§£ řř8 qdę"SS ?Ű Ć Âľ ftp ÚBú N”3 zAăêÀ s˚ľb ćř. ftpd(8)Ć Âć ÂÙÛ˚ man W¸Şffi¸ ¸Ć Âć Şłú qŮ Aê z<ăL –œ6 ĺ\ $§Ć #č ŞèPĺffiú 0Ęb ćř. |Åć 4ù qdę"SS GA ˚ /etc %ńùý KĆ /etc/passwd 7‹˚ ÄPÆú OqnŞ ˙ĘŹ ,Y A˙ PÌľb ăŹ GAú C¡ ć #"Ş ,ffiú ř „čýĘŹ ,¸ř. ŤľŞ Mœ8 brute force CSSŒȷ ¿Ş §łĆ d;þ æź¸ –ř.

5.10.6 P!Ø ŞÜź

Ú¸ÍŤŰ¸ ŁăÛ˚ "ê¸# tčĆ êţSò ăŞ GăêÀ ăŹ ,ù »Í öñć ÃK Şł¸ř. ¸Ź

Firewall-HOWTOő ¸ [t˚ «ÙÛĆt X Ì ıČ& řàŮ ,¸ř.

5.10.7 řô Pĺffi

Lšľb č řô [Cffi.

sendmail

Gý 5„Ćê ÝuăL sendmail ÚBù ÃK æź ÃLĆ »Í ıs #$ćř. ?fi& ŁăÛĆ3 ţ š –Şˇ #Ź ¸ ÚBú îýŞ M§£ řř.

NFS and other Sun RPC services

»Í s˚ł3 ¸ffiú U_Ìb ćř. ¸ tüSSffiĆŹ `ăć ?fi [ê˚ ÃK u*¸ –ř. NFS ›ù tüSS˚ łŐffiú üŹ ,¸ qůŞˇ ¸õ zAă3 ýř8 ĂuĆ3 mount Ďćú ÙŁč ,‚Ş » Í ê|ăĘ.

6 IP ő ffÌV [ť AÃ

¸ ÙÛù ¸ÌVY IP Ć [ťý AÃõ řÛ ,¸ř. Ł§˚ Ź Ûêffiù Ť,ffi¸ Źæ “"A §ÁĆ Âć” ÙÛĆt `$ Œy–Ź ,ffi¸Ę f´ř§ :[Ć #Ă}ř. LANú PÌăŹ PŁù Ău# ¸ ÙÛffiĆt uú ,¸ –ú ,¸ř.

6.1 Ethernet

¸ÌV $X˚ ¸öù ‘eth0’, ‘eth1’, ‘eth2’ #¸ř. vGĆ ˚ľ ˛ü Ň>üŹ bȷ` ‘eth0’ú ÙŁŃL # "ŞŹ Ň>üŹ £tÂ£ ă#B ÙŁŃŹř.

§Æ:œ£ vGù ă#˚ ¸ÌV $Xˇú üœ6 řô $Xõ ü§ æľx Ť? "A <žú vGĆ 4š} b ćř.

ýĄSS \Ćt ¸ÌV bȷõ ȷôăêÀ ăŹ łú NL òœ8 Ethernet-HOWTOõ œSăĘ.

vG¸ ¸ÌV bȷõ ŞÙăêÀ N”3 ˇffiqŢ óĆŹ bȷ zAù Öř.

Ã` ŁăÛù IŠő ›ù ,ú 76 ÂÙÛ˚ ŢjÆù ¸ÌV bȷõ ŞÙăêÀ zAú řř8 ¸õ ¸y ľuř.

root# ifconfig eth0 192.168.0.1 netmask 255.255.255.0 up
root# route add -net 192.168.0.0 netmask 255.255.255.0 eth0

ÂÙÛ˚ ¸ÌV ȷĘ¸čffiù Donald Becker, becker@CESDIS.gsfc.nasa.govĆ ˚ľ ˇffiqPř.

6.2 EQL - multiple line traffic equaliser

EQL $X ¸öù ‘eql’¸ř. vu vG ŹSS£Ź "ê¿ ć„˚ EQL $Xõ `Ů ¡ –ř. EQLù PPP# slip, plip›ù point-to-point ř| Ŋ@ú ć „˚ fý:‚ tcp/ip Ŋ@£ PÌč ¡ –êÀ ľuř. Ã`ù ă#˚ LŽ Ŋ@ú ˇȷŹ ,Ãř 9Ž˚ ř| Ŋ@ú PÌăŹ ‘¸ üÌ¸ óř.

Kernel Compile Options:

Network device support --->
    [*] Network device support
    <*> EQL (serial line load balancing) support

¸ §Áú PÌă§ æľx Ŋ@˚ ŁÂ‘Ć –Ź "êê EQLú ŞÙľb ćř. ýĄSSő Livingstone Portmasters, ^£Ï dial-in tčffiù ÒÞ `ăć §ăú ŞÙćř.

EQLú zAă§ æľx metalab.unc.edu Ćt uú ¡ –Ź eql ‚ffi¸ ŻÅč ,¸ř.

zAù »Í Ťz:¸ř. eql ‚âW¸SS˚ zAœ£ èȷćř. eql ‚âW¸SSŹ řô P!Ø $XffiY üæ ăř. ifconfigõ ¸ÌăŁ IP sŹő mtuõ zAă6 IŠő ›ř.

root# ifconfig eql 192.168.10.1 mtu 1006

Ťřü ŁăÛ¸ PÌč ´ vffiú Ť? èȷč ŻÅ` –ř. ¸Ź point-to-point P!Ø $X˚ EÍő ˝ô `Ş¸ř. Ŋ@ú èȷăŹ Şłù Ŋ@˚ [êĆ 0Ę řò6 ıČć Pĺù [t˚ ľ¿ ÙÛú œSăŁĘ. ˝Ş˚œ£ serial Ŋ@ú EQL $Xő Ŋ@èĹb ćř. ¸Ź ‘enslaving’¸Ę Ýý6 IŠő ›ù eql enslave <žœ£ ¡śýř.

root# eql_enslave eql sl0 28800
root# eql_enslave eql ppp0 14400

eql enslaveĆ J;sŹ ‘estimated speed’ »„ž¡Ź Ť?ù IX ,ê ăŞ MŹř. ¸Ź EQL ȷĘ¸č` $ X` Ńú Ú¸ÍŤŰ˚ č¿ú @Aă6 ¸ ¯ú `ŞL Ŋ@ffi˚ ŸćSSõ SAč ¡ –ř. Ŋ@ú EQL $X£Ùâ Oq4§ æľx IŠ˛ď eql emancipate <žú 7ř.

root# eql_emancipate eql sl0

řô point-to-point Ŋ@˛ď ĘÍ6ú 8`ľsŹÚ ìC Ťţ $X Âê eql $Xõ ĘÍâ` œSăŹ , ¸ řòř. Ã` IŠ˛ď 7ř.

root# route add default eql

EQL ȷĘ¸čŹ Simon Jones, simon@ncm.com Ć ˚ľ „Ňü}ř.

6. IP ő ¸ÌV [ť AÃ 34

6.3 IP Accounting (for Linux-2.0)

ýĄSS vG˚ IP accounting §ăù P!Øú PÌăŹ ıÒffiú ?It Ûuč ¡ –êÀ ľuř. ?IŢ ı Òffiù #§Ü ¸ó Ă:ý CËY Ę¸!˚ ¡ffi£ ¸ØqŢř. PÌ @:Ć 0Ę ¸ffiú Ûêč ¡ –Ź ř jć ŚYffiú PÌč ¡ –ř. ¸ łŐù ¸;˚ ipfwadm §Ł˚ ŞÜź §ă¸ “ipfwchains”£ Â–ü8t vG 2.1.102:Ùâ ˇPř.

Kernel Compile Options:

Networking options --->
    [*] IP: accounting

IP accountingú zAă§ æľx vGú {7‹ăŁ zXć ó ipfwadm <žú PÌľb ćř. xØć accounting AÃõ ıČ& ÛêăŹ ˘ù Şłffi¸ –ř. Ł§Ćx îÌă3 PÌč ¡ –Ź ^şć ŽCõ PŊ œ6 Ì ıČć AÃõ æľx ipfwadm — W¸Şõ ›qÃč ĘĹř.

è#ýą: ŁăÛù PPP Ŋ@ú `ľ ‚âVĆ Ŋ@ý ¸ÌV P!Øú `ŞL –ř. ¸ÌV \Ćt ˘ù t üSSõ ăŹ "êú `ŞL –œ6 ;–:‚ tcp, udp !ŠŹ < IęĘ ftp# www #˚ ´ tüSSĆ ˚ć ! ŠŹê NL òř.

ŁăÛù IŠ˚ Î SS¿^! ˛ď Ã¸Ź <žffiú PÌľb ćř.

#!/bin/sh
#
# Flush the accounting rules
ipfwadm -A -f
#
# Set shortcuts
localnet=44.136.8.96/29
any=0/0
# Add rules for local ethernet segment
ipfwadm -A in -a -P tcp -D $localnet ftp-data
ipfwadm -A out -a -P tcp -S $localnet ftp-data
ipfwadm -A in -a -P tcp -D $localnet www
ipfwadm -A out -a -P tcp -S $localnet www
ipfwadm -A in -a -P tcp -D $localnet
ipfwadm -A out -a -P tcp -S $localnet
ipfwadm -A in -a -P udp -D $localnet
ipfwadm -A out -a -P udp -S $localnet
#
# Rules for default
ipfwadm -A in -a -P tcp -D $any ftp-data
ipfwadm -A out -a -P tcp -S $any ftp-data
ipfwadm -A in -a -P tcp -D $any www
ipfwadm -A out -a -P tcp -S $any www
ipfwadm -A in -a -P tcp -D $any
ipfwadm -A out -a -P tcp -S $any
ipfwadm -A in -a -P udp -D $any
ipfwadm -A out -a -P udp -S $any
#
# List the rules
ipfwadm -A -l -n
#

6. IP ő ¸ÌV [ť AÃ 35

“ftp-data”ő “www’ ›ù ¸öffiù /etc/services K˚ vffiú `ýÇř. ˝Ş˚ <žù ´ Accounting Ś YffiY ?IŢ @Yõ ;şćř.

IP accountingú Ûuč : s˚ľb č ,ù :ÌüŹ ?fi ŚY˚ @Y` ęľŢřŹ ,¸ř. 0Ęt Ùă Ź ¯ú u§ æľx :<ć SÁ ŊS¸ ŻÅăř. Žõ ffiq ftpê wwwê Iĺ ıÒ˚ jú Nč Ùćř8 ´ @Yffiú ?fi j!Ć :ÌüŹ @YĆt – ,¸ř.

root# ipfwadm -A -l -n
IP accounting rules
 pkts bytes dir prot source destination ports
    0 0 in tcp 0.0.0.0/0 44.136.8.96/29 * -> 20
    0 0 out tcp 44.136.8.96/29 0.0.0.0/0 20 -> *
   10 1166 in tcp 0.0.0.0/0 44.136.8.96/29 * -> 80
   10 572 out tcp 44.136.8.96/29 0.0.0.0/0 80 -> *
  252 10943 in tcp 0.0.0.0/0 44.136.8.96/29 * -> *
  231 18831 out tcp 44.136.8.96/29 0.0.0.0/0 * -> *
    0 0 in udp 0.0.0.0/0 44.136.8.96/29 * -> *
    0 0 out udp 44.136.8.96/29 0.0.0.0/0 * -> *
    0 0 in tcp 0.0.0.0/0 0.0.0.0/0 * -> 20
    0 0 out tcp 0.0.0.0/0 0.0.0.0/0 20 -> *
   10 1166 in tcp 0.0.0.0/0 0.0.0.0/0 * -> 80
   10 572 out tcp 0.0.0.0/0 0.0.0.0/0 80 -> *
  253 10983 in tcp 0.0.0.0/0 0.0.0.0/0 * -> *
  231 18831 out tcp 0.0.0.0/0 0.0.0.0/0 * -> *
    0 0 in udp 0.0.0.0/0 0.0.0.0/0 * -> *
    0 0 out udp 0.0.0.0/0 0.0.0.0/0 * -> *

6.4 IP Accounting (for Linux-2.2)

^ accounting ŚȷŹ “IP Firewall Chains”õ `ľ uÇýř. IPchainsõ Ã8 Ì ˘ù AÃõ uú ¡ –ř. X|Ãřê ŁăÛ˚ Żâõ zAă§ æľx ipfwadm ÂêĆ ipchainsõ PÌă3 þ ,¸ř. (/ê vG Ź SS˚ Documentation/Changes£Ùâ)

6.5 IP Aliasing

ć P!Ø $XĆ ˚ ¸\˚ IP sŹõ ÙŁč ¡ –Ź Š£ŤŰffi¸ –œ6 ¸Ź ê îÌăř. ISP (Internet Service Provider)ffiù [[ PÌıffiĆ3 "Üý World Wide WebY ftpõ CWă§ æľ ¸ §ăú PÌć ř. ŁăÛù Ł§Ć #č ,Ãř Ì ˘ù AÃõ “IP-Alias mini-HOWTO”Ćt uú ¡ –ř.

Kernel Compile Options:

Networking options --->
    ....
    [*] Network aliasing
    ....
    <*> IP: aliasing support

vGú IP Alias ŞÙY ěÍ {7‹ľt zXć řüĎ zAù »Í ^şăř. aliasffiù ìC P!Ø $Xő Ŋ[ý `\˚ P!Ø $XffiĆ 8`ýř. ¸ $XffiĆŹ ş£ć <<ł¸ 5¸ŹÚ <devname>:<virtual

dev num> Y ›ù éœ£ Žõ ffiq eth0:0, ppp0:10 #¸ř. ¸ ifname:number $XŹ s ‚âW¸SS` z

Aý óĆˇ zAþ ¡ –řŹ ,ú <îľĘ.

Žõ ffiq ŁăÛ¸ ~ „˚ t£ řô IP tõP!Øú ôèĆ ŞÙăŹ ¸ÌV P!Øú `ŞL –L ŁăÛ ˚ "ê¸ j Åú ?~ Ť? ?Űč ¡ –êÀ ăL òř8 řüY ›¸ ľs8 ýř.

root# ifconfig eth0 192.168.1.1 netmask 255.255.255.0 up
root# route add -net 192.168.1.0 netmask 255.255.255.0 eth0

root# ifconfig eth0:0 192.168.10.1 netmask 255.255.255.0 up
root# route add -net 192.168.10.0 netmask 255.255.255.0 eth0:0

aliasõ ŞÍ§ æľx ş£& ¸ö ›Ć ‘-’õ äŁs8 ýř.

root# ifconfig eth0:0- 0

aliasĆ [ťý ?fi route AÃffiê ıôœ£ ŞŒŮ ,¸ř.

6.6 IP Firewall (for Linux-2.0)

IP FirewallY ŞÜź [CŹ Firewall-HOWTOĆt X Ì ł3 řàŮ ,¸ř. IP Firewallingù ŁăÛ¸ Ş Ać IP sŹ£ `Ź Óù Ť sŹĆt ąŹ Ú¸ÍŤŰffiú (ă4$# `YèÉœ£˚ ť`üŞ Mù P! Ø ?Űœ£Ùâ ŁăÛ˚ "êú ÃÒč ¡ –êÀ ľuř. Č „˚ řô ŚY #Ż¸ :ÌüŹÚ incoming filteringY outgoing filtering, forwarding filtering¸ř. Incoming ruleù P!Ø $X` ŃIffi¸Ź Ú¸ÍŤ ŰĆ :Ìü6 Outgoing ruleù P!Ø $Xõ `ľ #`Ź Ú¸ÍŤŰĆ, Forwarding ruleù ŃIffiŁŞą ă # ¸ "êœ£ ąŞ Mù, řè˙ľ ¸ "êú $fl řô Vœ£ `Ź Ú¸ÍŤŰĆ :Ìýř.

Kernel Compile Options:

Networking options --->
    [*] Network firewalls
    ....
    [*] IP: forwarding/gatewaying
    ....
    [*] IP: firewalling
    [ ] IP: firewall packet logging

IP firewall ŚYffi˚ zAù ipfwadm <žú PÌăŁ ¸ØqŢř. XĆt sŻć ,˛ď #Ź ÃK ;[`` Ię6 0Ęt ÃK¸ ŁăÛĆ3 |Åć [CĘ8 4` ^şć ŽCõ ÃŁsŹ ,YŹ żê£ ŁăÛ SSSS £ ŚYffiú WÙăL „Ňľb ćř.

IP firewallú 5Ź ÂÙÛ˚ EÍŹ I˝ê ýĄSS "êú ĘÍâ# ŞÜź˚ 3¸!SS¸(gateway)£ PÌă Ł ŁăÛ˚ £e P!Øú ¡Ù˚ ť`üŞ Mù ?Űœ£Ùâ ÃÒăLı ăŹ EÍ‹ ,¸ř.

IŠ˚ zAù Arnt Gulbrandsen, <agulbra@troll.no>˚ êÓĆ §ŁăL –ř.

IŠ˚ ŽCŹ Ě˚ Ť´Ć #č ,˛ď ýĄSS firewall/router "ê æĆ ŞÜźú zAřú EÍ¸ř.

- -
 \ | 172.16.37.0
  \ | /255.255.255.0
   \ --------- |
    | 172.16.174.30 | Linux | |
NET =================| f/w |------| ..37.19

6. IP ő ¸ÌV [ť AÃ 37

    | PPP | router| | --------
   / --------- |--| Mail |
  / | | /DNS |
 / | --------
- -

IŠ <žffiù Ã` rc 7‹ KĆ ffiq`t èSSð¸ Ù6þ :˝ř ıôœ£ èȷüêÀ üq–ř. ÃKú / Â£ ă§ æľx ‚âW¸SS` zAý óĆ, Ťă# ŞÜź "ê¸ ýÙ6üŹ ôK Ăw` ?Ű Ďćú uŹ ,ú ˚§ æľ ‚âW¸SS` ìC£ ȷôü§ ¸;Ć IŠ <žffi¸ ìśüb ćř.

#!/bin/sh

# Flush the ’Forwarding’ rules table
# Change the default policy to ’accept’
#
/sbin/ipfwadm -F -f
/sbin/ipfwadm -F -p accept
#
# .. and for ’Incoming’
#
/sbin/ipfwadm -I -f
/sbin/ipfwadm -I -p accept

# First off, seal off the PPP interface
# I’d love to use ’-a deny’ instead of ’-a reject -y’ but then it
# would be impossible to originate connections on that interface too.
# The -o causes all rejected datagrams to be logged. This trades
# disk space against knowledge of an attack of configuration error.
#
/sbin/ipfwadm -I -a reject -y -o -P tcp -S 0/0 -D 172.16.174.30

# Throw away certain kinds of obviously forged packets right away:
# Nothing should come from multicast/anycast/broadcast addresses
#
/sbin/ipfwadm -F -a deny -o -S 224.0/3 -D 172.16.37.0/24
#
# and nothing coming from the loopback network should ever be
# seen on a wire
#
/sbin/ipfwadm -F -a deny -o -S 127.0/8 -D 172.16.37.0/24

# accept incoming SMTP and DNS connections, but only
# to the Mail/Name Server
#
/sbin/ipfwadm -F -a accept -P tcp -S 0/0 -D 172.16.37.19 25 53
#
# DNS uses UDP as well as TCP, so allow that too
# for questions to our name server
#
/sbin/ipfwadm -F -a accept -P udp -S 0/0 -D 172.16.37.19 53
#
# but not "answers" coming to dangerous ports like NFS and
# Larry McVoy’s NFS extension. If you run squid, add its port here.
#
/sbin/ipfwadm -F -a deny -o -P udp -S 0/0 53 \

6. IP ő ¸ÌV [ť AÃ 38

        -D 172.16.37.0/24 2049 2050

# answers to other user ports are okay
#
/sbin/ipfwadm -F -a accept -P udp -S 0/0 53 \
        -D 172.16.37.0/24 53 1024:65535

# Reject incoming connections to identd
# We use ’reject’ here so that the connecting host is told
# straight away not to bother continuing, otherwise we’d experience
# delays while ident timed out.
#
/sbin/ipfwadm -F -a reject -o -P tcp -S 0/0 -D 172.16.37.0/24 113

# Accept some common service connections from the 192.168.64 and
# 192.168.65 networks, they are friends that we trust.
#
/sbin/ipfwadm -F -a accept -P tcp -S 192.168.64.0/23 \
        -D 172.16.37.0/24 20:23

# accept and pass through anything originating inside
#
/sbin/ipfwadm -F -a accept -P tcp -S 172.16.37.0/24 -D 0/0

# deny most other incoming TCP connections and log them
# (append 1:1023 if you have problems with ftp not working)
#
/sbin/ipfwadm -F -a deny -o -y -P tcp -S 0/0 -D 172.16.37.0/24

# ... for UDP too
#
/sbin/ipfwadm -F -a deny -o -P udp -S 0/0 -D 172.16.37.0/24

^ù ŞÜź zAù Ä!ăř. ¸ ŽCŹ ŁăÛĆ3 qŮ Aê˚ èȷ>ˇú ÃŁuř. ipfwadm -Śv W¸ Ş` ¸ ‚ú PÌăŹ ÚĆ êÓ¸ þ ,¸ř. ŞÜźú zAăLı ćř8 |úˇć VĆ ]qÃL ˘ù ? Lõ ŃIĘ. Zć ¡ÙĆt ŁăÛ˚ zAú *PăêÀ ľĘ.

6.7 IP Firewall (for Linux-2.2)

^£Ï ŞÜź Śȷ` “IP Firewall Chains”õ `ľ uÇýř. Ì ˘ù AÃõ æľx IPchainsõ ÃĘ. ŞŽ ŁăÛ˚ Żâõ zAă§ æľx ipfwadm Âê ipchainsõ PÌľb ćřŹ ,ú NIb ćř. (/ê vG˚

Documentation/Changes œS)

Íýê ¸ 4Ì¸ /êY $ý` %řŹ ,ú NL –œ6 X Ì /ê 4Ìú řØ§ æľ Ç& ȷz|¸ř. I ˝ 1999[ 8Ú˚ ^ čLĆx řàŮ ,¸ř. (Ńıs: Ç& ěŃ|‚ ¸ [t` 1999[ 8Ú čL¸ř- -;)

6.8 IPIP Encapsulation

ů ŁăÛù IP Ú¸ÍŤŰ 4Ć IP Ú¸ÍŤŰú ŽqO§õ Ùă#? ¸ć Şéú ¸;Ć Æ :¸ {ř8¸ \ć ,œ£ Ã‹ ,¸ř. Mobile-IPő IP-Multicast` ¸ Şé¸ PÌüŹ ¯ć Ž¸ř. Zć ffi NšK –Ţ MŞˇ ¸ Şéú C‹ ˘¸ 5Ź Vù Amateur Radio¸ř.

Kernel Compile Options:

6. IP ő ¸ÌV [ť AÃ 39

Networking options --->
    [*] TCP/IP networking
    [*] IP: forwarding/gatewaying
    ....
    <*> IP: tunneling

IP tunnel $XŹ ‘tunl0’, ‘tunl1’ #œ£ Ýßř.

‹Ł:‚ IP ĘÍ6 ŚYù IP P!Ø¸ P!Ø sŹő P!Ø ˝SS¿£ ¸ØqK –êÀ Åućř. ¸Ź ć ĘÍ6 Ď!ýõ `ľ ‹ť˚ ŊŽý sŹffi¸ ?~ ĘÍ6üêÀ ľuř. ¸Ź »Í ‘ýăŞˇ ŁăÛ¸ P !Ø˚ "A ÙÛĆ Ŋ@üq –Ź ôK "A IP sŹˇú PÌľb ćřŹ ,ú ˚yćř. ÂÙÛ˚ EÍ [C ` {œ# ŁăÛ˚ mobile netizen¸Ę8 GŽ ć $ŹĆ ?Žüq –ú £ {ú ,¸ř. IP/IP encapsulation (IP tunneling)ù ŁăÛ˚ IP sŹ£ ąêÀ üq –Ź Ú¸ÍŤŰ¸ ć ě Ì üŁKt řô IP sŹ£ îš ŞêÀ ăt£˚ Cćú ŢÄč ¡ –3 ľuř. ˇc ŁăÛ¸ řô IP P!ØĆt ȷzú č ŽA¸Ę8 Ù Š P!Ø˚ "ê¸ ŁăÛ˚ IP sŹ£ ąŹ Ú¸ÍŤŰú ŃIt „è£ Ç& PÌăŹ sŹ£ îšsêÀ zAč ¡ –ř.

6.8.1 A tunneled network configuration.

192.168.1/24 192.168.2/24

    - -
    | ppp0 = ppp0 = |
    | aaa.bbb.ccc.ddd fff.ggg.hhh.iii |
    | |
    | /-----\ /-----\ |
    | | | // | | |
    |---| A |------//---------| B |---|
    | | | // | | |
    | \-----/ \-----/ |
    | |
    - -

¸ Ť´ù IPIP encapsulationú 5Ź řô ˝8ć ¸î, `\ „ż P!ŒÌú #Í6ř. ¸ ŽCŹ ŁăÛ¸ §Æ:‚ ř¸vz ‚âV Ŋ@ú `Ţ ~ "êú `ŞL –řL `Aćř. ´ ÒSS!Ź ć „˚ IP sŹõ Ù ŁŃUř. ¸ "êffi ›ĆŹ Žcý IP P!Ø sŹ£ zAý £e P!Ø¸ U&ćř. P!Ø ĘÍâ£ ‚â VĆ Ŋ@üŹ ,˛ď A P!ØĆ –Ź ÒSS!ffi¸ B P!Ø æ˚ ÒSS!ffiĆ ?Žč ¡ –êÀ ăč Ùć řL ľÃı. IPIP encapsulation¸ ¸õ `ăă3 ľuř. s˚č ,ù encapsulation¸ Aő B P!Ø \˚ ÒSS!ffi¸ ‚âV \Ćt t£ `êč ¡ –êÀ ăŹ [Cõ ľ@ăŹ ,¸ Ię6 Ł;& ¸õ æľx IP Masquerade ›ù §łú PÌľb ćřŹ ,¸ř. encapsulationù Ã` ĘÍâ£˚˚ "ê §ăĆ ˚ľ uÇ ýř. ýĄSS ĘÍâ ‘A’Ź IŠő ›ù SS¿^!£ zAþ ,¸ř.

#!/bin/sh
PATH=/sbin:/usr/sbin
mask=255.255.255.0
remotegw=fff.ggg.hhh.iii
#
# Ethernet configuration
ifconfig eth0 192.168.1.1 netmask $mask up
route add -net 192.168.1.0 netmask $mask eth0
#

6. IP ő ¸ÌV [ť AÃ 40

# ppp0 configuration (start ppp link, set default route)
pppd
route add default ppp0
#
# Tunnel device configuration
ifconfig tunl0 192.168.1.1 up
route add -net 192.168.2.0 netmask $mask gw $remotegw tunl0

ýĄSS ĘÍâ ‘B’Ź IŠő ›ù SS¿^!£ zAþ ,¸ř.

#!/bin/sh
PATH=/sbin:/usr/sbin
mask=255.255.255.0
remotegw=aaa.bbb.ccc.ddd
#
# Ethernet configuration
ifconfig eth0 192.168.2.1 netmask $mask up
route add -net 192.168.2.0 netmask $mask eth0
#
# ppp0 configuration (start ppp link, set default route)
pppd
route add default ppp0
#
# Tunnel device configuration
ifconfig tunl0 192.168.2.1 up
route add -net 192.168.1.0 netmask $mask gw $remotegw tunl0

<ž:

route add -net 192.168.1.0 netmask $mask gw $remotegw tunl0

¸Ź ‘192.168.1.0/24£ şăŹ Ú¸ÍŤŰffiú IPIP oÛÜ Ú¸ÍŤŰ ŽĆ Oqt aaa.bbb.ccc.ddd’˚ sŹ£ Ã6ř’Ź ,ú yćř.

zAù j QĆt ‹Xľb ćř. tunnel $XŹ ĘÍ6èĆ ıê¸ ĘÍ6ăêÀ Ńù Ú¸ÍŤŰú ŽqO ú IP Ú¸ÍŤŰ˚ @:Ş£ ‘gw’õ PÌćř. Ť "ê Ńè IPIP Ú¸ÍŤŰú decapsulateăŹ łú NIb ă6 řè˙ľ tunnel $X` zAüq –qb ćř.

6.8.2 A tunneled host configuration.

ĘÍ6 ăŹ ,¸ ;– P!Ø‹ ŻÇ {œ6 ş ă#˚ IP sŹˇú ĘÍ6č ¡ –ř. ¸č EÍ ‘Ù<’ "ê ˚ tunl $XŹ "ê˚ IP sŹ£ Ą<ľb ă6 A ÅĆx tunnel $Xõ `ć P!Ø ĘÍ6 ÃřŹ ÒSS! ĘÍ6(ŤýL Proxy Arp)õ PÌľb ćř. ¸Ć ”êÀ zAú SAľt N”3 řè ŤšÃı. ¸C Íý Ź ř;& ‚âVĆ Ŋ@üq –L ÒSS! ‘A’Ć ˚ľ ŞÙüŹ Ù< P!Ø˚ ‹Ù‚ ,˛ď ȷôăšŹ ÒSS ! ‘B’õ `ŞL –ř.

192.168.1/24

    -
    | ppp0 = ppp0 =

6. IP ő ¸ÌV [ť AÃ 41

| aaa.bbb.ccc.ddd fff.ggg.hhh.iii
|
| /-----\ /-----\
| | | // | |
|---| A |------//---------| B |
| | | // | |
| \-----/ \-----/
| also: 192.168.1.12
-

ýĄSS ĘÍâ ‘A’Ź řüY ›¸ zAýř.

#!/bin/sh
PATH=/sbin:/usr/sbin
mask=255.255.255.0
remotegw=fff.ggg.hhh.iii
#
# Ethernet configuration
ifconfig eth0 192.168.1.1 netmask $mask up
route add -net 192.168.1.0 netmask $mask eth0
#
# ppp0 configuration (start ppp link, set default route)
pppd
route add default ppp0
#
# Tunnel device configuration
ifconfig tunl0 192.168.1.1 up
route add -host 192.168.1.12 gw $remotegw tunl0
#
# Proxy ARP for the remote host
arp -s 192.168.1.12 xx:xx:xx:xx:xx:xx pub

ýĄSS ÒSS! ‘B’Ź řüY ›¸ zAýř.

#!/bin/sh
PATH=/sbin:/usr/sbin
mask=255.255.255.0
remotegw=aaa.bbb.ccc.ddd
#
# ppp0 configuration (start ppp link, set default route)
pppd
route add default ppp0
#
# Tunnel device configuration
ifconfig tunl0 192.168.1.12 up
route add -net 192.168.1.0 netmask $mask gw $remotegwtunl0

¸ć [ê˚ zAù Mobile-IP ÛbĆt ÌÎ ;Í:¸ř. ¸ ÛbĆtŹ ă#˚ ÒSS!` ‚âV 4Ùõ îI řę8tê 44 ă#˚ IP sŹõ PÌăLı ćř. ìC£ ¸õ řØŹ ,Ć Âć Ì ˘ù AÃõ Ùćř8 Mobile-IP ÙÛú œLăĘ.

6. IP ő ¸ÌV [ť AÃ 42

6.9 IP Masquerade

˘ù PŁffiù ‚âVĆ ?Žă§ æľ ş£ć ř¸vz GAú `ŞL –ú <¸ř. ¸ć [ê˚ zAú 5Ź $˚ ?fi PŁffiù ISP (Internet Service Provider) £Ùâ şŞ ă#˚ IP sŹˇú č¿ŃŹř. ¸Ź ş ă #˚ ÒSS!` P!ØĆ ?Žč EÏ ‹Ł:œ£ ?Ûăř. IP MasqueradeŹ Łă ÒSS!ffi¸ ř¸vz Ŋ@ ú ăŹ "ê˛ď Ã¸êÀ ăt£˚ ć IP sŹõ Łă "êffi¸ 8 ¡ –êÀ ăŹ ‹[˚ !þ¸ř. (Ńı s: masqueradeŹ `$ Xêç, `$ăř. ˚ y¸ř.) ć ȷù Cć>ù masquerade §ăú ć Şşœ£ˇ ȷ ôćřŹ ,¸ř. řè ˙ľ ¸ §ăú PÌăŹ ÒSS!Ź ?Žú ăêÀ Å»ú č ¡Ź –Şˇ Ù< ÒSS!£ Ùâ˚ ?Žú ŃIffi¸ŞŹ GćřŹ ,¸ř. talk›ù ‹Ù P!Ø tüSSŹ ȷôăŞ Mœ6 ftp›ù tü SSffiù ¡ô (PASV) ?ȷ£ ȷôăêÀ zAüqb ćřŹ ,ú ˚yćř. Ï¸ ^3ê WWW# irc, telnet ›ù ÂÙÛ˚ P!Ø tüSSŹ ffi ȷôćř.

Kernel Compile Options:

Code maturity level options --->
    [*] Prompt for development and/or incomplete code/drivers
Networking options --->
    [*] Network firewalls
    ....
    [*] TCP/IP networking
    [*] IP: forwarding/gatewaying
    ....
    [*] IP: masquerading (EXPERIMENTAL)

Ã` ŁăÛù ýĄSS "êĆ şë(standalone) "ê‹ :˛ď slip¸# ppp Ŋ@ú ŞÙăêÀ ˇfiř. ¸Ć 8`£ Žcý P!Ø sŹ£ zA¸ ý ¸ÌV ›ù Z řô P!Ø $Xõ `ŞL –ú ,¸ř. masquerade þ ÒSS!ffiù ¸ ~ ěń P!Ø \Ć U&ćř. ´´˚ ¸ ÒSS!ffiù æ ýĄSS "ê˚ ¸ÌV j! sŹõ §Æ gateway# ĘÍâ£ zAćř. ;Í:‚ zAù IŠ˛ď Ã‚ř.

- -
 \ | 192.168.1.0
  \ | /255.255.255.0
   \ --------- |
    | | Linux | .1.1 |
NET =================| masq |------|
    | PPP/slip | router| | --------
   / --------- |--| host |
  / | | |
 / | --------
- -

IPFWADMú ¸Ìć Masquerading

¸ zAĆ `$ :<ć <žù IŠő ›ř.

# Network route for ethernet
route add -net 192.168.1.0 netmask 255.255.255.0 eth0
#
# Default route to the rest of the internet.
route add default ppp0
#
# Cause all hosts on the 192.168.1/24 network to be masqueraded.

6. IP ő ¸ÌV [ť AÃ 43

ipfwadm -F -a m -S 192.168.1.0/24 -D 0.0.0.0/0

IPCHAINS ú ¸Ìć Masquerading

IPFWADMú 5Ź EÍő üæă# <ž uS` Ę¯}ř.

# Network route for ethernet
route add -net 192.168.1.0 netmask 255.255.255.0 eth0
#
# Default route to the rest of the internet.
route add default ppp0
#
# Cause all hosts on the 192.168.1/24 network to be masqueraded.
ipchains -A forward -s 192.168.1.0/24 -j MASQ

ŁăÛù IPMasqueradeResourcePage£Ùâ Linux IP MasqueradeĆ Âć Ì ˘ù AÃõ uú ¡ –ř. Z ć masqueradingĆ Âć »Í ıČć [t£ “IP-Masquerade mini-HOWTO”` –ř(Ł§ĆŹ řô OSffiú Linux masquerade tčő ěÍ ȷôăêÀ zAăŹ łê #ő–ř).

6.10 IP Transparent Proxy

ip transparent proxyŹ řô "êú şăŹ tüSS# tčõ ¸ "ê˚ Ť tüSSffi£ î` ¡ –êÀ ľsŹ §ă¸ř. ‹Ł:œ£ ¸ §ăù ýĄSS "êú ĘÍâ£ 5Ź ôèĆ proxy tč£ 5Ź VĆt îÌăř. Ł ăÛù ´ tüSSffi£ ąŹ ?fi Ŋ@ffiú £e proxy tč£ î` ¡ –ř.

Kernel Compile Options:

Code maturity level options --->
        [*] Prompt for development and/or incomplete code/drivers
Networking options --->
        [*] Network firewalls
        ....
        [*] TCP/IP networking
        ....
        [*] IP: firewalling
        ....
        [*] IP: transparent proxy support (EXPERIMENTAL)

transparent proxy "Ĳ˚ zAù ipfwadm <žú PÌľt ćř. 8ˇć Ž` IŠĆ –ř.

root# ipfwadm -I -a accept -D 0/0 telnet -r 2323

¸ ŽŹ qE ÒSS!˚ telnet j!(23)Ć ffiqąŹ Ŋ@ffiú ?~ ¸ ÒSS!˚ 2323 j!£ îšuř. ˇc Ť j!Ćt tüSSõ îýL –ř8 ¸õ telnet Ŋ@£ îý$# logõ +§$# Óù ÙăŹ X|¸fi č ¡ –ř. ÌÎ Œy–Ź ŽŹ ?fi http Ŋ@ffiú local cacheõ `ăêÀ îýŹ ,¸ř. Ťă# proxy tč` PÌăŹ protocolù Ã`˚ httpőŹ řòř. ÁĘ¸s!` httpõ ¸Ìč EÏ www.server.com:80Ć

Ŋ@üq /path/pageõ Å»ăŞˇ local cacheĆ Ŋ@þ :Ź proxy.local.domain:8080Ć ?Žľt

www.server.com/path/pageõ Å»ćř.

http Å»ú local proxyõ `ľ (ă4§ æľx transproxyĘŹ ȷù tčõ Y«ľt Ť Š£ùŤú ŃI

ffi‹ ŻÅ` –ř (¸Ź äĆt Ö3 uč ¡ –ř). ¸ transproxyõ 8081 j!Ćt îêÀ @Ać řü IŠ <žú 4ßř.

root# ipfwadm -I -a accept -D 0/0 80 -r 8081

Ťă8 transproxy Š£ŤŰù ¡Ù tč£ `Ź ?fi Ŋ@ú Ńù ó Š£ùŤ^˚ \¸>ú ÃAć ó local proxy£ Ť Ŋ@ffiú Ã7 ,¸ř.

6.11 IPv6

ŁăÛ¸ ˚ IP P!ŒÌú ¸ľă§ èȷăŹ £^ ŚY¸ žÍü}ř. IPv6Ź Internet Protocol˚ version 6Ć Âć v„˙¸ř. IPv6Ź č¿č IP sŹ˚ ÙT [Cõ ŢÄă§ æľ „Ňü}ř. IPv6 sŹŹ 16Ę¸ !(128ü!)õ PÌćř. IPv6Ź ˘ù řô ¡A Pĺffiú jěăŹÚ Ť |Ď IPv4 P!Ø Ãř IPv6 P!Ø ú řØ§ ÖêÀ ăŹ ş£Üê –ř.

ýĄSSŹ ¸y ř;ăŞŹ MŞˇ ȷôù ăŹ IPv6õ 2.2.* čL˚ vGffiĆt uÇľ rř.

ŁăÛ¸ ¸ ^£Ï ‚âV §Áú Eźľ ÃL ò$# ŻÅăř8 www.terra.netĆt uč ¡ –Ź IPv6-FAQ õ ›qÃĘ.

6.12 Mobile IP

”IP mobility”ĘŹ ˙ù ć ÒSS!` IP sŹ˚ žÜ# Ŋ@ |ş {¸ ‚âV˚ ć Ş>Ćt řô Ş>œ£ Ŋ@ú ¸ôèÈ ¡ –Ź ăşú ˙ćř. ‹Ł:œ£ IP ÒSS!` Ŋ@ Ş>ú ĘôŹ EÍ IP sŹê Ęþb ˇ ćř. IP MobilityŹ mobile ÒSS!Ć LA IP sŹõ č¿ăL ¸ sŹ£ ąŹ Ú¸ÍŤŰffiú ìC PÌ üŹ IP sŹ£ îýŹ ıô ĘÍ6Y ěÍ IP encapsulation (tunneling)ú PÌăŁ ¸ [Cõ ŢÄćř.

ýĄSSĆt ř;ć IP mobility êuõ CWă§ æć Š£D!` Ţś|¸ř. ¸ Š£D!ő êuffi˚ \ŒŹ

LinuxMobileIPHomePageĆt Ç ¡ –ř.

6.13 Multicast

IP MulticastŹ řô IP P!Ø \˚ ˘ù IP ÒSS!ffi¸ ŤffiĆ3 ôèĆ Ã4ŞŹ IP Ú¸ÍŤŰú ŃêÀ ľuř. ¸ §Áù ą%ąő ü%ą ;ć #˚ ‚âVú `ć Şćú æľ „Ňü}ř.

Kernel Compile Options:

Networking options --->
        [*] TCP/IP networking
        ....
        [*] IP: multicasting

c^˚ êuő ȷù P!Ø zA¸ ŻÅăř. ýĄSS \Ćt˚ Multicast ŞÙĆ Âć 8` AÃŹ

Multicast-HOWTOõ ÃĘ.

6.14 NAT - Network Address Translation

IP Network Address Translation §ăù ýĄSS IP Masquerade §ă˚ ýC vuÜý §Á¸ř. RFC-1631Ć Ãř ıČ& §Áüq –ř. NATŹ IP-Masquerade` ŞÙăŞ GăŹ §ăffiú CWă6 ¸Ź NAT` ŞÜ ź¸ –Ź ĘÍâ# Ãř À Ś?˚ ÞEĆ Ì :ęăêÀ ľuř.

Linux 2.0.29 vGĆ Âć NAT uÇ˚ N7 čL¸ Michael.Hasenstein,

Michael.Hasenstein@informatik.tu-chemnitz.deĆ ˚ľ „Ňüq ţř. Michael˚ [tő uÇù
LinuxIPNetworkAddressWebPage Ćt uč ¡ –ř.

^£Ï Linux 2.2.x vGffiù == NAT˚ §ăú ĘÍ6 NLýŔĆ jěăL –ř.

6.15 Traffic Shaper - žÞ `ăć ÂŃk

traffic shaperŹ ^ ‚âW¸SS $Xõ ˇȷŹ ȷĘ¸č¸ř. Ť $Xffiù PÌı˚ A˚Ć 0Ę !ŠŹ¸ C ćþ ¡ –L ìC ;ćĆ –qx ìC˚ P!Ø $XĆ ˚Uă8t P!Ø !ŠŹú Ĺœ£ 4Ã4Ź $X£ 5‹ ¡ –ř.

shaperŹ Linux-2.1.15Ćt Ź„ü}L Linux-2.0.36œ£ $ô£ :Ìü}ř (shaper $X˚ Cȷı¸6 Linux- 2.0õ [ýăŹ Alan Cox` Ţjć 2.0.36-pre-patch-2Ć jěüq –ř).

traffic shaperŹ ?£ˇ {7‹þ ¡ –œ6 shapecfg Š£ŤŰœ£ IŠő ›ù Şéœ£ zAýř.

shapecfg attach shaper0 eth1
shapecfg speed shaper0 64000

shaper $XŹ CËffi¸ ĘÍ6 ì¸øĆ 0Ę shaperõ `YăŹ EÍĆ Ĺœ£ #`Ź !ŠŹ˚ ÂŃkˇú S<č ¡ –ř. 0Ęt “;ŇŞ sŹĆ ˚ć ĘÍ6” §ăù ýĄSS ĘÍâõ PÌăŹ "A ÒSS!ffi˚ ;Ł :‚ ÂŃkú CćăŹ Ú êÓú uř.

Linux-2.2Ź ¸y Ťć ĘÍ6ú ŞÙă6 Linux-2.0Ćt ¸ §ă¸ ŻÅăř8 ftp.invlogic.comĆt Mike McLagan¸ ˇfi CXõ >*ľ ÃĘ. shaperĆ Âć Ì ˘ù AÃŹ Documentationnetworking/shaper.txtĆ t uú ¡ –ř.

ffiqąŹ CËĆ Âć shapingú èźľ ÃL òř8 ftp.systemy.it£Ùâ ^ čL‚ rshaper-1.01õ è êľ Ç ¡ –ř.

6.16 Linux-2.2Ćt˚ ĘÍ6

Linux˚ /ê čL‚ 2.2Ź ĘÍ6 AþĆ –q ˘ù îŊĄú CWćř. Ýś&ê ŁăÛù ¸ ăÍ˙ [t˚ řü čLú §řý$# vG ŹSSõ ›œă `bćř.

7 ffiŁ:fl PC ăȷSSq PÌă§

7.1 ISDN

Integrated Services Digital Network (ISDN)ù ‹Ł:‚ SSæa Şé˚ %ŞÐ Ú¸Í P!Øú ŞaăŹ ‹ ť˚ vu¸ř. ISDN ‘`Ü’Ź @:ŞńŞ˚ ô§é >Â>(point-to-point) Ŋ@ú fĄćř. Ã` ISDNù Ł ă „˚ řô ýG£ ÝýüŹ LŽ Ŋ@ \Ćt ;ţýř. ýGĆŹ t£ řô ~ Íé¸ –ŹÚ ‘B ýG’ù ì C£ PÌı˚ ıÒõ ;ţă6 ‘D ýG’ù ISDN˚ Ŋ@ú ˇffi$# řô §ăffiú æľ pÞăŹ Cq AÃ ffiú Ã4§ æľ PÌýř. ć Ž£ ÒsĆtŹ ISDN¸ 2Mbps˚ Ŋ@ \Ćt PÌüŹÚ ¸ Ŋ@ù 30„˚ 64kbps B ýGY ă#˚ 64kbps D ýG£ #Ŋř. ć ěĆ = „˚ ýG¸fi 5‹ ¡ –œ6 qE Sęœ£ê

5‹ ¡ –ř. Žõ ffiq 30„˚ t£ řô @:ŞĆ ´ 64kbps£ 30„˚ řô Ŋ@ú ˇffi$# 15„˚ @:Ş Ć ´ 128kbps(Ŋ@ ă#¿ ~ ýG)£ 15„˚ Ŋ@ú ˇffi ¡ê Óù :ù ¡˚ Ŋ@ú ˇffiL #"ŞŹ K5 Ź ý£ ˚ ¡ê –ř. ýGù #`Ź Ŋ@¸# ffiqąŹ Ŋ@ qŮ Åœ£ê 5‹ ¡ –ř. ISDN˚ Æ @:ù ;Ü çPffiĆ3 PÌıffi¸ "Ać zA˚ žE {¸ Ž¸# PXìĆt ;Ü(%ŞÎ ;Ü)ő Ú¸Í `êú ?~ PÌč ¡ –Ź tüSSõ CWăêÀ ăŹ ,¸}ř.

{Ňâõ ISDN tüSSĆ Ŋ@ăŹ Şłù = `Ş` –ř. ¸| ă#Ź ‘Terminal Adaptor’Ę ÝýŹ $Xõ P ÌăŹ ,‚Ú ¸ $XŹ ŁăÛ¸ ISDN tüSSõ ê»č : ;ÜçPĆt zXľ sŹ Network Terminating UnitĆ ffŒŞ6 ˘ù Ťţ ‚âW¸SSõ `ŞL –ř. ¸ ‚âW¸SSffi | ă#` Ŋ@ú ˇffiL zAú ăŹ <žú 4ý§ æľ PÌü6 #"ŞŹ Ŋ@¸ ü}ú : Ú¸Í ˚Ëú 8 P!Ø $XffiĆ ìC£ Ŋ@ýř. ýĄSSŹ żřô ¡A {¸ê ¸ć zAĆt ȷôă6 ŁăÛù Terminal Adaptor˚ j!õ řô Ťţ $X řØ" řÛ ¡ –ř. řô Şłù vG¸ ISDNú ŞÙăŹ Şł‚Ú ISDN bȷõ ýĄSS "êĆ zXč ¡ –êÀ zGü}œ6 ýĄSS ŹŠ!SSq` Š£ùŤú Ť? řØqt Ŋ@ú SSSS£ ˇffiêÀ üq–ř.

Kernel Compile Options:

ISDN subsystem --->
        <*> ISDN support
        [ ] Support synchronous PPP
        [ ] Support audio via ISDN
        < > ICN 2B and 4B support
        < > PCBIT-D support
        < > Teles/NICCY1016PC/Creatix support

LinuxĆt uÇý ISDNù ˘ù [ê˚ 4$Í ISDN bȷffiú ŞÙćř. ¸ffiù vG zA łŐĆt Ç ¡ – ř. • ICN 2B and 4B

• Octal PCBIT-D

• Teles ISDN-cards and compatibles

¸ bȷffi| ‹ÙŹ ȷôă§ æľt řô ŹŠ!SSqõ ŃIb č ŻÅ` –ř. ¸õ æľ żê˚ řô î2 ý/` U&ćř.

Linux˚ ISDN ŞÙ˚ zAĆ Âć ıČć Pĺù /usr/src/linux/Documentation/isdn/ %ńùýĆt Ç ¡ –œ6 isdn4linux õ æć FAQõ www.lrz-muenchen.deĆt Ç ¡ –ř.

PPPĆ Âć s˚>. PPP Š£ùŤ [ť Š£ŤŰffiù ô§é Ťţ Ŋ@Y üô§é Ťţ Ŋ@ ?~Ćt ȷ ôćř. ‹Ł:œ£ ŢjüŹ Linux˚ PPP ÚB‚ ‘pppd’Ź üô§ Şéˇ ŞÙćř. ISDN \Ćt PPPõ P Ìă§ æľtŹ "ż& ¡Aý čL¸ ŻÅăř. ¸õ üú ¡ –Ź VĆ Âć ıČć AÃê æĆ sŻć [ tĆ #ő–ř.

7.2 Linux-2.0Ćt˚ PLIP

PLIP $X ¸öù ‘plip0’Y ‘plip1’, ‘plip2’ #¸ř.

Kernel Compile Options:

Network device support --->
    <*> PLIP (parallel port) support plip (Parallel Line IP)Ź Ťţ j! ÂêĆ "êĆ –Ź £ţ Šßâ j!õ 7řŹ >ú C¡ăN ~ "ê^ ˚ >Â>(point to point) P!Ø Ŋ@ú CWă§ æľ PÌýřŹ >Ćt SLIPY üæăř(¸ [t «ÙÛ ˚ Ă¸ø ÙÛĆt Ă¸ø Ť´¸ CWýř). £ţ j!Ćx ć ěĆ ă# ¸\˚ ü! ;ć¸ `ăă§ :[ Ć plip ‚âW¸SS£ vu Ťţ $XÃř LŽ˚ ;ćú ăŹ ,¸ `ăăř. 8`£ Ťţ j!õ æľ üp: üö 16550AFN UART j!õ PŹ Âê ^şć £ţ j!‚ Šßâ j!õ PÌč ¡ –ř. PLIPŹ Ťţ Ŋ @Ć üľ CPUõ ˘¸ PÌă6 ˇc ¯ö ¸ÌV bȷ` –ř8 ^ù xØ¸ Ię9Şˇ ţý Şł¸ {ú EÍ »Í ffi ȷôč ,¸ř. Ŋ@¸ ffi ȷôćř8 #¿ 20 È£Ę¸!˚ ;ćíú §Âč ¡ –ř.

PLIP $X ȷĘ¸čŹ £ţ j! ăȷSSqÌ £ţ $X ȷĘ¸čő ?îćř. ˇc ~ ȷĘ¸čõ ?~ PÌ ăL òř8 PLIPÌ j!ő Šßâ ȷĘ¸čÌ j!õ xØč ¡ –êÀ ~ ȷĘ¸č ?~ ?£ {7‹ľb ćř. vG ? zAĆ Âć Ì ˘ù AÃõ æľx “Module mini-HOWTO”õ œSăĘ.

‹Ù ŮÓ {Ňâffiù PLIP` PÌăŹ "A êÒ˚ Sęú ŞÙăŞ M§ :[Ć PLIP` ȷôăŞ Mú ¡ –řŹ ,ú <îăĘ. Ťă# ŠßâŹ Ťć Sęú 5Ş MŹř.

ýĄSS˚ plip ‚âW¸SSŹ Crynwyr Packet Driver PLIPő ÒÞ¸ ü6 ¸ô ŁăÛ¸ ŁăÛ˚ ýĄSS " êú plipõ `ľ tcp/ip ŹŠ!SSqõ îýL –Ź DOS "êĆ Ŋ@č ¡ –řŹ ,ú ˚yćř.

vG 2.0.* Ćx plip $X` i/o portő IRQĆ IŠ˛ď »§ýř.

device i/o IRQ
------ ----- ---
plip0 0x3bc 5
plip1 0x378 7
plip2 0x278 2

ŁăÛ˚ £ţ $X` æ˚ SęĆ ”Ş MŹř8 ifconfig <ž˚ ‘irq’ 7Ę-Íõ ¸ÌăŁ j!˚ IRQõ Ę œ ¡ –ř(ROM BIOS` ŞÙćř8 Šßâ j!˚ IRQõ ȷôăêÀ zAćř). řô Şłœ£ ŁăÛ¸ ?ú PÌč EÍ insmod <žĆ “io=”ő “irq=” łŐú PÌč ¡ê –ř. Žõ ffiq

root# insmod plip.o io=0x288 irq=5

PLIP˚ ȷôù ~ „˚ Cćè^Ć ˚ľ S<üŹÚ ?~ ÂÙÛ˚ EÍ §Æ¯¸ ok¸ř. ŁăÛ¸ »Í Ů ß {Ňâõ `ŞL –ř8 ¸ ¯ffiú Š`èÈ ŻÅ` –ú ,¸6 ¸č EÍ Š`èÈ Í¸"Ź ìCÁ \Â {ŇâĆ –ř. vGú řè {7‹ ăŞ ML ¸ Í¸" zAú Ęœ ¡ –êÀ plipconfig ĘŹ Š£ŤŰ¸ U &ćř. ¸Ź ˘ù ýĄSS ŢjÆĆ jěüq –ř.

To configure a plip interface, you will need to invoke the following commands (or add them to your initialization scripts):

plip ‚âW¸SSõ zAă§ æľx IŠ <žú 4ßř(Óù ¸ <žffiú #§Ü SS¿^!Ć 8`č ¡ –ř).

root# /sbin/ifconfig plip1 localplip pointopoint remoteplip
root# /sbin/route add remoteplip plip1

¸C PÌăŹ j!Ź I/O sŹ` 0x378‚ ,¸6 localplipő remoteplipŹ PLIP Ă¸ø \Ćt PÌþ IP s Ź# ¸öffi¸ř. #Ź ¸ ¯ú /etc/hostsĆ Oq ~}ř.

# plip entries
192.168.3.1 localplip
192.168.3.2 remoteplip pointtopoint 7Ę-ÍŹ SLIPĆtő ›ù ˚yõ `ŞŹÚ Ŋ@˚ řô ȷĆ –Ź "ê˚ sŹõ ŞAćř. In almost all respects you can treat a plip interface as though it were a SLIP interface, except that neither dip nor slattach need be, nor can be, used.

dipő slattach ?~ 5¸Ş Mú EÍõ C¡ăN ÂÙÛ˚ EÍ ŁăÛù plip ‚âW¸SSõ SLIP ‚âW¸ SS˛ď řÛ ¡ –ř.

PLIPĆ Âć Ì ˘ù AÃŹ “PILP mini-HOWTO”Ćt uú ¡ –ř.

7.3 Linux-2.2Ćt˚ PLIP

vG 2.1 čL˚ „ŇôK £ţ j!Ć Âć ŞÙ¸ ÌÎ ^3 žEü}ř. Kernel Compile Options:

General setup --->
    [*] Parallel port support
Network device support --->
    <*> PLIP (parallel port) support

PLIP˚ ^ ŚȷŹ ¸;˚ ,˛ď ȷôćř (X˚ ÙÛĆt˛ď ifconfigő route <žú [›¸ PÌćř. Ť ă# ş\ý £ţ j! ŞÙ :[Ć $X #§ÜŹ c^ řòř).

“„ěń” PLIP $XŹ ĺ\ “plip0”Ę Ýý6 ¸ÌV $XĆt˛ď ¸ „ěń $XŹ èSSðĆ ˚ľ !&Ź „ěń $X¸ř. ìC£ PÌüŹ £ţ j!Ź /proc/parpotĆ #ąŹ ,˛ď PÌ `ăć j!ffi | ă#¸ ř. Žõ ffiq ć „˚ £ţ j!ˇ –ř8 /proc/parport/0ĘŹ ş ć„˚ %ńùýˇ U&ć ,¸ř. vG¸ j!˚ IRQõ üŞ Gćř8 “insmod plip”Ź ìCćř. ¸ć EÍ /proc/parport/0/irqĆ N”ù ¯ú Ť? 5L insmodõ řè ìśćř.

£ţ j! [ýĆ Âć ř;ć AÃŹ Documentation/parport.txtĆ –œ6 ¸Ź vG ŹSS˚ ‹Ù¸ř.

7.4 PPP

PPP $X ¸öù ‘ppp0’, ‘ppp1’ #¸ř. ¸ $Xffiù „ $Xõ ‘0’ œ£ èȷľt £tÂ£ ěÒ` ÙŁýř. Kernel Compile Options:

Networking options --->
    <*> PPP (point-to-point) support

PPP zAù PPP-HOWTOĆt ıČ& řØqŢř.

7.4.1 pppdõ ¸Ìľt P!ØĆ Űu:‚ Ŋ@ú îŞă§ ŁăÛ¸ P!ØĆ Ł Űu:‚ Ŋ@ú č ¡ –ú ˇÂ Ï¸ ^L Ŋ@¸ „č EÍ ıôœ£ PPP Ŋ@ú ř è ˇffiêÀ ăL òř8 Ł§Ć ^şć !þ¸ –ř.

IŠ <žú ¡śľt PPP` root î9Ć ˚ľ èȷþ ¡ –êÀ zAćř.

     # pppd

/etc/ppp/options 7‹ KĆ ‘-detach’ łŐú zAăŹ ,ú s˚ćř. ŤýL IŠ [$ú /etc/inittab

7‹˚ getty A˚ IŠĆ Y«ćř.

pd:23:respawn:/usr/sbin/pppd

¸Ź init Š£ŤŰœ£ ăŁŽ pppdõ ìś ó ˇèă8t t}ú EÍ ıôœ£ &ìś ăêÀ ľuř.

7.5 SLIP client

SLIP $XŹ ‘sl0’, ‘sl1’ #œ£ ¸ö¸ äŁŞ6 zAüŹ „ $X` ‘0’ú ÙŁŃL #"Ş` zAüŹ £t Â£ ‹ť˚ ěÒõ ÙŁŃŹř.

Kernel Compile Options:

Network device support --->
    [*] Network device support
    <*> SLIP (serial line) support
    [ ] CSLIP compressed headers
    [ ] Keepalive and linefill
    [ ] Six bit SLIP encapsulation

SLIP(Serial Line Internet Protocol)ù Ťţ Ŋ@ \Ćt tcp/ipõ PÌăêÀ ľ s6 ¸ Ŋ@ù ?Þú ¸Ì ć ;Üx Óù üæć ê˚ řô „Âx‹ ¡ –ř. ]Á SLIPú 5§ æľx Ű˛˚ SLIP-serverĆ ?Űč ¡ –qb ćř. ; ČG˚ ¡˘ù ÂąY §zffi¸ SLIP Ŋ@ú ŞÙćř.

Slipù IP Ú¸ÍŤŰ˚ ;ćú æľ Ťţ j!õ PÌćř. ¸õ æľ Ťţ $XĆ Âć CqĎú èffľb ć ř. Slip $XŹ sl0 , sl1 #œ£ ¸ö¸ äŁŢř. ¸ ¸öffi¸ qN3 Ťţ $X£ č¿þń? P!ŒÌ ŚȷŹ Ťţ $Xõ SLIP $X£ Ęô§ æľ ioctl (i/o control) ¸Ę ÝýŹ ,ú PÌćř. ¸õ č ¡ –Ź ~ „˚ Š£ŤŰ¸ CWüŹÚ dipY slattach¸ř.

7.5.1 dip

dip (Dialup IP)Ź Ťţ $X˚ Žêõ S<ăL Ŋ@˚ řô Åœ£ ;Üõ (êÀ ?ÞĆ3 <žú 4ýL Ù< tčĆ ıôœ£ £ąă6 tčĆt Ã4Ţ -èŞõ ıôœ£ üIt Ť KĆt Ç& $X˚ IP sŹ › ù AÃõ 5I4L Ťţ j!õ SLIP ?ȷ£ Ęô§ æľ ŻÅć ioctl <žú ìśăŹ #˚ ‹ú ăŹ »Í îÌć Š£ŤŰ¸ř. dipù ˛şć SS¿^6 §ăú `ŞL –œ6 ¸õ ¸Ìľt £ą YAú ıôÜč ¡ –ř.

metalab.unc.eduĆt ¸ Š£ŤŰú uč ¡ –ř.

zXă§ æľx IŠő ›¸ ćř.

             user% tar xvzf dip337o-uri.tgz
             user% cd dip-3.3.7o
             user% vi Makefile
             root# make install

Makefileù uucpĘŹ ŤÝ¸ U&ćřL `Aă# ŁăÛ˚ zAĆ 0Ę dip¸# SLIPœ£ ¸õ žEč ¡

–ř.

7.5.2 slattach

dipYŹ ŁÂ£ slattachù »Í ş£ć Š£ŤŰœ£ PÌă§Ď »Í ÖŞˇ dipY ›ù Ä!Ąù {ř. SS¿ ^6 §ăê {œ6 ¸õ ¸Ìľx Ťţ $Xõ SLIP $X£ zAăŹ ,ˇ č ¡ –ř. slattachù ŁăÛ¸ ŻÅć ?fi AÃõ NL –L ¸ Š£ŤŰ ìś ;Ć Ťţ Ŋ@¸ Ą^üq –řL `Aćř. slattachù ]ý :‚ Ă¸ø¸# „Â x ›ù tč£˚ Űu: Ŋ@ú PÌăŹ EÍĆ 5§Ć ^ř.

7.5.3 qŮ EÍĆ qE ,ú PÌă# ?

ŁăÛù SLIP tč£ "êú Ŋ@ăŹ ÚĆ ř¸vz ?Þ¸# „è xú PÌăŹ EÍĎ dipú 5Ź ,¸ ^ř. "êY tč^Ć ŞŽ:‚ Ŋ@¸ `ăă6 Ŋ@ú ˇffi żřô ‹¸ ŻÅăŞ Mú EÍĎ slattachú 5Ź ,¸ ^ř. ıČć Pĺù ‘Permanent Slip connection’ ÙÛú œLăĘ.

SLIP zAù ¸ÌV ‚âW¸SS zAY »Í üæăř (æ˚ ‘¸ÌV $X zA’ ÙÛú ›qĘ). Ťă# |Å ć = `Ş ò¸>¸ –ř.

X|Ãřê Ŋ@˚ j ȷĆ ć „B, P!Ø \Ć * ~ „˚ ÒSS!ˇ¸ –řŹ >Ćt SLIP Ŋ@ù ¸ÌV P !ØY řòř. Ă¸ø Ŋ@ˇœ£ê ŽŞ PÌ¸ `ăć ¸ÌVYŹ ţý SLIPù Ŋ@˚ [êĆ 0Ę "Ać Şłœ£ P!Ø Ŋ@ú #§Ü ľ}b ćř.

dipú PÌăŹ EÍ #§ÜŹ ‹Ł:œ£ Ù6è` Iĺ Ŋ@ú PÌč ¡ –3 ý ó˚ qŮ è>Ć śľŢ ř. ¸ YAú ıôÜ ăŹ ,ê `ăăř. slattachú PÌćř8 rc.inet1 KĆ #§Ü ÙÛú 8`č ¡ –œ 6 ¸Ć Âľx O z<č ,¸ř.

SLIP tčĆŹ ¿3 ~ [ê` –ŹÚ ô: IP sŹ tčő A: IP sŹ tč¸ř. $˚ ?fi SLIP tčŹ Ł ăÛĆ3 Ŋ@ èĆ PÌı ¸öY RÒõ ˚t £ąăêÀ č ,¸ř. dipù ¸ć £ą YAú ıôœ£ řÛ ¡ –ř.

7.5.4 ;ÜxY DIPú ¸Ìć A: SLIP tč£˚ Ŋ@.

A: SLIP tčŹ ŁăÛĆ3 LAü6 řô PŁY BXŞ MŹ ă#˚ IP sŹõ CWćř. tč£ Ŋ@þ :˝ř ŁăÛ˚ SLIP j!Ź ¸ sŹ£ zAýř. A: SLIP tčŹ ?Þ Ŋ@Ć ßżă8t PÌı ¸öY RÒõ ]qÇ ,¸L O ŁăÛ˚ IP sŹ£ `Ź Ú¸ÍŤŰffiú Ť Ŋ@ú `ľ Ã4v ,¸ř. A: tčõ PÌćř8 ŁăÛ˚ ÒSS!<Y IP sŹĆ Âć Ď!ýõ /etc/hosts KĆ Oq ˚ ¡ –ř. Zć rc.inet2,

host.conf, resolv.conf, /etc/HOSTNAME, rc.local ›ù 7‹ffiê zAč ¡ –ř. SLIP Ŋ@èĆ ‚âW

¸SS˚ zAĆ Âć ?fi ‹ù dip¸ ľst£ rc.inet1 ú zAč : SLIP Ŋ@Ć Âć żřô Pĺú Oú ŻÅ` {řŹ ,ú <îăĘ. ŁăÛù dipĆ N”ù ¯ffiú J;}b ă6 ¸ Š£ŤŰù ?Þ¸ Ŋ@úˇ ffiêÀ ăL SLIP tčĆ £ąć óĆ ‚âW¸SSõ ıôœ£ zAč ,¸ř.

ŁăÛ¸ PÌăŹ tč` æő ›¸ ôȷćř8 dipú N”3 zAă§ æľ ‘Dip PÌă§’ ÙÛœ£ Jq` ê ýř.

7.5.5 ;ÜxY DIPú ¸Ìć ô: SLIP tč£˚ Ŋ@.

ô: SLIP tčŹ ŁăÛ¸ £ąč :˝ř ¡˘ù sŹffi |Ć „˚˚ IP sŹõ ŁăÛĆ3 č¿ľ uř. 0 Ęt ŁăÛ¸ »ě "Ać sŹõ `Ţ řŹ ,ú Ã$č ¡ {œ6 Ç& Ńù sŹê ŁăÛ¸ Ŋ@ú „ù óĆŹ řô Ăw`` PÌč ¡ê –ř. ¸ć SLIP tčõ zAăŹ P!Ø [ýıŹ SLIP tč` PÌč s Ź -(pool)ú `ŞL –œ6 ^£Ï Ŋ@¸ ffiqď :˝ř PÌüŞ MŹ sŹ| ă#õ LòL ?Žıõ £ ą YAœ£ ¸” óĆ č¿ý IP sŹõ jěăŹ ÞŰ -èŞõ Ã4sL Ť IP sŹõ Ŋ@¸ üq –Ź ô K PÌăêÀ ćř.

¸ć [ê˚ tčĆ Âć zAê A: tč˚ EÍő üæă# tč` č¿ľ u IP sŹõ Ńú EÍ Ť ¯œ £ SLIP $Xõ zAľ sŹ YA¸ 8`üqb ćř.

Ńè dip¸ ŻÅć *fi ‹ffiú ?~ ľs6 ^ čLù £ą YA<ˇ IęĘ ıôœ£ ÞŰ -èŞ K˚ IP s Źõ ›qt SLIP $Xõ ¸ ¯œ£ zAľ sŹ ,ú ıôœ£ ľv ˇÂ 8ˇćř.

ŁăÛ˚ SLIP tč` ¸ő ›¸ ôȷćř8 dipú N”3 zAăŹ łú Ã§ æľ ‘Dip PÌă§’ ÙÛœ£ ¸ôľê ýř.

7. ‹Ł:‚ PC ăȷSSq PÌă§ 51

7.5.6 DIP PÌă§.

XĆt z<ć ,˛ď dipù SLIP tč£ Ŋ@ Å»Y £ą, Ŋ@ ¡^, N”ù ifconfigY route <žœ£˚ SLIP $X zAú ıôÜ ăL ˝SÜ ľsŹ ˛şć Š£ŤŰ¸ř.

ŰÆ:œ£ dipú PÌă§ æľxŮ ‘dip script’õ ˇffiqb ăŹÚ ¸ SS¿^!Ź ŁăÛ¸ dip¸ ăč Ùă Ź ȷzffiú ¡śăŹ Şłú dipĆ3 NšsŹ <žffi˚ ş£ć @À¸ř. ȷôăŹ Şéú Ã§ æľx dipY ›¸ CWüŹ sample.dipú Ã8 ýř. dip ù ˘ù łŐú `Ţ »Í ˛şć Š£ŤŰ¸ř. Ł§Ćt ?fi ,ú řØŹ ÂêĆ ŁăÛù man W¸Ş# dipY ›¸ CWüŹ bŤ 7‹ffiY READMEõ Ç ,ù Ďćř.

sample.dip SS¿^!Ź ŁăÛ¸ A: SLIP tčõ PÌćřL `AăL –ř. 0Ęt ŁăÛ˚ IP sŹ`

X|‚Ş $9 NL –qb ćř. ô: SLIP tč‚ EÍõ æľ dip˚ ^ čLffiù ô: tč` č¿ľ u IP sŹõ ıôœ£ ›qffiŁ SLIP $Xõ zAľ sŹ ÚĆ PÌč ¡ –Ź <žú CWćř. IŠ˚ ŽCŹ dip337j-uri.tgz Ć ffiq–Ź sample.dipú c^ ¡Ać ,¸6 ŁăÛĆ3 ^ù èȷ>¸ þ ,¸ř. ¸ ŽC õ /etc/dipscript£ 9$ć óĆ ŁăÛ˚ zAĆ ”êÀ ¡Ač ¡ê –ř.

#
# sample.dip Dialup IP connection support program.
#
# This file (should show) shows how to use the DIP
# This file should work for Annex type dynamic servers, if you
# use a static address server then use the sample.dip file that
# comes as part of the dip337-uri.tgz package.
#
#
# Version: @(#)sample.dip 1.40 07/20/93
#
# Author: Fred N. van Kempen, <waltje@uWalt.NL.Mugnet.ORG>
#

main:
# Next, set up the other side’s name and address.
# My dialin machine is called ’xs4all.hacktic.nl’ (== 193.78.33.42)
get $remote xs4all.hacktic.nl
# Set netmask on sl0 to 255.255.255.0
netmask 255.255.255.0
# Set the desired serial port and speed.
port cua02
speed 38400

# Reset the modem and terminal line.
# This seems to cause trouble for some people!
reset

# Note! "Standard" pre-defined "errlevel" values:
# 0 - OK
# 1 - CONNECT
# 2 - ERROR
#
# You can change those grep’ping for "addchat()" in *.c...

# Prepare for dialing.
send ATQ0V1E1X4\r
wait OK 2
if $errlvl != 0 goto modem_trouble

7. ‹Ł:‚ PC ăȷSSq PÌă§ 52

dial 555-1234567
if $errlvl != 1 goto modem_trouble

# We are connected. Login to the system.
login:
sleep 2
wait ogin: 20
if $errlvl != 0 goto login_trouble
send MYLOGIN\n
wait ord: 20
if $errlvl != 0 goto password_error
send MYPASSWD\n
loggedin:

# We are now logged in.
wait SOMEPROMPT 30
if $errlvl != 0 goto prompt_error

# Command the server into SLIP mode
send SLIP\n
wait SLIP 30
if $errlvl != 0 goto prompt_error

# Get and Set your IP address from the server.
# Here we assume that after commanding the SLIP server into SLIP
# mode that it prints your IP address
get $locip remote 30
if $errlvl != 0 goto prompt_error

# Set up the SLIP operating parameters.
get $mtu 296
# Ensure "route add -net default xs4all.hacktic.nl" will be done
default

# Say hello and fire up!
done:
print CONNECTED $locip ---> $rmtip
mode CSLIP
goto exit

prompt_error:
print TIME-OUT waiting for sliplogin to fire up...
goto error

login_trouble:
print Trouble waiting for the Login: prompt...
goto error

password:error:
print Trouble waiting for the Password: prompt...
goto error

modem_trouble:
print Trouble occurred with the modem...
error:

print CONNECT FAILED to $remote
quit

exit:
exit

æ˚ ŽCŹ ŁăÛ¸ ô: SLIP tčĆ Ŋ@ćřL `AăL –œ6 ˇc A: SLIP tčõ PÌćř8 dip337j-uri.tgz Ć ffiq–Ź sample.dip` ffi ȷôč ,¸ř.

dip¸ get $local <žú ˇ#8 Ŋ@Ćt ffiqąŹ íSS! KĆt IP sŹ˛ď Ã¸Ź, řè ˙ľ ‘.’ [ı£ Û ýý ÄıŐffiú üŹř. ¸ ¡APĺù ô: SLIP tčő ôȷă§ æľt ffiq`6 ¸£ ‚ľ tčĆ ˚ľ č¿ý IP sŹõ ›qffi¸Ź YA¸ ıôÜþ ¡ –ř.

æ˚ ŽCŹ SLIP Ŋ@ú `ăŹ §Æ ĘÍ!õ ıôœ£ ˇffi ,¸6 ¸õ ÙX ML §Æ ĘÍâ£ PÌč¸ ÌV Ŋ@¸ –ř8 SS¿^!Ćt default <žú QCľb ćř. SS¿^!˚ ìś¸ ȷ& ó ifconfig <žú ¡ śèĹ Ã8 sl0 ¸ĘŹ $Xõ Ç ¡ –ú ,¸ř. ¸,¸ SLIP $X¸ř. dip <ž¸ ¡śý óĘê ifconfigő route <žú PÌľt zAú ¡ôœ£ Ęœ ¡ –ř.

dipù mode <žú `ľt Łă „˚ Š£ùŤ |Ćt PÌč ,ú xØč ¡ –êÀ ľs6 `$ ˘¸ 5¸Ź ,ù S9 §ă¸ –Ź SLIPĆ 5¸Ź cSLIP¸ř. |Åć ,ù Ŋ@˚ j Å¸ ?~ ô‹ć ,ú PÌľb ă 6 0Ęt ŁăÛ¸ PÌăŹ tčő ›ù ,ú PÌľb ćř.

æ˚ ŽCŹ »Í KA:¸6 ÂÙÛ˚ ąêffiĆ Â˛č ¡ –ř. 8` AÃõ æľx dip˚ man W¸Şõ œ LăĘ. Žõ ffiq ŁăÛù yý AľŢ ‹A è^ôK Ŋ@ ¡^¸ Kü8 tč£ řè ;Üõ (êÀ ă$ # ă# ¸\˚ tčõ òżÂ£ èê ăêÀ ăŹ #˚ ‹ú SS¿^!£ ˇffi ¡ –ř.

7.5.7 „ÂxY slattachõ ¸Ìć Űu:‚ SLIP Ŋ@.

ŁăÛ¸ ~ "ê^Ć Ă¸ø Ŋ@ú PÌă$# „Âxú 5Ź #˚ Űu:‚ Ťţ Ŋ@ú PÌč ¡ –ř8 Ťţ Ŋ@ú ˇffi§ æľt dipú PÌă6 f§Ź ?fi qšÓffiú ˇ¡č ŻÇ {ř. slattachù şŞ Ŋ@ú zAăŹ §ăˇú ‚: »Í ^şć Š£ŤŰ¸ř.

Ŋ@¸ Űu:‹ ,¸t£ rc.inet1 7‹ KĆ <žffiú 8`č ¡ê –ř. Űu:‚ Ŋ@Ć –q ŰÆ:œ£ ŻÅć ,ù Ťţ $Xõ N”ù Žê£ zAăL Ťţ $Xõ SLIP ?ȷ£ ĘôŹ , <¸ř. slattachù ¸ă ć ,ú ă#˚ <žœ£ `ăăêÀ ľuř. IŠ˚ Śȷõ rc.inet1 7‹Ć 8`ăĘ.

#
# Attach a leased line static SLIP connection
#
# configure /dev/cua0 for 19.2kbps and cslip
/sbin/slattach -p cslip -s 19200 /dev/cua0 &
/sbin/ifconfig sl0 IPA.IPA.IPA.IPA pointopoint IPR.IPR.IPR.IPR up
#
# End static SLIP.

z< :

IPA.IPA.IPA.IPA

ŁăÛ˚ IP sŹõ #Í6ř.

IPR.IPR.IPR.IPR

ŁÂ‘ ȷ˚ IP sŹõ #Í6ř.

slattachù č¿üŞ Mù „ěń SLIP $Xõ ŞAý Ťţ $XĆ č¿ćř. slattachù sl0 ĆtÙâ èȷć ř. 0Ęt — ˛ü slattachù SLIP $X sl0 ú ŞAý Ťţ $XĆ č¿ăL řüĎ sl1 ú č¿ćř.

slattachù -p ‚ıõ `ŞL Łă `Ş˚ Š£ùŤú zAč ¡ –êÀ ľuř. S9ú PÌč ,‚Ş IĺŞ Ć 0Ę SLIP¸# cSLIP | ă#õ PÌč ,¸6 Ŋ@˚ j ȷ¸ ?~ ›ù ,ú PÌľb ćřŹ ,ú <î ćř. 7.6 SLIP tč.

ŁăÛ¸ P!ØĆ Ŋ@üq –L řô PŁ¸ ;Üõ (L ffiqőt P!Ø tüSSõ PÌ `ăăêÀ ăL òù "ê¸ –ř8 Ť "êú tč£ zAč ŻÅ` –ř. Ťţ Ŋ@ Š£ùŤ£ SLIPú 5č Ùćř8 Łă Û˚ ýĄSS "êú SLIP tč£ zAăŹ ÚĆŹ ¿3 Č `Ş łŐ¸ –ř. 4` ^IăŹ ,ù ˛ü z<ü Ź sliploginú PÌăŹ ,‚Ú ¸Ź ¸ Şł¸ ¸ľăL zAă§ `$ Ö§ :[¸ř. Ťă# Ł§Ćx ?fi Şłú ^ş& {Łč ,¸6 ŁăÛ¸ N”ù ,ú xØč ¡ –ř. –>

7.6.1 sliploginú PÌăŹ SLIP tč.

sliploginù ây( Ŋ@ú SLIP Ŋ@£ Ęþ sq SLIP PÌı Ìœ£ ‹Ł £ą Î ÂêĆ PÌč ¡ –Ź Š £ŤŰ¸ř. ¸ Š£ŤŰù ŁăÛ˚ ýĄSS "êú PÌı` ?Žč :˝ř ›ù sŹõ Ń3 ăŹ A: sŹ tč# ?Žč :˝ř `ăć sŹõ č¿ľt 53 ăŹ ô: sŹ tč£ zAč ¡ –ř.

?ŽıŹ vu £ą YA˛ď PÌı ¸öY RÒõ «şč ,¸# £ą ¸óĆ Îú ŃŹ Âê sliplogin¸ ìś üqt ?Žć PÌı˚ £ą ¸öĆ ľ¿ăŹ Ď!ýõ zA 7‹(/etc/slip.hosts)Ćt *_ćř. Ď!ý ` üIŞ8 Ŋ@ú 8ü! Áß Ŋ@£ zAć ó SLIP Ŋ@£ žÞă§ æľ ioctlú PÌćř. ¸ YA¸ ȷ# 8 zA˚ ˝Ş˚ şG` ŢśüŹÚ ¸ şGĆt sliploginù Î SS¿^!õ ìśăŁ SLIP ‚âW¸SSõ N” ù IP sŹő netmask£ zAăL :¿ć ĘÍ6 Č6ú ćř. ¸ SS¿^!Ź ‹Ł:œ£ /etc/slip.login¸ # "A ?ŽıĆ3 "Ać #§Ü` ŻÅăř8 gettyĆt˛ď /etc/slip.login.loginname˚ zA SS¿^ !õ ˇffiqt §Æ SS¿^! Âê ìśüêÀ č ¡ê –ř>

sliplogin¸ ŁăÛĆ3 N”3 ȷôăêÀ ă§ æľ zAľb č 7‹ù 3 4„` –ř. Ł§Ćt ŹŠ˙SSq õ uăŹ ŞłY $Ź, ŤýL ´´ú zAăŹ Şłú ıČ& z<č ,¸ř. ŻÅć 7‹ffiù IŠő ›ř.

• /etc/passwd, ?Ž PÌı GAú æľ.

• /etc/slip.hosts, ´ ?Ž PÌıĆ3 "Üý AÃõ žL –ř.

• /etc/slip.login, PÌıõ æľ ŻÅć ĘÍ6 zAú [ýćř.

• /etc/slip.tty, tčõ ô: sŹ č¿ Şéœ£ zAăŹ EÍĆˇ ŻÅă6 č¿č sŹffi˚ ì¸ø ú žL –ř.

• /etc/slip.logout, PÌı` ?Žú „L #^ ó˚ Áß-zú æć <žú žL –ř.

sliploginú uŹ V ŁăÛù ¸y ŢjÆ˚ ‹Ù£ sliplogin CÅŞõ `ŞL –ú ¡ê –œ# ŤľŞ M ř8 metalab.unc.edu Ćt sliploginú uč ¡ –ř. ¸ tar 7‹ù ŹSSő ¸y {7‹ ý Ę¸Cý, man W ¸Şõ ?~ jěăL –ř.

ť`ý PÌıĆ3ˇ sliploginú ìśč ¡ –êÀ ă§ æľx /etc/group 7‹Ć IŠő ›ù Ď!ýõ 8 `ľb ćř.

 ..
slip::13:radio,fred
 ..

sliplogin CÅŞõ ‚SSüă8 Makefile¸ sliplogin Š£ŤŰ˚ Źîı ŤÝú slipœ£ žEăŁ ¸ ŤÝĆ Žć PÌıˇ¸ ¸ Š£ŤŰú 8 ¡ –êÀ ćř. æ˚ ŽCŹ radioő fredĘŹ PÌıĆ3ˇ sliploginú ìśč ¡ –êÀ ăŹ ,¸ř.

Ę¸Cý 7‹ú /sbinĆ, man W¸Şõ 8ě ĎŐĆ zXăš8 IŠő ›¸ ćř.

# cd /usr/src
# gzip -dc .../sliplogin-2.1.1.tar.gz | tar xvf -
# cd sliplogin-2.1.1
# <..edit the Makefile if you don’t use shadow passwords..>
# make install

zX ;Ć Ę¸Cý 7‹ú řè {7‹ăč Ùă8 make install ¸;Ć make cleanú 8`ćř. Ę¸Cý 7‹ffiú řô VĆ zXăL òř8 Makefile ˚ install ŚYú ¡Aă8 ýř.

8` AÃõ æľx CÅ§Ć ěÍ ffiq –Ź README 7‹ffiú œLăĘ.

SLIP ÒSS!Ćt˚ /etc/passwd zA. Ã` /etc/passwd 7‹ KĆ SLIP ?ŽıĆ Âć "żć £ą Ď !ýõ Oqb ćř. ¯& 5¸Ź Şłù ?ŽŞ ÒSS!˚ ÒSS!< XĆ Â[ı ‘S’õ ä¸Ź ,¸ř. Žõ ffi q radioĘŹ ÒSS!Ćt ?Žćř8 /etc/passwdĆ IŠő ›ù Ď!ýõ 8`ćř.

Sradio:FvKurok73:1427:1:radio SLIP login:/tmp:/sbin/sliplogin

ffi ôȷă§ˇ ćř8 ¸ GA˚ ¸ö ı–Ź |Åć ,¸ Ięř.

s˚č ,ù ?Žı` ¸ "êœ£Ùâ Îú Ńú ,¸ Ięt£ "Ać Œ %ńùýõ `Ů ŻÅ` {řŹ , ¸ř. 0Ęt /tmpõ 5Ź ,ù ^ù xØ¸ř. Zć ‹Ł £ą Î Âê sliplogin¸ PÌü}řŹ ,ú s˚ć ř.

/etc/slip.hosts˚ zA sliploginù ?Žıõ æć ıČć zA Pĺú u§ æľ £ą ¸öĆ ľ¿ăŹ

Ď!ýõ /etc/slip.hosts 7‹Ćt üŹř. ¸ 7‹ù ?ŽıĆ3 ÙŁüq N”3 zAüŹ IP sŹő netmaskõ ŞAăŹ V¸ř. radioĘŹ ?Žı ÒSS!Ć Âć A:‚ zAY albertĘŹ ?Žı ÒSS!Ć Â ć ô: zAĆ Âć ŽC Ď!ý` IŠĆ –ř.

     #
     Sradio 44.136.8.99 44.136.8.100 255.255.255.0 normal -1
     Salbert 44.136.8.99 DYNAMIC 255.255.255.0 compressed 60
     #

/etc/slip.hosts 7‹˚ Ď!ýffi:

1. ?Žı˚ £ą <.

2. tč "ê, řè ˙ľ ¸ "ê˚ IP sŹ.

3. ?Žı` č¿Ńú IP sŹ. ¸ Żȷ` DYNAMIC¸Ę8 IP sŹŹ řüĆ z<þ /etc/slip.tty 7‹Ć ffiq–Ź AÃĆ Ű$ľt č¿ýř. s˚Pĺ: ¸,¸ CÂ£ ȷôăš8 :qê 1.3 čL ¸\˚ ,ú PÌľb ćř.

4. ?Žı "êĆ ÙŁþ netmask. dotted decimail notationœ£ v§ü6 Žõ ffiq 255.255.255.0ù C Á ŠSS P!Ø˚ maskř.

5. S9¸# řô slip˚ §ăffiú ÅL ›êÀ ăŹ slip ?ȷ zA. `ăć ¯ù ”normal”¸# ”compressed”¸ř.

6. Ŋ@¸ „§Ş ML I¸ffi(Ú¸ÍŤŰ ¸ô¸ {Ź) \Œ£ –ú ¡ –Ź è^ú ŞAăŹ Í„IÕ ¯.

ü¡‚ EÏ ¸ §ăú ”ř.

7. 8`:‚ ‚ıffi.

s˚Pĺ: ~ ěńő Č ěń ŻȷĎ >œ£ ÛýüŹ ïŢ¡£ v§üŹ IP sŹ# ÒSS!< qŮ ,¸# 8 ¡ –ř. ÒSS!<ú 5Ź EÍĎ Ť ÒSS!<ăŹ IP sŹõ üú ¡ –qb ćř. ŤľŞ Mř8 SS¿^! ì ś¸ ìCč ,¸ř. ¸Ź Ť ÒSS!£ ïVú ľ Èœ£˚ èźľ Ç ¡ –œ6 ‘Trying nnn.nnn.nnn...’Y › ù -èŞ` #ą8 ŁăÛ˚ "ê¸ Ť ÒSS!<Ć ľ¿ăŹ IP sŹõ üú ¡ –Ź ,¸ř. ‘Unknown host’ -èŞ` #ą8 üú ¡ {Ź ,¸ř. IP sŹõ üú ¡ {ú EÍ IP sŹõ PÌă$# name resolver˚ z Aú ¡Aľb ćř(Name Resolution ÙÛú œLăĘ).

`$ ‹Ł:‚ slip ?ȷŹ řüY ›ř.

normal

to enable normal uncompressed SLIP.

compressed

to enable van Jacobsen header compression (cSLIP)

Ã` ¸ ~ ?ȷŹ \Ò ŢÍ:¸6 qŮ Å¸fi PÌč ¡ –ř. řô łŐffiĆ Âć ıČć AÃŹ man W¸ Şõ œLăĘ.

/etc/slip.login 7‹˚ zA. sliploginù /etc/slip.hostsõ *_ăŁ ľ¿ Ď!ýõ üù óĆ ìC£

SLIP ‚âW¸SSõ IP sŹő netmask£ zAă§ æľ /etc/slip.login 7‹ú ìśćř. sliploginWÅŞ ő ěÍ CWüŹ /etc/slip.login 7‹ ŽCŹ IŠő ›ř.

#!/bin/sh -
#
# @(#)slip.login 5.1 (Berkeley) 7/1/90
#
# generic login file for a SLIP line. sliplogin invokes this with
# the parameters:
# $1 $2 $3 $4, $5, $6 ...
# SLIPunit ttyspeed pid the arguments from the slip.host entry
#
/sbin/ifconfig $1 $5 pointopoint $6 mtu 1500 -trailers up
/sbin/route add $6
arp -s $6 <hw_addr> pub
exit 0
#

ŁăÛù ¸ SS¿^!` ş£& ifconfigő route <žˇú PÌăŁ SLIP $Xõ ľ¿ IP sŹő Ù<Ş IP s Ź, netmaskõ `ŞL zAăL SLIP $Xõ `ć ĘÍ6ú ˇfi řŹ ,ú N ¡ –ř. slattach <žú PÌ ăŹ EÍő [›ř.

tč "êY ›ù ¸ÌV \˚ řô ÒSS!ffi¸ ?Žľ č ÒSS!Ć Áú ¡ –êÀ ă§ æľx Proxy ARP ú ˚b ćřŹ ,ú s˚ľb ćř.

/etc/slip.logout 7‹˚ zA. ?Ž¸ „Dú EÍ ŁăÛù Ťţ $X` Ã` \Œ£ üîI `t ¸ó

˚ ?Žıffi¸ AÝ& £ąč ¡ –§õ Ùč ,¸ř. ¸Ź /etc/slip.logout 7‹ú ¸Ìă8 `ăăř.¸ 7‹ù Íé¸ »Í ^şă6 /etc/slip.login 7‹Y ›ù ‚ıffiú `ŞL Ò;ýř.

#!/bin/sh -
#
# slip.logout
#
/sbin/ifconfig $1 down
arp -d $6
exit 0
#

¸ 7‹¸ ăŹ ‹ù XĆt ˇffiqŢ ĘÍ6 AÃõ ŞÍ§ æľ ‚âW¸SS˚ ȷôú ‘AŞèÅŹ’ ‹¸ ; Ù¸ř. Zć proxy arpffiú ŞÍ§ æľ arp <žê PÌăŹÚ ˇc ŁăÛ˚ tč "ê¸ ¸ÌV j!õ` ŞL –Ş Mř8 ¸ SS¿^!Ď arp <žù ŻÅ {ř.

/etc/slip.tty 7‹˚ zA. ô: IP sŹ č¿ú PÌćř8 (/etc/slip.hosts 7‹ KĆ qE ÒSS!Ę

ê DYNAMIC œ£ zAřř8) qE j!Ć qE sŹ` č¿þ ,‚ŞĆ Âć @Àú ‚êÀ /etc/slip.tty 7‹ú zAľb ćř. ¸ 7‹ù PÌıĆ3 sŹõ ô:œ£ č¿č EÍĆˇ ŻÅăř. ¸ 7‹ù SLIP Ŋ@ú ŞÙăŹ tty $XffiY Ť j!£ ?Žľ ffiqč PÌıĆ3 ŢAþ IP sŹffiú Ő$ ľ nù ì¸ø¸ř.

Íéù řüY ›ř.

# slip.tty tty -> IP address mappings for dynamic SLIP
# format: /dev/tty?? xxx.xxx.xxx.xxx
#
/dev/ttyS0 192.168.0.100
/dev/ttyS1 192.168.0.101
#

¸ ì¸øù /dev/ttyS0 j!£ ?Žľ ffiqţœ6 /etc/slip.hosts 7‹˚ Ù<Ş sŹ Żȷ` DYNAMIC£ zAý PÌıĆ3 192.168.0.100 sŹõ č¿ćřŹ ,ú ˚yćř.

¸ć Şéœ£ "A sŹ` ŞAüq –Ş Mù ?fi PÌıĆ3 j! ă#¿ ć sŹˇ č¿ľb ćř. ¸Ź /üõ v¸§ æľ ŻÅć sŹ˚ ¡õ /Ź£ č ¡ –êÀ ľuř.

7.6.2 dipú 5Ź SLIP tč

IŠ˚ AÃffiù dip˚ man W¸ŞĆt uć ,¸ĘŹ ,ú $9 ˙ăL òř. man W¸ŞĆŹ ýĄSSõ SLIP tč£ PÌăŹ Şł¸ ^ş& z<üq –ř. IŠ 4Ìù dip337o-uri.tgz WÅŞĆ Âć ,¸6 řô čL Ćx CÂ£ ȷôăŞ Mú ¡ê –řŹ ,ê s˚ľb ćř.

dipù ffiqąŹ Ŋ@Ć Âć ȷô ?ȷ(input mode)õ `ŞL –ř. ¸ ?ȷĆx dipú ìść ?ŽıĆ Âĺ ăŹ Ď!ýõ üIt Ťţ Ŋ@ú /etc/diphosts 7‹ KĆ –Ź ľ¿ AÃĆ 0Ę SLIP Ŋ@£ zAćř. ¸ ?ȷŹ dipú diploginœ£ ìśèĹt PÌč ¡ –ř. 0Ęt ¸ć Şłú 58 £ą Î£ diploginú PÌ ăŹ "żć GAú ˇȷŹ ,ˇœ£ dipú SLIP tč£ PÌč ¡ –ř.

`$ $9 ľb č ‹ù IŠ˛ď îÇþ ¨¿õ ˇȷŹ ,¸ř.

# ln -sf /usr/sbin/dip /usr/sbin/diplogin

ŤýN /etc/passwd 7‹Y /etc/diphosts 7‹ ?~Ć Ď!ýffiú 8`ľb ăŹÚ ¸ Ď!ýffi˚ Íéù IŠő ›ř.

dipú `ŞL ýĄSSõ SLIP tč£ zAă§ æľt ?Žıffiú æľt (input mode£ ȷôăŹ)dipú £ą Î£ PÌăŹ "żć SLIP GAú ˇffiqb ćř. ¯& PÌüŹ Şłù ?fi SLIP GAú Â[ı ‘S’£ èȷ ăêÀ ăŹ ,¸ř. Žõ ffi8 ‘Sfredm’ ˛ď.

SLIP PÌıĆ Âć /etc/passwd Ď!ý˚ ŽC` IŠĆ –ř.

Sfredm:ij/SMxiTlGVCo:1004:10:Fred:/tmp:/usr/sbin/diplogin
^^ ^^ ^^ ^^ ^^ ^^ ^^
| | | | | | \__ ęĳąÝá łØåęĳ ńÆňÈčÛá diplogin
| | | | | \_______ şÑí ďÈęÎÞśĳęÈ
| | | | \____________ łťňÕòŋť ňÈęÛí
| | | \_________________ łťňÕòŋť ąÆęÖî ID
| | \_____________________ łťňÕòŋť ID
| \_______________________________ Encrypted User Password
\__________________________________________ Slip łťňÕòŋť ęĳąÝá ğÏò

PÌı` ?Žć ó PÌı Ý‚¸ ȷ#8 login Š£ŤŰù diploginú ìśèÇř. diplogin¸ĘŹ ¸öœ£ ¡śü8 dipù ıê¸ £ą Î£ PÌüL –řŹ ,ú ıôœ£ N3 ýř. diploginœ£ ìśþ : `$ $9 ăŹ ,ù ıêú ìśèÇ PÌı˚ useridõ u§ æľ getuid() VŐ Ťú Ò;ăŹ ,¸ř. ŤýN userid# ?Ž¸ ffiqč tty ¸ö | qŮ ă#Ć ľ¿üŹ Ď!ýõ /etc/diphosts 7‹Ćt üI `$ $9 Ň>üŹ ,ú `ŞL Ŋ@ú zAćř. diphosts 7‹ 4Ć PÌıĆ Âć Ď!ýõ 8`čŞ Óù §Æ zAú 5ê À č ŞĆ Âć :şĆ 0Ę ŁăÛù A: sŹõ ŃŹ PÌıő ô:œ£ sŹõ ŃŹ PÌıõ ?~ ¡Ì ăŹ tčõ ˇȷŹ ,˛ď ˇffi ¡ –ř.

dipù ?Žú ŃIffi¸Ź ?ȷĆt ìśþ : ıôœ£ ‘Proxy-ARP’ Ď!ýõ 8`ăt£ ¸õ ¡ôœ£ 8 `ăŹ ,Ć Âľ êE8 ŻÇ {ř.

/etc/diphosts˚ zA. /etc/diphostsŹ dip¸ Ù<Ş ÒSS!Ć Âć zA Pĺú üIÃ§ æľ PÌý

ř. ¸ Ù<Ş ÒSS!ffiù ýĄSS "êœ£ ?Žú ľ ąŹ PÌıffi‹ ¡ê –L ŁăÛ¸ ýĄSS "êœ£ ? Žú ľ ffiq`Ź "ê‹ ¡ê –ř.

/etc/diphosts˚ ‹Ł:‚ Íéù IŠő ›ř:

      ..
     Suwalt::145.71.34.1:145.71.34.2:255.255.255.0:SLIP uwalt:CSLIP,1006
     ttyS1::145.71.34.3:145.71.34.2:255.255.255.0:Dynamic ttyS1:CSLIP,296
      ..

Żȷ z<:

1. login name: getpwuid(getuid())˚ ýä ¯¸# tty <

2. unused: compat. with passwd

3. Remote Address: ?Žľ ąŹ ÒSS!˚ IP sŹ, Äı# ¸ö

4. Local Address: I¸ "ê˚ IP sŹ, Ńè Äı# ¸ö

5. Netmask: dotted decimal notation œ£

6. Comment field: ÙăŹ Pĺú Ł§Ć Y«.

7. protocol: Slip, CSlip ##

8. MTU: ïŢ¡

Ù< SLIP PÌıĆ Âć /etc/net/diphosts˚ ć Ž` IŠĆ –ř:

Sfredm::145.71.34.1:145.71.34.2:255.255.255.0:SLIP uwalt:SLIP,296

¸Ź Ù<Ş sŹŹ 145.71.34.1£, MTUŹ 296œ£ ăŁ SLIP Ŋ@ú zAćř. Óù

Sfredm::145.71.34.1:145.71.34.2:255.255.255.0:SLIP uwalt:CSLIP,1006

Ù<Ş sŹŹ 145.71.34.1£ MTUŹ 1006œ£ ăŁ cSLIP `ăć Ŋ@ú zAćř. 0Ęt A:œ£ č¿ý IP sŹõ Ńú PÌıffiù ?~ /etc/diphosts KĆ Ď!ýõ `Kb ćř. "A j !£ ffiqąŹ PÌıffi˚ ıČć zA¸ ô:œ£ č¿üêÀ ăš8 tty $XĆ Âć Ď!ýõ 8`ľb ă 6 PÌıĆ Âć Ď!ýõ zAľx Kýř. Zć <îľb č ,ù PÌıffi¸ qE ?Þœ£ ?Žľ ffiqą fi N”ù zAú 8 ¡ –êÀ ă§ æľt ?ŽĆ PÌüŹ ?fi tty $XĆ Âľ :qê ă#˚ Ď!ýõ ˇffiqb ćřŹ ,¸ř.

?Žľ ffiqď : PÌıŹ SLIP £ą idő RÒõ «şč ¡ –Ź ‹Ł:‚ £ą Y CSSŒȷ ŠÃŠ!õ Ń3 ýř. PÌı` ‚Šü8 "żć -èŞõ ŃŞ ML PÌı Åù SLIP ?ȷ£ ;Þýř. ¸C PÌıŹ SLIP Ŋ@¸ `ăă6 diphosts 7‹£ Ùâ ŃIŞŹ ľ¿ ‚ıffi£ zA¸ ýř.

7.6.3 dSLIP CÅŞõ 5Ź SLIP tč.

Matt Dillon <dillon@apollo.west.oic.com>ù ř¸N-‚ < IęĘ ř¸N-IÕ SLIPê ŞÙăŹ WÅŞ õ ˇffi}ř. Matt˚ CÅŞŹ Ŋ@ú [ýăŹ ȷù Š£ŤŰffiY SS¿^!ffi˚ Zü¸ř. SS¿^!ffi | : qê ă#` tcsh ú ŻÅ£ ăt£ ¸õ zXľb ćř. Zć ć SS¿^!Ćt expectú ŻÅ£ ă§ :[Ć Mattù ¸ î2ý/˚ ìś 7‹ê CWćř. ¸ CÅŞõ ŁăÛ˚ §ÒĆ ”3 ȷôăêÀ ăš8 expectĆ Âć c^˚ Eź¸ ŻÅč ,¸# {řL ľt CÅŞõ PÌX GăŹ ,ù Ięř. Matt¸ README 7‹Ć zX £tĆ Âľ ffi z<ľ nUœt£ Ł§t x¸ Ť YAú ŁÄăŢ M9ř. IŠ˚ Œ P¸!Ćt dSLIP CÅŞõ uč ¡ –ř: apollo.west.oic.com

/pub/linux/dillon_src/dSLIP203.tgz

Óù IŠĆtê uč ¡ –ř: metalab.unc.edu

     /pub/Linux/system/Network/serial/dSLIP203.tgz

make installú ă§ ;Ć README 7‹ú ›L /etc/passwdő /etc/group Ď!ýffiú ˇffiêÀ ćř.

8 řô P!Ø §Áffi

IŠ ÙÛffiù "A P!Ø §ÁĆ [ć 4Ì¸ř. ´ ÙÛffiĆ žą 4Ìffi¸ řô P!Ø §ÁĆ :Ìþ Ż ÅŹ {ř. §Á˚ N7ţ £tÂ£ §Áüq –ř.

8.1 ARCNet

ARCNet $X ¸öù ‘arc0e’, ‘arc1e’, ‘arc2e’ #¸$# ‘arc0s’, ‘arc1s’, ‘arc2s’ #¸ř. vG¸ ˛üœ£ Ň>ăŹ bȷ` ‘arc0e’# ‘arc0s’õ ŢAŃL #"ŞŹ Ň>üŹ £tÂ£ ŢAýř. ¸ö ȷ˚ [ıŹ ¸Ì V oÛÜ CË ÍéY RFC1051 CË Íé | qŮ ,ú xØřŹ Şõ #Í6ř.

Kernel Compile Options:

Network device support --->
    [*] Network device support
    <*> ARCnet support
    [ ] Enable arc0e (ARCnet "Ether-Encap" packet format)
    [ ] Enable arc0s (ARCnet RFC1051 packet format)

¸ÌV bȷõ ŞÙăêÀ vGú N”3 ˇffi}ř8 bȷ˚ zAù Öř. Ã` ľbč ‹ù IŠő ›ř:

root# ifconfig arc0e 192.168.0.1 netmask 255.255.255.0 up
root# route add -net 192.168.0.0 netmask 255.255.255.0 arc0e

Ì ˘ù AÃõ Ùă8 /usr/src/linux/Documentation/networking/arcnet.txtő

/usr/src/linux/Documentation/networking/arcnet-hardware.txtõ œSă8 ýř.

ARCNet ŞÙù Avery Pennarun, apenwarr@foxnet.netĆ ˚ľ „Ňü}ř.

8.2 Appletalk (AF APPLETALK)

Appletalk ŞÙù ¸y –Ź P!Ø $Xõ PÌăt£ "żć $X ¸öú ‚Ş MŹř.

Kernel Compile Options:

Networking options --->
    <*> Appletalk DDP

Appletalk ŞÙù ýĄSS "ê¸ YŤ P!ØY `êč ¡ –êÀ ľuř. ¸,ù YŤ {Ňâő ýĄSS^ Ć Šßâő %SS¿ ›ù ıÙú Wîăšč : »Í |Åăř. nettalkĘŹ 8`:‚ ŹŠ!SSqê ŻÅăř. Wesley Craig netatalk@umich.eduŹ yè^ ÂąĆ ‘Research Systems Unix Group’¸ĘŹ 3ú ˇffi}L Ť 3¸ Appletalk Š£ùŤ SSØú uÇăŹ ŹŠ!SSqő = `Ş îÌć î2ý/ffiú CWăŹ nettalk CÅŞ õ ˇffi}ř. nettalk CÅŞŹ ŁăÛ˚ ýĄSS ŢjÆĆ ffiq –$# Œ P¸!‚ UniversityofMichiganĆ t ftp£ uč ¡ –ř.

¸ CÅŞõ ßȷľt zXăŹ YAù IŠő ›ř:

user% tar xvfz .../netatalk-1.4b2.tar.Z
user% make
root# make install

ŹŠ!SSqõ ìC£ {7‹ ăšL makeõ Ùò§ ;Ć ‘Makefile’ú L\ ŻÅ` –ú ¡ –ř. "& 7‹ffi ¸ zXüŹ $Źõ #Í4Ź DESTDIR ž¡õ žEč Şê ?ôř. §Æ¯‚ /usr/local/atalk Ź ê ^ù æ X¸ř.

8.2.1 Appletalk ŹŠ!SSq˚ zA.

Appletalk ŹŠ!SSq` ffi ȷôăêÀ ă§ æľ ľb č „ ěń ‹ù /etc/services 7‹Ć N”ù Ď! ý` ffiq` –êÀ ăŹ ,¸ř. ŻÅć Ď!ýŹ IŠő ›ř:

rtmp 1/ddp # Routing Table Maintenance Protocol
nbp 2/ddp # Name Binding Protocol
echo 4/ddp # AppleTalk Echo Protocol
zip 6/ddp # Zone Information Protocol

řü şGŹ /usr/local/atalk/etc %ńùý (Óù ŁăÛ¸ CÅŞõ zXć V) Ć Appletalk zA 7‹ ú ˇȷŹ ,¸ř.

ˇffi „ěń 7‹ù /usr/local/atalk/etc/atalkd.conf¸ř. §Æ:œ£ ¸ 7‹ù YŤ "êffi¸ –Ź P !Øú ŞÙč P!Ø $X˚ ¸öú `ŞŹ ć vˇ –œ8 ýř.

eth0

Appletalk ÚB Š£ŤŰù ìśý óĆ #"Ş ıČć Pĺú 8`č ,¸ř.

8.2.2 Appletalkú `ľ ýĄSS 7‹ èSSñ d;èÅ§.

P!Ø\˚ YŤ "êffi¸ Wîč ¡ –êÀ ýĄSS "ê˚ 7‹ èSSðú P!Ø \Ć d;èÈ ¡ê –ř.

¸õ æľx /usr/local/atalk/etc/AppleVolumes.system 7‹ú zAľb ćř.

/usr/local/atalk/etc/AppleVolumes.defaultĘŹ řô zA 7‹ê –ŹÚ ¸Ź [›ù Íéú`

Ş8t guest Ďćœ£ ffiqąŹ PÌıffiĆ3 qE 7‹ èSSñú ÃŁv ,‚`õ ŞAćř.

¸ 7‹ffi˚ zA ŞłY řjć łŐffiĆ Âć ıČć Pĺù afpd man W¸ŞĆt üú ¡ –ř.

IŠŹ ^şć ŽC¸ř:

/tmp Scratch
/home/ftp/pub "Public Area"

¸ ŽCŹ /tmp 7‹ èSSñú ‘Scratch’ĘŹ AppleShare Volumeœ£ d;èÅL ftp˚ public %ńùýõ ‘Public Area’ĘŹ AppleShare Volumeœ£ d;èÇř. ¸ volume ¸öù Ż¡ Pĺ¸ Ię6 ÚB¸ „˚£ xØľ v ,¸# ¸ľ3 ŞAăŹ ,¸ [CüŢ MŹř.

8.2.3 Appletalkú `ľ ýĄSS˚ Šßâ Wîă§.

ŁăÛù ýĄSS˚ Šßâõ YŤ "êffiY »Í Ö3 Wîč ¡ –ř. Appletalk Printer Access Protocol Ú B‚ papd Š£ŤŰú ìśèĹ s§ˇ ă8 ýř. ¸ Š£ŤŰú ìśă8 ¸ Š£ŤŰù YŤ "êffi£Ùâ Å»ú ŃIt Šß! ȷzú ýĄSS˚ Šßâ ÚBĆ3 Ã6ř.

¸ ÚBú zAăš8 /usr/local/atalk/etc/papd.conf 7‹ú Lflb ćř. ¸ 7‹˚ [łù ‹Ł:‚

/etc/printcap 7‹Y ô‹ăř. A˚Ć sŹ ¸öù Appletalk << Š£ùŤ‚ NBPõ `ľ #Àýř.

^şć zA ŽC` IŠĆ –ř:

TricWriter:\
   :pr=lp:op=cg:

æ˚ ŽCŹ ‘TricWriter’ĘŹ ¸ö˚ Šßâõ Appletalk P!Ø \Ć WîèÅL ffiqąŹ ?fi ȷzú lpdú PÌľt ýĄSS Šßâ ‘lp’ (/etc/printcap 7‹Ć A˚ý , ˛ď) £ ‚ľýř. ‘op=cg’ĘŹ Ď!ýŹ ‘cg’ĘŹ ýĄSS PÌı` Šßâ˚ [ýıĘŹ ,ú #Í6ř.

8.2.4 Appletalk ŹŠ!SSq èȷă§.

¸C ŁăÛù §Æ:‚ zAú èźľ Ç ¡ –ř. ffi ȷôč rc.atalk 7‹¸ nettalk CÅŞ KĆt CWü6 ŁăÛù řüY ›¸ ľÇ ¡ –ř:

root# /usr/local/atalk/etc/rc.atalk

CÂ£ ȷôćř8 IXć Ćă -èŞ {¸ èȷüŹ ´ SSì¸Şõ #Í4Ź -èŞõ ŞİĆ :šv ,¸ ř.

8.2.5 Appletalk ŹŠ!SSq ìSS!ă§.

ŹŠ!SSq` CÂ£ ȷôăŹŞ ìSS!ă§ æľx YŤ "êœ£ `t Apple -Ś˚ Chooserõ xØć ó AppleShareõ Áþćř. Ł§Ćt ýĄSS ĞSS` #őb ćř.

8.2.6 Appletalk ŹŠ!SSq PÌè s˚Pĺ.

• IP netmaskõ zAă§ ;Ć Appletalk ŞÙú èȷľb č ¡ê –ř. ˇc Appletalk Š£ŤŰ ú èȷăŹ Ú [C` –$# èȷý óĆ IP P!ØY [C` Ňfćř8 Appletalk ŹŠ!SSqõ

/etc/rc.d/rc.inet1 7‹ú ìśă§ ¸;Ć èȷăêÀ ľÆř.

• afpd (Apple Filing Protocol Daemon)ù ŁăÛ˚ ăȷ%SS¿õ »Í Ş9Ûă3 ˇfiř. ¸ ÚBù˝ Ï! Ş> IŠĆ “.AppleDesktop”Y Network Trash FolderĘŹ ~ %ńùýŹ ˇfiř. ŤýN ´ Ł ăÛ¸ ?ŰăŹ ?fi %ńùý IŠĆ .AppleDouble 7‹ú ˇffiq resource fork #ú 9$ćř. 0Ę t óĆ %ńùýõ »ŹăŹ Ú \¿ć è^ú Źüľb ăt£ /õ d;èÅŹ ,ù řè ć ě f´ľ Ìb ćř.

• afpd Š£ŤŰù MacffiĆ3 ‚Ś. üŞ Mù \Œ˚ CSSŒȷõ Åućř. ÃK¸ [C` þ ¡ –œt £ ¸ ÚBú ‚âVĆ Ŋ@ý "êĆt îýŹ ,ù »Í ê|& f´ľ Ìb ćř.

• netstat¸# ifconfig ›ù ÇUăŹ Ţş ‚ù Appletalkú ŞÙăŞ MŹř. ŻÅăř8 /proc/net/ % ńùýĆt `WüŞ Mù AÃffiú uú ¡ –ř.

8.2.7 8` AÃ

ýĄSSĆt Appletalkõ zAăŹ ŞłĆ Âć ıČć z<ù thehamptons.comĆ –Ź Anders Brownworth˚ Linux Nettalk-HOWTO W¸Şõ œLăĘ.

8.3 ATM

Werner Almesberger <werner.almesberger@lrc.di.epfl.ch>Ź ýĄSSĆt üô§ ;ć ?ȷ (Asynchronous Transfer Mode) ŞÙú ă§ æć Š£D!õ [ýăL –ř. ¸ Š£D!˚ Ç \áĆ Âć A ÃŹ lrcwww.epfl.chĆt uú ¡ –ř.

8.4 AX25 (AF AX25)

AX.25 $X˚ ¸öù 2.0.* vGĆtŹ ‘sl0’, ‘sl1’ #¸L 2.1.* vGĆtŹ ‘ax0’, ‘ax1’ #¸ř.

Kernel Compile Options:

Networking options --->
    [*] Amateur Radio AX.25 Level 2

AX25ő Netrom, Rose Š£ùŤffiù AX25-HOWTO Ćt řØqŢř. ¸ Š£ùŤffiù I˝8q Ę%ą PÌı ffiĆ ˚ľt CË Ę%ą ìźĆt Gý PÌýř.

¸ Š£ùŤ uÇ˚ ÂÙÛ˚ ‹ù Jonathon Naylor, jsn@cs.nott.ac.uk` řř.

8.5 DECNet

DECNetĆ Âć ŞÙù Ç& Ţś|¸6 2.1.* vG˚ óŁÙĆ `ăăýĘ Ž\ýř.

8.6 FDDI

FDDI $X ¸öù ‘fddi0’, ‘fddi1’, ‘fddi2’ #¸ř. vG¸ ˛ü Ň>ăŹ bȷĆ ‘fddi0’ú ÙŁăL #"Ş Ź Ň>üŹ £tÂ£ ¸öú č¿ ŃŹř.

Larry Stefani, lstefani@ultranet.com, ` Digital Equipment˚ FDDI EISAő PCI bȷÌ ȷĘ¸čõˇ ffi}ř.

Kernel Compile Options:

Network device support --->
    [*] FDDI driver support
    [*] Digital DEFEA and DEFPA adapter support

vGú FDDI ȷĘ¸čõ ŞÙăêÀ ˇffiq zXřř8 FDDI ‚âW¸SS˚ zAù ¸ÌV ‚âW¸SSő ô ‹ăř. ifconfigő route <žĆt N”ù FDDI ‚âW¸SS ¸öú ŞAľ s§ˇ ă8 ýř.

8.7 ŠŠ„ `ł¸

ŠŠ„ `ł¸ $X ¸öù DLCI oÛÜ $X‚ EÍŹ ‘dlci00’, ‘dlci01’ #œ£, FRAD(s)‚ EÍŹ ‘sdla0’, ‘sdla1’ #œ£ äŁŢř.

ŠŠ„ `ł¸Ź ıÒ˚ ¸ô¸ kŇ:¸8t ^ů:‚ EÍõ æľ zGý ^£Ï P!ŒÌ §Á¸ř. ŠŠ „ `ł¸ rČSS $X (FRAD: Frame Relay Access Device) õ ¸ÌăŁ Šł„ `Š¸ P!ØĆ ?Žč ¡ –ř. ýĄSS˚ Šł„ `Š¸Ź RFC-1490Ć #č Â£ Šł„ `Š¸ æĆt IPõ ŞÙćř.

Kernel Compile Options:

Network device support --->
    <*> Frame relay DLCI support (EXPERIMENTAL)
    (24) Max open DLCI
    (8) Max DLCI per device
    <*> SDLA (Sangoma S502/S508) support

8. řô P!Ø §Áffi 64

Mike McLagan, mike.mclagan@linux.org, ¸ Šł„ `Š¸ ŞÙ ÙÛY zA ‚ffiú ˇffi}ř. Ç& ŞÙüŹ î‹ć FRADŹ SangomaTechnologiesS502A, S502E and S508 <¸ř.

vGú řè ˇfi ó FRADő DLCI $Xõ zAă§ æľx Šł„ `ł¸ zA ‚¸ ŻÅăř. ¸Ź ftp.

invlogic.comĆt uč ¡ –ř. ¸ ‚ffiú {7‹ ľt zXăŹ ,ù »Í Ť[:¸Şˇ — \æ łš˚

Makefile¸ {§ :[Ć ¡ȷzú ľbˇ ćř.

user% tar xvfz .../frad-0.15.tgz
user% cd frad-0.15
user% for i in common dlci frad; make -C $i clean; make -C $i; done
root# mkdir /etc/frad
root# install -m 644 -o root -g root bin/*.sfm /etc/frad
root# install -m 700 -o root -g root frad/fradcfg /sbin
rppt# install -m 700 -o root -g root dlci/dlcicfg /sbin

æ˚ <žffiù sh˚ [łú PÌćřŹ ,ú s˚ăĘ. ˇc tcsh ›ù csh GŐú PÌćř8 for ØŠ` c^ řõ ,¸ř.

¸ ‚ffiú zXć óĎ /etc/frad/router.conf 7‹ú ˇffiqb ćř. ŁăÛù ŽC 7‹ | ă#õ c^ LZ IŠ˚ ŽCõ PÌč ¡ –ú ,¸ř.

# /etc/frad/router.conf
# This is a template configuration for frame relay.
# All tags are included. The default values are based on the code
# supplied with the DOS drivers for the Sangoma S502A card.
#
# A ’#’ anywhere in a line constitutes a comment
# Blanks are ignored (you can indent with tabs too)
# Unknown [] entries and unknown keys are ignored
#

[Devices]
Count=1 # number of devices to configure
Dev_1=sdla0 # the name of a device
#Dev_2=sdla1 # the name of a device

# Specified here, these are applied to all devices and can be overridden for
# each individual board.
#
Access=CPE
Clock=Internal
KBaud=64
Flags=TX
#
# MTU=1500 # Maximum transmit IFrame length, default is 4096
# T391=10 # T391 value 5 - 30, default is 10
# T392=15 # T392 value 5 - 30, default is 15
# N391=6 # N391 value 1 - 255, default is 6
# N392=3 # N392 value 1 - 10, default is 3
# N393=4 # N393 value 1 - 10, default is 4

# Specified here, these set the defaults for all boards
# CIRfwd=16 # CIR forward 1 - 64
# Bc_fwd=16 # Bc forward 1 - 512

8. řô P!Ø §Áffi 65

# Be_fwd=0 # Be forward 0 - 511
# CIRbak=16 # CIR backward 1 - 64
# Bc_bak=16 # Bc backward 1 - 512
# Be_bak=0 # Be backward 0 - 511

#
#
# Device specific configuration
#
#

#
# The first device is a Sangoma S502E
#
[sdla0]
Type=Sangoma # Type of the device to configure, currently only
                        # SANGOMA is recognized
#
# These keys are specific to the ’Sangoma’ type
#
# The type of Sangoma board - S502A, S502E, S508
Board=S502E
#
# The name of the test firmware for the Sangoma board
# Testware=/usr/src/frad-0.10/bin/sdla_tst.502
#
# The name of the FR firmware
# Firmware=/usr/src/frad-0.10/bin/frm_rel.502
#
Port=360 # Port for this particular card
Mem=C8 # Address of memory window, A0-EE, depending on card
IRQ=5 # IRQ number, do not supply for S502A
DLCIs=1 # Number of DLCI’s attached to this device
DLCI_1=16 # DLCI #1’s number, 16 - 991
# DLCI_2=17
# DLCI_3=18
# DLCI_4=19
# DLCI_5=20
#
# Specified here, these apply to this device only,
# and override defaults from above
#
# Access=CPE # CPE or NODE, default is CPE
# Flags=TXIgnore,RXIgnore,BufferFrames,DropAborted,Stats,MCI,AutoDLCI
# Clock=Internal # External or Internal, default is Internal
# Baud=128 # Specified baud rate of attached CSU/DSU
# MTU=2048 # Maximum transmit IFrame length, default is 4096
# T391=10 # T391 value 5 - 30, default is 10
# T392=15 # T392 value 5 - 30, default is 15
# N391=6 # N391 value 1 - 255, default is 6
# N392=3 # N392 value 1 - 10, default is 3
# N393=4 # N393 value 1 - 10, default is 4

#

8. řô P!Ø §Áffi 66

     # The second device is some other card
     #
     # [sdla1]
     # Type=FancyCard # Type of the device to configure.
     # Board= # Type of Sangoma board
     # Key=Value # values specific to this type of device

     #
     # DLCI Default configuration parameters
     # These may be overridden in the DLCI specific configurations
     #
     CIRfwd=64 # CIR forward 1 - 64
     # Bc_fwd=16 # Bc forward 1 - 512
     # Be_fwd=0 # Be forward 0 - 511
     # CIRbak=16 # CIR backward 1 - 64
     # Bc_bak=16 # Bc backward 1 - 512
     # Be_bak=0 # Be backward 0 - 511

     #
     # DLCI Configuration
     # These are all optional. The naming convention is
     # [DLCI_D<devicenum>_<DLCI_Num>]
     #

     [DLCI_D1_16]
     # IP=
     # Net=
     # Mask=
     # Flags defined by Sangoma: TXIgnore,RXIgnore,BufferFrames
     # DLCIFlags=TXIgnore,RXIgnore,BufferFrames
     # CIRfwd=64
     # Bc_fwd=512
     # Be_fwd=0
     # CIRbak=64
     # Bc_bak=512
     # Be_bak=0

     [DLCI_D2_16]
     # IP=
     # Net=
     # Mask=
     # Flags defined by Sangoma: TXIgnore,RXIgnore,BufferFrames
     # DLCIFlags=TXIgnore,RXIgnore,BufferFrames
     # CIRfwd=16
     # Bc_fwd=16
     # Be_fwd=0
     # CIRbak=16
     # Bc_bak=16
     # Be_bak=0

/etc/frad/router.conf 7‹ú ˇffi}ř8 +ù ˝Ş˚ YAù ìC $Xffiú zAăŹ ,¸ř. ¸Ź ‹Ł

:‚ P!Ø $X zAÃř c^ Ì ńř£Í6 FRAD $Xõ DLCI oÛÜ $XÃř $9 `ôľb ćřŹ ,ú <îľb ćř. <žffi˚ ¡` ˘œt£ Î SS¿^! KĆ Oq~Ź ,¸ ^ř.

8. řô P!Ø §Áffi 67

#!/bin/sh
# Configure the frad hardware and the DLCI parameters
/sbin/fradcfg /etc/frad/router.conf || exit 1
/sbin/dlcicfg file /etc/frad/router.conf
#
# Bring up the FRAD device
ifconfig sdla0 up
#
# Configure the DLCI encapsulation interfaces and routing
ifconfig dlci00 192.168.10.1 pointopoint 192.168.10.2 up
route add -net 192.168.10.0 netmask 255.255.255.0 dlci00
#
ifconfig dlci01 192.168.11.1 pointopoint 192.168.11.2 up
route add -net 192.168.11.0 netmask 255.255.255.0 dlci00
#
route add default dev dlci00
#

8.8 IPX (AF IPX)

IPC Š£ùŤù Novell NetWare(tm)˚ ŤŃ P!Ø Ò#EĆt `$ ˘¸ 5‚ř. ýĄSSŹ ¸ Š£ùŤú ŞÙăL –œ6 IPXÌ ĘÍâ# P!Ø˚ ć ş˙£ ȷôăêÀ zAč ¡ –ř.

Kernel Compile Options:

Networking options --->
    [*] The IPX protocol
    [ ] Full internal IPX network

IPX Š£ùŤY NCPFSŹ IPX-HOWTO Ćt ÌÎ ıČ& řØqŢř.

8.9 NetRom (AF NETROM)

NetRom $X˚ ¸öù ‘nr0’, ‘nr1’ #¸ř.

Kernel Compile Options:

Networking options --->
    [*] Amateur Radio AX.25 Level 2
    [*] Amateur Radio NET/ROM

AX25ő Netrom, Rose Š£ùŤffiù AX25-HOWTOĆt řØqŢř. ¸ Š£ùŤffiù I˝8q Ę%ą PÌı ffiĆ ˚ľt CË Ę%ą ìźĆt Gý PÌýř.

¸ Š£ùŤffi˚ uÇ˚ ÂÙÛù Jonathon Naylor, jsn@cs.nott.ac.ukĆ ˚ľ ¸ØqPř.

8.10 Rose protocol (AF ROSE)

Rose $X ¸öù vG 2.1.*Ćt ‘rs0’, ‘rs1’ #¸ř. RoseŹ vG 2.1.*Ćt ŞÙýř.

Kernel Compile Options:

Networking options --->
    [*] Amateur Radio AX.25 Level 2
    <*> Amateur Radio X.25 PLP (Rose)

AX25ő Netrom, Rose Š£ùŤffiù AX25-HOWTOĆt řØqŢř. ¸ Š£ùŤffiù I˝8q Ę%ą PÌı ffiĆ ˚ľt CË Ę%ą ìźĆt Gý PÌýř.

¸ Š£ùŤffi˚ uÇ˚ ÂÙÛù Jonathon Naylor, jsn@cs.nott.ac.ukĆ ˚ľ ¸ØqPř.

8.11 SAMBA - ‘NetBEUI’, ‘NetBios’, ‘CIFS’ ˚ ŞÙ.

SAMBAŹ Session Management Block Š£ùŤú uÇć ,¸ř. SambaŹ Microsoftő řô èSSñffi¸ Ł ăÛ˚ %SS¿ő Šßâõ ˝Ï!č ¡ –3 ľuř.

SAMBAő Ť zAù SMB-HOWTOĆt ıČ& řØqŢř.

8.12 STRIP ŞÙ (Starmode Radio IP)

STRIP $X ¸öù ‘st0’, ‘st1’ #¸ř.

Kernel Compile Options:

Network device support --->
        [*] Network device support
        ....
        [*] Radio network interfaces
        < > STRIP (Metricom starmode radio IP)

STRIPù MosquitoNetProjectĘ ÝýŹ Stanford˚ Ŋu Š£D! Ìœ£ zGý ‹ť˚ Metricom Ę%ą ?ÞÌ Š£ùŤ¸ř. ¸ Š£D!Ć Ť?:‚ [î¸ {ú ŞĘê ¸ő [ťľx Œy–Ź ›ú $ý` ˘ř.

Metricom Ę%ąffiù Ťţ $XĆ Ŋ@üq spread spectrum §Áú PÌă6 Ã` c 100kbps˚ Žêõ 7 ¡ –ř. Metricom Ę%ąĆ Âć AÃŹ MetricomWebServerĆt Ç ¡ –ř.

Ç& Stanford˚ P!Ø ‚Y î2ý/ffiù STRIP ȷĘ¸čõ ŞÙăŞ Mœ6 ŁăÛù MosquitoNet ä tčĆt "Üý ‚ffiú ŃIb ćř. ŁăÛĆ3 qE ŹŠ!SSq` ŻÅćŞĆ Âć ıČć Pĺù

MosquitoNetSTRIPPageĆ #ő–ř.

ÂĲ:‚ zAù slattach Š£ŤŰú ¡AăŁ Ťţ tty $Xõ STRIPY ȷôăêÀ ˇfi ó Ť ‘st[0-9]’ $ Xõ ¸ÌV $XĆtő ›¸ ćř. Ł§Ć ć `Ş Ž¡Pĺ¸ –ŹÚ, §ÁA‚ [C£ STRIPù ARP Š£ ùŤú ŞÙăŞ Mœt£ tõV \˚ ´ ÒSS!ffiĆ Âć ARP Ď!ýŹ Ť? ¡ȷzœ£ zAľ }b ćř. ¸,¸ Ťľ3 Łõù ‹ù Iľ ,¸ř.

8.13 Token Ring

Token ring $X ¸öù ‘tr0’, ‘tr1’ #¸ř. Toekn Ringù ć ěĆ LAN \˚ ć SSì¸Ő(ÒSS!)Ć3ˇ ı Òõ ;ćč ¡ –Ź Ďýõ yœ£˚ CË ?îú ŞŞăŹ, IBM˚ vu LAN Š£ùŤ¸ř. ‘token’ù ć £ ^Ć ć SSì¸ŐĆ3ˇ ŢAýř. Ť SSì¸Ő¸ ıê˚ ıÒõ ;ćć ó tokenú řü SSì¸ŐĆ3 Ją ř. tokenù ȷôăŹ ?fi SSì¸Őffiú î3 ü6 0Ęt ¸ö¸ ‘Token Ring’¸ř.

Kernel Compile Options:

Network device support --->
        [*] Network device support
        ....
        [*] Token Ring driver support
        < > IBM Tropic chipset based adaptor support

token ring˚ zAù P!Ø $X˚ ¸ö¸ řô ,ú C¡ăN ¸ÌV zAY ô‹ăř.

8.14 X.25

X.25Ź C.C.I.T.T. (; ČG˚ ;Ü `ê çPffi£ uĄý vu CA æÙç)Ć ˚ľ A˚ý ˚Ë §Ł˚ C Ë SSæa Š£ùŤ¸ř. X.25ő LAPBĆ Âć uÇ¸ Ţś|¸6 /ê˚ 2.1.* vGù ¸ ‹ú jěăL – ř. Jonathon Naylor jsn@cs.nott.ac.uk ` ¸ „Ňú sêăL –œ6 ýĄSS˚ X.25 [ť [Cffiú ù˚ă § æć -‹¨ ýSS!` ˇffiqPř. ¸ ýSS!Ć `«ăš8 majordomo@vger.rutgers.edu£ ”subscribe

linux-x25”Ĺ 4Ì˚ -‹ú Ã48 ýř.

zA ‚ffi˚ #§ čLù Jonathon˚ ftp P¸!‚ ftp.cs.nott.ac.ukĆt uč ¡ –ř.

8.15 WaveLan Card

Wavelan $X ¸öù ‘eth0’, ‘eth1’ #¸ř. vG {7‹ łŐ:

Network device support --->
        [*] Network device support
        ....
        [*] Radio network interfaces
        ....
        <*> WaveLAN support

WaveLAN bȷŹ spread spectrum Xx Ťbȷ¸ř. ìC£ ¸ bȷŹ ¸ÌV bȷő »Í ůUœ6 $˚ › ù Şéœ£ zAýř.

Wavelan.comĆt Wavelan bȷĆ Âć AÃõ uč ¡ –ř.

9 Cables and Cabling ĂfføY Ăffø Ŋ@

ŁăÛ |Ć ,>Ć ˛¿ć PŁffiù ~ ýĄSS "êú Ŋ@ăŹ Ă¸øú Ť? ˇffiL òqč ,¸ř. IŠ˚ Ŋ@ ř¸qŤŰù ¸ăć ÛffiĆ3 êÓ¸ þ ,¸ř.

9.1 Serial NULL Modem cable

?fi NULL modem cableffi¸ ›ŞŹ Mř. ˘ù G ?Þ Ă¸øù şŞ ıÒ˚ ć¡êú ”ĘôL {Ňâ` N”ù êÒ` Ã4ŢřL f´ăêÀ ˇȷŹ , ĹĆ ăŞ MŹř. ¸,ê ffi ôȷăŞˇ ăȷSSq ˇö Cq Ãř Ñ îñ:‚ ŹŠ!SSq Šö Cq (XON/XOFF) õ PÌăŁbˇ ćř. IŠ˚ Ă¸øù "ê^˚` $ /x˚ êÒ ć¡êú CWă6 ăȷSSq ˇö Cq (RTS/CTS)õ PÌč ¡ –êÀ ľuř.

9. Cables and Cabling Ă¸øY Ă¸ø Ŋ@ 70

Pin Name Pin Pin
Tx Data 2 ----------------------------- 3
Rx Data 3 ----------------------------- 2
RTS 4 ----------------------------- 5
CTS 5 ----------------------------- 4
Ground 7 ----------------------------- 7
DTR 20 -\--------------------------- 8
DSR 6 -/
RLSD/DCD 8 ---------------------------/- 20
                                         \- 6

9.2 Parallel port cable (PLIP cable)

~ "ê^Ć PLIP Š£ùŤú 5č Ùćř8 ¸ Ă¸øù ŁăÛ¸ `Ţ Căč j!˚ [êĆ [G {¸ ffi ȷôč ,¸ř.

Pin Name pin pin
STROBE 1*
D0->ERROR 2 ----------- 15
D1->SLCT 3 ----------- 13
D2->PAPOUT 4 ----------- 12
D3->ACK 5 ----------- 10
D4->BUSY 6 ----------- 11
D5 7*
D6 8*
D7 9*
ACK->D3 10 ----------- 5
BUSY->D4 11 ----------- 6
PAPOUT->D2 12 ----------- 4
SLCT->D1 13 ----------- 3
FEED 14*
ERROR->D0 15 ----------- 2
INIT 16*
SLCTIN 17*
GROUND 25 ----------- 25

Notes: NIb č ,ffi:

• ‘*’ vè` ý Žú Ŋ@ăŞ ˙IĘ.

• „è ?ŞŹ 18, 19, 20, 21, 22, 23, 24 ě¸ř.

• ŁăÛ¸ PÌăŹ Ă¸ø¸ metallic shieldõ `ŞL –ř8 ćÅ ȷĆtˇ metallic DB-25 shell£ Ŋ @üqb ćř.

s˚Pĺ: ffiG Ŋ@ý PLIP Ă¸øù ŁăÛ˚ Ş!Â bȷõ “`r` ¡ –ř. »Í s˚õ ăL ffi Gý ,¸ {ŹŞ ?fi Ŋ@ú ~ ěB *PăĘ.

PLIP Ă¸øú ą $ýĆt 8 ¡Ź –Şˇ `ăă8 ¸õ ŸľĘ. Ă¸ø˚ <ČŹ c 1yâœ 2č¸ê` ăăřL ćř. ;#¸# ;Ùx, Ę%ą Ňê§ ›ù ˛ć ;ı§$˚ Ù‚ffi¸ êÒõ ^~ă$# îŞq Ş !ÂăĆ \˛õ v ¡ê –œt£ $$ý PILP Ă¸øú 8 :Ź »Í s˚ăŁĘ. Û $ $ýĆ –Ź ~ { Ňâõ Ŋ@ľb ćř8 thin-net ¸ÌV bȷ ć ûY ô9 Ă¸øú uăŹ ,¸ ^ř.

10. ¸ [tĆ PÌý Ìq ľz 71

9.3 10base2 (thin coax) Ethernet Cabling

10base2Ź ¸ÌV Ă¸ø Ŋ@˚ vuœ£ Şö¸ c 5mm Aê‚ 52ľăý ô9 Ă¸øú PÌćř. "êffi ú 10base2£ Ŋ@č : §rľb č |Åć ŚY¸ ~ „ –ř. „ńŹ j¸ø˚ j ȷĆ âyP¸âõ ˚b ć`Ź ,¸ř. âyP¸âŹ êÒ` j ȷĆ êţřú : ŁPüŞ ML ø¡üêÀ ă§ æć 52ľăý 9ĺ ¸ř. Ă¸ø j ȷĆ âyP¸â` {œ8 ¸ÌV¸ ÝKAă$# îŞq ȷôú KăŹ ,ú Ň>č ,¸ř. Ã` "êú Ŋ@ă§ æľx ‘T pieces’ õ PÌă6 ¸ľ3 Ŋ@ć ,ù IŠ˛ď fDř.

|==========T=============T=============T==========T==========|
           | | | |
           | | | |
         ----- ----- ----- -----
         | | | | | | | |
         ----- ----- ----- -----

j ȷ˚ ‘|’Ź âyP¸âõ, ‘=====’Ź j(Óù ćÅ) ȷĆ BNC ŤăŤ` ţß ô9 Ă¸øù, ‘T’Ź ‘T piece’ ŞQâõ #Í6ř. ‘T piece’ő PC˚ ¸ÌV bȷ P¸˚ č¸Ź `ăć ć ě3 îŞľb ă6 ¸\:œ£Ź ‘T piece’` ¸ÌV bȷĆ Ť? Ŋ@ýř.

9.4 Twisted Pair Ethernet Cable

ŁăÛ¸ ~ „˚ twisted pair ¸ÌV bȷˇffi `ŞL –L ¸ffiú Ŋ@ăč Ùćř8 ťõŹ ŻÅ{ř.~ bȷõ Ť? Ŋ@č ¡ –ř. ¸õ ăŹ Şłú Ťß ř¸qŤŰù Ethernet-HOWTO Ć jěüq –ř.

10 ff [tĆ PÌý Ìq ľz

IŠŹ ¸ [tĆt PÌý »Í |Åć Ìqffi | ‹Ù˚ @À¸ř. ARP Address Resolution Protocol˚ v„˙¸6 P!Ø "ê¸ IP sŹ£ ľ¿ ăȷSSq sŹõ üI4Ź Ş ł¸ř. ATM Asynchronous Transfer Mode˚ v„˙¸ř. ATM P!Øù ıÒõ ć Ş>Ćt ć Ş>œ£ îñ:œ £ ;ţč ¡ –Ź vu ¿§˚ øąœ£ ZŹř. ATMù circuit switched packet network technology¸ ř. ÁĘ¸¸s!(client)

‹Ł:œ£ PÌı` –Ź èSSð˚ ȷÙÛĆ U&ăŹ ŹŠ!SSq˚ ÙÛú ˚yćř. ¸Ć Âć Ž¡ ê –ŹÚ Žõ ffiq X11 èêÍ èSSðĆtŹ PÌıÅĆ –Ź ,¸ tč(server)¸L %ý FqŢ " ê ÅĆ –Ź ,¸ ÁĘ¸s!(client)¸ř. ÁĘ¸s!Ź tčĆ ˚ľ CWüŹ tüSSõ ŃŹ Š£ŤŰ ¸$# èSSð˚ ˙ş¸ř. slip¸# pppő ›ù peer to peer èSSðĆtŹ ÁĘ¸s!` Ŋ@ú #§Ü ăŹ ˙ş¸ ü6 Ù<Ş˚ ˙ş¸ tč` ýř.

Ú¸ÍŤŰ(datagram)

Ú¸ÍŤŰù sŹõ žù ľÌő ıÒ˚ ¸S:‚ Zü¸6 IP P!Ø \˚ §Æ:‚ `ê şæ¸ř.¸ õ ‘CË(packet)’¸Ę Ùò§ê ćř.

11. ISPõ æć ýĄSS ? 72

DLCI

DLCIŹ Data Link Connection Identifier¸6 Frame Relay P!Øú `ć î‹ć virtual point to point Ŋ@ú uÛă§ æľ PÌýř. DLCIŹ ‹Ł:œ£ Freme Relay P!Ø WŻıĆ ˚ľ ŞAýř.

Frame Relay

Frame RelayŹ SŇ:œ£ ‹q#Ź !ŠŹú #ò§Ć ¸\:œ£ :ęć P!Ø §Á¸ř. ˘ù Frame Relay L«¸ ›ù P!Ø Ì§ú WîăL t£ c^B řô è^Ć P!Øú ¸Ìăt£˚ P!Ø ü Ìú v‹ ¡ –ř.

Hardware address

media access W(layer)Ćt ]ý:‚ P!Ø \˚ ÒSS!õ î‹ă3 uÛă§ æć Äı¸ř. ¸ Ž£ Ź ¸ÌV sŹ(Ethernet Address)ő AX.25 Address` –ř.

ISDN

Integrated Services Digital Network˚ cı¸ř. ;Ü`ê çP` ıÒ AÃ# üĄú L«Ć3 ;ţč ¡ –Ź vuÜý Şłú CWćř. §Á:œ£ ISDNù circuit switched data network¸ř. ISP Internet Service Provider˚ cı¸ř. PŁffiĆ3 ‚âVœ£˚ P!Ø Ŋ@ú CWăŹ çP# §[¸ ř. IP address

P!Ø \Ćt TCP/IP ÒSS!õ î‹ă3 uÛăŹ Äı¸ř. 4 Ę¸! č¸¸6 Ã` ”dotted decimal notation”¸ĘŹ Şéœ£ vÇüŹÚ ¸ ŞéĆx ´ Ę¸!` ïŢ¡£ v§ü6 Ę¸! P¸Ď ‘.’õ ˝ř. MSS Maximum Segment Size (MSS )ù ć ěĆ ;ţþ ¡ –Ź ıÒ˚ /Â ¿§¸ř. ŞŃ:‚ ş‘Ü(local fragmentation)ú ˚Lı ćř8 MSSŹ MTU-IP ľÌő ô‹ľb ćř. MTU Maximum Transmission Unit (MTU )ù Ì ȷù şæ£ Ä„Ů ŻÅ {¸ IP ‚âW¸SSĆ ˚ľ ;ćþ ¡ –Ź Ú¸ÍŤŰ˚ /Â ¿§õ @Aćř. MTU¯ù ş‘ÜüŞ Mù ý£ ;ćèÅLı ăŹ Ú¸ ÍŤŰ˚ /Â ¿§Ãř vbćř. ¸Ź ŞŃ:œ£ˇ(locally) ş‘Üõ ˚ú < ;ć E£ \˚ řô¨ ¿` Ì ȷù MTUõ `Kt Ť VĆt Ú¸ÍŤŰ˚ ş‘Ü` Ňfč ¡ê –ř. Âv: ¯ù ¸ÌV ‚âW¸SSĆŹ 1500¸L SLIP ‚âW¸SSĆŹ 576 ¸ř.

ĘÍ!(route)

routeù Ú¸ÍŤŰ¸ P!Øú `ľ @:ŞĆ `§ æľ $XŹ E£¸ř. tč(server)

PÌıĆt %ý FqŢ èSSð ş˙¸# ŹŠ!SSq˚ ‹Ù¸ř. tčŹ ă# ¸\˚ ÁĘ¸s!Ć3 qE tüSSõ CWćř. tč˚ Ž£Ź ftp, Networked File System, Domain Name Server#¸ –ř. slip¸# ppp›ù peer to peer èSSðĆ –qt tčŹ Ŋ@Ćt ÝšŞŹ ˙şÅ¸6 ÙòŹ ˙şÅù ÁĘ¸s!¸ř.

èêÍ(window)

The windowù ¡êQĆt ć ěĆ Ńú ¡ –Ź ıÒ˚ /Â ¿§¸ř.

11 ISPõ æć ýĄSS ?

ŁăÛ¸ ISP˚ Ìê£ ýĄSSõ 5Lı ćř8 LinuxISPhomepageõ Ç ,ú Ďćř.

12. Acknowledgements 73

12 Acknowledgements

#Ź ¸ [tĆ Âć êÓĆ Âľ řü PŁffiĆ3 ˇPăL òř (Xȷæ£œ£): Terry Dawson, Axel Boldt, Arnt Gulbrandsen, Gary Allpike, Cees de Groot, Alan Cox, Jonathon Naylor, Claes Ensson, Ron Nessim, John Minack, Jean-Pierre Cocatrix, Erez Strauss.

13 Copyright.

Copyright Information

The NET-3-HOWTO, information on how to install and configure networking support for Linux. Copyright (c) 1997 Terry Dawson, 1998 Alessandro Rubini, 1999 {POET} - LinuxPorts

This program is free software; you can redistribute it and/or modify it under the terms of the GNU General Public License as published by the Free Software Foundation; either version 2 of the License, or (at your option) any later version. This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License for more details. You should have received a copy of the GNU General Public License along with this program; if not, write to the: Free Software Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

Ńıs: 9ȷĎ [ť ÙÛù ˚y ÃUú æľ ěŃăŞ Måęř.