IP Sub-Networking Mini-Howto

Robert Hart, hartr@interweft.com.au v1.0, 31 MartÐou 1997

To keÐmeno autì perigrĹfei to giatÐ kai pÿc na upodiktuÿsete èna dÐktuo IP - klĹshc A , B kai C ÿste na leitourgeÐ swstĹ gia diĹfora diasundedemèna dÐktua.

1 Pneumatikă IdiokthsÐa

To keÐmeno autì dianeÐmetai kĹtw apì touc ìrouc thc GNU Public License (GPL). To keÐmeno autì uposthrÐzetai Ĺmesa apì touc IT sÔmboulouc thc InterWeft (MelboÔrnh, AustralÐa). H teleutaÐa èkdosh autoÔ tou keimènou eÐnai diajèsimh apì to InterWeft WWW site sto InterWeft IT Consultants <http://www.interweft.com.au/> kai apì to The Linux Documentation Project <http://

sunsite.unc.edu/LDP>.

2 Eisagwgă

Me touc diajèsimouc arijmoÔc diktÔwn IP na gÐnontai sÔntoma eÐdoc upì exafĹnish, h apotelesmatikă qrăsh autoÔ tou oloèna kai spaniìterou pìrou,eÐnai shmantikă.

Autì to keÐmeno perigrĹfei pwc na spĹsete èna aplì arijmì diktÔou IP ètsi ÿste na mporeÐ na qrhsimopoihjeÐ se diĹfora diaforetikĹ dÐktua.

To keÐmeno autì epikentrÿnetai se dÐktua IP klĹshc C - allĹ oi arqèc efarmìzontai epÐshc kai se dÐktua A kai B klĹsewn.

2.1 ’Allec phgèc plhroforÐac

UpĹrqei èna plăjoc Ĺllwn phgÿn plhroforÐac pou eÐnai sqetikèc me leptomereÐc plhroforÐec kajÿc kai me plhroforÐec upìbajrou sqetikĹ me dieujÔnseic IP. Autèc pou proteÐnontai apo ton suggrafèa eÐnai:

ffl The Linux Network Administrators Guide <http://sunsite.unc.edu/LDP/LDP/nag/nag.html>.

ffl The Linux System Administration Guide <http://linuxwww.db.erau.edu/SAG/>.

ffl TCP/IP Network Administration tou Craig Hunt, ekdìseic O’Reilly and Associates <http://www.

ora.com/catalog/tcp/noframes.html>.

3 H anatomÐa twn arijmÿn IP

Prin proqwrăsoume sthn apìlaush thc upodiktÔwshc (sub-networking) , qreiĹzetai na jèsoume ta basikĹ sqetikĹ me tic dieujÔnseic IP.

3.1 Oi dieujÔnseic IP anăkoun se interface - OQI se host!

Prÿta ap’ìla, ac xekajarÐsoume merikèc basikèc aitÐec parexăghshc - oi arijmoÐ IP den anatÐjentai se host. Oi arijmoÐ IP anatÐjentai se interface diktÔwn pou èqoun oi host.

3. H anatomÐa twn arijmÿn IP 2

Eeee - Ti eÐnai autì?

Enÿ polloÐ (an ìqi oi perissìteroi) upologistèc se èna dÐktuo IP ja katèqoun èna mìno interface diktÔou (kai èqoun èna mìno arijmì IP sa sunèpeia), autìc den eÐnai o mìnoc trìpoc pou gÐnontai ta prĹgmata. Oi upologistèc kajÿc kai Ĺllec suskeuèc mporoÔn na èqoun diĹfora (an ìqi pollĹ) interface diktÔou -kai kĹje interface na èqei ton dikì tou arijmì IP.

’Etsi mia suskeuă me 6 diaforetikĹ interface (ìpwc ènac dromologhtăc - router) ja èqei 6 arijmoÔc IPènan gia kĹje interface gia kĹje dÐktuo sto opoÐo eÐnai sundedemènoc. H aitÐa gi’ autì eÐnai profanăc ìtan koitĹxoume èna dÐktuo IP!

Parìl’ autĹ, oi perissìteroi anafèrontai se host dieujÔnseic ìtan anafèrontai se arijmoÔc IP. AplĹ na jumĹste, autì eÐnai mia eukolÐa gia ton arijmì IP tou sugkekrimènou interface se autìn ton host. Pollèc (an ìqi oi pleioyhfÐa) twn suskeuÿn sto Internet èqoun monadikì interface kai epomènwc monadikì arijmì IP. 3.2 Oi arijmoÐ IP san ”TetrĹdec me teleÐec”

Sthn sugkekrimènh (IPv4) ulopoÐhsh twn arijmÿn IP, autoÐ apoteloÔntai apì 4 byte (1 byte=8 bit) - dÐnontac èna sÔnolo 32 bit diajèsimhc plhroforÐac. Autì katalăgei se arijmoÔc pou eÐnai mĹllon megĹloi (akìma kai ìtan eÐnai grammènoi se dekadikă morfă). ’Etsi gia anagnwsimìthta (kajÿc kai gia lìgouc orgĹnwshc) oi arijmoÐ IP eÐnai sunăjwc grammènoi se morfă ’tetrĹdac me teleÐec’ (’dotted quad’). O I P arijmìc

192.168.1.24

eÐnai èna parĹdeigma autoÔ- 4 (dekadikoÐ) arijmoÐ diaqwrizìmenoi apì (.) teleÐec.

Kajÿc kĹje ènac apì touc 4 arijmoÔc eÐnai h dekadikă anaparĹstash enìc byte twn 8 bit, kĹje ènac apì touc 4 arijmoÔc mporeÐ na eÐnai apì 0 eÿc 255 (dhladă 256 monadikèc timèc - jumhjeÐte, to 0 eÐnai kai autì mia timă).

Epiplèon, mèroc tou arijmoÔ IP enìc host prosdiorÐzei to dÐktuo sto opoÐo o host edreÔei, ta upìloipa ’bit’ tou arijmoÔ IP prosdiorÐzoun to Ðdio to host (oupc... -to interface tou diktÔou). Akribÿc to pìsa bit qrhsimopoioÔntai gia to ID tou diktÔou kai pìsa eÐnai diajèsima gia na prosdiorÐzoun host (interface) se autì to dÐktuo orÐzetai apì thn ’klĹsh’ (’class’) tou diktÔou.

3.3 KlĹseic twn DiktÔwn IP

UpĹrqoun treic klĹseic arijmÿn IP

ffl Oi arijmoÐ diktÔwn IP klĹshc A qrhsimopoioÔn ta 8 aristerìtera bit (ta aristerìtera sthn tetrĹda) gia na prosdiorÐzoun to dÐktuo, afănontac 24 bit (ta upoleipìmena trÐa apì thn tetrĹda) gia na prosdiorÐzoun host interface se autì to dÐktuo.

Oi dieujÔnseic klĹshc A pĹnta èqoun sto aristerìtero bit apì to aristerìtero byte èna mhdenikì - aută eÐnai mia dekadikă timă apì 0 eÿc 127 gia thn prÿth tetrĹda. ’Etsi upĹrqoun to mègisto 128 arijmoÐ 1hc tĹxhc diktÔou diajèsimoi, me kajènan na perièqei pĹnw apì 33,554,430 dunatĹ interface.

’Omwc, ta dÐktua 0.0.0.0 (gnwstì san prokajorismènh diadromă default route) kai 127.0.0.0 (to dÐktuo anĹdrashc - loop back network) èqoun eidikă shmasÐa kai den eÐnai diajèsima gia thn dieujunsiodìthsh diktÔwn. ’Etsi upĹrqoun mìno 126 diajèsimoi arijmoÐ diktÔwn klĹshc A.

3. H anatomÐa twn arijmÿn IP 3

ffl Oi arijmoÐ diktÔwn IP klĹshc B qrhsimopoioÔn ta aristerìtera 16 bit (tic dÔo aristerìterec tetrĹdec) gia na prosdiorÐzoun to dÐktuo, afănontac 16 bit (tic dÔo teleutaÐec tetrĹdec) gia na prosdiorÐzoun host interface. Oi dieujÔnseic klĹshc B pĹnta èqoun ta aristerìtera 2 bit tou aristerìterou byte 1 0. Autì afănei 14 bit upìloipo gia ton kajorismì thc dieÔjunshc tou diktÔou dÐnontac 32767 diajèsima dÐktua klĹshc B. Gi’autì ta dÐktua 2hc tĹxhc èqoun arijmoÔc apì 128 eÿc 191 gia to prÿto mèroc thc tetrĹdac, me kĹje dÐktuo na perièqei mèqri 32,766 pijanĹ interface.

ffl Oi arijmoÐ diktÔwn IP klĹshc C qrhsimopoioÔn ta 24 aristerìtera bit (ta aristerìtera trÐa bytes) gia na prosdiorÐzoun to dÐktuo, afănontac 8 bit (to dexiìtero byte) gia na prosdiorÐzoun host interface. Oi dieujÔnseic klĹshc C pĹnta xekinĹne me ta aristerìtera 3 bit rujmismèna se 1 1 0 h se èna eÔroc apì 192 eÿc 255 gia to aristerìtero mèloc thc tetrĹdac. UpĹrqoun epomènwc 4,194,303 diajèsimoi arijmoÐ diktÔwn IP klĹshc C, ìpou to kajèna perièqei 254 interface. (Ta dÐktua klĹshc C pou èqoun to prÿto byte megalÔtero apì 223 eÐnai desmeumèna kai mh diajèsimo gia qrăsh).

AnakefalaÐwsh:

\textgreek{T’axh} \textgreek{dikt’uou} \textgreek{Qr’hsimo} \textgreek{e’uroc} \textgreek{tim’wn} \textgreek{tou} 1\textgreek{ou} byte (\textgreek{dekadik’o})
        A (1\textgreek{h}) 1 \textgreek{’ewc} 126
        B (2\textgreek{h}) 128 \textgreek{’ewc} 191
        C (3\textgreek{h}) 192 \textgreek{’ewc} 254

UpĹrqoun epÐshc eidikèc dieujÔnseic pou eÐnai desmeumènec gia ’mh sundedemèna’ dÐktua - autĹ eÐnai dÐktua pou qrhsimopoioÔn IP allĹ den eÐnai sundedemèna sto Internet, oi dieujÔnseic autèc eÐnai:

ffl ’Ena dÐktuo klĹshc A

10.0.0.0

ffl 16 dÐktua klĹshc B

172.16.0.0 - 172.31.0.0

ffl 256 dÐktua klĹshc C

192.168.0.0 - 192.168.255.0

Ja parathrăsete ìti to keÐmeno autì qrhsimopoieÐ autèc tic allhlouqÐec dieujÔnsewn gia na apofeuqjeÐ to mpèrdema me ’pragmatikĹ’ dÐktua kai host.

3.4 Oi arijmoÐ diktÔwn, dieujÔnseic interface, dieujÔnseic anakoÐnwshc

(broadcast addresses)

Oi arijmoÐ IP mporeÐ na èqoun treic pijanèc shmasÐec:

ffl H dieÔjunsh enìc diktÔou IP (mia omĹda apì suskeuèc IP pou èqoun koină prìsbash se èna mèso metĹdoshc - ìpwc an p.q. brÐskontai ìlec sto Ðdio tmăma enìc diktÔou Ethernet). ’Enac arijmìc diktÔou pĹnta ja èqei ta interface (host) bit tou qÿrou thc dieÔjunshc 0 (ektìc kai an to dÐktuo èqei upodÐktua - ìpwc ja doÔme);

ffl h dieÔjunsh koinăc ekpompăc/anakoÐnwshc (broadcast) enìc diktÔou IP (h dieÔjunsh pou qrhsimopoieÐtai gia na ’milĹme’, tautìqrona, se ìlec tic suskeuèc se èna dÐktuo IP). Oi dieujÔnseic anakoÐnwshc gia èna dÐktuo pĹnta èqoun ta interface (host) bit tou qÿrou dieÔjunshc 1 (ektìc kai an to dÐktuo èqei upodÐktuo - pĹli, ìpwc ja doÔme).

3. H anatomÐa twn arijmÿn IP 4

ffl h dieÔjunsh enìc interface (ìpwc mia kĹrta Ethernet ă èna PPP interface se èna host, dromologhtă, diakomistă ektupÿsewn klp.). Autèc oi dieujÔnseic mporeÐ na èqoun opoiadăpote timă sta host bit ektìc ìla mhdenikĹ ă ìla 1 - giatÐ me ta host bit ìla mhdenikĹ, h dieÔjunsh eÐnai mia dieÔjunsh diktÔou kai me ta host bit ìla 1 h dieÔjunsh eÐnai h dieÔjunsh ekpompăc/anakoÐnwshc.

Gia anakefalaÐwsh kai gia na xekajarÐsoume ta prĹgmata

\textgreek{Gia} \textgreek{’ena} \textgreek{d’iktuo} \textgreek{kl’ashc} \textgreek{A} ...
(\textgreek{’ena} byte \textgreek{tou} \textgreek{q’wrou} \textgreek{die’ujunshc} \textgreek{tou} \textgreek{dikt’uou} \textgreek{akoloujo’umeno} \textgreek{ap’o} \textgreek{tr’ia}
byte \textgreek{tou} \textgreek{q’wrou} \textgreek{die’ujunshc} \textgreek{tou} host)

        10.0.0.0 \textgreek{e’inai} \textgreek{’enac} \textgreek{arijm’oc}, \textgreek{dikt’uou} \textgreek{kl’ashc} \textgreek{A} \textgreek{giat’i} \textgreek{’ola} \textgreek{ta} host
                bit \textgreek{tou} \textgreek{q’wrou} \textgreek{die’ujunshc}, \textgreek{e’inai} 0
        10.0.1.0 \textgreek{e’inai} \textgreek{h} \textgreek{die’ujunsh} \textgreek{en’oc} host \textgreek{se} \textgreek{aut’o} \textgreek{to} \textgreek{d’iktuo}
        10.255.255.255.255 \textgreek{e’inai} \textgreek{h} \textgreek{die’ujunsh} \textgreek{anako’inwshc}/\textgreek{ekpomp’hc} (broadcast) \textgreek{auto’u} \textgreek{tou} \textgreek{dikt’uou}
                \textgreek{giat’i} \textgreek{’ola} \textgreek{ta} host bit \textgreek{tou} \textgreek{q’wrou} \textgreek{die’ujunshc} \textgreek{e’inai} 1

\textgreek{Gia} \textgreek{’ena} \textgreek{d’iktuo} \textgreek{kl’ashc} \textgreek{B} ...
(\textgreek{d’uo} byte \textgreek{tou} \textgreek{q’wrou} \textgreek{die’ujunshc} \textgreek{dikt’uou} \textgreek{akoloujo’umena} \textgreek{ap’o} \textgreek{d’uo} byte \textgreek{tou}
\textgreek{q’wrou} \textgreek{die’ujunshc} \textgreek{tou} host)

        172.17.0.0 \textgreek{e’inai} \textgreek{’enac} \textgreek{arijm’oc} \textgreek{dikt’uou} \textgreek{kl’ashc} \textgreek{B}
        172.17.0.1 \textgreek{e’inai} \textgreek{h} \textgreek{die’ujunsh} \textgreek{en’oc} host \textgreek{se} \textgreek{aut’o} \textgreek{to} \textgreek{d’iktuo}
        172.17.255.255 \textgreek{e’inai} \textgreek{h} \textgreek{die’ujunsh} \textgreek{anako’inwshc}/\textgreek{ekpomp’hc} \textgreek{auto’u} \textgreek{tou} \textgreek{dikt’uou}

\textgreek{Gia} \textgreek{’ena} \textgreek{d’iktuo} \textgreek{kl’ashc} C...
(\textgreek{tr’ia} byte \textgreek{tou} \textgreek{q’wrou} \textgreek{die’ujunshc} \textgreek{dikt’uou} \textgreek{akoloujo’umena} \textgreek{ap’o} \textgreek{’ena} byte \textgreek{tou}
\textgreek{q’wrou} \textgreek{die’ujunshc} \textgreek{tou} host)

        192.168.3.0 \textgreek{e’inai} \textgreek{’enac} \textgreek{arijm’oc} \textgreek{dikt’uou} \textgreek{kl’ashc} C
        192.168.3.42 \textgreek{e’inai} \textgreek{h} \textgreek{die’ujunsh} \textgreek{en’oc} host \textgreek{se} \textgreek{aut’o} \textgreek{to} \textgreek{d’iktuo}
        192.168.3.255 \textgreek{e’inai} \textgreek{h} \textgreek{die’ujunsh} \textgreek{ekpomp’hc}/\textgreek{anako’inwshc} \textgreek{auto’u} \textgreek{tou} \textgreek{dikt’uou}

sqedìn ìloi oi arijmoÐ diktÔou IP pou paramènoun diajèsimoi gia dèsmeush proc to parìn eÐnai dieujÔnseic klĹshc C.

3.5 H mĹska diktÔou (network mask)

H mĹska diktÔou lègetai swstìtera mĹska upodiktÔou (subnetwork mask). ’Omwc, genikĹ anaferìmaste se aută wc h mĹska diktÔou.

H mĹska diktÔou kai oi epiptÿseic thc sth metĹfrash twn dieujÔnsewn IP, topikĹ, se èna kommĹti diktÔou IP, pou kurÐwc mac aforĹ edÿ, kajÿc autì kajorÐzei poiĹ (an upĹrqei kĹpoia) upo-diktÔwsh lambĹnei qÿra. H klassikă mĹska (upo-) diktÔou eÐnai ìla ta bit tou diktÔou miac dieÔjunshc ’1’ kai ìla ta host bit ’0’. Autì shmaÐnei ìti oi klassikèc mĹskec diktÔou gia tic treic klĹseic diktÔwn eÐnai:

ffl MĹska klĹshc diktÔou A: 255.0.0.0

ffl MĹska klĹshc diktÔou B: 255.255.0.0

ffl MĹska klĹshc diktÔou C: 255.255.255.0

UpĹrqoun dÔo shmantikĹ prĹgmata pou prèpei na jumĹtai kaneÐc gia thn mĹska diktÔou:

4. Ti eÐnai ta upodÐktua; 5

ffl H mĹska diktÔou ephreĹzei mìno thn topikă metĹfrash topikÿn arijmÿn IP (ìpou topikì shmaÐnei, se autì to sugkekrimèno kommĹti tou diktÔou);

ffl H mĹska diktÔou den eÐnai arijmìc IP - qrhsimopoieÐte gia na tropopoieÐ ton trìpo topikăc metĹfrashc twn arijmÿn IP.

4 Ti eÐnai ta upodÐktua;

’Ena upodÐktuo eÐnai ènac trìpoc na pĹroume mia dieÔjunsh diktÔou IP kai topikĹ na th spĹsoume ètsi ÿste aută h aplă dieÔjunsh IP diktÔou na mporeÐ sthn pragmatikìthta na qrhsimopoihjeÐ se diĹfora diasundedemèna topikĹ dÐktua. JumhjeÐte, ènac aplìc arijmìc IP mporeÐ na qrhsimopoihjeÐ mìno se èna aplì dÐktuo.

To shmantikì edÿ eÐnai to topikĹ: ìson aforĹ ton kìsmo èxw apì tic mhqanèc kai ta fusikĹ dÐktua pou kalÔptontai apì to upo-diktuwmèno dÐktuo IP, tÐpota den èqei allĹxei - paramènei akìma èna aplì dÐktuo IP. Autì eÐnai shmantikì - h upo-diktÔwsh eÐnai mia topikă rÔjmish kai eÐnai aìrath ston upìloipo kìsmo.

5 GiatÐ upodÐktuo;

Oi aitÐec pÐsw apì thn upo-diktÔwsh qronologoÔntai pÐsw stic prÿtec prodiagrafèc tou IP - ìpou mìno ligostĹ site ètreqan se arijmoÔc diktÔou klĹshc A, ta opoÐa epitrèpoun ekatommÔria sundedemènouc host.

ProkaleÐtai profanÿc megĹlo kukloforiakì kai diaqeiristikì prìblhma, an ìloi oi IP computer se èna megĹlo site prèpei na eÐnai sundedemènoi sto Ðdio dÐktuo: prospajÿntac na elègxoume èna tètoio terĹstio ktănoc ja ătan efiĹlthc kai to dÐktuo (sqedìn sÐgoura) ja swriasteÐ kĹtw apì to fortÐo thc Ðdiac tou thc kÐnhshc (koresmìc diktÔou).

Kai ètsi mpaÐnoume sthn upì-diktÔwsh: h dieÔjunsh tou diktÔou IP klĹshc A, mporeÐ na katatmhjeÐ, ÿste na epitrèyei ton diamoirasmì thc se merikĹ (an ìqi pollĹ) xeqwristĹ dÐktua. H diaqeÐrish kĹje tètoiou xeqwristoÔ diktÔou mporeÐ epÐshc na metabibasteÐ.

Autì epitrèpei th dhmiourgÐa mikrÿn, diaqeirÐsimwn diktÔwn - polÔ pijanìn qrhsimopoiÿntac diaforetikèc teqnologÐec diktÔwshc. JumhjeÐte, de mporeÐte na anamÐxete Ethernet, Token Ring, FDDI, ATM klp. sto Ðdio fusikì dÐktuo - mporoÔn parìl’ autĹ na diasundejoÔn!

’Alloi lìgoi upodiktÔwshc eÐnai:-

ffl H fusikă katanomă tou site eÐnai dunatìn na dhmiourgeÐ periorismoÔc (măkoc kalwdÐwn) sqetikoÔc me to pÿc h fusikă upodomă mporeÐ na sundejeÐ, apaitÿntac pollaplĹ dÐktua. H upo -diktÔwsh epitrèpei thn ulopoÐhsh tou parapĹnw, se èna peribĹllon IP, qrhsimopoiÿntac èna mìno arijmì diktÔou IP.

OusiastikĹ to parapĹnw gÐnetai polÔ suqnĹ apì touc ISPs, pou epijumoÔn na dÐnoun stouc, mìnima sundedemènouc pelĹtec touc me topikĹ dÐktua, statikoÔc arijmoÔc IP.

ffl O fìrtoc tou diktÔou eÐnai arketĹ uyhlìc, ÿste na prokaleÐ shmantikèc epibradÔnseic. Me to na qwrÐzoume to dÐktuo, qrhsimopoiÿntac upodÐktua, h kÐnhsh pou eÐnai topikă se kĹpoio diktuakì tmăma, kratiètai topikă - meiÿnontac thn sunolikă kÐnhsh kai epitaqÔnontac thn sundesimìthta me to dÐktuo qwrÐc thn apaÐthsh perissìterou pragmatikoÔ diktuakoÔ bandwidth (qwrhtikìthta)

ffl Oi prodiagrafèc asfĹleiac mporeÐ epÐshc na upagoreÔoun pwc diaforetikèc klĹseic qrhstÿn de moirĹzontai to Ðdio dÐktuo - kajÿc h kÐnhsh se èna dÐktuo mporeÐ pĹnta na upoklapeÐ apì ènan ”sqetikì” qrăsth. H upo-diktÔwsh parèqei èna trìpo na kratăsoume to Tmăma Proÿjhshc apì to na

6. Pwc na upodiktuÿsete ènan arijmì diktÔou IP 6

parakoloujeÐ/upoklèptei thn diktuakă kÐnhsh tou Tmămatoc ’Ereunac kai AnĹptuxhc (R & D) (ă touc foithtèc apì to na upoklèptoun to dÐktuo tou Tmămatoc DiaqeÐrishc)!

ffl ’Uparxh exoplismoÔ pou qrhsimopoieÐ asÔmbatec diktuakèc teqnologÐec, kai h anĹgkh na tic diasundèsete kai autèc (ìpwc anafèrjhke kai parapĹnw).

6 Pwc na upodiktuÿsete ènan arijmì diktÔou IP

AfoÔ apofasÐsate pwc qreiĹzetai na upodiktuÿsete ton arijmì tou diktÔou IP sac, pwc ja proqwrăsete; Ta parakĹtw eÐnai mia sÔnayh twn bhmĹtwn, ta opoÐa kai ja exhghjoÔn argìtera me leptomèreia:-

ffl KĹnte thn fusikă sÔndesh (kalwdÐwsh diktÔou kai diktuakèc diasundèseic - ìpwc dromologhtèc.

ffl ApofasÐste pìso megĹlo/mikrì qreiĹzetai na eÐnai kĹje upodÐktuo, me bĹsh ton arijmì twn suskeuÿn pou ja eÐnai sundedemènec se autì - p.q. pìsoi qrhsimopoioÔmenoi arijmoÐ IP apaitoÔntai gia kĹje epimèrouc tmăma tou diktÔou.

ffl UpologÐste thn katĹllhlh mĹska diktÔou kai dieÔjunsh diktÔou.

ffl Dÿste se kĹje interface kĹje diktÔou thn dikiĹ tou dieÔjunsh IP kai thn katĹllhlh mĹska diktÔou.

ffl RujmÐste tic dromologăseic (routes) stouc dromologhtèc kai tic katĹllhlec pÔlec (gateways), tic dromologăseic kai tic prokajorismènec dromologăseic stic diktuakèc suskeuèc.

ffl Elègxte to sÔsthma, lÔste ta problămata kai metĹ qalarÿste!

Gia touc skopoÔc autoÔ tou paradeÐgmatoc, ja upojèsoume pwc upo-diktuÿnoume èna mìno arijmì diktÔou klĹshc C: 192.168.1.0

Autìc arkeÐ gia to polÔ 254 sundedemèna interface (host), sun ton upoqrewtikì arijmì diktÔou (192.168.1.0) kai thn dieÔjunsh ekpompăc (broadcast address) (192.168.1.255).

6.1 KĹnte thn fusikă sÔndesh

Ja qreiasteÐ na egkatastăsete thn katĹllhlh upodomă kalwdÐwshc gia ìlec tic suskeuèc pou epijumeÐte na diasundèsete, ÿste na antapokrÐnontai sthn fusikă sac orgĹnwsh.

Ja qreiasteÐte epÐshc èna mhqanismì gia na diasundèete metaxÔ touc ta diĹfora tmămata (dromologhtèc, metatropeÐc mèswn (media converters) klp.).

EÐnai profanÿc adÔnath mia leptomerăc suzăthsh autÿn twn pragmĹtwn edÿ. Se perÐptwsh pou qreiasteÐte boăjeia upĹrqoun gÔrw sÔmbouloi sqediasmoÔ/egkatĹstashc diktÔwn pou parèqoun tètoiou tÔpou uphresÐec. DwreĹn sumboulèc eÐnai diajèsimec epÐshc se èna plăjoc Usenet news groups (ìpwc to comp.os.linux.networking).

6.2 Mègejoc upodiktÔwn

UpĹrqei èna pazĹri metaxÔ tou arijmoÔ twn upodiktÔwn pou dhmiourgeÐte kai twn ’qaramismènwn’ arijmÿn IP. To kĹje dÐktuo IP èqei duo dieujÔnseic pou eÐnai Ĺqrhstec gia dieujÔnseic interface (host)- ton Ðdio ton arijmì tou diktÔou IP kai thn dieÔjunsh ekpompăc/anakoÐnwshc. ’Otan upodiktuÿnete, kĹje upodÐktuo apaiteÐ apì mìno tou, monadikì arijmì diktÔou IP kai dieÔjunsh anakoinÿsewn - kai ja prèpei na eÐnai ègkurec dieujÔnseic apì thn gkĹma twn dieujÔnsewn pou parèqetai apì to dÐktuo IP pou upodiktuÿnete.

6. Pwc na upodiktuÿsete ènan arijmì diktÔou IP 7

’Etsi, upodiktuÿnontac, èna dÐktuo IP se dÔo xeqwristĹ upodÐktua, dhmiourgoÔntai dÔo dieujÔnseic diktÔwn kai dÔo dieujÔnseic ekpompÿn- auxĹnontac tic ’mh qrhsimopoioÔmenec’ dieujÔnseic interface (host); dhmiourgÿntac 4 upodÐktua dhmiourgeÐ oktÿ Ĺqrhstec dieujÔnseic gia interface (host) k.o.k. Sthn ousÐa, to mikrìtero qrăsimo upodÐktuo apoteleÐtai apì 4 arijmoÔc IP:

ffl Duo qrăsimouc arijmoÔc IP gia interface - ènac gia to interface tou dromologhtă autoÔ tou diktÔou kai èna gia ton monadikì host sto dÐktuo autì.

ffl ’Enac arijmìc diktÔou.

ffl Mia dieÔjunsh ekpompăc/anakoÐnwshc.

To giatÐ kĹpoioc bèbaia ja ăjele na dhmiourgăsei èna tìso mikrì dÐktuo eÐnai mia Ĺllh erÿthsh! Me mìno èna host sto dÐktuo, kĹje diktuakă epikoinwnÐa ja gÐnetai proc Ĺlla dÐktua kai mìno. Parìla autĹ, to parĹdeigma exuphreteÐ sto na epideÐxei ton nìmo pou isqÔei sthn upo-diktÔwsh.

OusiastikĹ, mporeÐte na diairèsete ton arijmì diktÔou IP sac, to polÔ se 2^n (ìpou n eÐnai èna ligìtero apì ton arijmì twn bit ston arijmì diktÔou IP sac) Ðdiou megèjouc upodÐktua.

Kai ètsi, ac eÐsaste realistèc katĹ to sqediasmì tou diktÔou sac - jèlete ton elĹqisto arijmì xeqwristÿn topikÿn diktÔwn pou antapokrÐnetai stouc ulikoÔc periorismoÔc kai stouc periorismoÔc diaqeÐrishc, exoplismoÔ kai asfĹleiac pou èqete!

6.3 UpologÐzontac thn mĹska upodiktÔou kai touc arijmoÔc diktÔwn

H mĹska diktÔou eÐnai aută pou kĹnei ìla ta topikĹ magikĹ thc diaÐreshc enìc diktÔou IP se upodÐktua. H mĹska diktÔou gia èna mh-upodiairemèno arijmì diktÔou IP eÐnai aplĹ mia diaqwrizìmenh me teleÐec tetrĹda arijmÿn pou èqei ìla ta ’bit diktÔou’ tou arijmoÔ diktÔou wc ’1’ kai ìla ta host bit wc ’0’. ’Etsi, gia tic treic klĹseic twn diktÔwn IP, oi klassikèc mĹskec diktÔou eÐnai:

ffl KlĹsh A (8 bit diktÔou): 255.0.0.0

ffl KlĹsh B (16 bit diktÔou): 255.255.0.0

ffl KlĹsh C (24 bit diktÔou): 255.255.255.0

O trìpoc me ton opoÐo h upì-diktÔwsh dra, eÐnai na daneÐzetai èna ă perissìtera apì ta diajèsima bit kai metĹ na kĹnei ta interface topikĹ na metafrĹzoun ta daneikĹ bit wc mèroc twn network bit. ’Etsi, gia na diairèsoume ènan arijmì diktÔou se dÔo upodÐktua, ja daneizìmastan èna host bit jètontac to katĹllhlo bit sthn mĹska diktÔou tou prÿtou (kanonikoÔ) host bit se ’1’. Gia mia dieÔjunsh klĹshc C, autì ja katèlhge se mia mĹska diktÔou san thn 11111111.11111111.11111111.10000000 ă 255.255.255.128 Gia ton arijmì diktÔou mac thc klĹshc C 192.168.1.0, autèc eÐnai merikèc apì tic epilogèc upo-diktÔwshc pou èqete:-

No of No of
subnets Hosts/net netmask
2 126 255.255.255.128 (11111111.11111111.11111111.10000000)
4 62 255.255.255.192 (11111111.11111111.11111111.11000000)
8 30 255.255.255.224 (11111111.11111111.11111111.11100000)

7. Dromolìghsh 8

16 14 255.255.255.240 (11111111.11111111.11111111.11110000)
32 6 255.255.255.248 (11111111.11111111.11111111.11111000)
64 2 255.255.255.252 (11111111.11111111.11111111.11111100)

OusiastikĹ, den upĹrqei apolÔtwc kanènac lìgoc gia na akoloujeÐste ton parapĹnw trìpo upodiktÔwshc, katĹ ton opoÐo ta bit thc mĹskac diktÔou prostÐjentai apì to pio shmantikì bit tou host proc to pio asămanto. Parìla autĹ, an den to kĹnete kat’autìn ton trìpo, oi arijmoÐ IP pou ja prokÔyoun ja eÐnai se mia POLU perÐergh akoloujÐa! Autì kĹnei polÔ dÔskolo gia emĹc touc anjrÿpouc, to na apofasÐsoume se poio upodÐktuo anăkei kĹje arijmìc IP, kajÿc den eÐmaste polÔ kaloÐ sto na skeftìmaste sto duadikì sÔsthma (oi upologistèc apì thn Ĺllh eÐnai kai ja qrhsimopoiăsoun opoiodăpote sqăma touc peÐte, me thn Ðdia pĹnta eukolÐa).

AfoÔ apofasÐsete gia thn katĹllhlh mĹska diktÔou, qreiĹzetai na katalĹbete poiec eÐnai oi diĹforec dieujÔnseic DiktÔou kai ekpompăc/anakoÐnwshc - kai thn klÐmaka twn arijmÿn IP gia kĹje èna apì autĹ ta dÐktua. PĹli, jewroÔme mìno ènan arijmì diktÔou IP klĹshc C kai apeikonÐzontac mìno to teleutaÐo mèroc (tou host) èqoume:

Netmask Subnets Network B’cast MinIP MaxIP Hosts Total Hosts
--------------------------------------------------------------------------
    128 2 0 127 1 126 126
                         128 255 129 254 126 252

    192 4 0 63 1 62 62
                          64 127 65 126 62
                         128 191 129 190 62
                         192 255 193 254 62 248

    224 8 0 31 1 30 30
                          32 63 33 62 30
                          64 95 65 94 30
                          96 127 97 126 30
                         128 159 129 158 30
                         160 191 161 190 30
                         192 223 193 222 30
                         224 255 225 254 30 240

’Opwc mporeÐ na idwjeÐ, upĹrqei mia polÔ kalĹ kajorismènh akoloujÐa se autoÔc touc arijmoÔc, h opoÐa touc kĹnei ton èlegqì touc sqetikĹ aplì. H ’arnhtikă pleurĹ’ thc upo-diktÔwshc eÐnai epÐshc emfanăc, ìson aforĹ thn meÐwsh tou olikoÔ arijmoÔ twn diajèsimwn host dieujÔnsewn, ìso to plăjoc twn upodiktÔwn auxĹnei.

Me autăn thn plhrofìrhsh, eÐsaste plèon se jèsh na anajèsete arijmoÔc IP se host kai dÐktua kajÿc kai mĹskec diktÔou.

7 Dromolìghsh

An qrhsimopoieÐte èna H/U Linux me dÔo kĹrtec diktÔou gia na dromologeÐte metaxÔ dÔo (ă perissìterwn)upodiktÔwn, qreiĹzetai na èqete energopoiăsei thn Proÿjhsh IP (IP Forwarding) ston purăna sac. KĹnte èna

cat /proc/ksyms | grep ip_forward

7. Dromolìghsh 9

Ja prèpei na sac epistrèyei kĹti san...

00141364 ip_forward_Rf71ac834

An ìqi, tìte den èqete energopoiăsei thn Proÿjhsh IP (IP-Forwarding) ston purăna sac kai qreiĹzetai na epanametaglwtÐssete kai na egkatastăsete ènan nèo.

Gia qĹrh tou paradeÐgmatoc, ac upojèsoume pwc èqete apofasÐsei na upodiktuÿsete ton C klĹshc arijmì diktÔou sac 192.168.1.0 se 4 upodÐktua (to kajèna apì 62 qrhsimopoiăsimouc interface/host arijmoÔc IP). Parìla autĹ, dÔo apì autĹ ta dÐktua sunduĹzontai se èna megalÔtero eniaÐa dÐktuo, dÐnontac trÐa fusikĹ dÐktua.

autĹ eÐnai :-

Network Broadcast Netmask Hosts
192.168.1.0 192.168.1.63 255.255.255.192 62
192.168.1.64 192.168.1.127 255.255.255.192 62
182.168.1.128 192.168.1.255 255.255.255.126 124 (\textgreek{dec} \textgreek{shme’iwsh})

ShmeÐwsh: o lìgoc pou to teleutaÐo dÐktuo èqei mìno 124 qrhsimopoiăsimec dieujÔnseic diktÔou (ìqi 126 ìpwc ja perimèname apì th mĹska diktÔou) eÐnai giatÐ sthn pragmatikìthta eÐnai èna ’uper-dÐktuo’ dÔo upodiktÔwn. Oi Host sta Ĺlla dÔo dÐktua ja metafrĹzoun to 192.168.1.192 san th diktuakă dieÔjunsh tou ’mh-uparktoÔ’ upodiktÔou. Parìmoia, ja metafrĹzoun to 192.168.1.191 san th dieÔjunsh ekpompăc/anakoÐnwshc tou ’mhuparktoÔ’ upodiktÔou.

’Etsi, an qrhsimopoieÐte to 192.168.1.191 ă to 192 san host dieujÔnseic tou trÐtou diktÔou, tìte oi mhqanèc twn dÔo mikrìterwn upodiktÔwn den ja eÐnai ikanèc na epikoinwnoÔn mazÐ touc.

Autì katadeiknÔei èna shmantikì jèma me ta upodÐktua - oi qrhsimopoiăsimec dieujÔnseic kajorÐzontai apì to MIKROTERO upodÐktuo ston qÿro dieujÔnsewn sac.

7.1 Oi pÐnakec dromologăsewn (routing tables)

Ac upojèsoume ìti ènac upologistăc pou trèqei Linux dra san router gia autì to dÐktuo. Ja èqei trÐa interface diktÔou sta topikĹ LANs kai pijanìn èna tètarto interface sto Internet (pou ja apoteleÐ kai thn prokajorismènh tou dromolìghsh).

Ac upojèsoume ìti to Linux qrhsimopoieÐ thn qamhlìterh diajèsimh dieÔjunsh IP se kĹje upodÐktuo sto antÐstoiqo interface gia to dÐktuo autì. Ja rÔjmize ta diktuakĹ tou interface wc:

Interface IP Address Netmask
eth0 192.168.1.1 255.255.255.192
eth1 192.168.1.65 255.255.255.192
eth2 192.168.1.129 255.255.255.128

H dromolìghsh pou ja egkajÐdrue ja ătan:

Destination Gateway Genmask Interface
192.168.1.0 0.0.0.0 255.255.255.192 eth0
192.168.1.64 0.0.0.0 255.255.255.192 eth1
192.168.1.128 0.0.0.0 255.255.255.128 eth2

7. Dromolìghsh 10

Se kaj’èna apì ta upodÐktua, oi host ja rujmÐzontan me to proswpikì touc arijmì IP kai mĹska diktÔou (katĹllhlh gia to sugkekrimèno dÐktuo). KĹje host ja dălwne to Linux PC wc th dikiĹ tou pÔlh/dromologhtă (gateway/router), jètontac thn dieÔjunsh IP tou interface tou Linux gi’autì to sugkekrimèno dÐktuo.

Gia sqìlia, parathrăseic, diorjÿseic, enhmerÿseic perÐ thc Ellhnikăc metĹfrashc autoÔ tou HOWTO, steÐlte email sthn BoÔla SanidĹ : voulariba@hellug.gr ă ston EuripÐdh Papakÿsta : evris@hellug.gr kai enallaktikĹ : ep@rocketmail.com

Robert Hart MelboÔrnh, AustralÐa MĹrtioc 1997.