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*RMO"?@AK#=*N9YFrK~7"\^Nr@RKVQ9kbNH7^

9#
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&8

J<NQlO"Fq"k$O=N>Nq9K*1k IBM RN&8G9#

Advanced Peer-to-Peer Networking IBM PS/2
AIX Micro Channel RS/6000
AIXwindows NetView System/370
APPN AS/400 Nways
VTAM BookManager

UNIX O X/Open Company Limited,i$;s97F$kFqJiSK>NqK*1

kP?&8G9#

Microsoft"Windows"Windows NT"*hS WindowsNm4O"Microsoft Corporation

N&8^?OP?&8G9#

=N>NR>"=J>"*hS5<S9>O">RN&8^?O5<S9&^</

G9#

© Copyright IBM Corp. 1994, 1998 xix



xx AIS V3.2 !=NHQ



^(,-

\qKO"k<?<&f<6<&$s?<U'<9rHQ7F IBM 2212 K3~5l

?U#<Ac<r=.*hS`n9kNK,WJps,-\5lF$^9#\qG

b@7F$kU#<Ac<,"INIBM 2212 Gb5]<H5lko1GO"j^;

s#uVCjNU#<Ac<NlgO"J<NDjG=N3Hr(7F$^9#

v :v9kO^?OaNfNm-

v V^(,-WNfN"5]<H9kU#<Ac<*hSuVrj9H7F$ka

\qO IBM 2212r5]<H7"3lr “k<?<” ^?O “uV” HFsG$^9#

\qNcO IBM 2212 N=.r=7F$^9,"B]NPOO\qNbNHO[Jk

lg,"j^9#33K(5lF$kcO"f<6<,uVr=.9k]K=(5

lkbFN,$Ii$sH7FHQ7F/@5$#

\qNP]IT

\qO"3sTe<?<&MCHo</N3~H?Qr4v9k}9rP]K7F

$^9#3sTe<?<&MCHo<-s0NO<I&'"*hS=UH&'"N

HQP3O"WmH3k&=UH&'"rHQ9keGr)A^9,"Wm0i_

s0NP3O,W"j^;s#

ICpsN~j: qA,u~5l?eKQ9,Tolklgb"j^9#ICpsr
4xQ$?@1klg"^?OqANu~eKQ9,,WKJC?lgO"=.W

m0i`&G#91CHNG#91CH 1 NU!$k (README H$&>0NU!

$k) KQ9bFr}aF"j^9#3NU!$kO"ASCII F-9H&(G#?<

rHQ7F4w/@5$#

=UH&'"KD$F

IBM "/;9&$sF0l<?<&5<S9O"IBM 2212 (i$;s9&Wm0i`

Vf 5639-F73)r5]<H9k=UH&'"G9#3N=UH&'"KO"J<Ks

2k=.WG,^^lF$^9#

v p\3<I (!NbN+i=.5l^9)

– uVKP7FVjC8s0"G<?&js/&9$CA"*hS SNMP(<8

'sHN!=rs!9k3<I

– uVK3~5lF$k"/;9&$sF0l<?<&5<S9p\3<IN=

."Fk"*hSHQrD=K9kk<?<&f<6<&$s?<U'<9#

k<?<&f<6<&$s?<U'<9O"5<S9&]<HK\35lk

ASCII <v^?O(_el<?<rp7Fm<+kG"/;99k3Hb"Telnet

;C7gs^?ObG`\3uVrp7Fjb<H+i"/;99k3HbG

-^9#

p\3<IO)lG 2212K3~Q_G9#

v IBM "/;9&$sF0l<?<&5<S9Q=.Wm0i` (\qGO"=.W

m0i`HFsG$^9)#3lO"H)?o</9F<7gs+iuVr=.9

© Copyright IBM Corp. 1994, 1998 xxi
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k3HrD=K9k"0iU#+k&f<6<&$s?<U'<9G9#=.W

m0i`KO(i<!:*hS*si$s&XkWps,^^l^9#

=.Wm0i`O")lGv0Km<I5lF$^;s#=UH&'"umNl

DH7F"uVHOLKPY5l^9#

IBM "/;9&$sF0l<?<&5<S9Q=.Wm0i`O"IBM MCHo

<-s0&F/K+k&5]<HN[<`&Z<8+ib~jG-^9#5<P

<&"Il9*hSG#l/Hj<KD$FO"^kAWmH3k/"/;9&5

<S9=J =.Wm0i` HQTNjz-" GC88-6657r2H7F/@5$#

\qK*1k=-!

\qGO"3^sI=8HWm0i`N~zr(9?aK"J<N=-!rHQ7

^9#

1. 3^sINJ,AO"J<Nh&K<~rz$F=(7F$^9#

reload

3NcGO"3^sI4N (reload)r~O7Fb"=NJ,A (rel) r~O7Fb

=$^;s#

2. -<o<IN*r`\OggLGO_"or (̂ ?O) H$&lGhZCF$^9#

?H(P"!Nh&K~O7^9#

command [keyword1 or keyword2]

Qia<?<NMH7F"-<o<IN 1 Dr*r7F/@5$#

3. *W7gsNeK3/ 3 DNTj*IO"*W7gsNeKf<6<,ICG<

? (?H(P"Qt) r~O9k3HrU#7^9#?H(P"!Nh&K~O7

^9#

time host ...

3NcGO"3^sINb@H7F"Tj*INLVK[9HN IP "Il9r~

O7^9#

4. 3^sIN~zH7F=(5lkpsNfG"*W7gsNGU)kHMO=N

*W7gsN>eK"kggLK~lF(7^9#?H(P"!Nh&K~O7

^9#

Media (UTP/STP) [UTP]

3NcGO"STPrXj7J$Bj"^NOGU)kHN UTP K_j5l^9#

5. -<\<IN-<NH_go;O"J<Nh&K=(7^9#

v Ctrl-P

v Ctrl -

-<NH_go; Ctrl - O"Ctrl -<HO$Usr1~K!9,W,"k3Hr

(7F$^9#"ku7GO"3N-<NH_go;O"3^sITWmsWH

rQ97^9#

6. -<\<IN-<N>0O"!Nh&K=(7^9#c: Enter

7. Qt (9JoA"f<6<,jA9kG<?r=9NKHQ5lk>0) O"$?

jC/NG=(7^9#?H(P"!Nh&K~O7^9#

xxii AIS V3.2 !=NHQ
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File Name: filename.ext

i$Vij<N5b

J<Nj9HO"IBM 2212 i$Vij<NqArnHLKBYF$^9#

psN97*hS{5: qA,u~5l?eKH_~^l?;QQ9"b@"*hS
$5NG7Npsr~j9kKO"!N"Il9G"IBM 2212 N[<`&Z<8r

2H7F/@5$#

http://www.networking.ibm.com/2212/2212prod.html

Wh

GA88-6571
IBM 2212~gHWhNjz-

3NqAO IBM 2212 HloKPY5l^9#3~N`wNE}Hi|=.

N}!KD$Fb@7F$^9#

3~

GA88-6572
IBM 2212"/;9&f<F#jF#< 3~*hSi|=.Njz-

3N.}RO IBM 2212 HloKPY5l^9# IBM 2212 N3~}!H=

N3~N!:}!KD$Fb@7F$^9#

GX27-4048
2212 Hardware Configuration Quick Reference

3N2H+<IO"IBM 2212 ,57$uVK"k+I&+r4YkNKHQ

9kO<I&'"=.psr-~7"]I7F*/?aKHQ7^9#

GG*hS]i

GY27-0362
IBM 2212 Access Utility Service and Maintenance Manual

3NqAO IBM 2212 HloKPY5l^9# IBM 2212 KX9kdjrG

G7"$}9k}!r(7F$^9#

?Q*hSMCHo</I}

J<Nj9HO""/;9&$sF0l<?<&5<S9&Wm0i`r5]<H

9kqAr(7F$^9#

SD88-6062
=UH&'"HQTNjz-

3NqAGO"J<KD$Fb@7F$^9#

v "/;9&$sF0l<?<&5<S9 =UH&'"N=."Fk"*h

SHQ#

^(,- xxiii



v "/;9&$sF0l<?<&5<S9 3^sITk<?<&f<6<&

$s?<U'<9rHQ7FN"IBM 2212 H&KPY5lkMCHo<

/&$s?<U'<9*hSjs/&l$d<&WmH3kN=.*hS

Fk#

SD88-6063
AIS !=NHQH=.

SD88-6064
WmH3kN=.HFk rbq h 1 ,

SD88-6065
WmH3kN=.HFk rbq h 2 ,

3liNqAO""/;9&$sF0l<?<&5<S9N3^sITk<

?<&f<6<&$s?<U'<9K"/;97"3lrHQ7F"\=J

K1-5lF$kk<F#s0&WmH3k&=UH&'"rFk*hS=

.9k}!rb@7F$^9#

uV,5]<H9kFWmH3kKX9kpsb^^lF$^9#

SC88-6373
$YsH&m0&79F`&aC;<8Njz-

3NqAKO"P5lkD=-,"k(i<&3<INj9HH(i<Nb

@"*hS(i<r{59k?aNd)hV,-\5lF$^9#

=.

GC88-6657
^kAWmH3k/"/;9&5<S9=J =.Wm0i` HQTNjz-

3NqAO"=.Wm0i`NHQ!KD$Fb@7F$^9#

B4-

SD21-0030
Caution: Safety Information--Read This First

3NqAO IBM 2212 K1-5lF*j"IBM 2212 N3~*hS]inH

K,Q5lkmUHm1KD$FNmUq-,}ailF$^9#

=Jps

URL: http://www.networking.ibm.com/2212/2212prod.html

3N IBM Web Z<8O"o<kI&o$I&&'V (WWW) rL7F=J

psrs!7F$^9#

IBM 2212 =UH&'"&i$Vij<NQ9NWs

IBM 2212 O7=JG9,"&L3<IrHQ7F$^9#J<Nj9HO"P<8

gs 3.2 GTol?&L3<INQ9K,Q5l^9#

v 77$!=

– IP P<8gs 6

- TCP6"UDP6"Telnet"PING-6 *hS traceroute-6"ICMPv6"*hS IPsec

xxiv AIS V3.2 !=NHQ
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- [9H+0=.QNaYG#9+Pj<&WmH3k (NDP)

- E*k<H"RIPng"WmH3kH)^kA-c9Hb)Yb<I (PIM-DM)"

*hS^kA-c9H&j9J<&G#9+Pj< (MLD)

- =.Q_^?O+0N IPv4 MCHo</P3 IPv6 Q1CH&HsMkAw

– j=<9 ReSerVationWmH3k (RSVP)

- IPv4 MCHo</eN"Wj1<7gs,"Q1CHw#K,WJ5<S9

JAr#.9k?aKMCHo</q;r=s9k3H,G-k.fa+K

:`

– 7s&5<P<&5]<H

- MCHo</&9F<7gsNV<H&5<P<H7FN!=rL?7^

9#

- 5]<H5lk5<P<KO"OS/400eN Network Station Manager (NSM)

R2.5 *hS 3.0"JiSK NFS 5<P< (Windows NT"OS/390"AIX"*

hS VM JI) QN NSM R3.0

– BSC$s?<U'<9KP9kP$Jj<1|jl< (BRLY) 5]<H

Q<HJ< 2210^?O 2212k<?<XN IPv4 MCHo</P3N 2 J

G<?1| (BSC) HsMkAwKP9kP$Jj<1|jl< (BRLY) 5

]<H

v H%!=

– p\5<S9

- gLN ELS aC;<8ru."U)<^CH"*hS*Um<I9k?aN

$YsH&m0&79F` (ELS) H%!=

- #tN5L@sW&U!$kN]iKP9k5]<H

- Fm<I*hSj9?<Heb}39k"=.D<k+iN~VXj=.Q

95]<H

- PPP"Ul<`&jl<"*hS V.34 $s?<U'<9KP9kQ1CH&

Hl<9&5]<H

– Ul<`&jl<P3N=<9&k<H&VjC8s0N^kA"/;9&V

jC8&]<HKP9kVjC8s0&5]<H#^kA"/;9&]<H

O"H%FW-rbak?aK"1 DNVjC8&]<HK?tN DLCI ,H

_~^lF$^9#

– DIALs

- Microsoft @$dk"CW&MCHo</&/i$"sHKhCF5]<H5

lk!=KP9k DIALs 5]<H

v 3<kPC/)fWmH3k (CBCP)KP9k5]<H

v Microsoft ]$sH&]$sHEf= (MPPE)*hS Microsoft PPP CHAP

(MS-CHAP) KP9k5]<H

- ShivaQ9o<I'ZWmH3k (SPAP),HQ5lF$klg"@$dk"

CW\3rfG7"F+9k?aNP<Ack&3M/7gs

– IP `\

- IP %hgL/TOS U#k?<H%!=

- ]j7<KpE/k<F#s0

- $s?<U'<94HN IP MTU N=.

Q9NWs
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- IBM 6611 k<?<&MCHo</N\TrFWK9k OSPFH%!=

- FaYN]j7<KP9k BGP-45]<H"*hSQ9*rN?aN0-N

IC

- DVMRPv3 5]<H

- IGMP Wk<Ks0*hS0iUF#s0N5]<H

– 3<i< ID KpE/3<kPC/*hS3<k&VmC/N5]<H

– 2212,=l+NHLNk<?<VK L2TP HsMkrn.9k3H,G-k

L2TP /i$"sH&bGkKP9k L2TP 5]<H3NHsMkO"2212K

~k9YFNHiU#C/KHQ9k3H,G-^9# L2TPMCHo</&5

<P< (LNS) !=b/=5l" L2TP MCHo</&"/;9&3s;sHl

<?< (LAC) K/.G-kh&KJj^7?#

– MCHo</&G#9QCAc<`\

- uVJ7 UDP "Wj1<7gsKP9k5]<H

- MCHo</&Ke<9>wWmH3k (NNTP)"]9H&*U#9&WmH

3k (POP3)"7sWk&a<k>wWmH3k (SMTP)"*hS TelnetQN

7,NWmH3k&"IP$6<

- TN32705<P<N?Ur^k,W,"klg"TN32705<P<N 1 DrM

CHo</&G#9QCAc<!=H18 2212Kk\9k3H,G-^9#

– ACE/5<P<rHQ9k PPP'ZKP9k5]<H

– ;-ejF#<NH%!=

- Gg 2 M9H&lYkN;-ejF#<&"=7(<7gsrn.G-k

IPsecHsMkbHsMk&5]<H

- IPsec ESP NULL"k4j:`&5]<H

- IPsecN GR=TD SCHN_j*hSQ9 MTU NAwKP9k5]<H

- IPsecN0*F=.N~1

– PPPlQs~"ISDN"V.25bis"*hS V.34 \3r+Mk#g^N^kAjs

/ PPP5]<H

– APPNNH%!=

- APPN SDLC 2!^kA]$sH&5]<H

- 9YFNjs/&79F`&?$WKP9k APPNAw0k<W (TG) Vf

N=.

- Talk 5 N APPN Ping (APING)3^sIN5]<H

- 7,NHl<9&*W7gs

– TN3270NH%!=

m: 3liN TN3270 H%!=O V3.2 Ni|jj<9~KO~jG-^;s

,"12/31/98^GKO 2212 Web5<P<eG~jG-kh&KJj^9#

- #tN SNA LU r^HaFXjNW<kK~lk3H,G-k TN3270 LU

W<k&5]<H

- TN3270 IP"Il9N LU >XN^CTs0

- +0jAN>0 LU (SDDLU) *hS0*jAN>0 LU (DDDLU) 5]<H

- #t TCP ]<HN5]<H

– DLSw NH%!=

Q9NWs

xxvi AIS V3.2 !=NHQ

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|



- E# MAC "Il9KP9k5]<H

- jb<H SDLC uVKhCF\35lk^G SDLC uVN]<js0rYi

;k5]<H

– X.25 NH%!=

- PVC NOOrjA9k=.5]<H

- Gg 2500N PVC r5]<H

– 9$CAI&P<Ack&5<-CHNUl<`&jl<&5]<H

– Vf) RIP"sVf) RIP"*hSE*k<F#s0N5]<Hr^a?"Ul

<`&jl<&Q<^MsH&P<Ack&5<-CH (PVC)eN IPXWAN 5

]<H

v Q9UjN=(

\qGC(il?;QeNQ9UjKO"8&Ns0KD~ (|) rz$F(7F"

j^9#

XkWN~j

3^sI&WmsWHG"=NlYkGxQD=J3^sINj9HH$&AG"

XkWr~j9k3H,G-^9#3lrT&KO"? (help 3^sI) r~O7"

Enter r!7^9# ? O"=_NlYk+ixQD=J3^sINj9Hr~j9
kNKHQ7^9#LoO"CjN3^sI>NeK ? r~O9kH"=N*W7g
s,j9H5l^9#?H(P"* WmsWHG ? r~O9kH"!Nh&Jps,
=(5l^9#

*?

DIAGS hardware diagnostics
DIVERT output from process
FLUSH output from process
HALT output from process
INTERCEPT character is
LOGOUT
MEMORY statistics
RELOAD
RESTART

STATUS of process(es)
TALK to process
TELNET to IP-Address

<LlYk`nD-N*;

=UH&'"O#tlYkN=$KJCF$kNG"2212r=.^?O0n9kH-

KO"2 !"3 !"*hS5iK<LlYkND-K~j^9#90eNlYkKa

k?aKO"exit 3^sIr~O7^9# 2 !lYkK#9k?aKO"2 !lY

kNWmsWH (Config> ^?O +) ,@ilk^G+jV7 exit r~O7^9#

?H(P"IP WmH3k=.Wm;9r*;9klgO"!Nh&K~O7^9#

IP config> exit
Config>

1 !lYk (OPCON)K~#9k,W,"klgO"$s?<;WH8z (GU)k

HGO Ctrl P ) r~O7^9#

Q9NWs
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h1O Sh}=s*hS%hTATsNHQ

3NOGO"Ul<`&jl<*hS PPP$s?<U'<9G=_xQD=JSh}

=s79F`*hS%hTATsU#<Ac<KD$Fb@7^9#\OKO"J

<Na,^^lF$^9#

v XSh}=s79F`Y

v 3Z<8NXUl<`&jl<eNSh}=sY

v 5Z<8NX%hTATsY

v 7Z<8NXBRS HU#k?<Y

v 13Z<8NX5sWk=.Y

Sh}=s79F`

Sh}=s79F` (BRS)O""kMCHo</\3eG{W (HiU#C/) ,!

k (9k<WCH) r6(?lg"INQ1CHrQ~9k+rhak3H,G-^

9#Sh}NHQ(, 100% K#7?lg"BRS Of<6<N=.KpE$F"Q

~9kHiU#C/r=L7^9#

Sh}=sO"Xj5l?/i9NHiU#C/QH7FAwSh}r ″=s″ 7^
9#F/i9K"\3NSh}NG.f(,dj6ilF$^9# 2Z<8N^1*h

S 2Z<8N^2 r2H7F/@5$#

PPP$s?<U'<9GO"HiU#C/&/i9 (t-classes)rjA7"FHiU#

C/&/i9K PPP$s?<U'<9NSh}Nf(rdj6j^9#/J/Hb 2

o`NHiU#C/&/i9,"j^9#

1. LOCAL /i9#k<?<KhCFm<+kG/.5l?Q1CH (?H(P"IP

RIP Q1CH) N?aNSh},dj6il^9#

2. DEFAULT /i9#=N>N9YFNL.O"GiO3N/i9KdjvFil^

9#

f<6<O"ICNHiU#C/&/i9rn.7"HiU#C/&/i9bN%

hTATsK"WmH3k"U#k?<"*hS?0rdjvFk3H,G-^

9# 2Z<8N^1 r2H7F/@5$#

Ul<`&jl<&$s?<U'<9GO"s~/i9 (c-classes)rjA7"Fs~

/i9K"Ul<`&jl<&$s?<U'<9NSh}Nf(rdj6j^9#

/J/Hb 1 DNs~/i9 (DEFAULT s~/i9) ,8_7"9YFNs~,G

iO3N/i9KdjvFil^9#f<6<OICNs~/i9rn.7"=l

iNs~/i9 (c-classes)Ks~rdjvFk3H,G-^9#FUl<`&jl<

s~GO"HiU#C/&/i9 (t-classes)rjA7"FHiU#C/&/i9K"

=NUl<`&jl<NSh}Nf(rdj6k3H,G-^9#Ul<`&jl

<s~NHiU#C/&/i9&5]<HO"PPP$s?<U'<9NHiU#C

/&/i9&5]<HH1MG9#Ul<`&jl<Ns~/i9HHiU#C

/&/i9NX8KD$FO"2Z<8N^2 r2H7F/@5$#

© Copyright IBM Corp. 1994, 1998 1



HiU#C/& $s?<U'<9
/i9 Sh}Nf( %hTATs HiU#C/N?$W

┌────────
│ m<+k 10%
│ ┌────
│ │ URGENT (WmH3k"?0"U#k?<)
│ │ HIGH (WmH3k"?0"U#k?<)
│ GU)kH 40% │ NORMAL (WmH3k"?0"U#k?<)

PPP │ │ LOW (WmH3k"?0"U#k?<)
\3 │ └────
(BRS [i #]) │ ┌────

│ │ URGENT (WmH3k&?0"U#k?<)
│ │ HIGH (WmH3k"?0"U#k?<)
│ /i9 A xx% │ NORMAL (WmH3k"?0"U#k?<)
│ │ LOW (WmH3k"?0"U#k?<)
└──────── └────

m: 9YFNWmH3k,"GiO DEFAULT HiU#C/&/i9N NORMAL %hTATsKdjvF

il^9#f<6<O"HiU#C/&/i9bN%hTATsK"WmH3k"U#k?<"^?O

?0rdjvFk3H,G-^9#

^ 1. PPP BRSHiU#C/&/i9HHiU#C/&/i9%hTATsNX8

s~ Sh}
/i9 Q<;sH

┌───────── (BRS [i #] [dlci #] Config>)
│ s~ BRS HiU#C/&/i9
│ Vf U#k?< Xj
│ ┌──────────
│ │ 16 HQD= GU)kH * HQ
│ │
│ GU)kH 40% │ 17 HQTD HiU#C/&U#k?<J7
│ │
│ │ 18 HQD= s~Cj:
│ └──────────
│ m<+k 10%
│ ┌───
│ │ URGENT (WmH3k"?0"U#k?<) DE **
│ GU)kH 40% │ HIGH (WmH3k"?0"U#k?<) DE
│ │ NORMAL WmH3k (?0"U#k?<) DE
│ │ LOW (WmH3k"?0"U#k?<) DE
│ └───
│

Ul<`&jl< │ ┌────────────
\3 │ /i9 A xx% │ 20 GU)kH * HQ

│ │
(BRS [i #] Config>) │ │ 21 GU)kH * HQ

│ └────────────
│ .
│ .
│ .
│
│ >Ns~/i9jA ...
│ ** G<?,Q~D=G"k3Hr(7^9
│──────────────────────────────────────────────────────────────────────────────────────
│ * GU)kHs~HiU#C/&/i9jA (BRS [i #] [Circuit Default] Config>)
│
│ m<+k 10%
│ ┌───
│ │ URGENT (WmH3k"?0"U#k?<) DE
│ GU)kH 40% │ HIGH (WmH3k"?0"U#k?<) DE
│ │ │ NORMAL (WmH3k"?0"U#k?<) DE
│ │ │ LOW (WmH3k"?0"U#k?<) DE
│ │ └───
│ │
│
│ HiU#C/&/i9Ns~/i9dj6jN %
└─────────

m: 9YFNWmH3k,"GiO DEFAULT HiU#C/&/i9N NORMAL %hTATsKdjvF

il^9#f<6<O"HiU#C/&/i9bN%hTATsK"WmH3k"U#k?<"^?O

?0rdjvFk3H,G-^9#

^ 2. Ul<`&jl< BRSs~/i9HHiU#C/&/i9NX8

BRS *hS%hTATsNHQ
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3liN=s5lkf(O"=NMCHo</\3NSh}NG.[, G9#MCH

o</,FL$CQ$GT/7F$klg""k/i9NaC;<8O"=N/i

9Kdj6il?=.Q_Sh}^G7+w.G-^;s#3Nlg">NSh}

Aw,~?5lk^G"ICNAwO]15l^9#HiU#C/LN/J$Q9

NlgO">KHiU#C/,J1lP"Q1CH&9Hj<`OvFG.MrG

g 100%6a9k^GSh}rHQG-^9#

Sh}=sO"B]KOloNB4!= G9#lL*KO"uVOs~.YN 100%

r6(k.YOHQ7J$h&K9Y-G9#3Nh&JuVKJklgO"hj

b.Ns~,,WHM(il^9#?@7"HiU#C/N “P<9H-” Khj"

Wa5l?Aw.Y,;~V 100%r6(F7^&3H,"j^9#=Nh&Jlg

KO"Sh}=srHQD=K9k3HKhj"%hgLNb$HiU#C/,N

BKw#5lk (D^j"Q~5lJ$) h&K9k3H,G-^9#

Sh}=sO"!N\3?$WeGBT5l^9#

v Ul<`&jl< (7j"k&i$s^?O@$dks~$s?<U'<9)

v PPP (7j"k&i$s^?O@$dks~$s?<U'<9)

Ul<`&jl<eNSh}=s

Sh}=sO"2 DNlYkGSh}r=s9k3H,G-^9#

v $s?<U'<9&lYkGO"$s?<U'<9NSh}Nf(rs~/i9

(c-classes) KdjvFk3H,G-^9#Fs~/i9KO"1 D^?O#tNs

~,^^l^9#

v s~lYkGO"HiU#C/&/i9rjA7"s~NSh}Nf(rdj6

k3H,G-^9#

Q1CHO"=NQ1CHNWmH3k&?$WH=.Q_ BRSU#k?<KpE

$FU#k?<K]1il"BRS t-classesKTATs=5l^9#!K"Q1CHO

DLCI VfKpE$F BRS c-classKTATs=5l^9#

Sh}=sN?aKB]KxQD=JSh}NLO"$s?<U'<9Hs~rI

Nh&K=.7?+KhCFh^j^9#

v Ul<`&jl< CIR FkrHQD=K7?lg"s~KxQD=JSh}O"

'jps.Y (CIR)"'jP<9H&5$:"*hS6aP<9H&5$:K>C

F7)Kdj6il^9#

v CIR FkrHQTDK7?lg"$s?<U'<9NSh}NGb 100 %^Gr

s~KxQD=G9#

I)s~*hS BRS,@(*KHQD=K5lF$J$s~O"GU)kHN BRS

TATsD-rHQ7^9#D^j"Q1CHOGU)kHN t-classH%hgL"*

hSGU)kHN c-classKpE$FTATs=5l^9#

Cj$s?<U'<9Ns~/i9N=s+&s?<r=(9k?aNSh}=s

Fk3^sI,$/D+"j^9#

v clear-circuit-class

v counters-circuit-class

BRS *hS%hTATsNHQ

h1O Sh}=s*hS%hTATsNHQ 3



v last-circuit-class

BRSNFkKD$FN\YO"21Z<8NXh2O Sh}=sN=.*hSFkY r

2H7F/@5$#

$s?<U'<9O"Sh}Fk3^sIQNWmsWHK=(5lkbNG9#

?H(P"BRS [i 5] O"$s?<U'<9 5 NWmsWHG9#

BRSs~/i9rHQ7?/J$lgO"GU)kH c-classbN9YFNs~r|

n7"=N>Ks~/i9rn.7J$h&K7^9#

TATs=N5]<H

Ul<`&jl<eNSh}=srHQ9kH"$s?<U'<9*hSs~NS

h}=s,HQD=K5lF$J$lgGb"Fs~OUT (U/=&) uVNH-K

Ul<`rTATs=9k3H,G-^9#

Q~D=-

Ul<`&jl<&MCHo</O"PVC eN CIR r6a7?>wG<?rQ~9

k3H,"j^9#k<?<O"DE SCHr;CH9k3HKhj"ltNHiU

#C/rQ~D=H+J9h&KX(9k3H,G-^9#:v9klg"Ul<

`&jl<&MCHo</OQ~D=H7F^</U15l?Ul<`rQ~7^

9#3lKhCF"Q~D=N^</,U$F$J$Ul<`,MCHo</rL

aG-kh&KJk3H,"j^9#f<6<O"WmH3k"U#k?<"^?

OHiU#C/&/i9XN?0rdjvFkH-K"=NWmH3k"U#k?

<"^?O?0&HiU#C/,Q~D=+I&+rXj9k3H,G-^9#H

iU#C/rQ~D=H7F=.9k}!KD$FO"28Z<8NXAssignY r2H

7F/@5$#

HiU#C/&/i9h}N?aNGU)kHs~jA

Ul<`&jl<&$s?<U'<9KO"?tNs~rjA9k3H,G-^

9# BRSGO"Fs~NHiU#C/&/i9jAr04K=.9k,WOJ/"

GU)kHN 1 HNHiU#C/&/i9HWmH3k"U#k?<"*hS?0d

jvFrjA7 (GU)kHs~jAHFPl^9)"$s?<U'<9eN$UNs

~,3lrHQG-kh&K7^9#s~eG BRSri|KHQD=K9kH"s

~OGU)kHs~jArHQ9kh&Ki|_j5l^9#s~,HiU#C

/&/i9N7$KX9kGU)kHs~jArHQG-J$lgKO"

add-class " change-class " assign"deassign " tag"*hS untag 3^sIr
HQ7F"=Ns~KCj7?jArn.9k3H,G-^9#

s~,s~CjNjArHQ7F$kH-K"=lKe(FGU)kHs~jAr

HQ9kh&K_j7?$lgO"=Ns~N BRS WmsWHG

use-circuit-defaults 3^sIrHQ9k3H,G-^9#

HiU#C/&/i9N7$KX9kGU)kHs~jAO"BRS Ul<`&jl

<&$s?<U'<9&WmsWHG set-circuit-defaults rHQ7FjA7^9#

3N3^sIO BRSs~GU)kH&WmsWHr=(7^9#=3+i"HiU

#C/&/i9NIC"Q9"*hSo|"WmH3k"U#k?<"*hS?0

BRS *hS%hTATsNHQ
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NdjvFHdjvFr|"JiSK BRS?0Nn.rT&3H,G-^9#Hi

U#C/&/i9NGU)kHs~jArQ99kH"GU)kHs~jArHQ

7F$k9YFNs~NHiU#C/&/i9N7$,0*K975l^9#

%hTATs

Sh}=sO"Xj5l?HiU#C/&/i9 (t-classes) KP7F"\3NmSh

}Nf(rdj6j^9# BRS t-classO"18>0KhCF1L5l?Q1CHN

8jG9#?H(P"“ipx” H$&>0N/i9O"9YFN IPX Q1CHr=7^

9#

%hTATsrQ$F"FSh} t-classKJ<N%hgLN_jMN 1 Drdjv

Fk3H,G-^9#

v Urgent

v High

v Normal (Lo: GU)kH_j)

v Low

Urgent%hgL,djvFil?9YFNQ1CH,"=N/i9bGGiKw.5

l^9#3liNQ1CHNeK"High"Normal"=7F Low NgG=l>lNa

C;<8,w.5l^9# UrgentQ1CH,9YF>w5lkH"High Q1CHN

>w,O^j"=N9YF,w.5lk^G (^?O"7?J UrgentaC;<8,T

ATsK~lilk^G) 31il^9# Urgent"High"^?O NormalQ1CH,

DCF$J$H-KN_"Low %hgLNQ1CH,>w5l^9#%hgLN_j

M,Xj5lF$J$lg"_jMOGU)kHN Normal KJj^9#

^?"FSh} t-classNF%hgL4HK"TATsGTCF$kQ1CHNtr_

j9k3HbG-^9# BRS queue-length 3^sIO"F BRS %hTATsK

TATs=G-kPOPCU!<NGgt"*hSk<?<N~OPCU!<,T

-7F$kH-KF BRS%hTATsKTATs=G-kPOPCU!<NGgt

r_j7^9# PPPHUl<`&jl<N>}N%hTATsN95r_jG-^

9#

EW: TATsN95NMrb/_j7a.kH"k<?<N-=,g-/c<9
kD=-,"j^9#

BRSNlg"PPP*hSUl<`&jl< WAN \3N%hTATsN95r_j

9k3H,G-^9# queue-length 3^sINb@O"40Z<8NXQueue-lengthY

r2H7F/@5$#

"kSh} t-classN%hgLN_jMO">NSh}/i9GO5zG9#"kSh

}/i9,>NSh}/i9hj%h5lkH$&3HO"j^;s#

Sh}=sJ7N%hTATs

Sh}=sJ7G%hTATs,=.5lF$klg"GbN%hgLNHiU#

C/,GiKw#5l^9#b%hgLNHiU#C/,gLK"klgKO"c

BRS *hS%hTATsNHQ

h1O Sh}=s*hS%hTATsNHQ 5



$%hgLNHiU#C/O+a45lkD=-,"j^9,"%hTATsHS

h}=srH_go;lP"Q1CH>wr9YFN?$WNHiU#C/Kdj

6k3H,G-^9#

HiU#C/&/i9N=.

add-class 3^sIrHQ7FHiU#C/&/i9rn.7"!K assign 3^s
IrHQ7F"=N/i9KHiU#C/N?$WrdjvF^9#HiU#C/

O"=NWmH3k&?$W KpE$F""k$OCjN?$WNWmH3k&Hi

U#C/ r1L9k (?H(P"SNMP IPQ1CH) U#k?<KpE$F"Hi

U#C/&/i9KdjvFil^9#

5]<H5lkWmH3k&?$WO"!NH*jG9#

v IP

v ARP

v DNA

v VINES

v IPX

v OSI

v AP2

v ASRT

v SNA/APPN-ISR

v APPN-HPR

v HPR/IP

BRS U#k?<

Sh}=srHQ9kH"CjNWmH3k&HiU#C/r"18WmH3k&

?$WrHQ9k>NHiU#C/HO[Jk7$K9k3H,G-^9#?H(

P"SNMP IPHiU#C/r">N IP HiU#C/HO[JkHiU#C/&/i

9*hS%hgLKdjvFkH$C?3H,D=G9#3NcGO"CjNWm

H3k&HiU#C/r ″U#k?<9k″ (D^j"G-K1L9k) NG"SNMP

O BRS U#k?<G9# IP"ASRT (VjC8s0)"*hS APPN-HPRWmH3

k&HiU#C/rSh}=sKhCF ″U#k?<9k″ 3H,D=G"j"J<
NU#k?<,5]<H5lF$^9#

v IP HsMkAw

v IP P3N SDLC HsMkAw (SDLC jl<)

v IP P3N BSC HsMkAw (BSC jl<)

v Rlogin

v Telnet

v SNA/APPN-ISR

v APPN-HPR

v SNMP

v IP ^kA-c9H

BRS *hS%hTATsNHQ
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v DLSw

v MAC U#k?<

v NetBIOS

v Network-HPR

v High-HPR

v Medium-HPR

v Low-HPR

v XTP

v TCP/UDP]<HVf^?O=1CH

v TOS P$H

v %hgLSCH

BRS HU#k?<

J<NaGO"BRS rFoNU#k?<H&KHQ9k}!KD$Fb@7^9#

MAC "Il9&U#k?<H?0

MAC AddressU#k?<O"?0 rHQ7F"Sh}=sH MAC U#k?<

(MCF) N&1nHGh}5l^9#?H(P"Sh}=srHQ7F$kf<6<

O"VjC8&HiU#C/K?0rdjvFk3HKhCF"=lr,`9k3

H,G-^9#

?0U1Wm;9O"MAC U#k?<=.3s=<kGU#k?<`\rn.7"

=lK?0VfrdjvFk3HKhCFTol^9#3N?0VfO"3N?0

KP~9k9YFNQ1CHNHiU#C/&/i9r_j9kNKHQ5l^

9#?0MO"=_O 1 A 64 NOOGJ1lPJj^;s# MAC U#k?<K

D$FN\YO"49Z<8NXh3O MAC U#k?<NHQYr2H7F/@5$#

m: ?0O"VjC85lkQ1CHKN_,Q5l^9# PPP^?OUl<`&j

l<\3GO"Gb 5 DN?0U15l? MAC U#k?<rSh}=sU#

k?<H7FdjvFk3H,G-"=lir TAG1 A TAG5 H7FXj7^

9# TAG1 ,GiK5w5l"!K TAG2 H$&h&K7F TAG5 ^G31

il^9# 1 DN MAC U#k?<&?0O"MCF K_j5l?$UNtN

MAC "Il9+i=.9k3H,G-^9#

MAC U#k?<=.Wm;9G?0&U#k?<rn.7?i"BRS?0=.3^

sIrHQ7F"BRS?0> (TAG1"TAG2"TAG3"TAG4"^?O TAG5) r MAC

U#k?<&?0VfKdjvFk3H,G-^9#!K"BRS assign3^sIG=

N BRS?0>rHQ7F"P~9k MAC U#k?<rSh}HiU#C/&/i

9H%hgLKdjvF^9#

?0O"IP HsMkNcK+ilkh&K"“0k<W” HbFPl^9# IP Hs

MkN(sI]$sHO"$UNtN0k<WK09k3H,G-^9#Q1CH

O"MAC "Il9&U#k?<N?0U1U#<Ac<KhCF"CjN0k<W

BRS *hS%hTATsNHQ

h1O Sh}=s*hS%hTATsNHQ 7
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KdjvFil^9# MAC U#k?<KD$FNICpsO"49Z<8NXh3O

MAC U#k?<NHQY *hS 53Z<8NXh4O MAC U#k?<N=.*h

SFkY r2H7F/@5$#

Sh}=sHTATs%hgLr?0U-Q1CHK,Q9kKO"!Nh&K7

^9#

1. filter config> WmsWHG MAC U#k?<=.3^sIrHQ7F"VjC

8rLa9kQ1CHN?0r_j9k#\YKD$FO"49Z<8NXh3O

MAC U#k?<NHQY r2H7F/@5$#

2. Sh}=s tag 3^sIrHQ7F"Sh}=sN?0r2H9k#

3. Sh}=s assign 3^sIrHQ7F"BRS ?0r t-classKdjvFk#

assign 3^sIO"=N BRS t-classbNTATs%hgLbXj9kh&Ka

akWmsWHrP7^9#

TCP/UDP ]<HVfU#k?<

Q1CHN UDP ^?O TCP]<HVfH (*W7gsG) =1CHKpE$F"l

jOON TCP^?O UDP ]<H+iN TCP/IPQ1CHr"BRS t-classH%hg

LKdjvFk3H,G-^9#Gb 5 DN UDP/TCP]<HVfU#k?<rX

j9k3H,G-^9#U#k?<K"D9N TCP ^?O UDP ]<HVf"lj

OON TCP^?O UDP ]<HVf""k$O=1CH1LR (]<HVfH IP "

Il9NH_go;) rXj7^9#=NU#k?<r"BRSHiU#C/&/i9

H=N/i9bN%hgLKdjvFk3H,G-^9#

UDP/TCP]<H&U#k?<,HQD=NH-"BRS OF TCP ^?O UDP Q1

CHr4YF""Fh^?O/.5]<HVf,"U#k?<KXj7?]<HV

fN 1 DKlW7F$k+I&+rA'C/7^9#^?"f<6<, IP "Il9

r BRS UDP/TCPU#k?<NltH7FjA7F*j""Fh^?O/.5 IP "

Il9,"f<6<NjA7?U#k?<&"Il9HlW7F$klgKO"

BRSOQ1CHr"=N]<HVfU#k?<NHiU#C/&/i9H%hgLK

djvF^9#

?H(P"]<HVfU#k?<r 25 A 29 NOON UDP ]<HVfK=.7"

=NU#k?<rHiU#C/&/i9 ’A’ N%hgL ’normal’ KdjvFkH$

C?3H,G-^9#3Nlg"BRSO"/.5^?O"Fh]<HVf, 25A 29

N9YFN UDP Q1CHr"HiU#C/&/i9 ’A’ N Normal%hgLTAT

sK~l^9#

^?"TCP]<HVfU#k?<r IP "Il9 5.5.5.25N TCP]<HVfK=.

7"=NU#k?<rHiU#C/&/i9 ’B’ N%hgL ’urgent’ KdjvFkH

$C?3HbG-^9#3Nlg"BRS O"/.5^?O"Fh]<HVf, 50

G""Fh^?O/.5 IP "Il9, 5.5.5.25N9YFN TCP Q1CHr"Hi

U#C/&/i9 ’B’ N Urgent%hTATsK~l^9#

IPv4 TOS SCH&U#k?<

5<S9&?$W (TOS)SCHN_jKpE$F"?$WN[Jk IP HiU#C/

rhL9kU#k?<rn.9k3H,G-^9#3Nh&J TOSU#k?<rH

BRS *hS%hTATsNHQ
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Q9kH"CjN TOSSCH_jMr}D IPv4 HiU#C/r">N?$WN IP

HiU#C/HO[Jk/i9*hS%hgLKdjvFk3H,G-^9#FU

#k?<O"TOSP$HM,=.Q_ TOSU#k?<KlW9k IPv4 HiU#C

/r"G-NHiU#C/&/i9H%hgLKdjvF^9# TOSU#k?<N

=.KO"TOSP$HbNINSCH,lW7J1lPJiJ$+rjA9k^9/

MNXjH"^9/K}^kSCHOON<BMHeBMNXj,^^l^9#3

NU#k?<!=O IPv4 TOSMKN_pE$F$kNG">N[HsIN IP U#

k?<Nh&K"IPv4 WmH3k&?$Wd]<HVfpsKM89k3HO"j^

;s#

3NU#k?<O"TOSP$HNbL 3 SCHN_rP]H9k BRS IPv4%hg

LU#k?<hjb-OJQSKHQG-^9# BRS TOSSCH&U#k?<&5

]<HO"TOSSCHr_j9k?aN IP "/;9)f5]<HHH_go;FH

Q9kH"]nHsMkP3G>w5lkHiU#C/ (GR=5lF$k)""k$

O BRS UDP*hS TCP]<HVfU#k?<&5]<HGO1LG-J$HiU

#C/rU#k?<h}9k3H,D=KJj^9#^?"IP "/;9)f5]<H

O"BRS IPv4%hgLSCH&U#k?<KP~7? APPNNO<I3<G#s0

%hgLSCHMrHQ;:K"TOSSCHMrf<6<jANMK_j9k3Hb

D=K7^9#7?,CF"BRS IPv4%hgLSCH&U#k?<NeojK"IP "

/;9)f*hS BRS TOSU#k?<&5]<Hr4HQKJk3Hr*+a7^

9#

12Z<8NXU#k?<N%hgLYGb@7F$kh&K"TOSU#k?<NlW

O"IPv4 %hgLSCH&U#k?<*hS=N>N IP CjU#k?<hjhK!

:5l^9# TOS1 U#k?<+iOaF"TOS1 A TOS5 U#k?<NlW,g

!K!:5l^9#Gg 5 DN TOS U#k?<rjA9k3H,G-^9#

EW: CjN TOS Mr}DQ1CHO"M,lW7?GiN TOS U#k?<jA

K>CFh}5lk3HrP(F*$F/@5$#U#k?<N_jO=,

KmU7FT$"CjN TOS P$H,U^7?U#k?<KhCFh}5l

kh&K7^9#mCF%hgLNc$U#k?<KhCFh}5lk3H

,J$h&K7F/@5$#\YKD$FO"AIS !=NHQH=. N XIP

NHQY Nar2H7F/@5$#

IP ]nHsMk*hS 2 !Ui0asHbN SNA HiU#C/QN IP
P<8gs 4 %hgLSCHh}NHQ

BRS OLo"]<HVfKhCF IP TCP HiU#C/H UDP HiU#C/rh

L7^9#7+7"BRS O"IP ]nHsMkrL7FAw5l?j"2 ! UDP ^

?O TCP Ui0asHK~lFAw5lk IP HiU#C/Nh&K"2 Y+W;

k=5l?HiU#C/N]<HO1L9k3H,G-^;s# BRS , IP ]nH

sMkAwQ1CHd TCP *hS UDP 2 !Ui0asH&Q1CHrU#k?<

h}G-kh&K9k?aK"IP P<8gs 4 %hgLSCHh}, BRS KIC

5l^7?#

m: IPv4 %hgLSCHh}NeojK"BRS IPv4 TOSSCH&U#k?<h}r

HQ9k3Hr*+a7^9#\YKD$FO"8Z<8NXIPv4 TOSSCH&

U#k?<Yr2H7F/@5$#
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APPN/HPRHiU#C/, IP rp7Fk<H5lkH-K"APPN-HPRNFAw%

hgL (network"high"medium"*hS low) ,"3 DN IP P<8gs 4 %hgL

SCHNCjNMK^CW5l^9#

v HPR MCHo</Aw%hgLO"IPv4 %hgLM '110'bK^CW5l^9#

v HPR highAw%hgLO"IPv4 %hgLM '100'bK^CW5l^9#

v HPR mediumAw%hgLO"IPv4 %hgLM '010'bK^CW5l^9#

v HPR low Aw%hgLO"IPv4 %hgLM '001'bK^CW5l^9#

BRS KP7F IPv4 %hgLU#k?<,HQD=K5lF*j"IP Q1CHbN

%hgLSCH, APPN/HPRHiU#C/KHQ5lkMN 1 DKlW7F$kl

g"=NQ1CHO"P~9k HPRAw%hgL,djvFilF$k BRS t-class

N%hgLTATsK~lil^9#?H(P"IP Q1CHN%hgLM, '110'b

G"BRS HPR-NetworkU#k?<, t-class A"%hgLlYk, normalKdjv

FilF$klg"Q1CHO t-class AN normal %hgLTATsK~lil^

9# BRS HPRAw%hgLU#k?<O=.5lF$J$,"APPN-HPRU#k

?<O=.5lF$klgKO"Q1CHO APPN-HPRU#k?<,djvFil

F$k%hgLTATsH t-classK~lil^9#

J<N 3 o`NHiU#C/O"IPv4 %hgLM '011'bK^CW5l^9#

v APPN/HPR, IP rp7Fk<H5lkH-Kw.5lk APPN/HPR XIDHiU

#C/

v DLSw HiU#C/

v TN3270HiU#C/

#tN?$WNHiU#C/, 1 DNMK^CW5lkNG"IPv4 %hgLSCH

KpE/U#k?<,HQD=K5lF$klgKO"BRSOHiU#C/rhL9

k3H,G-^;s#=N?a"%hgLM '011'br}D IP Q1CHr!P9kH"

BRSOJ<NgxG BRSU#k?<r>A7F"U#k?<,HQD=K5lF$

k+I&+r4Y^9#=.5lF$k BRSU#k?<,+D+kH"Q1CHO

=N BRSU#k?<,djvFilF$k%hgLTATsH t-classK~lil^

9#

v SNA/APPN-ISR (APPN/HPR XIDr9KHQ5lk)

v DLSw

v Telnet

Q1CH, BRSKhCFU#k?<h}5lk%hgLMN 1 Dr}CF$k,"

,QG-k BRS U#k?<&?$W,=.5lF$J$lg"Q1CHO IP Wm

H3k,djvFilF$k%hgLTATsH BRS t-classK~lil^9#

TN3270HiU#C/,"/i$"sHKhCF"BRS,HQD=J-hMCHo<

/rp7F 2212Kw.5lklg"/i$"sH,%hgLSCHr '011'bK_j

7F$J$Bj"BRSO/i$"sH+iNHiU#C/K%hgLrU1k3HO

G-^;s#

f<6<O"$m$mJljG IPv4 %hgLSCHh}r=.9k3H,,WKJ

j^9#

BRS *hS%hTATsNHQ
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1. BRSGO"BRS, IPv4 %hgLSCHKpE$FU#k?<h}9k,W,"

k+I&+r=.7^9# BRSO"IP ]nHsMkAwQ1CH"^?O TCP

*hS UDP 2!Ui0asH&Q1CHKP7FN_"3N?$WNU#k?<

h}rBT7^9#

2. DLSw"IP P3 HPR"*hS TN3270r=.9klg"3liNWmH3k&?

$WN=l>lKD$F"2212,/.9kQ1CHKP7F IPv4 %hgLSC

Hr_j9k,W,"k+I&+rXj7^9#

IPv4 %hgLSCH&U#k?<h}rHQ9k?aKO"J<N9FCWrBT7

^9#

1. BRSG IPv4 %hgLU#k?<r"/F#VK9k#

2. FoN+F4j<N SNA HiU#C/KP7F BRS t-classesr=.7"WmH

3kHU#k?<rdjvFk#3lO"IP ]nHsMkrL7FAw5lJ$"

"k$OUi0asH=5lJ$ SNA HiU#C/NlgH1MN}!GT$^

9#

3. DLSw"IP P3 HPR"*hS TN3270 WmH3kr=.9kH-K"IPv4 %h

gLSCHN_jrHQD=K9k#

4. IPsecr=.9kH-K"DLSw"IP P3 HPR"*hS TN3270HiU#C/r

Aw9k]nHsMkrn.9k#

VjC8&HiU#C/N SNA *hS APPN U#k?<

SNA/APPN-ISRU#k?<O"VjC85lk SNA *hS APPN-ISRHiU#C

/r"BRS HiU#C/&/i9KdjvFk3H,G-^9# SNA *hS

APPN-ISRHiU#C/O""Fh^?O/.5 SAP , 0x04"0x08"^?O 0x0C

G"=N LLC (802.2))fU#<kI,sVf)ps (UI) Ul<`GJ$3Hr(

7F$kVjC8&Q1CHH7F1L5l^9#

m: Ul<`&jl< BAN Q1CH,"3N+F4j<K~j^9#

APPN-HPRU#k?<O"VjC85lk HPRHiU#C/r BRS t-classKdj

vFk3H,G-^9# HPR HiU#C/O""Fh^?O/.5 SAP ,

X'04'"X'08'"X'0C'"^?O X'C8' G"=N LLC (802.2))fU#<kI,sVf)

ps (UI) Ul<`G"k3Hr(7FVjC8&Q1CHH7F1L5l^9#

Network-HPR"High-HPR"Medium-HPR"*hS Low-HPRU#k?<O"5iK HPR

VjC8&Q1CHr HPRAw%hgLK>CFU#k?<K]1k9k3H,G

-^9#?H(P"NetworkAw%hgLr}D HPRHiU#C/r"k t-classH

%hgLKdjvF"=N>N9YFN HPRVjC8&HiU#C/r[Jk t-class

^?O%hgLKdjvF?$lg"Network-HPRU#k?<r:v9k t-classH

%hgLKdjvF"=N APPN-HPRU#k?<rHQ7F"DjN HPR HiU

#C/r[Jk t-class^?O%hgLKdjvFk3H,G-^9#

IP rp7Fk<F#s05lk APPN-HPRHiU#C/O"network"high"

medium"*hS low HPRAw%hgLKdjvFil? UDP ]<HVfrHQ7

FU#k?<K]1il^9# XID r9KO"ICN UDP ]<HVf,HQ5l

^9# IP rp9k APPN-HPRr5]<H9kNKHQ5lk UDP ]<HVfO

9YF=.D=G9#

BRS *hS%hTATsNHQ
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IP MCHo</NfVk<?<G APPN ,HQD=K5lF$J$lgO"BRS

Config> 3^sI&WmsWH+i"IP P3 HPRQN UDP ]<HVfr=.9k

3H,G-^9#uVG APPN ,HQD=K5lF$klgKO"BRS O APPN

Config> 3^sI&WmsWHG=.5l?MrHQ7^9#

=N>NU#k?<b"HiU#C/rdjvFkNKr)Dlg,"j^9#?

H(P"DLSw U#k?<O"TCP\3rp7Fw.5lk SNA-DLSw HiU#C

/r BRS t-classKdjvFk3H,G-^9#

SNA/APPN-ISR*hS APPN-HPRU#k?<O"e-J0N SAP rA'C/7?

$lgK"MAC U#k?<rHQ7F9i$G#s0&&#sI&&U#k?<r

n.7"=NU#k?<K?0rU1^9#!K"?0U15l? MAC U#k?<

r BRS t-classKdjvF^9#

U#k?<N%hgL

1 DNQ1CH,#tN BRS U#k?<&?$WKlW9k3Hb"j@^9#?

H(P"SNA ,~CF$k IP HsMkAwVjC8&Q1CHO"IP HsMkA

wU#k?<H SNA/APPN-ISRU#k?<KlW9kD=-,"j^9#Q1CH

, BRSU#k?<&?$WKlW9k+I&+r=L9kH-NU#k?<N>A

gxO"!NH*jG9#

1. TOSU#k?< (IP)

2. IPv4 %hgLh}

3. VjC8&Q1CHN MAC U#k?<&?0NlW (IP/ASRT)

4. VjC8s0N NetBIOS (IP/ASRT)

5. VjC8s0N SNA/APPN-ISR (IP/ASRT)

6. HPR-Network (IP/ASRT/APPN-HPR)

7. HPR-High (IP/ASRT/APPN-HPR)

8. HPR-Medium (IP/ASRT/APPN-HPR)

9. HPR-Low (IP/ASRT/APPN-HPR)

10. APPN-HPR (IP/ASRT)

11. UDP/TCP]<HVfU#k?< (IP)

12. IP HsMkAw (IP)

13. SDLC/BSCjl< (IP)

14. DLSw (IP)

15. ^kA-c9H (IP)

16. SNMP (IP)

17. Rlogin (IP)

18. Telnet (IP)

19. XTP (IP)

m: gLbO"U#k?<,,Q5lkWmH3kG9#

BRS *hS%hTATsNHQ
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5sWk=.

Ul<`&jl<s~NHiU#C/&/i9h}KGU)kHs~jAr

HQ9klg

m:

�1� != BRS r=.7^9#

�2� $s?<U'<9 1 N BRS rHQD=K7^9#

�3� s~ 16"17"18 N BRSrHQD=K7^9#3liNs~GO"Hi

U#C/&/i9h}NGU)kHs~jA,HQ5l^9#

�4� HiU#C/&/i9h}NGU)kHs~jArjA9k?aK

set-circuit-defaultsaKe<K"/;97^9#

�5� HiU#C/&/i9rIC7"=NHiU#C/&/i9KWmH3k

HU#k?<rdjvF^9#

�6� s~ 16 N BRSjArj9H*hS=(7^9#s~ 16 OGU)kH

s~jArHQ7F$kNG"GU)kHs~jAGjA5l?HiU#C

/&/i9H"WmH3k*hSU#k?<djvF,=(5l^9#

�7� G-N/i9 CIRC171rn.7F"s~ 17 ,HiU#C/&/i9h

}KGU)kHs~jAGOJ/"s~CjNjArHQ9kh&KQ97

^9#3N/i9K"WmH3k"U#k?<"^?O?0rdjvFk3

H,G-^9#

�8� GU)kHs~jArQ97F DEF1*hS DEF2HiU#C/&/i

9,=l>lSh}N 10% r=s9kh&K7"3liNQ9,"s~ 16

KO?G5lF$k,"s~ 17 KO?G5lF$J$ (s~ 17 O=_"s

~CjNjArHQ7F$kNG) 3Hr=(7^9#

�9� s~ 17 ,HiU#C/&/i9h}Ks~CjNjAGOJ/"GU)

kHs~jArHQ9kh&KQ97^9#

t 6
Gateway user configuration
Config>feature brs �1�
Bandwidth Reservation User Configuration
BRS Config>interface 1 �2�
BRS [i 1]Config>enable
Please reload router for this command to take effect.
BRS [i 1] Config>circuit 16 �3�
BRS [i 1][dlci 16] Config>enable
Defaults are in effect for this circuit.
Please reload router for this command to take effect.
BRS [i 1] [dlci 16] Config>exit
BRS [i 1]Config>circuit 17
BRS [i 1][dlci 17] Config>enable
Defaults are in effect for this circuit.
Please reload router for this command to take effect.
BRS [i 1] [dlci 17] Config>exit
BRS [i 1]Config>circuit 18
BRS [i 1][dlci 18] Config>enable
Defaults are in effect for this circuit.
Please reload router for this command to take effect.
BRS [i 1][dlci 18] Config>
*reload
Are you sure you want to reload the gateway? (Yes or [No]): yes

*t 6
Gateway user configuration
Config>feature brs

BRS *hS%hTATsNHQ
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Bandwidth Reservation User Configuration
BRS Config>interface 1
BRS[i 1] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1
maximum queue length 10, minimum queue length 3
total bandwidth allocated 10%
total circuit classes defined (counting one default) 1

class DEFAULT has 10% bandwidth allocated
the following circuits are assigned:

16 using defaults.
17 using defaults.
18 using defaults.

default class is DEFAULT

BRS [i 1] Config>?
ENABLE
DISABLE
SET-CIRCUIT-DEFAULTS
CIRCUIT
ADD-CIRCUIT-CLASS
DEL-CIRCUIT-CLASS
CHANGE-CIRCUIT-CLASS
DEFAULT-CIRCUIT-CLASS
ASSIGN-CIRCUIT
DEASSIGN-CIRCUIT
QUEUE-LENGTH
LIST
SHOW
CLEAR-BLOCK
EXIT
BRS [i 1] Config>set-circuit-defaults �4�
BRS [i 1] [circuit defaults] Config>?
ADD-CLASS
DEL-CLASS
CHANGE-CLASS
DEFAULT-CLASS
TAG
UNTAG
ASSIGN
DEASSIGN
LIST
EXIT
BRS [i 1] [circuit defaults] Config>add �5�
Class name [DEFAULT]?DEF1
Percent bandwidth to reserve [10]? 5
BRS [i 1] [circuit defaults] Config>add
Class name [DEFAULT]? DEF2
Percent bandwidth to reserve [10]? 5
BRS [i 1] [circuit defaults] Config>assign ip
Class name [DEFAULT]?DEF1
Priority <URGENT/HIGH/NORMAL/LOW> [NORMAL]?
Frame Relay Discard Eligible <NO/YES>[NO]?
BRS [i 1] [circuit defaults] Config>assign asrt
Class name [DEFAULT]? DEF2
Priority <URGENT/HIGH/NORMAL/LOW> [NORMAL]?
Frame Relay Discard Eligible <NO/YES>[NO]?
BRS [i 1] [circuit defaults] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1, default circuit
total bandwidth allocated 60%
total classes defined (counting one local and one default) 4

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible

BRS *hS%hTATsNHQ
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protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible

class DEF1 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with priority NORMAL is not discard eligible

class DEF2 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol ASRT with priority NORMAL is not discard eligible

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 1] [circuit defaults] Config>exit
BRS [i 1] Config>circuit 16 �6�
BRS [i 1][dlci 161] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1, circuit number 16 using defaults.
maximum queue length 10, minimum queue length 3
total bandwidth allocated 60%
total classes defined (counting one local and one default) 4

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible

class DEF1 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with priority NORMAL is not discard eligible

class DEF2 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol ASRT with priority NORMAL is not discard eligible

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 1] [dlci 16] Config>show

BANDWIDTH RESERVATION currently in RAM
interface number 1, circuit number 16 using defaults.
maximum queue length 10, minimum queue length 3
4 current defined classes:
class LOCAL has 10% bandwidth allocated
class DEFAULT has 40% bandwidth allocated
class DEF1 has 5% bandwidth allocated
class DEF2 has 5% bandwidth allocated

protocol and filter assignments:

Protocol/Filter Class Priority Discard Eligible
--------------- ----- -------- ----------------
IP DEF1 NORMAL NO
ARP DEFAULT NORMAL NO
DNA DEFAULT NORMAL NO
VINES DEFAULT NORMAL NO
IPX DEFAULT NORMAL NO
OSI DEFAULT NORMAL NO
AP2 DEFAULT NORMAL NO
ASRT DEF2 NORMAL NO

BRS [i 1] [dlci 16] Config>exit

BRS *hS%hTATsNHQ
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BRS [i 1]Config>circuit 17
BRS [i 1] [dlci 17] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1, circuit number 17 using defaults.
maximum queue length 10, minimum queue length 3
total bandwidth allocated 60%
total classes defined (counting one local and one default) 4

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible

class DEF1 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with priority NORMAL is not discard eligible

class DEF2 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol ASRT with priority NORMAL is not discard eligible

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 1] [dlci 17] Config>add-class �7�
This circuit is currently using circuit defaults...
Are you sure you want to override the defaults ?(Yes or [No]):yes
Class name [DEFAULT]? CIRC171
Percent bandwidth to reserve [10]? 5
BRS[i 1] [dlci 17] Config>assign vines
Class name [DEFAULT]? CIRC171
Priority <URGENT/HIGH/NORMAL/LOW> [NORMAL]?
Frame Relay Discard Eligible <NO/YES>[NO]?
BRS [i 1] [dlci 17] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1, circuit number 17
maximum queue length 10, minimum queue length 3
total bandwidth allocated 65%
total classes defined (counting one local and one default) 5

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible

class DEF1 has 5% bandwidth allocated
the following protocols and filters assigned:
protocol IP with priority NORMAL is not discard eligible

class DEF2 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol ASRT with priority NORMAL is not discard eligible

class CIRC171 has 5% bandwidth allocated

BRS *hS%hTATsNHQ
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the following protocols and filters are assigned:
protocol VINES with priority NORMAL is not discard eligible

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 1] [dlci 17] Config>show

BANDWIDTH RESERVATION currently in RAM
interface number 1, circuit number 17
maximum queue length 10, minimum queue length 3
5 current defined classes:
class LOCAL has 10% bandwidth allocated
class DEFAULT has 40% bandwidth allocated
class DEF1 has 5% bandwidth allocated
class DEF2 has 5% bandwidth allocated
class CIRC171 has 5% bandwidth allocated

protocol and filter assignments:

Protocol/Filter Class Priority Discard Eligible
--------------- ----- -------- ----------------
IP DEF1 NORMAL NO
ARP DEFAULT NORMAL NO
DNA DEFAULT NORMAL NO
VINES CIRC171 NORMAL NO
IPX DEFAULT NORMAL NO
OSI DEFAULT NORMAL NO
AP2 DEFAULT NORMAL NO
ASRT DEF2 NORMAL NO

BRS [i 1] [dlci 17] Config>exit
BRS [i 1] Config>set-circuit-defaults
BRS [i 1] [circuit defaults] Config>change DEF1 �8�
Percent bandwidth to reserve [5]? 10
BRS [i 1] [circuit defaults] Config>change DEF2
Percent bandwidth to reserve [5]? 10
BRS [i 1] [circuit defaults] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1, default circuit
total bandwidth allocated 70%
total classes defined (counting one local and one default) 4

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible

class DEF1 has 10% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with priority NORMAL is not discard eligible

class DEF2 has 10% bandwidth allocated
the following protocols and filters are assigned:
protocol ASRT with priority NORMAL is not discard eligible

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 1] [circuit defaults] Config>exit
BRS [i 1] Config>circuit 16
BRS [i 1] [dlci 16] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled

BRS *hS%hTATsNHQ
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interface number 1, circuit number 16 using defaults.
maximum queue length 10, minimum queue length 3
total bandwidth allocated 70%
total classes defined (counting one local and one default) 4

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible

class DEF1 has 10% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with priority NORMAL is not discard eligible

class DEF2 has 10% bandwidth allocated
the following protocols and filters are assigned:
protocol ASRT with priority NORMAL is not discard eligible

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 1] [dlci 16] Config>exit
BRS [i 1]Config>circuit 17
BRS [i 1[ [dlci 17] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1, circuit number 17
maximum queue length 10, minimum queue length 3
total bandwidth allocated 65%
total classes defined (counting one local and one default) 5

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible

class DEF1 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with priority NORMAL is not discard eligible

class DEF2 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol ASRT with priority NORMAL is not discard eligible

class CIRC171 has 5% bandwidth allocated
the following protocols and filters are assigned:
protocol VINES with priority NORMAL is not discard eligible

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 1] [dlci 17] Config>use-circuit-defaults �9�
This circuit is currently NOT using circuit defaults...
Are you sure you want to delete current definitions and use defaults ? (Yes or
[No]): yes
Defaults are in effect for this circuit.

BRS *hS%hTATsNHQ
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Please reload router for this command to take effect.
BRS [i 1] [dlci 17] Config>
*restart
Are you sure you want to reload the gateway? (Yes or [No]): yes
*t 6
Gateway user configuration
Config>feature brs
Bandwidth Reservation User Configuration
BRS Config>interface 1
BRS [i 1]Config>circuit 17
BRS [i 1] [dlci 17] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1, circuit number 17 using defaults.
maximum queue length 10, minimum queue length 3
total bandwidth allocated 70%
total classes defined (counting one local and one default) 4

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible

class DEF1 has 10% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with priority NORMAL is not discard eligible

class DEF2 has 10% bandwidth allocated
the following protocols and filters are assigned:
protocol ASRT with priority NORMAL is not discard eligible

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 1] [dlci 17] Config>show

BANDWIDTH RESERVATION currently in RAM
interface number 1, circuit number 17 using defaults.
maximum queue length 10, minimum queue length 3
4 current defined classes:
class LOCAL has 10% bandwidth allocated
class DEFAULT has 40% bandwidth allocated
class DEF1 has 10% bandwidth allocated
class DEF2 has 10% bandwidth allocated

protocol and filter assignments:

Protocol/Filter Class Priority Discard Eligible
--------------- ----- -------- ----------------
IP DEF1 NORMAL NO
ARP DEFAULT NORMAL NO
DNA DEFAULT NORMAL NO
VINES DEFAULT NORMAL NO
IPX DEFAULT NORMAL NO
OSI DEFAULT NORMAL NO
AP2 DEFAULT NORMAL NO
ASRT DEF2 NORMAL NO

BRS [i 1] [dlci 17] Config>exit

BRS *hS%hTATsNHQ
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h2O Sh}=sN=.*hSFk

3NOGO"Sh}=s79F` (BRS)N=.3^sI*hSFk3^sIKD$F

b@7^9#

\OKO"J<Na,^^lF$^9#

v XSh}=s=.N5bY

v 23Z<8NXSh}=sN=.3^sIY

v 43Z<8NXSh}=sFkWmsWHXN"/;9Y

v 44Z<8NXSh}=sFk3^sIY

Sh}=s=.N5b

k<?<eGSh}=s=.3^sIK"/;97"Sh}=sr=.9kKO"

J<Nh&K7^9#

1. OPCON (*) WmsWHG talk 6 H~O9k#

2. Config> WmsWHG feature brs H~O9k#

3. BRS Config> WmsWHG interface # H~O9k#

4. BRS [i 0] Config> WmsWHG enable H~O9k#

3lO$s?<U'<9&WmsWH&lYkG"3NcGO"$s?<U'

<9VfO<mKJCF$^9#=.9kF$s?<U'<94HK"9FC

W 3 H9FCW 4 r+jV9,W,"j^9#

Ul<`&jl<&$s?<U'<9N BRSr=.7F$klgO"9FCW

4a r31F/@5$#

=lJ0N$s?<U'<9N BRS r=.7F$klgO">\"9FCW 5

KJsG/@5$#

a. BRS [i 0] Config> WmsWHG circuit # H~O9k#?@7"# O=.

9ks~NVfG9#

b. BRS [i 0] [dlci 16] Config> WmsWHG enable H~O9k#3lOs
~WmsWH&lYkG"3NcGO"s~ (DLCI) VfO 16 G9#

c. BRS [i 0] [dlci 16] Config> WmsWHG exit H~O7F"$s?<U'
<9&lYk&WmsWHKak#

d. BRS t-classesrjA7?$Fs~4HK"9FCW 4a A 4c r+jV7F

/@5$#

5. k<?<rReload9k#

6. HQD=K7?CjN$s?<U'<9KP7FSh}=sr=.9k?aK"

9FCW 1 A 3 r+jV7F/@5$#

7. PPP$s?<U'<9N BRSr=.7F$klgO"BRS[i 0]Config> Wms

WHG" 24Z<8N=3 Kj9H5lF$k=.3^sIrHQ7F"HiU#

C/&/i9r=.7"=NHiU#C/&/i9KWmH3k"U#k?<"

*hS?0rdjvF^9# FR $s?<U'<9N BRS r=.7F$klg

O"9FCW 8 A 10 K>CF/@5$#

© Copyright IBM Corp. 1994, 1998 21



8. FR$s?<U'<9N BRSr=.7F$klgO"24Z<8N=2 Kj9H5

lF$k3^sIrHQ7F"s~/i9r=.7"=Ns~/i9Ks~rd

jvFk3H,G-^9#

9. GU)kHNs~jArHQ7?$lgO"BRS[i 0]Config> WmsWHG

set-circuit-defaults 3^sIr~O7^9#3lKhj BRS[i 0][circuit

defaults] WmsWH,=(5lkNG"33G 24Z<8N=3 +iN:v9k

3^sIrHQ7F"HiU#C/&/i9r=.7"=NHiU#C/&/i

9KWmH3k"U#k?<"*hS?0rdjvFk3H,G-^9#HiU

#C/&/i9h}NGU)kHs~jArjA9knH,0;7?i"″exit″ H
~O7F"BRS[i 0] Config> WmsWHKaj^9#

10. HiU#C/&/i9h}NGU)kHs~jArHQG-J$ FR s~,"k

lgKO"circuit permanent-virtual-circuit circuit_numberH~O7^9#3lG

s~WmsWHK"/;9G-kNG"33+i 24Z<8N=3 Kj9H5l?

3^sIrHQ7F"HiU#C/&/i9h}Ns~CjNjArn.7^

9#

m: t-class*hS c-class=.Q9r-zK9k?aK"k<?<r Fm<I9k,

WO"j^;s#

talk 6 (t 6) 3^sIO"=.Wm;9K"/;97^9#

feature brs 3^sIO"BRS=.Wm;9K"/;97^9#3N3^sIO"U

#<Ac<> (brs) ^?OU#<Ac<Vf (1) rHQ7F~OG-^9#

interface # 3^sIO"Sh}=sr=.9kCjN$s?<U'<9r*r7^

9# BRS/i9r=.9k0K"enable 3^sIrHQ7F"$s?<U'<9e
N BRSrHQD=K7F*/,W,"j^9#9FCW 21Z<8N4 NWmsWH

O"*r5l?$s?<U'<9NVf,<mG"k3Hr(7F$^9#

circuit # 3^sIO"BRSHiU#C/&/i9r=.9k FR $s?<U'<9

eNs~r*r7^9#s~N BRS t-classesr=.9k0K"enable 3^sIrH
Q7F"s~eN BRSrHQD=K7F*/,W,"j^9#9FCW 21Z<8N

4.b NWmsWHO"$s?<U'<9 0 eNs~ 16 ,*r5l?3Hr(7F$

^9#

*r7?$s?<U'<9*hSs~NSh}=srHQD=K7?e"k<?<

rFm<I7?eG"s~/i9 (Ul<`&jl<N_) *hSHiU#C/&/i

9r=.9k3H,,WG9#

o9NlYkN BRSWmsWH+i Config> WmsWH,=(5lk^G exit 3
^sIr~O9k3HKhCF"$DGb Config> WmsWHKak3H,G-^

9#

BRS N=.
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Sh}=sN=.3^sI

3NaGO"Sh}=sN=.3^sIKD$Fb@7^9#HQG-k3^sI

O"=(5lF$kBRS=.WmsWH (BRS Config>"BRS [i x] Config>"BRS [i

x] [dlci y] Config>"^?O BRS [i x] [circuit defaults] Config>) KhCF[

Jj^9#

= 1. Sh}=s=.3^sINWs (BRS Config>WmsWH+ixQD=)
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sI

r=(9k+"^?OCjN3^sIN*W7gs

(xQG-klg) rj9H7^9# xxviiZ<8N

XXkWN~jY r2H7F/@5$#

Activate-IP-precedence-filtering ]n IP HsMkrp7Fw.5lk"^?O 2 !

TCP ^?O UDP Ui0asHK~lFw.5lk

APPN *hS SNA Q1CHN BRS IPv4%hgLU

#k?<r/07^9# DLSw"IP P3 HPR"*h

S TN3270r=.9klgO"IPv4 %hgLSCH

N_jMr=.9k3Hb,WG9#

Deactivate-IP-precedence-filtering IPv4%hgLU#k?<h}rd_7^9#
Enable-hpr-over-ip-port-numbers IPP3 APPN-HPRHiU#C/N BRS U#k?<

h}rHQD=K7"IP P3 HPR Q1CHr1L9

kNKHQ9k UDP ]<HVfr=.G-kh&K

7^9#

m: APPN ,m<I&$a<8K8_9klgO"3

N3^sIO5]<H5l^;s#BRS O APPN+

i"IP P3 HPR ,=.5lF$k+I&+rN'

7"=.5lF$klgKO"APPN 5]<H+i"

IP P3 HPR KHQ5lk UDP ]<HVfrN'7

^9#

Disable-hpr-over-ip-port-numbers IPP3 APPN-HPRHiU#C/N BRS U#k?<

h}rHQTDK7^9#

m: APPN ,m<I&$a<8K8_9klgO"3

N3^sIO5]<H5l^;s#BRS O APPN+

i"IP P3 HPR ,=.5lF$k+I&+rN'7

^9#

Interface Sh}=sr=.9k$s?<U'<9r*r7^

9#

m: 3N3^sIO">N=.3^sIrHQ9k0
K~O9k,W,"j^9# 24Z<8N=2 *hS

24Z<8N=3 r2H7F/@5$#
List Sh}=sr5]<H9k$s?<U'<9rj9H

7"F$s?<U'<9KD$F"Sh}=s,HQ

D=+HQTD+r(7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8N

X<LlYk`nD-N*;Y r2H7F/@5

$#

BRS H%hTATsN=.
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= 2. Ul<`&jl<&$s?<U'<9N BRS [i #] Config>WmsWH+ixQD=J
=.3^sI

3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k

+"^?OCjN3^sIN*W7gs (xQG-klg) rj9H

7^9# xxviiZ<8NXXkWN~jY r2H7F/@5$#

Add-circuit-class Sh} c-classN>0H=NSh}Nf(r_j7^9#
Assign-circuit Xj5l?s~rXj5l?Sh} c-classKdjvF^9#
Change-circuit-class Sh} c-classK=.5l?Sh}NLrQ97^9#
Circuit BRSs~lYk&WmsWH (BRS [i x][dlci y] Config>) K"/

;97^9#33+i =3 Kj9H5l?3^sIrHQ7F"U

l<`&jl<s~eNSh}=sr=.9k3H,G-^9#

Clear-block =T$s?<U'<9KX"7?=.G<?r SRAM +iCn7^

9#s~/i9=.G<?*hSHiU#C/&/i9NGU)k

Hs~jA,Cn5l^9#

Deassign-circuit Xj5l?s~rGU)kHN c-classK|57^9#
Default-circuit-class GU)kHSh} c-classN>0H=N$s?<U'<9Sh}Nf

(r_j7^9#

Del-circuit-class Xj5l?Sh} c-classro|7^9#
Disable $s?<U'<9eNSh}=srHQTDK7^9#

Enable $s?<U'<9eNSh}=srHQD=K7^9#

List c-classesHdjvFil?s~jAr SRAM +i=(7^9#
Queue-length %hTATsbNQ1CHtNGgMHG.Mr_j7^9#

Set-circuit-defaults BRS [i x] [circuit defaults] Config> 3^sI&WmsWHK"

/;97"=3 +i:v9k3^sIrHQ7F"HiU#C/&

/i9h}NGU)kHs~jArn.G-kh&K7^9#

Show =_jA5lF$k c-classesH"djvFilF$ks~r"

SRAM +i=(7^9#
Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`

nD-N*;Y r2H7F/@5$#

!N=O"PPP$s?<U'<9N BRS [i x] Config> WmsWH"Ul<`&j

l<s~N BRS [i x] dlci [y] Config> WmsWH"*hS BRS [i x] [circuit

defaults] Config> WmsWH+ixQD=J BRS s~3^sIrj9H7F$^

9#

= 3. BRSHiU#C/&/i9h}3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k

+"^?OCjN3^sIN*W7gs (xQG-klg) rj9H

7^9# xxviiZ<8NXXkWN~jY r2H7F/@5$#

Add-class Xj5l?LNSh}rf<6<jANHiU#C/&/i9Kd

jvF^9#

Assign WmH3k^?OU#k?<r"=.5l?HiU#C/&/i9

KdjvF^9#

Change-class Sh} t-classKP7F=.5l?Sh}NLrQ97^9#
Clear-block PPP$s?<U'<9^?OUl<`&jl<s~NHiU#C

/&/i9HWmH3k"U#k?<"*hS?0djvF=.G

<?r"SRAM +iCn7^9#

m: 3N3^sIO BRS [i x] [circuit defaults] Config> Wms

WH+iOHQG-^;s#

Deassign Xj5l?Q1CH^?OU#k?<NTATs=r"GU)kH

N t-classH%hgLK|57^9#

BRS H%hTATsN=.
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= 3. BRSHiU#C/&/i9h}3^sI (3-)
3^sI !=

Default-class GU)kHN t-classH%hgLr,WJMK_j7"9YFN$d

jvFWmH3kr77$GU)kH t-classKdjvF^9#
Del-class J0K=.7?Sh} t-classro|7^9#
Disable PPP$s?<U'<9^?OUl<`&jl<s~eNSh}=s

rHQTDK7^9#

m: BRS [i x] [circuit defaults] Config> WmsWH+iO"

BRS rHQD=^?OHQTDK9k3HOG-^;s#
Enable PPP$s?<U'<9^?OUl<`&jl<s~eNSh}=s

rHQD=K7^9#

m: BRS [i x] [circuit defaults] Config> WmsWH+iO"

BRS rHQD=^?OHQTDK9k3HOG-^;s#
List SRAM K]I5lF$k=.Q_ t-classesHWmH3k"U#k?

<"*hS?0djvFrj9H7^9#

Queue-length %hTATsbNQ1CHtNGgMHG.Mr_j7^9#

m: 3N3^sIO"BRS [i x] [circuit defaults] Config> Wm

sWHGO5]<H5l^;s#

Show RAM K]I5lF$k=_jAQ_N t-classesHWmH3k"U

#k?<"*hS?0djvFr=(7^9#

m: 3N3^sIO"BRS [i x] [circuit defaults] Config> Wm

sWHGO5]<H5l^;s#

Tag MAC U#k?<!=N=.~K?0U15l? MAC U#k?<

K"BRS ?0> (TAG1-TAG5) rdjvF^9#
Untag BRS?0> (TAG1-TAG5) H MAC U#k?js0&U#<Ac<

N=.~K?0U15l? MAC U#k?<HNX8r|n7^

9#

Use-circuit-defaults f<6<,HiU#C/&/i9h}N circuit-specificjAro|

7F"circuit-defaultsjArHQ9k3H,G-kh&K7^9#3

N3^sIO"Ul<`&jl<N BRS [i x] dlci [y] Config>

WmsWHGN_-zG9#

m: GU)kHr-zK9k?aKO"k<?<rFm<I 9k,
W,"j^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`

nD-N*;Y r2H7F/@5$#

:v9k3^sIrHQ7F"]$sH&]$sH&WmH3k (PPP)*hSUl<

`&jl<NSh}=sr=.7F/@5$#Ul<`&jl<NlgO"s~H

MCHo</&$s?<U'<9r=.9k3H,,WG9# PPPNlgO"MCH

o</&$s?<U'<9r=.9k9k@1GQ_^9#

m:

1. BRS$s?<U'<9&aKe<b+i clear-block " disable"enable" list"
*hS show 3^sIrP9H"*r5l?$s?<U'<9K=.5lF$k

Sh}=spsKFAr?(?j"j9H7?j7^9# BRSs~aKe<b+

i3liN3^sIrP7?lgO"Q<^MsH&P<Ack&5<-CH

(PVC)K=.5lF$kUl<`&jl<Sh}=spsKN_FAr?(?j"

j9H7?j7^9#

2. Sh}=s3^sIrHQ9k0K"!N3Hr0,K~lF/@5$#

BRS H%hTATsN=.
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v >N=.3^sIrHQ9k0K"interface 3^sIrHQ7F"$s?<U

'<9r*r7F*/3H,,WG9# (BRS =.O"3lr/)*KWa7

^9#)

v Class-nameQia<?<O"g8z.8zNhLr7^9#

v =TN class-namesr+?$lgO"list ^?O show 3^sIrHQ7^9#

v $s?<U'<9^?Os~eNSh}=srHQD=K7?eO"s~*h

SHiU#C/&/i9rIC/o|/Q97?j"s~^?OWmH3kr0

*KdjvF?j9k3H,G-^9#-zK9k?aKk<?<rFm<I

9k,W,"k3^sIO"enable"disable"use-circuit-defaults"*hS

clear-block3^sI@1G9#

3. t-class*hS c-class=.Q9r-zK9k?aK"k<?<r Fm<I9k,

WO"j^;s#

Activate-IP-precedence-filtering

activate-ip-precedence-filtering 3^sIO"]n IP HsMkrp7Fw.5lk"

^?O 2 ! TCP^?O UDP Ui0asHK~lFw.5lk APPN*hS SNA

Q1CHN BRS IPv4%hgLU#k?<r/09kNKHQ7^9# DLSw"IP P

3 HPR"*hS TN3270r=.9klgO"IPv4 %hgLSCHN_jMr=.9

k3Hb,WG9# \YKD$FO"9Z<8NXIP ]nHsMk*hS 2 !Ui

0asHbN SNA HiU#C/QN IP P<8gs 4 %hgLSCHh}NHQY

r2H7F/@5$#

=8:

activate-ip-precedence-filtering

Add-circuit-class

m: Ul<`&jl<N=.~KN_HQ5l^9#

add-circuit-class 3^sIO"$s?<U'<9&lYkG"f<6<jANSh}

c-classKdjvFil?s~0k<W,HQ9kXjLNSh}rdj6kNKHQ

7^9#

=8:

add-circuit-class class-name %

Add-class

add-class 3^sIO"XjLNSh}rf<6<jANSh} t-classKdj6k

NKHQ7^9#

m: =_"HiU#C/&/i9h}NGU)kHs~jArHQ7F$kUl<
`&jl<s~KP7F3N3^sIrHQ9kH"GU)kHs~jAr*

<P<i$I9k+I&+rRMil^9# XYesYH~z9kH"s~OHi

U#C/&/i9h}Ks~CjNjArHQ9kh&KQ95l"3^sI

NHQ,'ail^9# XNoYH~z9kH"3^sIO|~5l"=Ns~G

BRS H%hTATsN=.
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Oz-3-GU)kHs~jA,HQ5lk3HKJj^9#GU)kHs~

jArQ97?$lgO"BRS [i x][circuit defaults]Config> 3^sI&Wm

sWHKT/,W,"j^9#

=8:

add-class [class-nameor class#] %

c 1: Ul<`&jl<s~eK CIRC17 H$&>0N/i9r 1 DIC7^9#

BRS [i 1] [dlci 17] Config>add-class
This circuit is currently using circuit defaults...
Are you sure you want to override the defaults ?(Yes or [No]): y
Class name [DEFAULT]? CIRC17
Percent bandwidth to reserve [10]?5
BRS [i 1] [dlci 17] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1, circuit number 17
maximum queue length 10, minimum queue length 3
total bandwidth allocated 65%
total classes defined (counting one local and one default) 5

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible
protocol ASRT with default priority is not discard eligible

class DEF1 has 5% bandwidth allocated
protocol IP with priority NORMAL is not discard eligible.

class DEF2 has 5% bandwidth allocated
protocol ARP with priority NORMAL is not discard eligible.

class CIRC171 has 5% bandwidth allocated
no protocols or filters are assigned to this class.

assigned tags:

default class is DEFAULT with priority NORMAL

c 2: Ul<`&jl<s)eK class1 H$&>0N/i9r 1 DIC7^9#

BRS [i 2] [dlci 128]>add
This circuit is currently using circuit defaults...
Are you sure you want to override the defaults ?(Yes or [No]): y
Class name [DEFAULT]?
Class is already allocated.
BRS [i 2] [dlci 128]>add class1
Percent bandwidth to reserve [10]?
BRS [i 2] [dlci 128]>

BRS [i 2] [dlci 128]> list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 2, circuit number 128
maximum queue length 10, minimum queue length 3
total bandwidth allocated 60%
total classes defined (counting one local and one default) 3

class LOCAL has 10% bandwidth allocated

BRS H%hTATsN=.
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protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with default priority is not discard eligible
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible
protocol ASRT with default priority is not discard eligible

class class1 has 10% bandwidth allocated
no protocols or filters are assigned to this class.

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 2] [dlci 128]>

Assign

assign 3^sIO"Xj5l??0"WmH3k&Q1CH"^?OU#k?<r"
=N/i9bNCjN t-classH%hgLKdjvFkNKHQ7^9# 4 DN%h

gL?$WO"!NH*jG9#

v Urgent

v High

v Normal (GU)kH%hgL)

v Low

=8:

assign [protocol-class^?O TAG ^?O filter-class]

[class-namê ?O class#]

assign 3^sIO"Ul<`&jl<NUl<`NQ~D=- (DE) SCHr_j

9kNKbHQG-^9#

m: =_"HiU#C/&/i9h}NGU)kHs~jArHQ7F$kUl<
`&jl<s~KP7F3N3^sIrHQ9kH"GU)kHs~jAr*

<P<i$I9k+I&+rRMil^9# XYesYH~z9kH"s~OHi

U#C/&/i9h}Ns~CjNjArHQ9kh&KQ95l"3^sI

NHQ,'ail^9# XNoYH~z9kH"3^sIO|~5l"=Ns~G

Oz-3-GU)kHs~jA,HQ5lk3HKJj^9#GU)kHs~

jArQ97?$lgO"BRS [i x][circuit defaults]Config> 3^sI&Wm

sWHKT/,W,"j^9#

c 1:

assign IPX test
priority <URGENT/HIGH/NORMAL/LOW>: [NORMAL]? low
protocol IPX maps to class test with priority LOW Discard eligible <yes/no> [N]?

c 2: TOS U#k?<r class1 KdjvF^9# class1 O"0K add class3

^sIrHQ7F=.KIC5lF$^9#

BRS H%hTATsN=.
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BRS [i 2] [dlci 128]>assign ?
IP
ARP
DNA
VINES
IPX
OSI
AP2
ASRT
TUNNELING-IP
SDLC/BSC-IP
RLOGIN-IP
TELNET-IP
NETBIOS
SNA/APPN-ISR
SNMP-IP
MULTICAST-IP
DLSW-IP
TAG1
TAG2
TAG3
TAG4
TAG5
APPN-HPR
NETWORK-HPR
HIGH-HPR
MEDIUM-HPR
LOW-HPR
XTP-IP
UDP_TCP1
UDP_TCP2
UDP_TCP3
UDP_TCP4
UDP_TCP5
TOS1
TOS2
TOS3
TOS4
TOS5
Protocol or filter name [IP]? TOS1 �1�
Class name [DEFAULT]? class1 �2�
Priority [NORMAL]?
Frame Relay Discard Eligible [NO]?
TOS Mask [1-FF] [FF]?
TOS Range (Low) [0-FF] [0]? 1
TOS Range (High) [1]? 3
BRS [i 2] [dlci 128]> list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 2, circuit number 128
maximum queue length 10, minimum queue length 3
total bandwidth allocated 60%
total classes defined (counting one local and one default) 3

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with default priority is not discard eligible
protocol ARP with default priority is not discard eligible
protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible
protocol ASRT with default priority is not discard eligible

class class1 has 10% bandwidth allocated
the following protocols and filters are assigned:
filter TOS1 with priority NORMAL is not discard eligible

with TOS range x1 - x3 and TOS mask xFF

assigned tags:

default class is DEFAULT with priority NORMAL
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BRS [i 2] [dlci 128]>show

BANDWIDTH RESERVATION currently in RAM
interface number 2, circuit number 128
maximum queue length 10, minimum queue length 3
3 current defined classes:
class LOCAL has 10% bandwidth allocated
class DEFAULT has 40% bandwidth allocated
class class1 has 10% bandwidth allocated

protocol and filter assignments:

Protocol/Filter Class Priority Discard Eligible
--------------- ----- -------- ----------------
IP DEFAULT NORMAL NO
ARP DEFAULT NORMAL NO
DNA DEFAULT NORMAL NO
VINES DEFAULT NORMAL NO
IPX DEFAULT NORMAL NO
OSI DEFAULT NORMAL NO
AP2 DEFAULT NORMAL NO
ASRT DEFAULT NORMAL NO
TOS1 class1 NORMAL NO

with TOS range x1 - x3
and TOS mask xFF

BRS [i 2] [dlci 128]>

�1�TOSU#k?<rHQ9klgO"3 DNQia<?<r~O9k,W,"j^

9#D^j"TOS^9/"TOSOO-<B"*hS TOSOO-eBG9#3liNQ

ia<?<KD$FNb@O"WmH3kN=.HFk rbq h 1 , N X=.

*hSFkY NON XAddY 3^sIN`r2H7F/@5$#

Assign-circuit

m: Ul<`&jl<N=.~KN_HQ5l^9#

assign-circuit 3^sIO"$s?<U'<9&lYkG"Xj5l?s~rXj5

l?Sh} c-classKdjvFkNKHQ7^9# PVC rs~/i9KdjvFk

H-O DLCI rHQ7"SVC rs~/i9KdjvFkH-Os~>rHQ7^9#

m: circuit 3^sIrHQ7FP<Ack&5<-CHeN BRSrHQD=K7"

k<?<rFm<I7F+iGJ1lP"3N3^sIrQ$Fs~Ks~/

i9rdjvFk3HOG-^;s#

=8:

assign-circuit # class name

Change-circuit-class

m: Ul<`&jl<N=.~KN_HQ5l^9#

change-circuit-class 3^sIO"$s?<U'<9&lYkG"Xj5l? c-class

KdjvFil?s~0k<W,HQ9kSh}Nf(rQ99kNKHQ7^

9#

=8:

change-circuit-class class-name %
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Change-class

change-class 3^sIO"Sh} t-classK=.5l?Sh}NLrQ99kNKH

Q7^9#

m: =_"HiU#C/&/i9h}NGU)kHs~jArHQ7F$kUl<
`&jl<s~KP7F3N3^sIrHQ9kH"GU)kHs~jAr*

<P<i$I9k+I&+rRMil^9# XYesYH~z9kH"s~OHi

U#C/&/i9h}Ns~CjNjArHQ9kh&KQ95l"3^sI

NHQ,'ail^9# XNoYH~z9kH"3^sIO|~5l"=Ns~G

Oz-3-GU)kHs~jA,HQ5lk3HKJj^9#GU)kHs~

jArQ97?$lgO"BRS [i x][circuit defaults]Config> 3^sI&Wm

sWHKT/,W,"j^9#

=8:

change-class [class-nameor class#] %

Circuit

m: Ul<`&jl<N=.~KN_HQ5l^9#

circuit 3^sIO"Ul<`&jl<NQ<^MsH&P<Ack&5<-CH
(PVC) ^?O9$CAI&P<Ack&5<-CH (SVC) r=.9kNKHQ7^

9#3N3^sIO"BRS$s?<U'<9=.WmsWH (BRS [i #] Config>) +

i7+P;^;s#

=8:

circuit

add-class "assign" default-class "del-class " deassign "^?O change-class
3^sIrHQ9k0K"s~eN BRSrHQD=K7"k<?<rFm<I 7F

*/,W,"j^9#

PVC Nc:

BRS [i 1] Config> circuit
Circuit (PVC number or SVC name) to reserve bandwidth: [16]

BRS [i 1 ] [dlci 16] Config> enable

SVC Nc:

BRS [i 1] Config> circuit
Circuit (PVC number or SVC name) to reserve bandwidth: [16] svc01

BRS [i 1 ] [svc svc01] Config> enable

Ul<`&jl<s~KP7F enable 3^sIrP7"k<?<rFm<I9k
H"=Ns~KP7FJ<N=.3^sI,xQD=KJj^9#

add-class deassign Enable tag
assign default-class exit untag
change-class del-class List clear-block
disable show use-circuit-defaults

BRS H%hTATsN=.

h2O Sh}=sN=.*hSFk 31



Clear-block

clear-block 3^sIO"=TNSh}=s=.G<?r SRAM +iCn9kNKH

Q7^9#

=8:

clear-block

v 3N3^sIr PPPN$s?<U'<9&WmsWH+i~O9kH"=N$s

?<U'<9N9YFN BRS =.G<?,Cn5l^9#

v 3N3^sIrUl<`&jl<N$s?<U'<9&WmsWH+i~O9k

H"=N$s?<U'<9^?O$s?<U'<9eNs~OHQD=GJ/J

j"9YFNs~/i9=.G<?HHiU#C/&/i9h}NGU)kHs

~jA,Cn5l^9#?@7"D9Ns~NHiU#C/&/i9=.G<?

OCn5l:"$s?<U'<9eN BRSrFSHQD=K9lPxQD=G9#

v s~NHiU#C/&/i9=.G<?rCn9k?aKO"GiK$s?<U

'<9&lYk&WmsWH+i circuit 3^sIr~O7"!Ks~lYk&W
msWH+i clear-block 3^sIr~O7^9#Fs~NHiU#C/&/i9

=.G<?rCn7?eG"$s?<U'<9&lYk&WmsWH+i

clear-block 3^sIr~O7F"s~/i9=.G<?rCn7^9#3NQ9

O"k<?<rreloaded.9k^G-zKJj^;s#

c:

clear-block
You are about to clear BRS configuration information for this interface
Are you sure you want to do this (Yes or No): y
BRS [i 1] Config>

Deactivate-IP-precedence-filtering

deactivate-ip-precedence-filtering 3^sIO"IPv4 %hgLU#k?<h}rd

_K9kNKHQ7^9#

=8:

deactivate-ip-precedence-filtering

Deassign

deassign 3^sIO"Xj5l?WmH3k&Q1CH^?OU#k?<NTAT

s=r"GU)kHN t-classH%hgLK|59kNKHQ7^9#

m: =_"HiU#C/&/i9h}NGU)kHs~jArHQ7F$kUl<
`&jl<s~KP7F3N3^sIrHQ9kH"GU)kHs~jAr*

<P<i$I9k+I&+rRMil^9# XYesYH~z9kH"s~OHi

U#C/&/i9h}Ns~CjNjArHQ9kh&KQ95l"3^sI

NHQ,'ail^9# XNoYH~z9kH"3^sIO|~5l"=Ns~G

Oz-3-GU)kHs~jA,HQ5lk3HKJj^9#GU)kHs~

jArQ97?$lgO"BRS [i x][circuit defaults]Config> 3^sI&Wm

sWHKT/,W,"j^9#
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=8:

deassign [prot-class or filter-class]

Deassign-circuit

m: Ul<`&jl<N=.~KN_HQ5l^9#

deassign-circuit 3^sIO"$s?<U'<9&lYkG"Xj5l?s~NTA

Ts=rGU)kH c-classK|59kNKHQ7^9#

=8:

deassign-c #

Default-circuit-class

m: Ul<`&jl<N=.~KN_HQ5l^9#

default-circuit-class 3^sIO"$s?<U'<9&lYkG"GU)kHSh}

c-classNf<6<jA>H"=N/i9Ns~ (Sh} c-classKdjvFilF$

J$I)s~r^`) Kdj6ilkSh}Nf(r_j9kNKHQ7^9#

=8:

default-circuit-class class-name %

Del-circuit-class

m: Ul<`&jl<N=.~KN_HQ5l^9#

del-circuit-class 3^sIO"$s?<U'<9&lYkG"Xj5l?Sh} c-class

ro|9kNKHQ7^9#

=8:

del-circuit-class class-name

Default-class

default-class 3^sIO"GU)kH t-classH%hgLr,WJMK_j9kNK

HQ7^9#J0KM,Xj5lF$J$lg"79F`&GU)kHM,HQ5

l^9#=&GJ$lgO"GeKXj5l?M,HQ5l^9#

m: =_"HiU#C/&/i9h}NGU)kHs~jArHQ7F$kUl<
`&jl<s~KP7F3N3^sIrHQ9kH"GU)kHs~jAr*

<P<i$I9k+I&+rRMil^9# XYesYH~z9kH"s~OHi

U#C/&/i9h}Ns~CjNjArHQ9kh&KQ95l"3^sI

NHQ,'ail^9# XNoYH~z9kH"3^sIO|~5l"=Ns~G

Oz-3-GU)kHs~jA,HQ5lk3HKJj^9#GU)kHs~

jArQ97?$lgO"BRS [i x][circuit defaults]Config> 3^sI&Wm

sWHKT/,W,"j^9#

BRS H%hTATsN=.

h2O Sh}=sN=.*hSFk 33



=8:

default-cl [class-nameor class#] priority

Del-class

del-class 3^sIO"Xj5l?$s?<U'<9^?Os~+i"J0K=.5

l?Sh} t-classro|9kNKHQ7^9#

m: =_"HiU#C/&/i9h}NGU)kHs~jArHQ7F$kUl<
`&jl<s~KP7F3N3^sIrHQ9kH"GU)kHs~jAr*

<P<i$I9k+I&+rRMil^9# XYesYH~z9kH"s~OHi

U#C/&/i9h}Ns~CjNjArHQ9kh&KQ95l"3^sI

NHQ,'ail^9# XNoYH~z9kH"3^sIO|~5l"=Ns~G

Oz-3-GU)kHs~jA,HQ5lk3HKJj^9#GU)kHs~

jArQ97?$lgO"BRS [i x][circuit defaults]Config> 3^sI&Wm

sWHKT/,W,"j^9#

=8:

del-class [class-nameor class#]

Disable

disable 3^sIO"$s?<U'<9e ($s?<U'<9&WmsWH+i~O

7?lg) ^?Os~e (s~WmsWH+i~O7?lg) NSh}=srHQTD

K9kNKHQ7^9#3NQ9O"k<?<rFm<I 9k^G-zKJj^;

s#

Sh}=s,HQTDK5l?+I&+rN'9kKO"list 3^sIr~O7^9#

=8:

disable

Disable-hpr-over-ip-port-numbers

disable-hpr-over-ip-port-numbers 3^sIO"IP P3 HPRHiU#C/N BRS

U#k?<h}rHQTDK9kNKHQ7^9#

=8:

disable-hpr-over-ip-port-numbers

IP P3 HPRHiU#C/N BRSU#k?<h},HQTDK5l?+I&+rN

'9kKO"list 3^sIr~O7^9#

m: APPN,m<I&$a<8K^^lF$klgO"APPN Config> 3^sI&Wm

sWHG"IP P3 HPR HiU#C/rHQ9k+I&+r=.7^9#
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Enable

enable 3^sIO"$s?<U'<9e ($s?<U'<9&WmsWH+i~O7

?lg) ^?Os~e (s~WmsWH+i~O7?lg) NSh}=srHQD=K

9kNKHQ7^9#3NQ9O"k<?<rFm<I 9k^G-zKJj^;s#

=8:

enable

m:

v PPP$s?<U'<9eN BRSr=.9kH-O"$s?<U'<9&Wm

sWHG enable 3^sIrP7"k<?<rFm<I7?eG"HiU#C
/&/i9r=.7"HiU#C/&/i9KWmH3kHU#k?<rd

jvF^9#

v s~eG BRS ri|KHQD=K9kH"s~OGU)kHs~jArHQ

9kh&Ki|_j5l^9#$s?<U'<9&WmsWH*hSHiU

#C/&/i9rjA7?$Fs~Ns~WmsWHG"enable 3^sIrP
7^9#=Ne"k<?<rFm<I 7F+i"$s?<U'<9Ns~/i

9*hSFs~NHiU#C/&/i9r=.7^9#?H(P"!Nh&

K~O7^9#

t 6
Gateway user configuration
Config>f brs
Bandwidth Reservation User Configuration
BRS Config>interface 1
BRS [i 1] Config>enable
Please reload
router for this command to take effect
BRS [i 1] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1
maximum queue length 10, minimum queue length 3
total bandwidth allocated 10%
total circuit classes defined (counting one default) 1

class DEFAULT has 10% bandwidth allocated
no circuits are assigned to this class.

default class is DEFAULT

BRS [i 1] Config>circ 16
BRS [i 1] [dlci 16] Config>enable
Defaults are in effect for this circuit.
Please reload
router for this command to take effect.
BRS [i 1] [dlci 16] Config>ex
Please reload
router for this command to take effect.
BRS [i 1] [dlci 16] Config>

Enable-hpr-over-ip-port-numbers

enable-hpr-over-ip-port-numbers 3^sIO"IP P3 APPN-HPRHiU#C/N

BRS U#k?<h}rHQD=K7"IP P3 HPR Q1CHr1L9kNKHQ9

k UDP ]<HVfr=.9kNKHQ7^9#
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m: APPN,m<I&$a<8K^^lF$klgO"APPN Config> 3^sI&Wm

sWHG"IP P3 HPR rHQD=K7"IP P3 HPR HiU#C/KHQ9

k UDP ]<HVfrXj7^9#

=8:

enable-hpr-over-ip-port-numbers

c:

BRS Config> enable-hpr-over-ip-port-numbers
XID exchange port number [12000]?
HPR net trans prio port number [12001]?
HPR high trans prio port number [12002]?
HPR medium trans prio port number [12003]?
HPR low trans prio port number [12004]?

XID exchange port number
3NQia<?<O"XID r9KHQ5lk UDP]<HVfrXj7^9#

3N]<HVfO"MCHo</eN>NuVKjA5l?VfH18GJ

1lPJj^;s#

-zM: 1024A 65535

GU)kHM: 12000

Network priority port number
3NQia<?<O"network%hgLHiU#C/KHQ5lk UDP ]<

HVfrXj7^9#3N]<HVfO"MCHo</eN>NuVKjA

5l?VfH18GJ1lPJj^;s#

-zM: 1024A 65535

GU)kHM: 12001

High exchange port number
3NQia<?<O"high %hgLHiU#C/KHQ5lk UDP ]<H

VfrXj7^9#3N]<HVfO"MCHo</eN>NuVKjA5

l?VfH18GJ1lPJj^;s#

-zM: 1024A 65535

GU)kHM: 12002

Medium exchange port number
3NQia<?<O"medium%hgLHiU#C/KHQ5lk UDP ]<

HVfrXj7^9#3N]<HVfO"MCHo</eN>NuVKjA

5l?VfH18GJ1lPJj^;s#

-zM: 1024A 65535

GU)kHM: 12003

Low exchange port number
3NQia<?<O"low %hgLHiU#C/KHQ5lk UDP ]<HV

frXj7^9#3N]<HVfO"MCHo</eN>NuVKjA5l

?VfH18GJ1lPJj^;s#

-zM: 1024A 65535
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GU)kHM: 12004

Interface

interface 3^sIO"Sh}=s=.3^sI,,Q5lk7j"k&$s?<U'
<9r*r9kNKHQ7^9#Sh}=sO"PPP (]$sH&]$sH&WmH3

k) *hSUl<`&jl<&$s?<U'<9rT/9kk<?<eG5]<H5

l^9#

=8:

interface interface#

m:

1. 77$$s?<U'<9KP9kSh}=s3^sIr~O9klgO">NS

h}=s=.3^sIrHQ9k0K 3N3^sIr~O9k,W,"j^9#

Sh}=sWmsWHr*;7?eG"0K=.7?$s?<U'<9NSh}

=srQ99k?aK3NWmsWHKaj?$lgKO"FS3N3^sIr

GiK~O9k,W,"j^9#

2. WAN |5,HQ5lF*j"1 !$s?<U'<9K BRS,=.5lF$kl

g"2 !$s?<U'<9Kb BRSr=.9k,W,"j^9#Lo"WAN |

5,HQ5lF$klgKO"2 !$s?<U'<9O 1 !$s?<U'<9H

18"$GsF#F#<rhj^9," BRSNlgO=&GOJ$NG"1 !$

s?<U'<9H 2 !$s?<U'<9N>}G BRS r=.9k3H,,WG

9#

CjN$s?<U'<9eNSh}=srHQD=K9kKO"BRS Config> Wms

WHG"=NCjWmH3k^?OU#<Ac<r5]<H9k$s?<U'<9

NVfr~O7^9#3lKhj"3NOGb@7F$k BRS enable =.3^sI
rHQG-kh&KJj^9#$s?<U'<9VfrHQD=K7?e"2212rF

m<I7F"3N3^sIr-zK7F+iGJ$H"$s?<U'<9K>N=

.Q9rC(k3HOG-^;s#

m:

1. Ul<`&jl<&$s?<U'<9N BRSr=.7F$klgO"k<?<r

Fm<I9k0K"circuit 3^sIrHQ7Fs~r*r7"=liNs~NS
h}=srHQD=K9k3H,G-^9#

List

list 3^sIO"=_jA5lF$kSh}/i9H=l>lK]Z5lF$kf(
r=(9kNKHQ7^9#

list 3^sIH show 3^sIOwF$^9# list 3^sIO=TN SRAM jA

r=(7"show 3^sIO=TN RAM jAr=(7^9#

=8:

list interface#

list 3^sIrP9WmsWHK~8F"5^6^JPO,=(5l^9# list 3^
sIO"!NWmsWH+iP93H,G-^9#
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v BRS [i 1] [dlci 16] Config>

v BRS [i 1] Config>

v BRS Config>

v BRS [i 1] [circuit defaults] Config>

m: 3N3^sIrUl<`&jl<s~WmsWH (BRS [i x] [dlci y]

Config>) +iHQ9kH"s~,HiU#C/&/i9h}NGU)k

Hs~jArHQ7F$kN+"s~CjNjArHQ7F$kN+,

(5l^9#s~,GU)kHs~jArHQ7F$klg"GU)k

Hs~jAK=_jA5lF$kHiU#C/&/i9"WmH3k"

U#k?<"*hS?0,=(5l^9#?@7"GU)kHs~jA

rQ97?$lgKO"BRS[i x] [circuit defaults] Config> WmsW

HKT+J$HQ9G-^;s#

PPP$s?<U'<9N BRS $s?<U'<9&lYk&WmsWH (BRS [i 0])

*hSUl<`&jl<&$s?<U'<9N BRSs~lYk&WmsWH (BRS [i

0] [dlci 16] Config>) GO"list 3^sIO"=.5l?Sh}Nf("*hSd
jvFil?WmH3kHU#k?<rj9H7^9#

Ul<`&jl<N BRS $s?<U'<9&lYk&WmsWHGO"list 3^s
IO"s~/i9"=l>lK=.5l?Sh}Nf("*hSdjvFil?s

~rj9H7^9#

c 1

BRS Config>list
Bandwidth Reservation is available for 2 interfaces.

Interface Type State
--------- ---- -----

1 FR Enabled
2 PPP Enabled

The use of HPR over IP port numbers is disabled

BRS Config>interface 1
BRS [i 1] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1
maximum queue length 10, minimum queue length 3
total bandwidth allocated 10%
total circuit classes defined (counting one default) 1

class DEFAULT has 10% bandwidth allocated
the following circuits are assigned:

17
16 using defaults.
18 using defaults.

default class is DEFAULT

BRS [i 2] Config>exit
BRS Config>interface 2
BRS [i 2] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 2
maximum queue length 10, minimum queue length 3
total bandwidth allocated 50%
total classes defined (counting one local and one default) 2

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.
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class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:

protocol IP with default priority
protocol ARP with default priority
protocol DNA with default priority
protocol VINES with default priority
protocol IPX with default priority
protocol OSI with default priority
protocol AP2 with default priority
protocol ASRT with default priority

assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 2] Config>

c 2

BRS [i 1] [dlci 17] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
maximum queue length 10, minimum queue length 3
total bandwidth allocated 60%
total classes defined (counting one local and one default) 3

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:
protocol ASRT with priority NORMAL is not discard eligible
filter NETBIOS with priority NORMAL is not discard eligible

class CLASS1 has 10% bandwidth allocated
the following protocols and filters are assigned:
protocol IP with priority NORMAL is not discard eligible
protocol ARP with priority NORMAL is not discard eligible
protocol DNA with priority NORMAL is not discard eligible
protocol VINES with priority NORMAL is not discard eligible
protocol IPX with priority NORMAL is discard eligible
protocol OSI with priority NORMAL is not discard eligible
protocol AP2 with priority NORMAL is not discard eligible

c 3

BRS [i 1] [circuit defaults] Config>list

BANDWIDTH RESERVATION listing from SRAM
bandwidth reservation is enabled
interface number 1, default circuit
maximum queue length 10, minimum queue length 3
total bandwidth allocated 70%
total classes defined (counting one local and one default) 4

class LOCAL has 10% bandwidth allocated
protocols and filters cannot be assigned to this class.

class DEFAULT has 40% bandwidth allocated
the following protocols and filters are assigned:

protocol DNA with default priority is not discard eligible
protocol VINES with default priority is not discard eligible
protocol IPX with default priority is not discard eligible
protocol OSI with default priority is not discard eligible
protocol AP2 with default priority is not discard eligible
protocol ASRT with default priority is not discard eligible

class DEF1 has 10% bandwidth allocated
protocol IP with priority NORMAL is not discard eligible.

class DEF2 has 10% bandwidth allocated
protocol ARP with priority NORMAL is not discard eligible.

assigned tags:
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default class is DEFAULT with priority NORMAL

BRS [i 1] [circuit defaults] Config>

c 4

BRS Config>list
Bandwidth Reservation is available for 2 interfaces.

Interface Type State
--------- ---- -----

1 FR Enabled
2 PPP Enabled

The use of HPR over IP port numbers is enabled.

Transmission Type Port Number
----------------- -----------

XID exchange 12000
HPR network 12001
HPR high 12002
HPR medium 12003
HPR low 12004

Queue-length

queue-length 3^sIO"F BRS %hTATsKTATs=G-kQ1CHNt

r_j9kNKHQ7^9#F BRS/i9KO"=NWmH3k"U#k?<"*

hS?0KdjvFil?%hgLM,"j"F%hTATsK"3N3^sIG

Xj7?Q1CHtr]I9k3H,G-^9#

=8:

queue-length maximum-length minimum-length

3N3^sIO"F BRS%hTATsKTATs=G-kPCU!<NGgt"*

hSk<?<N~OPCU!<,T-7F$kH-KF BRS%hTATsKTAT

s=G-kGgtr_j7^9#

PPP$s?<U'<9KP7F queue-length rP9H"3N3^sIO"=N$s

?<U'<9KjA5lF$kF BRS t-classNF%hTATsN queue-lengthMr

_j7^9#

Ul<`&jl<&$s?<U'<9KP7F queue-length rP9H (WmsWH

BRS [i 0] Config> G)"3N3^sIO"=N$s?<U'<9NFQ<^MsH&

P<Ack&5<-CHKP7FjA5lF$kF BRS t-classNF%hTATsN

GU)kH queue-lengthMr_j7^9#

Ul<`&jl< PVC KP7F queue-length rP9H (WmsWH BRS [i

0] [dlci 16] Config> JIG)"3N3^sIO"=N PVC KjA5lF$kFBRS

t-classNF%hTATsNTATs95Mr_j7^9#3liNMO"=NUl<

`&jl<&$s?<U'<9K_j5lF$kGU)kHNTATs95Mr*

<P<i$I7^9#

EW: 3N3^sIO"=NHQ,TDgNH-J0O"HQ7J$G/@5$#
TATs95NGU)kHMO"[HsINf<6<Kd)G-kMG9#

TATsN95NMrb/_j7a.kH"k<?<N-=,g-/c<9

kD=-,"j^9#

BRS H%hTATsN=.
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Set-circuit-defaults

set-circuit-defaults 3^sIO"HiU#C/&/i9h}NGU)kHs~jAr

jA9kNK,WJ3^sIK"/;99kNKHQ7^9#3liNGU)kH

s~jAO"18HiU#C/&/i9H"WmH3k"U#k?<"*hS?0

djvFrHQG-k"$s?<U'<9eN9YFNUl<`&jl<s~GH

QG-^9#

=8:

set-circuit-defaults

Show

show 3^sIO"RAM K]I5lF$k=TNjAQ_Sh}/i9r=(9k

NKHQ7^9#

=8:

show interface#

show 3^sIrP9WmsWHK~8F"5^6^JPO,=(5l^9# show
3^sIO"!NWmsWH+iP93H,G-^9#

v BRS [i x] Config> - $s?<U'<9Vf x N$s?<U'<9&lY

k&WmsWH#

v BRS [i x] [dlci y] Config> - Ul<`&jl<&$s?<U'<9Vf

x eNs~ y Ns~lYk&WmsWH#!NcO"s~lYk&Wms

WH+iN show3^sINPOr(7F$^9#

BRS [i 1] [dlci 17] Config>show

Protocol/Filter Class Priority Discard Eligible
--------------- ----- -------- ----------------
IP CLASS1 NORMAL NO
ARP CLASS1 NORMAL NO
DNA CLASS1 NORMAL NO
VINES CLASS1 NORMAL NO
IPX CLASS1 NORMAL YES
OSI CLASS1 NORMAL NO
AP2 CLASS1 NORMAL NO
ASRT DEFAULT NORMAL NO
NETBIOS DEFAULT NORMAL NO

PPPN$s?<U'<9&WmsWH*hSUl<`&jl<Ns~WmsWHG

O"HiU#C/&/i9ps,=(5l^9#Ul<`&jl<N$s?<U'

<9&WmsWHGO"s~/i9ps,=(5l^9#

m:

1. 3N3^sIrUl<`&jl<s~WmsWH (BRS [i x] [dlci y] Config>)

+iHQ9kH"s~,HiU#C/&/i9h}NGU)kHs~jArHQ

7F$kN+"s~CjNjArHQ7F$kN+,(5l^9#s~,GU)

kHs~jArHQ7F$klg"GU)kHs~jAK=_jA5lF$kH

iU#C/&/i9"WmH3k"U#k?<"*hS?0,=(5l^9#?

@7"GU)kHs~jArQ97?$lgKO"BRS[i x] [circuit defaults]

Config> WmsWHKT+J$HQ9G-^;s#

BRS H%hTATsN=.
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2. 3N3^sIO BRS [i x] [circuit defaults] Config> WmsWH+iOHQ

G-^;s#

Tag

tag 3^sIO"MAC U#k?js0&U#<Ac<N=.~K?0U15l?

MAC U#k?<`\r"!KxQD=J BRS?0>KdjvFkNKHQ7^9#

BRS ?0>O"TAG1"TAG2"TAG3"TAG4"*hS TAG5 G9# assign3^s

IG BRS ?0>rXj7F"?0r BRS HiU#C/&/i9KdjvF^9#

=8:

tag mac_filter_tag#

list 3^sIrHQ9kH"IN MAC U#k?<&?0, BRS?0>KdjvF

ilF*j"IN BRS?0>,Sh}HiU#C/&/i9KdjvFilF$k

+,j9H5l^9#

m: =_"HiU#C/&/i9h}NGU)kHs~jArHQ7F$kUl<
`&jl<s~KP7F3N3^sIrHQ9kH"GU)kHs~jAr*

<P<i$I9k+I&+rRMil^9# XYesYH~z9kH"s~OHi

U#C/&/i9h}Ns~CjNjArHQ9kh&KQ95l"3^sI

NHQ,'ail^9# XNoYH~z9kH"3^sIO|~5l"=Ns~G

Oz-3-GU)kHs~jA,HQ5lk3HKJj^9#GU)kHs~

jArQ97?$lgO"BRS [i x][circuit defaults]Config> 3^sI&Wm

sWHKT/,W,"j^9#

Untag

untag 3^sIO"MAC U#k?<&?0VfH BRS ?0>NX8r|n9kN

KHQ7^9#?0r|nG-kNO"P~9k BRS?0>,Sh}HiU#C/&

/i9KdjvFilF$J$H-@1G9#

=8:

untag mac_filter_tag#

list 3^sIrHQ9kH"IN MAC U#k?<&?0, BRS?0>KdjvF

ilF*j"IN BRS?0>,Sh}HiU#C/&/i9KdjvFilF$k

+,j9H5l^9#

m: =_"HiU#C/&/i9h}NGU)kHs~jArHQ7F$kUl<
`&jl<s~KP7F3N3^sIrHQ9kH"GU)kHs~jAr*

<P<i$I9k+I&+rRMil^9# XYesYH~z9kH"s~OHi

U#C/&/i9h}Ns~CjNjArHQ9kh&KQ95l"3^sI

NHQ,'ail^9# XNoYH~z9kH"3^sIO|~5l"=Ns~G

Oz-3-GU)kHs~jA,HQ5lk3HKJj^9#GU)kHs~

jArQ97?$lgO"BRS [i x][circuit defaults]Config> 3^sI&Wm

sWHKT/,W,"j^9#

BRS H%hTATsN=.
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Use-circuit-defaults

use-circuit-defaults 3^sIO"$s?<U'<9&lYkG"s~CjNjAro

|7F"HiU#C/&/i9h}NGU)kHs~jArH&h&K9kNKH

Q7^9#s~GU)kHMrHQ9k3HNN'raakWmsWH,P^9#

=8:

use-circuit-defaults

m:

1. 3N3^sIO"Ul<`&jl<N=.~KN_HQ5l^9#

2. GU)kHr-zK9k?aKO"k<?<rFm<I 9k,W,"j^9#

c:

BRS [i 1] [dlci 17] Config>use-circuit-defaults
This circuit is currently NOT using circuit defaults...
Are you sure you want to delete current definitions and use defaults ? (Yes or
[No]): y
Defaults are in effect for this circuit.
Please reload
router for this command to take effect.
BRS [i 1] [dlci 17] Config>

Sh}=sFkWmsWHXN"/;9

Sh}=sFk3^sIK"/;97"k<?<eNSh}=srFk9kKO"

J<Nh&K7^9#

1. OPCONWmsWH (*) G talk 5 H~O9k#

2. GWCONWmsWH (+) G feature brs. H~O9k#

3. BRS> WmsWHG interface # H~O9k#?@7"# OFk9k$s?<U'

<9NVfG9#3lKhj"$s?<U'<9&lYk&WmsWH BRS [i x]>

,=(5l^9#?@7"x O$s?<U'<9VfG9#

4. Ul<`&jl<NlgN_"$s?<U'<9&WmsWHG circuit # H~O
7F"3N$s?<U'<9eNFk9ks~rXj9k#

3lKhj"s~lYk&WmsWH BRS [i x] [dlci y]> ,=(5l^9#?

@7"x O$s?<U'<9VfG"y Os~VfG9#

5. WmsWHG":v9kFk3^sIr~O9k# (44Z<8NXSh}=sFk

3^sIY r2H7F/@5$#)

talk 5 (t 5) 3^sIO"FkWm;9K"/;97^9#

feature brs 3^sIO"BRSFkWm;9K"/;97^9#3N3^sIO"

U#<Ac<> (brs) ^?OU#<Ac<Vf (1) rHQ7F~OG-^9#

interface # 3^sIO"Sh}=srFk9kCjN$s?<U'<9r*r7
^9#

circuit # 3^sIO"Ul<`&jl<NQ<^MsH&P<Ack&5<-C
H (PVC) N DLCI r*r7^9#

BRS> WmsWHG exit 3^sIr~O9lP"$DGb GWCONWmsWHK

ak3H,G-^9#

BRS H%hTATsN=.
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Sh}=sFkWmsWH (BRS>) K"/;97?i"=4 Kb@5lF$kCj

NFk3^sINIlGb~OG-^9#

Sh}=sFk3^sI

3NaGO"Sh}=sFk3^sINWsr(7"D9N3^sIKD$Fb@

7^9# =4 O"Sh}=sFk3^sIr(7F$^9#HQG-k3^sIO"

BRS FkWmsWH (BRS>"BRS [i x]>"^?O BRS [i x] [dlci y]>) KhCF[

Jj^9#

= 4. Sh}=sFk3^sINWs
3^sI FR GN_HQ !=

? (Help) 3N3^sI&lYkGHQD=J9YFN3^

sIr=(9k+"^?OCjN3^sIN*W

7gs (xQG-klg) rj9H7^9# xxvi

iZ<8NXXkWN~jYr2H7F/@5

$#

Circuit yes Ul<`&jl<NQ<^MsH&P<Ack&

5<-CH (PVC) N DLCI r*r7^9#Ul

<`&jl<NSh}=sHiU#C/rFk9

kKO"s~WmsWH&lYkK"k3H,,

WG9#

Clear =_N t-class+&s?<r/j"7"=lir

last t-class+&s?<H7F]I7^9# +&

s?<O/i9LKj9H5l^9#

Clear-circuit-class yes =_N c-class+&s?<r/j"7"=lir

last c-class+&s?<H7F]I7^9# +&

s?<O/i9LKj9H5l^9#

Counters =_N t-class+&s?<r=(7^9#
Counters-circuit-class yes =_N c-class+&s?<r=(7^9#
Interface Fk9k$s?<U'<9r*r7^9#

m: 3N3^sIO">NSh}=sFk3^s
IrHQ9k0K~O9k,W,"j^9#

Last GeK]I5l? t-class+&s?<r=(7^

9#

Last-circuit-class yes GeK]I5l? c-class+&s?<r=(7^

9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<

8NX<LlYk`nD-N*;Y r2H7F

/@5$#

Circuit

m: Ul<`&jl<rFk9kH-KN_HQ7^9#

circuit 3^sIO"Fk9kUl<`&jl< PVC N DLCI r*r9kNKHQ

7^9#3N3^sIO"BRS$s?<U'<9FkWmsWH (BRS [i #]>) +i

7+P;^;s#

=8:

BRS NFk
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circuit permanent-virtual-circuit-#

Ul<`&jl<s~r*r7?e"s~WmsWHG!N3^sIrHQ9k3

H,G-^9#

CLEAR
COUNTERS
LAST
EXIT

Clear

clear 3^sIO"=TNSh}=s t-class+&s?<r]I7F last 3^sIr
Q$F!wG-kh&K7"Mr/j"9kNKHQ7^9#+&s?<O"Sh

}HiU#C/&/i9KpE$F]}5l^9#

=8:

clear

Clear-Circuit-Class

m: Ul<`&jl<rFk9kH-KN_HQ7^9#

clear-circuit-class 3^sIO"=TNSh}=s c-class+&s?<r]I7F

last-circuit-class 3^sIrQ$F!wG-kh&K7"Mr/j"9kNKHQ7

^9#+&s?<O"s~/i9KpE$F]}5l^9#

=8:

clear-circuit-class

Counters

counters 3^sIO"PPP$s?<U'<9^?OUl<`&jl<s~KP7F

=.5l?HiU#C/&/i9NSh}=sHiU#C/rb@9k}Wr=(

9kNKHQ7^9#

=8:

counters

c: counters

Bandwidth Reservation Counters
Interface 1

Class Pkt Xmit Bytes Xmit Bytes Ovfl
LOCAL 0 0 0
DEFAULT 1 30 0
CLASS 1 1 56 0
CLASS 2 0 0 0

TOTAL 2 86 0

m: Bytes Ovfl sO"%hTATsNGg queue-lengthK#7?+""k$

O%hTATs,G.TATs95B&MK"kH-K"u.PCU!

<,T-7F$k$s?<U'<9+iQ1CH,h??aKQ1CH

rTATs=G-J+C?+N$:l+}3G>wG-J+C?Q1C

HNP$Htrj9H7F$^9#

BRS NFk
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Counters-Circuit-Class

m: Ul<`&jl<rFk9kH-KN_HQ7^9#

counters-circuit-class 3^sIO"Ul<`&jl<s~KP7F=.5l?Hi

U#C/&/i9N}Wr=(9kNKHQ7^9#

=8:

counters-circuit-class

c: counters-circuit-class

Bandwidth Reservation Circuit Class Counters
Interface 1

Class Pkt Xmit Bytes Xmit Bytes Ovfl
DEFAULT 25 3402 26
CIRCLASS1 1 56 0
CIRCLASS2 0 0 0

TOTAL 26 3458 26

Interface

interface 3^sIO"Sh}=sFk3^sI,,Q5lk7j"k&$s?<U'
<9r*r9kNKHQ7^9#Sh}=sO"PPP (]$sH&]$sH&WmH3

k) *hSUl<`&jl<&$s?<U'<9rT/9kk<?<eG5]<H5

l^9#

=8:

interface interface#

m: 77$$s?<U'<9KP9kSh}=s3^sIr~O9klgO">N
Sh}=sFk3^sIrHQ9k0K3N3^sIr~O9k,W,"j^

9#Sh}=sFkWmsWH (BRS>) r*;7?eG"Sh}=srFk9k?

aK3NWmsWHKaj?$lgKO"FS3N3^sIrGiK~O9k

,W,"j^9#

CjN$s?<U'<9NSh}=srFk9kKO"BRS> FkWmsWHG"=N

$s?<U'<9NVfr~O7^9#3lKhj"3NOGb@7F$kSh}

=sFk3^sIrHQG-kh&KJj^9#

Last

last 3^sIO"GeK]I5l? t-class}Wr=(9kNKHQ7^9# t-class

}WO"counters 3^sINlgH18U)<^CHG=(5l^9#

=8:

last

Last-Circuit-Class

m: Ul<`&jl<rFk9kH-KN_HQ7^9#

BRS NFk
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last-circuit-class 3^sIO"GeK]I5l?s~/i9}Wr=(9kNKHQ

7^9# c-class}WO"counters-circuit-class 3^sINlgH18U)<^CH

G=(5l^9#

=8:

last-circuit-class

BRS NFk
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h3O MAC U#k?<NHQ

3NOGO"h}~KQ1CHK,Q9kQ1CH&U#k?<rXj9k?aN

^N"/;9)f (MAC) NHQ!KD$Fb@7^9#\OKO"J<Na,^^

lF$^9#

v XMAC U#k?<H DLSw HiU#C/Y

v 50Z<8NXMAC U#k?<&Qia<?<Y

U#k?<HO"VjC89kH-NQ1CHN7$}hak?aK"Q1CHK

,Q5lk 1 HN,'G9# MAC U#k?<OVjC85lkHiU#C/KN

_FAr?(^9#

m: MAC U#k?<OHsMk&HiU#C/Kb,QG-^9#

U#k?<&Wm;9GO"VjC8s0~KQ1CHOh}5lk+"U#k?

<K]1ilk+"^?O?0U15l^9#"/7gsO"!NH*jG9#

v h} - Q1CHO"FAru1:KVjC8rLa9k3Hrv5l^9#

v U#k?< - Q1CHO"VjC8rLa9k3Hrv5l^;s#

v ?0U1 - Q1CHO"VjC8rLa9k3Hrv5l^9,"=.D=JQi

a<?<KpE$F"1 A 64 NOONVfG^</U15l^9#

MAC U#k?<O"!N 3 DN*V8'/H+i=.5l^9#

1. U#k?<`\ - Q1CHbN"Il9&U#<kI^?O$UN&#sI&N

G<?K,Q5lk 1 DN,'G9#3N,'r,Q7?kLO"? (lW9k)

^?O6 (lW7J$) N$:l+NuVG9#

2. U#k?<&j9H - 1 D^?O#tNU#k?<`\Nj9H,~CF$^9#

3. U#k?< - 1 HNU#k?<&j9H,~CF$^9#

MAC U#k?<H DLSw HiU#C/

MAC U#k?<rBu9k3HKhj"DLSw MCHo</Ne. LLC HiU#

C/rU#k?<K]1k9k3H,G-^9#

LLC KP9kU#k?<r_j9kH-O"Bridge NetVfr"=NU#k?<N$

s?<U'<9VfH7FHQ7^9# Bridge NetVfO"k<?<K=.7?$

s?<U'<9NtK 2 rC;7Fha^9#$s?<U'<9Nj9Hr+?$l

gO=hConfig> WmsWHG list devices 3^sIr~O9k+"^?O + Wm

sWHG configuration r~O7^9#

!NcGO"Bridge NetVfO 7 G9#

Ifc 0 Token Ring Slot: 1 Port: 1
Ifc 1 Token Ring Slot: 1 Port: 2
Ifc 2 Token Ring Slot: 2 Port: 1
Ifc 3 Token Ring Slot: 2 Port: 2
Ifc 4 Ethernet Slot: 4 Port: 1
Ifc 5 Ethernet Slot: 4 Port: 2

© Copyright IBM Corp. 1994, 1998 49



?H(P"3N Bridge NetKP7FU#k?<r_j7?lg"k<?<O|0U

#k?<KlW9kUl<`rQ~7^;s#eojK"3liNUl<`rVj

C8K>w7^9#

MAC U#k?<&Qia<?<

U#k?<rn.9kH-KO"!NQia<?<Nlt^?O4trXj9k3

H,G-^9#

v /.5 MAC "Il9^?O"Fh MAC "Il9

v Q1CHbNHg9kG<?

v U#k?<K]1kQ1CHNU#<kIK,Q5lk^9/

v $s?<U'<9Vf

v ~O / PONXj

v q^ / |0 / ?0NXj

v ?0M (?0,Xj5lF$klg)

U#k?<`\Qia<?<

!NQia<?<O""Il9&U#k?<`\ (address-filter-item)r=.9kNK

HQ5l^9#

v "Il9&?$W: SOURCE^?O DESTINATION

v ?0: tag-value

v "Il9&^9/: hex-mask

FU#k?<`\ (filter-item) O"Q1CHbN?$WHHg9k"Il9&?$W

(SOURCE^?O DESTINATION N$:l+) rXj7^9#

"Il9&^9/O"16 J!G~O9ktzNsG"Q1CHN"Il9HfS9k

NKHQ5l^9#^9/O"Xj5l? MAC "Il9HfS9k0K"Q1CH

N SOURCE^?O DESTINATION MAC "Il9K,Q5l^9#

"Il9&^9/O"MAC "Il9H95,y7/J1lPJi:"XjN MAC "

Il9Hy7$+I&+rfS9k0K MAC "Il9bNP$HHN@}Qrhk

P$HrXj7^9#^9/,Xj5lF$J$lgO"*<k 1 H7F[j5l^

9#

U#k?<&j9H&Qia<?<

!NQia<?<O"U#k?<&j9H (filter-list) r=.9kNKHQ5l^9#

v >0: an ASCII-string

v U#k?<`\j9H: filter-item 1 . . . filter-item n

v "/7gs: INCLUDE"EXCLUDE"TAG(n)

U#k?<&j9HO"1 D^?O#tNU#k?<`\G=.5l^9#FU#k

?<&j9HKO"G-N>0,?(il^9#

MAC U#k?<NHQ
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Q1CHKU#k?<&j9Hr,Q9kH$&3HO"FU#k?<`\r"j

9HKIC5l?gxGfS9k3Hr=7^9#j9HbN$:l+NU#k?

<`\, TRUE rora7?lg"U#k?<&j9HO=lKXj5lF$k"/

7gsra7^9#

U#k?<&Qia<?<

!NQia<?<O"U#k?<r=.9kNKHQ5l^9#

v U#k?<&j9H>: ASCII-string 1 . . . ASCII-string n

v $s?<U'<9Vf: IFC-number

v ]<H}~: INPUT ^?O OUTPUT

v GU)kH&"/7gs: INCLUDE"EXCLUDE"^?O TAG

v GU)kH&?0: tag-value

U#k?<N=.O"1 HNU#k?<&j9H>r$s?<U'<9VfKP~U

1"INPUT ^?O OUTPUTrXj9k3HKhCFT$^9#U#k?<rQ1C

HK,Q9kH$&3HO"P~U1il?U#k?<&j9HN=l>lr"X

jNVfN$s?<U'<9Gu. (INPUT) ^?Ow. (OUTPUT)5lkQ1CH

K,Q9k3HrU#7F$^9#

U#k?<,Q1CHr INCLUDE roH>A7?lg"=NQ1CHO>w5l^

9#U#k?<,Q1CHr EXCLUDE roH>A7?lg"=NQ1CHOQ~5

l^9#U#k?<, TAG roH>A7?lg"P]NQ1CHO?0rU1F>

w5l^9#

FU#k?<NICQia<?<H7F"GU)kH&"/7gs,"j^9#3

lO"U#k?<&j9HN9YF,lW7J+C?kLH7FhilkhVG

9#3NGU)kHMO INCLUDE G9," INCLUDE"EXCLUDE"^?O TAG N

$:lK_j7Fb=$^;s#GU)kH&"/7gs, TAG NlgO"?0M

bXj7^9#

MAC U#k?<&?0NHQ

J<K"MAC U#k?<&?0NHQ!N$/D+rj9H7^9#

v MAC "Il9&U#k?<O"?0rHQ7F"Sh}=sH MAC U#k?<

!= (MCF) ,&1Gh}7^9#^?"Sh}=srHQ7F$kf<6<O"

?H(PVjC8& HiU#C/K?0rdjvF"=lr,`9k3H,G-^

9#

v ?0U1Wm;9O"MAC U#k?<=.3s=<kGU#k?<`\rn.7"

=lK?0rdjvF^9#!K"3N?0rHQ7F"3N?0KX"9k9

YFNQ1CHrP]K7?Sh}/i9r_j7^9#?0MO"=_O 1 A 64

NOOGJ1lPJj^;s#

v MAC U#k?<=.Wm;9G?0U-U#k?<rn.7?i"Sh}=s

(BRS) tag =.3^sIrHQ7F"MAC U#k?<&?0VfK BRS ?0>

(TAG1"TAG2"TAG3"TAG4"^?O TAG5) rdjvF^9#!K"BRS assign
=.3^sIG3N BRS?0>rHQ7F"P~9k MAC U#k?<rSh}

HiU#C/&/i9H%hgLKdjvF^9#

MAC U#k?<NHQ
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v Gb 5 DN?0U- MAC "Il9r"1 A 5 NMK_j9k3H,G-^9#

TAG1 ,GiK5w5l"!K TAG2 H$&qgK TAG5 ^G31il^9#

?0KhCF"IP HsMkN X0k<WY r2H9k9k3HbG-^9# MAC

"Il9&U#k?<N?0U1!=rHQ7F"Q1CHrCjN0k<WKd

jvFk3HKhCF"IP HsMkN(sI]$sHr$UNtN0k<WKj05

;k3H,G-^9#

MAC U#k?<NHQ
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h4O MAC U#k?<N=.*hSFk

3NOGO"MAC U#k?<N=.*hSFkWmsWHK"/;99k}!"*

hSxQD=J3^sINHQ!KD$Fb@7^9#\OKO"J<Na,^^

lF$^9#

v 61Z<8NXMAC U#k?<FkWmsWHXN"/;9Y

v 62Z<8NXMAC U#k?<Fk3^sIY

MAC U#k?<=.WmsWHXN"/;9

MAC U#k?<=.3^sIK"/;99kKO"CONFIG Wm;9+i feature
3^sIrHQ7^9# feature 3^sIrHQ9kH"WmH3k*hSMCHo
</&$s?<U'<9N=.Wm;9N0tNCjU#<Ac<N=.3^sI

K"/;9G-^9#

feature 3^sINeK?ddr~O9kH"HQ7F$k=UH&'"&jj<9
GxQD=JU#<Ac<Nj9Hr~jG-^9#?H(P"!Nh&K~O7

^9#

Config> feature ?
WRS
BRS
MCF
Feature name or number [MCF]?

MAC U#k?<=.WmsWHK"/;99kKO"feature 3^sIK31F

feature number(3) ^?O short name(MCF) r~O7^9#?H(P"!Nh&K

~O7^9#

Config> feature mcf
MAC Filtering user configuration
Filter config>

MAC U#k?<=.WmsWHK"/;97?i"CjN=.3^sIN~Or+

O9k3H,G-^9# MAC U#k?<=.WmsWH+i exit 3^sIr~O
9lP"$DGb CONFIG WmsWHKak3H,G-^9#

MAC U#k?<=.3^sI

3NaGO"MAC U#k?<=.3^sINWsr(7^9#3liN3^sIO

Filter config> WmsWHG~O7^9#

J<N3^sIrHQ7F"MAC U#k?js0&U#<Ac<r=.7^9#

= 5. MAC U#k?<=.3^sINWs
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?

OCjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxvii

Z<8NXXkWN~jY r2H7F/@5$#

Attach U#k?<&j9HrU#k?<KIC7^9#
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= 5. MAC U#k?<=.3^sINWs (3-)
3^sI !=

Create U#k?<&j9H""k$O INPUT ^?O OUTPUT U#k?<rn

.7^9#

Default Xj5l?GU)kH&"/7gsr EXCLUDE"INCLUDE"^?O

TAG K_j7^9#
Delete U#k?<&j9HKX"9k9YFNpsr|n7^9#^?"create

filter 3^sIrHQ7Fn.5l?U#k?<bo|7^9#
Detach U#k?<&j9HrU#k?<+i|n7^9#

Disable MACU#k?<4NrHQTDK9k+"^?OCjNU#k?<rH

QTDK7^9#

Enable MACU#k?<4NrHQD=K9k+"^?OCjNU#k?<rH

QD=K7^9#

List f<6<KhCF=.5l?9YFNU#k?<&j9H*hSU#k?

<NWsrj9H7^9#^?"3NU#k?<KIC5l?U#k?

<&j9HNj9H"*hSU#k?<KX9k9YFNe3psb8.

7^9#

Move XjNU#k?<KIC5l?U#k?<&j9Hr[s7>7^9#

Reinit k<?<NDjNt,KFAr?(:K"975l?=.+i MAC U#

k?<&79F`4NrFi|=7^9#

Set-Cache U#k?<N-cC7e&5$:rQ97^9#

Update CjNU#k?<&j9HNpsrIC^?Oo|7^9#:v9k5V

3^sINaKe<,=(5l^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#

Attach

attach 3^sIO"U#k?<&j9HrU#k?<KIC9kNKHQ7^9#

U#k?<N=.O"1 HNU#k?<&j9Hr$s?<U'<9VfKX"U1

k3HKhCFT$^9#U#k?<&j9HO"1 D^?O#tNU#k?<`\

G=.5l^9#

=8:

attach filter-list-name filter-number

Create

create 3^sIO"U#k?<&j9H""k$O INPUT ^?O OUTPUTU#k

?<rn.9kNKHQ7^9#

=8:

create list filter-list-name

filter [input or output] interface-number

list filter-list-name

U#k?<&j9Hrn.7^9#j9HKO"f<6<,*r7?Gg 16

8zNG-N8zs (Filter-list-name)N>0rU1^9#3N>0O"n.7

F$kU#k?<&j9Hr1L9kNKHQ7^9#^?"3N>0O"

=NU#k?<&j9HKX"7?>N3^sIGbHQ5l^9#

MAC U#k?<N=.
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filter [input or output] interface-number

U#k?<rn.7"=lr$s?<U'<9VfGXj5l?$s?<U

'<9eN INPUT ^?O OUTPUT }~KP~9kMCHo</KV-^

9#GU)kHGO"3NU#k?<OU#k?<`\rUC;:Kn.5

l"GU)kH&"/7gsO INCLUDE G"j"ENABLED K5l^9#

Default

default 3^sIO"Xj5l?U#k?<Vfr}DU#k?<NGU)kH&"
/7gsr EXCLUDE"INCLUDE"^?O TAG K_j9kNKHQ7^9#

=8:

default exclude filter-number

include filter-number

tag tag-number filter-number

exclude filter-number

Xj5l?U#k?<VfNU#k?<NGU)kH&"/7gsr

EXCLUDE K_j7^9#

include filter-number

Xj5l?U#k?<VfNU#k?<NGU)kH&"/7gsr

INCLUDE K_j7^9#

tag tag-number filter-number

Xj5l?U#k?<VfNU#k?<NGU)kH&"/7gsr TAG K

_j7"X"N?0Mr?0VfK_j7^9#

Delete

delete 3^sIO"U#k?<&j9HKX"9k9YFNpsr|n7"djvF
il?>0r7,U#k?<&j9HN>0H7Fr|9kNKHQ7^9#f<

6<,9GKn.7?U#k?<KU#k?<&j9H,UC5lF$klg"3

N3^sIO?bo|;:K"3s=<kK(i<&aC;<8r=(7^9#^

?"3Nj9HK09k9YFNU#k?<`\bo|5l^9#

create filter 3^sIrHQ7Fn.5l?U#k?<b"3N3^sIGo|5l
^9#

=8:

delete list filter-list

filter filter-number

list filter-list

U#k?<&j9HKX"9k9YFNpsr|n7"djvFil?8z

sr7,U#k?<&j9HN>0H7Fr|7^9#U#k?<&j9H

O"J0K create list 3^sIG~O5l?8zsGJ1lPJj^;s#

MAC U#k?<N=.
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f<6<,9GKn.7?U#k?<KU#k?<&j9H,UC5lF$

klg"3N3^sIO?bo|;:K"3s=<kK(i<&aC;<8

r=(7^9#3N3^sI,HQ5lkH"3Nj9HK07F$k9Y

FNU#k?<`\bo|5l^9#

filter filter-number

create filter 3^sIrHQ7Fn.5l?U#k?<ro|7^9#

Detach

detach 3^sIO"U#k?<&j9H> (filter-list Qia<?<) rU#k?<

(filter-numberQia<?<) +io|9kNKHQ7^9#

=8:

detach filter-list-name filter-number

Disable

disable 3^sIO"MAC U#k?<4NrHQTDK9k+"^?OCjNU#

k?<rHQTDK9kNKHQ7^9#

=8:

disable all

filter filter-number

all MAC U#k?<4NrHQTDK7^9#?@7"0KHQD=K5l?U

#k?<O"ENABLED H7F_j5l?^^KJj^9#

filter filter-number

CjNU#k?<rHQTDK7^9# filter-numberQia<?<O"list
filters 3^sIG=(5l?VfKP~7^9#

Enable

enable 3^sIO"MAC U#k?<4NrHQD=K9k+"^?OCjNU#k

?<rHQD=K9kNKHQ7^9#

=8:

enable all

filter filter-number

all MAC U#k?<4NrHQD=K7^9#?@7"U#k?<+NO

DISABLED K_j5l?^^KJklgb"j^9#

filter filter-number

CjNU#k?<rHQD=K7^9# filter-numberQia<?<O"list
filters 3^sIG=(5l?VfKP~7^9#

MAC U#k?<N=.
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List

list 3^sIO"f<6<KhCF=.5l?9YFNU#k?<&j9HHU#k
?<NWsrj9H9kNKHQ7^9#U#k?<KUC5l?9YFNU#k

?<&j9HNj9HO=(5l^;s#=N>K"!Nps,=(5l^9#

v U#k?<&79F`NuV (ENABLE, DISABLE) ,~CF$kj9H

v =.Q_U#k?<&j9H&l3<IN8g

v D9N=.Q_U#k?<&l3<I

5iK"FU#k?<KD$F"!Nps,=(5l^9#

v U#k?<Vf

v $s?<U'<9Vf

v U#k?<N}~ (INPUT"OUTPUT)

v U#k?<NuV (ENABLE"DISABLE)

v U#k?<NGU)kH&"/7gs (TAG"INCLUDE"EXCLUDE)

^?"3N3^sIO"U#k?<KUC5l?U#k?<&j9HNj9H"*

hSU#k?<KX9k9YFNe3psb8.7^9#

=8:

list all

filter filter-number

all =.5l?9YFNU#k?<&j9H*hSU#k?<NWsr=(7^

9#

filter filter-number

Xj5l?U#k?<KUC5l?U#k?<&j9HNj9H"*hS=

NU#k?<KX9k9YFNe3psr8.7^9#

Move

move 3^sIO"Xj5l?U#k?< (filter-numberQia<?<KhCF(5

lk) KIC5l?U#k?<&j9Hr[s7>9NKHQ7^9# Filter-list-name1

KhCF(5lkj9HO"Filter-list-name2KhCF(5lkj9HN>0K\05

l^9#

=8:

move filter-list-name1 filter-list-name2 filter-number

Reinit

reinit 3^sIO"k<?<NDjNt,KFAr?(:K"975l?=.+i
MAC U#k?<&79F`4NrFi|=9kNKHQ7^9#

=8:

reinit

MAC U#k?<N=.
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Set-Cache

set-cache 3^sIO"GU)kHN-cC7e&5$: (16) r 4 A 32768NO

ONtKQ99kNKHQ7^9#

=8:

set-cache cache-size filter-number

Update

update 3^sIO"CjNU#k?<&j9HrpsrIC^?Oo|9kNKH
Q7^9#,WJU#k?<&j9H>rXj7F3N3^sIrHQ9kH"=

NCjU#k?<&j9HN Filter filter-list-name Config> WmsWH,=(5

l^9#3&7F=(5l?7?JWmsWH+i"Xj5l?j9HNpsrQ

99k3H,G-^9#

7?K=(5l?WmsWH&lYkrHQ7F"U#k?<&j9HKU#k?

<`\rIC^?Oo|7^9#U#k?<&j9HKU#k?<`\rXj9k

gxOEWG9#=lKhCF"U#k?<`\,Q1CHK,Q5lkgx,h

^k+iG9#

=8:

update filter-list-name

975V3^sI

3NaGO"MAC U#k?<=.5V3^sINWsr(7^9#3liN5V3

^sIO Filter filter-list-name config> WmsWHG~O7^9#

= 6. 975V3^sINWs
5V3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?

OCjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxvii

Z<8NXXkWN~jY r2H7F/@5$#

Add /.5^?O"Fh MAC "Il9&U#k?<^?O&#sI&&U#

k?<rIC7^9#U#k?<`\rU#k?<&j9HKIC7^

9#

Delete U#k?<`\rU#k?<&j9H+io|7^9#

List f<6<KhCF=.5l?9YFNU#k?<&j9HHU#k?<N

Wsrj9H7^9#^?"3NU#k?<KUC5l?U#k?<&j

9HNj9H"*hSU#k?<KX9k9YFNe3psb8.7^

9#

Move Xj5l?U#k?<KUC5l?U#k?<&j9Hr[s7>7^

9#

Set-Action INCLUDE"EXCLUDE"^?O TAG (?0Vf*W7gsU-) ror>

A9kh&K"U#k?<`\r_j7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#

J<N5V3^sIrHQ7F"U#k?<&j9Hr977^9#

MAC U#k?<N=.
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Add

add 5V3^sIO"U#k?<`\rU#k?<&j9HKIC9kNKHQ7^
9#3N5V3^sIGOCLK"/.5^?O"Fh MAC "Il9HfS9k?

aN 16 JtrIC7?j""k$OQ1CH&G<?HfS9k?aN^9/U-

Nl"N&#sI&&G<?rIC7?j9k3H,G-^9#

U#k?<&j9HKU#k?<`\rXj9kgxOEWG9#=lKhCF"

U#k?<`\,Q1CHK,Q5lkgx,h^k+iG9#

add 5V3^sIrHQ9k?SK"U#k?<&j9HbKU#k?<`\,n.
5l^9#GiKn.5l?U#k?<`\KOU#k?<`\Vf 1 ,djvFi

l"!N`\KOVf 2 ,djvFilkH$&h&KJj^9# add 5V3^s
Ir5oK~O9kH"k<?<OIC5l?P+jNU#k?<`\NVfr=

(7^9#

GiNlW,+D+kH"U#k?<`\N,QOd_5l"U#k?<&j9H

NXjN"/7gsKpE$F"U#k?<&j9HO INCLUDE"EXCLUDE"^?

O TAG K>A7^9#U#k?<&j9HNINU#k?<`\KblW7J$l

gKO"U#k?<NGU)kH&"/7gs (INCLUDE"EXCLUDE"^?O TAG)

,a5l^9#

=8: add sourcehex-MAC-addr hex-Mask

destinationhex-MAC-addr hex-Mask

window MAC offset-value hex-data hex-mask

window INFO offset-value hex-data hex-mask

source hex-MAC-addr hex-Mask

/.5 M A C "Il9HfS9k?aN 1 6 JtrIC7^9#

hex-MAC-addr O"Gg 16 eNvtN 16 JtG"0K 0x rU1:K~

O9k,W,"j^9#

hex-maskQia<?<O hex-MAC-addressH1895G"k3H,,WG"

j"Q1CHbNXj5l? MAC "Il9H@} AND 5l^9#GU)

kHN hex-maskz-tO"9YF, 2 JtN 1 KJj^9#

hex-MAC-addrQia<?<O"8`^?Os8`NSCH[sGXj9k3

H,G-^9#8`SCH[sO"1K 16 JtH7FXj7^9 (?H(

P"000003001234)#^?"l"N 16 Jtr 2 e:DO$Us (-) GhZC

F=93HbG-^9 (?H(P"00-00-03-00-12-34)#

s8`SCH[sO"l"N 16 Jtr 2 e:D3ms (:) GhZCFXj

7^9 (?H(P"00:00:C9:09:66:49)#U#k?<`\N MAC O"8`=-

Hs8`=-rhL9k?aK"oKO$Us (-) ^?O3ms (:) N$:l

+rHQ7F=(7^9#

destination hex-MAC-addr hex-Mask

HgNP],Q1CHN/.5 MAC "Il9GOJ/""Fh MAC "I

l9G"k3Hr|$F"add source5V3^sIH1MK!=7^9#

MAC U#k?<N=.
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window MAC offset-value hex-data hex-mask

^9/U- 16 JtrQ1CH&G<?KHg9k?aNXjN*U;CH

(Ul<`Nh,+iW;5l?) rHQ7F"9i$G#s0&&#sI&&

U#k?<`\rIC7^9#

window INFO offset-value hex-data hex-mask

*U;CH,psU#<kINh,+iW;5lk3Hr|$F"add
window mac 3^sIH1MG9#

Delete

delete 5V3^sIO"U#k?<`\rU#k?<&j9H+i|n9kNKHQ
7^9#U#k?<`\ro|9kKO"=N`\rIC7?H-KdjvF?U

#k?<`\VfrXj7^9#

delete 5V3^sI,HQ5l?H-K88?VfgN9-VOdail^9#?H
(P"U#k?<`\ 1"2"3"*hS 4 ,8_7"U#k?<`\ 3 ,o|5l

?lg"U#k?<`\ 4 NVf, 3 KQ95l^9#

=8:

delete filter-item-number

List

list 5V3^sIO"9YFNU#k?<`\l3<INj9Hru~PO9kNK
HQ7^9#F MAC "Il9&U#k?<`\KX9k!Nps,=(5l^9#

v 8`A0*hSs8`A0N MAC "Il9H"Il9&^9/

v U#k?<`\Vf

v "Il9&?$W (/.5^?O"Fh)

v U#k?<&j9HN"/7gs

=8:

list canonical

noncanonical

mac-address canonical

mac-address noncanonical

window

canonical
U#k?<&j9HbN9YFNU#k?<`\l3<INj9Hru~P

O7F"`\Vf""Il9&?$W (SRC"DST)"8`A0 MAC "Il

9"*hS8`A0"Il9&^9/r=(7^9#U#k?<&j9HN

"/7gsb(5l^9#

mac-address canonical
U#k?<&j9HbN9YFNU#k?<`\l3<INj9Hru~P

MAC U#k?<N=.
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O7F"`\Vf""Il9&?$W (SRC"DST)"8`A0 MAC "Il

9"*hS8`A0"Il9&^9/r=(7^9#^?"U#k?<&j

9HN"/7gsb(5l^9#

noncanonical
U#k?<&j9HbN9YFNU#k?<`\l3<INj9Hru~P

O7F"`\Vf""Il9&?$W (SRC"DST)"s8`A0 MAC "I

l9"*hSs8`A0"Il9&^9/r=(7^9#U#k?<&j9

HN"/7gsb(5l^9#

mac-address noncanonical
U#k?<&j9HbN9YFNU#k?<`\l3<INj9Hru~P

O7F"`\Vf""Il9&?$W (SRC"DST)"s8`A0 MAC "I

l9"*hSs8`A0"Il9&^9/r=(7^9#U#k?<&j9

HN"/7gsb(5l^9#

window
U#k?<&j9HbN9YFN9i$G#s0&&#sI&&U#k?<

`\l3<INj9Hru~PO7F"`\Vf"pl"*U;CH"G<

?"*hS^9/r=(7^9#U#k?<&j9HN"/7gsb(5l

^9#

Move

move 5V3^sIO"U#k?<&j9HbNU#k?<`\r[s7>7^9#
Vf, filter-item-name1KhCFXj5lF$kU#k?<`\O"filter-item-name2

N>0K\05l"Vf,U1>5l^9#

=8:

move filter-item-name1 filter-item-name2

Set-Action

set-action 5V3^sIO"INCLUDE"EXCLUDE"^?O TAG (?0Vf*W7

gsU-) ror>A9kh&K"U#k?<`\r_j9k3H,G-^9#U#

k?<&j9HNU#k?<`\N 1 D,"U#k?<P]H+J5lkQ1CHN

3sFsDKlW7F$klg"U#k?<&j9HOXj5l?roK>A7^

9#GU)kH_jMO INCLUDE G9#

=8:

set-action [INCLUDE or EXCLUDE or TAG] tag-number

MAC U#k?<FkWmsWHXN"/;9

MAC U#k?<Fk3^sIK"/;99kKO"GWCON Wm;9+i feature
3^sIr~O7^9# feature 3^sIrHQ9kH"WmH3k*hSMCHo
</&$s?<U'<9NFkWm;9N0tNCjk<?<!=NFk3^sI

K"/;9G-^9#

MAC U#k?<N=.
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feature 3^sINeK?ddr~O9kH"HQ7F$k=UH&'"&jj<9
GxQD=JU#<Ac<Nj9Hr~j9k3H,G-^9#?H(P"!Nh

&K~O7^9#

+ feature ?
WRS
BRS
MCF

MAC U#k?<FkWmsWHK"/;99kKO"feature 3^sIK31F"U
#<Ac<Vf (3) ^?O;L> (MCF) r~O7^9#?H(P"!Nh&K~O

7^9#

+ feature mcf
MAC Filtering user monitoring
Filter>

MAC U#k?<FkWmsWHK"/;97?i"CjNFk3^sIN~Or+

O9k3H,G-^9# MAC U#k?<FkWmsWH+i exit 3^sIr~O
9lP"$DGb GWCON WmsWHKak3H,G-^9#

MAC U#k?<Fk3^sI

3NaGO"MAC U#k?<Fk3^sINWsr(7^9#J<N3^sIO

Filter> WmsWHG~O7^9#

= 7. MAC U#k?<Fk3^sINWs
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?

OCjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxvii

Z<8NXXkWN~jY r2H7F/@5$#

Clear list filter 3^sIGj9H5l? "U#k?<1L" }WrCn7^9#
Disable MACU#k?<r0m<PkKHQTDK9k+"^?O "U#k?<

1L" GHQTDK7^9#
Enable MACU#k?<r0m<PkKHQD=K9k+"^?O "U#k?<

1L" GHQD=K7^9#
List =_k<?<GBT5lF$kFU#k?<N}W*hS_jMNWsr

j9H7^9#

Reinit k<?<NDjNt,KFAr?(:K"975l?=.+i MAC U#

k?<&79F`4NrFi|=7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#

J<N3^sIrHQ7F"MAC U#k?js0&U#<Ac<rFk7^9#

Clear

clear 3^sIO"U#k?<}WrCn9kNKHQ7^9#

=8:

clear all

filter filter-number

all list all 3^sIKhCFj9H5l?}WrCn7^9#

MAC U#k?<N=.
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filter filter-number

list filter 3^sIKhCFj9H5l?}WrCn7^9#

Disable

disable 3^sIO"MAC U#k?<r0m<PkKHQTDK9kNKHQ7^

9#3N3^sIO"FU#k?<rDLKOHQTDK7^;s#

3N3^sIO"U#k?<VfKhCFXj5l?U#k?<bHQTDK7^

9#3NU#k?<O"=.l3<IrQ9;:K"HQTDK5l^9#z-t

,Xj5lF$J$lg"MAC U#k?<O0m<PkKHQTDK5l^9#

=8:

disable all

filter filter-number

all MAC U#k?<r0m<PkKHQTDK7^9#3N3^sIO"FU#

k?<rDLKOHQTDK7^;s#

filter filter-number
U#k?<VfKhCFXj5l?U#k?<rHQTDK7^9#3NU

#k?<O"=.l3<IrQ9;:K"HQTDK5l^9#U#k?<

Vf,Xj5lF$J$lg"MAC U#k?<O0m<PkKHQTDK5

l^9#

Enable

enable 3^sIO"MAC U#k?<r0m<PkKHQD=K9kNKHQ7^

9#3N3^sIO"FU#k?<rDLKOHQD=K7^;s#

3N3^sIO"U#k?<VfKhCFXj5l?U#k?<bHQD=K7^

9#3NU#k?<O"=.l3<IrQ9;:K"HQD=K5l^9#z-t

,Xj5lF$J$lg"MAC U#k?<O0m<PkKHQD=K5l^9#

=8:

enable all

filter filter-number

all MAC U#k?<r0m<PkKHQD=K7^9#3N3^sIO"FU#

k?<rDLKOHQD=K7^;s#

filter filter-number

U#k?<VfKhCFXj5l?U#k?<rHQD=K7^9#3NU

#k?<O"=.l3<IrQ9;:K"HQD=K5l^9#U#k?<

Vf,Xj5lF$J$lg"MAC U#k?<O0m<PkKHQD=K5

l^9#

MAC U#k?<N=.
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List

list 3^sIO"=_k<?<GBT5lF$kFU#k?<N}W*hS_jMN
Wsrj9H9kNKHQ7^9# list all 3^sIrHQ9kH"FU#k?<N
J<Nps,=(5l^9#

v GU)kH&"/7gs

v -cC7e&5$:

v GU)kH&?0

v uV (HQD= / HQTD)

v INCLUDE"EXCLUDE"^?O TAG H7FU#k?<5l?Q1CHNt

5iK"XjNU#k?<KP9k list filter 3^sIGO"!Npsb=(5l^
9#

v list all 3^sIKhCF=(5lk9YFNps

v =_3NU#k?<GBT5lF$k9YFNU#k?<&j9H#J<NbN

,^^l^9#

– j9H>

– j9H&"/7gs

– j9H&?0

– FU#k?<&j9HKhCFU#k?<5l?Q1CHNt

=8:

list all

filter filter-number

all =_k<?<GBT5lF$kFU#k?<N}W*hS_jMrj9H7

^9#

filter filter-number

FU#k?<N}W*hS_jMKC(F"=_3NU#k?<GBT5l

F$k9YFNU#k?<&j9HN}W*hS_jMr8.7^9#

Reinit

reinit 3^sIO"k<?<NDjNt,KFAr?(:K"975l?=.+i
MAC U#k?<&79F`4NrFi|=9kNKHQ7^9#

=8:

reinit

MAC U#k?<N=.
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h5O WAN |5NHQ

\OKO"J<Na,^^lF$^9#

v 67Z<8NXOak0KY

v XWAN |5"WAN Fk<H"*hS@$dk&*s&*<P<Um<N5bY

v 68Z<8NXWAN |5N=.jgY

v 68Z<8NX2 !@$dks~N=.Y

WAN |5"WAN Fk<H"*hS@$dk&*s&*<P<Um<N5
b

WAN |5"WAN Fk<H"*hS@$dk&*s&*<P<Um<O"!=,w

F$kNG.19kD=-,"j^9#33GO"$:lN!=,f<6<KHC

FXxG"k+r=G7"=lr=.9kNK,WJpsr+D1kNKr)Dv

Ar5b7^9#

3 DNU#<Ac<N9YFN=.3^sIr"VWAN |5N=.WNOK}aF

"j^9# WAN Fk<H*hS@$dk&*s&*<P<Um<KX9kICps

O"89Z<8NXh7O WAN Fk<H&U#<Ac<Y r2H7F/@5$#

WAN |5

WAN |5O"Gbp\*J!=G9# WAN |5rHQ9klgO"1 !js/H

2 !js/r=.7^9# 1 !js/Kc2,/-?lg"2 !js/,9?<H

7"1 !NC-rz-Q.^9# 2 !js/O 1 !js/+iNWmH3kjAr

HQ9kNG"2 !js/KWmH3kjAr=.9k,WO"j^;s#

WAN |5Nlg:

v 1 !js/H 2 !js/,H_KJCF$^9#

v 1 DN 1 !js/N_,CjN 2 !js/rHQ9kh&K=.G-^9#

v 2 !js/GOWmH3kjA (?H(P"WmH3k&"Il9) r=.7^;

s#

v 1 !js/KO"PPP7j"k&$s?<U'<9^?^kAjs/&$s?<U

'<9rHQ9k3H,G-^9# PPP@$dks~$s?<U'<9OHQG

-^;s#

v 2 !js/O"PPP@$dks~^?O^kAjs/ PPP$s?<U'<9GJ

1lPJj^;s#

v enable wrs 3^sIrHQ7F"WRSU#<Ac<rHQD=K9k,W,"

j^9#

v enable secondary-circuit 3^sIrHQ7F"1 ! / 2 !NH_rHQD=K

9k,W,"j^9#
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m: 1 !js/K BRS ,=.5lF*j"=N 1 !js/, WAN |5N 1 ! /

2 !NH_NR}G"klg"2 !js/Kb BRSr=.9k,W,"j^9#

LoO"WAN |5,=.5lF$klgKO"2 !js/O 1 !js/H18

!=rz-Q.^9#7+7 BRSKD$FO"3lO:v7^;s#=N?a"

BRS O 1 !js/H 2 !js/N>}G=.9k,W,"j^9#

WAN Fk<H

WAN Fk<HO"hjH%5l?!=G9# WAN Fk<HrHQ9klgO"1

!js/HeXjs/r=.7^9# 1 !js/Kc2,/-?lg"eXjs/,

9?<H7^9#k<F#s0&WmH3k (?H(P"RIP ^?O OSPF)O"7

?KxQD=KJC?js/r!P7"Q1CHN>wKHQ5lkk<Hr40

7^9#

WAN Fk<HNlg:

v 1 !js/HeXjs/,H_KJCF$^9#

v #tN 1 !js/,18eXjs/rHQ9kh&K=.G-^9#

v eXjs/GWmH3kjAr=.9k,W,"j^9#

v 1 !js/KO"k<HD=WmH3k (?H(P"IP"IPX) r=.G-k$UN

js/rHQG-^9#?H(P"1 !js/KO"LAN $s?<U'<9"

PPP"Ul<`&jl<"^?O X.25 7j"k&$s?<U'<9""k$O PPP

^?OUl<`&jl<&@$dks~rHQ9k3H,G-^9# 1 !js/K

HQG-J$$s?<U'<9&?$WNcH7FO"SDLC 7j"k&$s?<

U'<9"SRLY 7j"k&$s?<U'<9"*hS V.25bis d ISDN Nh&

Jp\MCH,"j^9#

v eXjs/O"k<HD=WmH3k (?H(P"IP"IPX) r=.G-k$UNj

s/rHQ9k3H,G-"eXjs/NG<?&js/&?$WO"1 !js/

NG<?&js/&?$WHlW7F$k,WO"j^;s#?H(P"eXj

s/KO"LAN $s?<U'<9"PPP"Ul<`&jl<"^?O X.25 7j"

k&$s?<U'<9""k$O PPP^?OUl<`&jl<&@$dks~J

IrHQG-^9#eXjs/KHQG-J$$s?<U'<9&?$WNcH

7FO"SDLC 7j"k&$s?<U'<9"SRLY 7j"k&$s?<U'<

9"*hS V.25bis d ISDN Nh&Jp\MCH,"j^9#

v 1 !js/,@$dks~G"klgO"eXjs/O"@$dk&*sG^s

I&@$dks~ (@$dks~G ’set idle 0’ r=.9k,W,"k) G"CF

OJj^;s# I.430"I.431"*hSAcMk= T1/E1@$dks~O"E[*K

Gj5lF$kNG"WRS 1!H7FHQG-^9#

m: I.430/I.431*hSAcMk= T1/E1@$dks~O"@(*K=.9k3HJ

/"WRS 1!H7FHQ9k3H,G-^9#

v eXjs/O"@$dk&*sG^sI&@$dks~ (@$dks~G ’set idle

0’ r=.9k,W,"k) G"CFOJj^;s#

v enable wrs 3^sIrHQ7F"WRSU#<Ac<rHQD=K9k,W,"j

^9#

v enable alternate-circuit 3^sIrHQ7F"1 ! / eXNH_rHQD=K9

k,W,"j^9#
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v *W7gsG"1 !js/XN|"r)f9k?aNBj=~V*hS|"+O~

oH*;~ob=.G-^9#

v eXjs/, X.25 Nlg"WAN Fk<HrHQD=K7?k<?<N X.25 $

s?<U'<9r=.9kH-O national-personality set disconnect-procedure
active 3^sIrHQ7">}Nk<?<N X.25 $s?<U'<9r=.9kH

-O national-personality set disconnect-procedure passive 3^sIrHQ

9k3H,,WG9#

@$dk&*s&*<P<Um<

@$dk&*s&*<P<Um<O WAN Fk<HKwF$^9," 1 !js/K

c2,/-J/Fb"eXjs/r9?<H5;k3H,G-^9# 1 !js/NH

Qu7rFk7"B&Mr6(kH"eXjs/,9?<H7^9#^?"9YF

NWmH3k,eXjs/G/05lko1GO"j^;s# IP @1,eXjs/

G/05l"=N>NWmH3kO"1 !js/,@&s7J$Bj"z-3- 1 !

js/rHQ7^9#

1 !js/,@&s9kH"WAN Fk<H,z-Q."eX$s?<U'<9eK

=.5lF$kWmH3k,"eX$s?<U'<9eNk<Hr!P7"=Nk

<HrH$Oak3H,G-^9#

@$dk&*s&*<P<Um<Nlg:

v @$dk&*s&*<P<Um<O"WAN Fk<HNH_go;G"k 1 ! / e

XNH_rHQ7^9#

v @$dk&*s&*<P<Um<rHQ9k?aKO"WAN Fk<HNH_r=

.9k,W,"j"WAN Fk<H=.N9YFN)s,,Q5l^9#

v @$dk&*s&*<P<Um<KHQ5lk WAN Fk<HNH_N 1 !js

/O"Ul<`&jl<GJ1lPJj^;s#

v @$dk&*s&*<P<Um<rHQ9k?aKO"OSPFk<F#s0&Wm

H3krHQ9k3H,,WG9#

v enable dial-on-overflow 3^sIrHQ7F"ICB&MHQ~B&M"Sh}

FkVV"*hSG.eX"CW&?$`r=.9k,W,"j^9#

v Bj=~V (Stabilization time)"|"+O~o (start-time-of-day-revert-back)*hS

|"d_~o (stop-time-of-day-revert-back)O"@$dk&*s&*<P<Um<N

0nKOFAr?(^;s#

WAN Fk<HKD$FN\YO"89Z<8NXh7O WAN Fk<H&U#<Ac

<Y r2H7F/@5$#

Oak0K

WAN |5r=.9k0K"J<NQU,,WG9#

1. 1 !7j"k&$s?<U'<9 (lQs~) , PPPQK=.5lF$k#k<

?<eN$UN7j"k&$s?<U'<9rHQG-^9#
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2. P~9k@$dks~rbD$s?<U'<9,k<?<eK=.5lF$k#

ISDN $s?<U'<9^?O V.25bis$s?<U'<9rp\MCHo</H7

FHQ9k3H,G-^9#

3. 2!@$dks~,"1 !$s?<U'<9,@&s7?H-K@$dk9kh&

K=.5lF$k#@$dks~r3Nh&K=.9kKO"@$dk Circuit

Config> WmsWHG set idle 3^sIrHQ7F""$Ik&?$^<r<m
K_j7^9#

4. js/Nl}N<N 2 !@$dks~,3<kw.lQK=.5lF$k#

Circuit Config> WmsWHG set calls outbound 3^sIrHQ7F=.7

^9#

m: 2 !$s?<U'<9KOWmH3k&"Il9r=.7J$G/@5$# 2

!js/ (@$dks~) ,h0uVKJkH"1 !$s?<U'<9NWm

H3kdjvF,HQ5l^9#

5. js/N>}N<N 2 !@$dks~,3<ku.lQK=.5lF$k#

Circuit Config> WmsWHG set calls inbound 3^sIrHQ7F=.7^

9#

WAN |5N=.jg

3NaGO"WAN |5r=.9kNK,WJjgKD$Fb@7^9#=.r+O

9k0K"Config> WmsWHG list device 3^sIrHQ7F"o9NuVN$

s?<U'<9Vfrj9H7F/@5$#

J<N9FCWK>CF"k<?<eN WAN |5r=.7^9#

1. Config> WmsWHG feature wrs 3^sIr~O7F"WRS Config> WmsW

Hr=(9k#?H(P"!Nh&K~O7^9#

Config>feature wrs
WAN Restoral user configuration
WRS Config>

2. 1 !$s?<U'<9K 2 !@$dks~rdjvFk#3N@$dks~O"

1 !$s?<U'<9rPC/"CW7^9#?H(P"!Nh&K~O7^9#

WRS Config>add secondary-circuit
Secondary interface number [0]? 3
Primary interface number [0]? 1

3. IC7? 2 !@$dks~eN WAN |5rHQD=K9k#?H(P"!Nh

&K~O7^9#

WRS Config>enable secondary-circuit
Secondary interface number [0]? 3

4. k<?<eN WAN |5r0m<PkKHQD=K9k#?H(P"!Nh&K

~O7^9#

WRS Config>enable wrs

5. k<?<rj9?<H7F"=.Q9r-zK9k#

2 !@$dks~N=.

@$dks~r=.9kKO"J<NjgGT$^9#
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1. @$dks~$s?<U'<9Vfr4Yk#3lrT&KO"!Nh&K~O

7^9#

Config> list device

PPP@$dks~$s?<U'<9,j9H5lJ$lgO"!Nh&K~O7

F"@$dks~$s?<U'<9rIC7^9#

Config> add device dial-circuit

Adding device as interface 3
Defaulting Data-link protocol to PPP
Use "net 3" command to configure circuit parameters

2. Config> WmsWH+i!Nh&K~O7F"2 !$s?<U'<9 (@$dks

~) ,1 !$s?<U'<9 (PPP)H18G<?&js/&?$Wr}Dh&K

=.9k#

Config> set data PPP
Interface Number [0]? 3

3. network interface#r~O7F"@$dks~=.WmsWH (Circuit Config>)

K"/;99k#

Config> network 3

4. @$dks~Np\MCH&$s?<U'<9r*r9k#p\MCHO V.25bis"

^?O ISDN G9#

Circuit Config> set net 2

5. @$dks~"$Ik&?$^<r 0 (0 = Gj) K_j9k?aK"!Nh&K

~O9k#

Circuit Config> set idle 0

6. PC/"CW&3M/7gsNl}N< (?H(P"k<?< A) r3<ku.Q

K_j9k?aK"!Nh&K~O9k#

Circuit Config> set calls inbound

7. PC/"CW&3M/7gsN>}N< (?H(P"k<?< B ) r3<kw.

QK_j9k?aK"!Nh&K~O9k#

Circuit Config> set calls outbound

m:

1. set calls both 3^sIOHQ7J$G/@5$#3lirDLK_j9k3H

Khj"e.H/.N\3nT,WM9kNrI_G-^9#

2. @$dks~KO">wWmH3k (?H(P"IP"IPX JI) "Il9O=.7

J$G/@5$# 2 !$s?<U'<9 (@$dks~) ,h0uVKJkH"

1 !$s?<U'<9NWmH3kdjvF,HQ5l^9#

3. ISDN N=.}!KD$FO""/;9&$sF0l<?<&5<S9 =UH&

'"HQTNjz- N ‘ISDN $s?<U'<9NHQ’ N`r2H7F/@5

$#

4. V.25N=.}!KD$FO""/;9&$sF0l<?<&5<S9 =UH&'

"HQTNjz- N ‘V.25 $s?<U'<9NHQ’ N`r2H7F/@5$#
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h6O WAN |5N=.*hSFk

3NOGO"WAN |5N=.3^sI*hS0n3^sIKD$Fb@7^9#\

OKO"J<Na,^^lF$^9#

v 78Z<8NXWAN |5$s?<U'<9FkWm;9XN"/;9Y

v 78Z<8NXWAN |5Fk3^sIY

WAN |5"WAN Fk<H"*hS@$dk&*s&*<P<Um<N=
.3^sI

WAN |5=.3^sIrQ$F"WAN |5$s?<U'<9=.rn.^?OQ

99k3H,G-^9#3NaGO"WAN |5=.3^sINWsr(7"D9N

3^sIKD$Fb@7^9#

=8 O"WAN |5=.3^sIH=N!=rj9H7F$^9#3liN3^sI

O WRS Config> WmsWHG~O7^9# WRS Config> K"/;99kKO"Config>

WmsWHG feature wrs H~O7^9#

= 8. WAN|5=.3^sINWs
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k

+"^?OCjN3^sIN*W7gs (xQG-klg) rj9

H7^9# xxviiZ<8NXXkWN~jY r2H7F/@5$#

Add 1 !+i 2 !X (WAN |5Nlg) ^?O 1 !+ieXX

(WAN Fk<HNlg) N^CTs0rIC7^9#
Disable WRS"D9N 2 !s~^CTs0"^?OeXs~^CTs0r

HQTDK7^9#

Enable WRS"D9N 2 !s~^CTs0"^?OeXs~^CTs0r

HQD=K7^9#

List =TN|5=.r=(7^9#

Remove addKhCFn.5l? 1 !+i 2 !XN^CTs0^?O 1 !

+ieXXN^CTs0r|n7^9#

Set Bj= (stabilization)?$^<*hS|"~o

(time-of-day-revert-back)?$^<NMr_j7^9#
Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`

nD-N*;Y r2H7F/@5$#

Add

add 3^sIO"2 !^?OeX@$dks~""k$O 1 !7j"k&js/N

lQjs/&$s?<U'<9r1L9kNKHQ7^9#

=8:

add alternate-circuit

secondary-circuit

alternate-circuit
add alternate-circuit 3^sIO"WAN Fk<HN?aK"eX$s?<
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U'<9r 1 !$s?<U'<9Kkg7^9##tN 1 !js/r1l

NeX$s?<U'<9KdjvFk3H,G-^9#eXjs/&?$W

O"1 !js/&?$WH18G"k,WO"j^;s (?H(P"eXjs

/&?$W, PPP@$dks~G"1 !js/&?$W,Ul<`&jl<

lQs~G"CFb=$^;s)#

c:

WRS Config>add alt
Alternate interface number [0]? 6
Primary interface number [0]? 1

Alternate interface number
3lO"J0KeX$s?<U'<9KdjvF?$s?<U'<

9VfG9#$UN LAN $s?<U'<9"PPP"Ul<`&jl

<"^?O X.25 7j"k&$s?<U'<9""k$O PPP^?

OUl<`&jl<&@$dks~r"eX$s?<U'<9H7

FHQG-^9#GU)kHO 0 G9#

Primary interface number
3lO"uV,IC5l?H-K"djvFQ_N1!$s?<U'

<9N$s?<U'<9VfG9# 1 !$s?<U'<9O"J0

KjA5l?$UN LAN $s?<U'<9"PPP"Ul<`&jl

<"^?O X.25 7j"k&$s?<U'<9""k$O PPP^?

OUl<`&jl<&@$dks~rHQG-^9#GU)kHO 0

G9#

secondary-circuit
add secondary-circuit 3^sIO"WAN |5N?aK"2 !$s?<U'

<9r 1 !$s?<U'<9Kkg7^9#>}N$s?<U'<9Hb"

J0K=.5lF$k3H,,WG9# 1 DN 2 !$s?<U'<9r 1

!K (^?O"=NUK) djvFk3H7+G-^;s#

c:

WRS Config>add secondary-circuit
Secondary interface number [0]? 4
Primary interface number [0]? 1

Secondary interface number
3lO"J0KuV,IC5l?H-K"2 !$s?<U'<9Kd

jvFil?@$dks~$s?<U'<9VfG9#$UN PPP

@$dks~^?O^kAjs/ PPP$s?<U'<9r"2 !$

s?<U'<9H7FHQG-^9#GU)kHO 0 G9#

Primary interface number
3lO"J0KuV,IC5l?H-KdjvFil? 1 !$s?

<U'<9N$s?<U'<9VfG9# 1 !$s?<U'<9K

O"PPPrBT9k$UNjAQ_lQs~rHQG-^9#GU)

kHO 0 G9#
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Disable

disable 3^sIO"WAN |5U#<Ac<"WAN |5K*1k 1 ! / 2 !N

H_go;"WAN Fk<HK*1k 1 ! / eXNH_go;"^?O 1 ! / e

XNH_KP9k@$dk&*s&*<P<Um<rHQTDK9kNKHQ7^

9#

=8:

disable alternate-circuit

dial-on-overflow

secondary-circuit

wrs

alternate-circuit interface#

WAN Fk<HN 1 ! / eXNH_go;rHQTDK7^9#

c:

WRS Config> disable alternate-circuit
Alternate interface number [0]? 6

Alternate interface number
3lO"J0K add alternate-circuit 3^sIrHQ7F=.5l

?eX$s?<U'<9NVfG9#GU)kHO 0 G9#

dial-on-overflow alt-intfc#

Xj5l?eXjs/rHQ9k9YFN 1 ! / eXNH_KP9k@$d

k&*s&*<P<Um<rHQTDK7^9#

c:

WRS Config> disable dial-on-overflow
alternate interface number [0]? 6

Alternate interface number
3lO"J0K add alternate-circuit 3^sIrHQ7F=.5l

?eX$s?<U'<9NVfG9#GU)kHO 0 G9#

secondary-circuit interface#

WRS3s=<k+i!N enable secondary-circuit 3^sI,P5lk^

G"X"N 2 !$s?<U'<9KhkCjN 1 !$s?<U'<9N|

5rHQTDK7^9#>}N$s?<U'<9Hb=.Q_G"j"WRS

=.bGj_,kg5lF$k3H,,WG9#

c:

WRS Config> disable secondary-circuit
Secondary interface number [0]? 3

Secondary interface number
3lO"J0K add secondary-circuit 3^sIrHQ7F=.5

l? 2 !$s?<U'<9NVfG9# GU)kHO 0 G9#

wrs k<?<eN WAN |5U#<Ac<r0m<PkKHQTDK7^9#3

lO"WAN Fk<H*hS@$dk&*s&*<P<Um<bHQTDK5

lk3HrU#7F$^9#
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Enable

enable 3^sIO"WAN |5U#<Ac<"WAN |5K*1k 1 ! / 2 !NH

_go;"WAN Fk<HK*1k 1 ! / eXNH_go;"^?O 1 ! / eX

NH_KP9k@$dk&*s&*<P<Um<rHQD=K9kNKHQ7^

9#

=8:

enable alternate-circuit

dial-on-overflow

secondary-circuit

wrs

alternate-circuit interface#

eXs~rHQD=K7^9#

c:

WRS Config>enable alternate-circuit
Alternate interface number [0]? 6

Alternate interface number
3lO"J0K add alternate-circuit 3^sIrHQ7F=.5l

?eX$s?<U'<9NVfG9#GU)kHO 0 G9#

dial-on-overflow
@$dk&*s&*<P<Um<rHQD=K7"@$dk&*s&*<P

<Um<N0n}!r)f9kQia<?<r_jG-kh&K7^9#

c:

WRS>enable dial-on-overflow

For dial-on-overflow, only IP traffic can overflow to the alternate
interface.
Primary interface number ]0]? 1
add-threshold (1-100% utilization) [90]?
drop-threshold(0-99% utilization) [60]?
bandwidth test interval(10-200 seconds) [15]?
minimum time to keep the alternate up (20-21600 sec.) [300]?
Dial-on overflow is enabled.
Remember to configure the primary interface's line speed!

Primary interface number
3lO"@$dk&*s&*<P<Um<rHQD=K9k 1 !$

s?<U'<9N$s?<U'<9VfG9#GU)kHO 0 G9#

add-threshold
Sh}NICN?aKeX$s?<U'<9r/09k~|rha

^9#3NMO"1 !$s?<U'<9K=.5l?s~.YNf(

H7F=93H,,WG9#GU)kHO 90% G9#

drop-threshold
Sh}NICN?aNeX$s?<U'<9,TWKJk~|rh

a^9#3NMO"1 !$s?<U'<9K=.5l?s~.YNf

(H7F=93H,,WG9#GU)kHO 60% G9#

bandwidth monitoring interval
add-threshold*hS drop-thresholdN?aK 1 !$s?<U'<9

NSh}rFk9kQYrha^9#GU)kHO 15 CG9#
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Minimum time to keep alternate up
3N~VHKO"m<+k&k<?<eN IP HiU#C/reX$

s?<U'<9KFk<H9kH-K"k<?<,7,k<HrN

)G-k=,J~Vr^ak,W,"j^9#GU)kHO 5 ,G

9#

secondary-circuit interface#

Xj5l? 2 !js/Khk 1 !js/N|5rHQD=K7^9#

c:

WRS Config>enable secondary-circuit
Secondary interface number [0]? 3

Secondary interface number
3lO"J0K add secondary-circuit 3^sIrHQ7F=.5

l? 2 !$s?<U'<9NVfG9# GU)kHO 0 G9#

wrs k<?<eN WAN |5U#<Ac<rHQD=K7^9#3lO"WAN F

k<H*hS@$dk&*s&*<P<Um<b=.5lF$klgKO"

=libHQD=KJk3HrU#7F$^9#

List

list 3^sIO"=NU#<Ac<N0m<Pk=.psr=(7?j"WAN |5

N 1 ! / 2 !NH_"WAN Fk<HN 1 ! / eXNH_"*hS@$dk&*

s&*<P<Um<KX9k=.psr=(9kNKHQ7^9#

=8:

list

c:

WRS Config>list
WAN Restoral is enabled.
Default Stabilization Time: 0 seconds
Default First Stabilization Time: 0 seconds

Secondary
Primary Interface Secondary Interface Enabled

----------------------- ----------------------- --------
4 - WAN PPP 7 - PPP Dial Circuit No

Alt. 1st Subseq TOD Revert Back
Primary Interface Alternate Interface Enabled Stab Stab Start Stop
----------------- ---------------------- ------- ---- ---- ------- -------

1 - WAN Frame Re 2 - WAN Frame Relay Yes dflt dflt Not Set Not Set

Dial-on-overflow is enabled.
Primary add- drop- test minimum
Interface threshold threshold interval alt up time
--------- --------- --------- --------- -----------

1 29% 20% 15 sec. 300 sec.

Remove

remove 3^sIO"eX$s?<U'<9^?O 2 ! (PC/"CW) $s?<U

'<9N 1 !$s?<U'<9XN^CTs0ro|9kNKHQ7^9#

=8:
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remove alternate-circuit

secondary-circuit

alternate-circuit alternate-interface# primary-interface#

WAN Fk<HNeX (PC/"CW) $s?<U'<9N 1 !$s?<U

'<9XN^CTs0r|n7^9#>}N$s?<U'<9HbdjvF

Q_G"j" add alternate-circuit 3^sIrHQ7Fj_,kg5lF$

k3H,,WG9#

Alternate-interface#
3lO"J0K add alternate-circuit 3^sIrHQ7F=.5l

?eX$s?<U'<9NVfG9#GU)kHO 0 G9#

Primary-interface#
3lO"|n5lkeXKJ0Kkg5l? 1 !$s?<U'<9

N$s?<U'<9VfG9#GU)kHO 0 G9#

c:

WRS Config> remove alternate-circuit
Alternate interface number [0]? 3
Primary interface number [0]? 1

secondary-circuit secondary-interface# primary-interface#

WAN |5N 2 ! (PC/"CW) $s?<U'<9N 1 !$s?<U'<

9XN^CTs0r|n7^9#>}N$s?<U'<9HbdjvFQ_

G"j" add secondary-circuit 3^sIrHQ7Fj_,kg5lF$k

3H,,WG9#

Secondary-interface#
3lO"J0K add secondary-circuit 3^sIrHQ7F=.5

l? 2 !$s?<U'<9NVfG9# GU)kHO 0 G9#

Primary-interface#
|n5lk 2 !$s?<U'<9KP$sIQ_N" 1 !$s?<

U'<9N$s?<U'<9VfG9#GU)kHO 0 G9#

c:

WRS Config> remove secondary-circuit
Secondary interface number [0]? 3
Primary interface number [0]? 1

Set

set 3^sIO"WAN Fk<HNQia<?<r_j9kNKHQ7^9#

=8:

set ? default

first-stabilization

stabilization

start-time-of-day-revert-back

stop-time-of-day-revert-back
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default
set default 3^sIO"Bj= (stabilization)|V*hSGiNBj=

(first-stabilization)|V,=.5lF$J$js/GHQ5lkGU)kHMr

_j9kNKHQ7^9#

first-stabilization
GiNBj=~V (first-stabilization time),=.5lF$J$js/

GHQ5lkGU)kHNGiNBj=~VNMr_j7^9#

WRS Config>set default first
Default first primary stabilization time (0 - 3600 seconds) [0]? 20

stabilization
Bj=~V (stabilization time),=.5lF$J$js/GHQ5l

kGU)kHNBj=~VNMr_j7^9#

WRS Config>set default stab
Default primary stabilization time (0 - 3600 seconds) [0]? 30

first-stabilization
1 !js/,"CWKJiJ$lg"3N 1 !js/Nk<F#s0reX

js/KZjX(k0N"k<?<i|=NCtr_j7^9#

c:

WRS Config>set first
Primary interface number [0]? 1
First primary stabilization time (0 - 3600 seconds -1=default) [-1]?

Primary interface number
3lO"GiNBj=~Vr_j7F$k 1 !$s?<U'<9N

1 !$s?<U'<9VfG9#GU)kHO 0 G9#

First primary stabilization time
3N 1 !$s?<U'<9NBj=~V#GU)kHO 1 G9#

stabilization
1 !js/,"CWG"k3H,GiK!P5l?e"k<F#s0r 1 !

Ka90K,WJCtr_j7^9# 1 !js/,3NCt@1"CWuV

K]?lk^GO"k<F#s0OeXjs/rp7FQ35l^9#

c:

WRS Config>set first
Primary interface number [0]? 1
Primary stabilization time (0 - 3600 seconds -1 = default) [-1]?

Primary interface number
3lO"Bj=~Vr_j7F$k 1 !$s?<U'<9N 1 !$

s?<U'<9VfG9#GU)kHO 0 G9#

Primary stabilization time
1 !$s?<U'<9NBj=~V#GU)kHO 1 G9#

start-time-of-day-revert-back
k<?<, 1 !k<HKa93H,G-kGba$~o#k<?<O"

|"+O~o (start-time-of-day-revert-back)H|"d_~o

(stop-time-of-day-revert-back)NVN$UN~oK" 1 !Ka93H,G-^

9# 1 !XN|"O"1 !,"CWKJj"Bj=Qia<?<,~?5l

?lgKN_BT5l^9# GU)kHO 0 G9#

c:
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WRS Config>set start
Primary interface number [0]? 1
Time-of-Day revert back window start (1 - 24 hours, 0 = not configured) [0] 3
Start time-of-day revert back configured. Remember to configure stop time-of-day

Primary interface number
3lO"GiNBj=~Vr_j7F$k 1 !$s?<U'<9N

1 !$s?<U'<9VfG9#GU)kHO 0 G9#

Time-of-day-revert-back-window start
3N~oO"|"&#sI&N+O~or^</7^9#k<?<

O"|"+O~oH|"d_~oNVN$UN~oK"1 !$s?<

U'<9Ka93H,G-^9# 1 !$s?<U'<9XN|"O"

1 !,"CWKJj"Bj=Qia<?<,~?5l?lgKN_B

T5l^9# GU)kHO 1 G9#

stop-time-of-day-revert-back
3N~oO"|"&#sI&N*;~or^</7^9#k<?<O"|"

+O~oH|"d_~oNVN$UN~oK"1 !$s?<U'<9Ka93

H,G-^9# 1 !$s?<U'<9XN|"O"1 !,"CWKJj"B

j=Qia<?<,~?5l?lgKN_BT5l^9# GU)kHO 1 G

9#

c:

WRS Config>set stop
Primary interface number [0]? 1
Time-of-Day revert back window stop (1 - 24 hours, 0 = not configured) [0]?5

Primary interface number
3lO"GiNBj=~Vr_j7F$k 1 !$s?<U'<9N

1 !$s?<U'<9VfG9#GU)kHO 0 G9#

Time-of-day-revert-back-window stop
3N~oO"|"&#sI&N*;~or^</7^9#k<?<

O"|"+O~oH|"d_~oNVN$UN~oK"1 !$s?<

U'<9Ka93H,G-^9# 1 !$s?<U'<9XN|"O"

1 !,"CWKJj"Bj=Qia<?<,~?5l?lgKN_B

T5l^9#GU)kHO 1 G9#

WAN |5$s?<U'<9FkWm;9XN"/;9

WAN |5$s?<U'<9FkWm;9K"/;99kKO"GWCON (+) WmsW

H+i"!N3^sIr~O7^9#

+ feature wrs

WAN |5Fk3^sI

WAN |5 (WRS) Fk3^sIrQ$F"WAN |5N 1 ! / 2 !NH_"WAN

Fk<HN 1 ! / eXNH_"*hS@$dk&*s&*<P<Um<NuVrF

k9k3H,G-^9#Fk$s?<U'<9rL7FTol? WAN |5"WAN

Fk<H"*hS@$dk&*s&*<P<Um<N0nuVNQ9O"k<?<

Nj9?<HrPkH]}5l^;s#
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WRS WmsWHK"/;99kKO"GWCON (+) WmsWHG feature wrs H~O

7^9# =9 O"WRS3^sIH=N!=rj9H7F*j"e3NaGD9N3

^sIKD$Fb@7F$^9#

= 9. WAN|5Fk3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k

+"^?OCjN3^sIN*W7gs (xQG-klg) rj9

H7^9# xxviiZ<8NXXkWN~jY r2H7F/@5$#

Clear list 3^sIrHQ7F=(7?Fk}WrCn7^9#
Disable WRSrHQTDK9k+"^?OD9N 2 !"eX"^?O@$d

k&*s&*<P<Um<rHQTDK7^9#

Enable WRSrHQTDK9k+"^?OD9N 2 !"eX"^?O@$d

k&*s&*<P<Um<rHQD=K7^9#

List eX^?O 2 !s~N 1 D^?O9YFKX9kFkpsr=(7

^9#

Set Bj= (stabilization)*hS|"~o?$^<

(time-of-day-revert-back-timers)NMr_j7^9#
Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`

nD-N*;Y r2H7F/@5$#

Clear

clear 3^sIO"list 3^sIrHQ7F=(5l? "WAN |5"WAN Fk<

H"*hS@$dk&*s&*<P<Um<N}WrCn9kNKHQ7^9#

=8:

clear

m: 3N3^sIO Longest restoral periodOCn7^9,"Most recent restoral period

OCn7^;s#hLN=(KD$FO"list 3^sIN`K(5lF$kcr
2H7F/@5$#

Disable

disable 3^sIO"WAN |5U#<Ac<r04KHQTDK9k"CjN 1 !

$s?<U'<9KP~9k 2 !$s?<U'<9Khk|5rHQTDK9k"e

X$s?<U'<9rHQTDK9k"^?O@$dk&*s&*<P<Um<r

HQTDK9kNKHQ7^9#

=8:

disable alternate-circuit

dial-on-overflow

secondary-circuit

wrs

alternate-circuit
WAN Fk<HN 1 ! / eXNH_rHQTDK7^9#18eXrHQ9

k#tNH_,8_9k3Hb"j^9#3N3^sIO"Xj5l?eX

s~rHQ9k9YFNH_rHQTDK7^9#

WAN |5N=.

h6O WAN |5N=.*hSFk 79



c:

WRS>disable alternate-circuit
Alternate circuit number [0]? 6

Alternate circuit number
3lO"eXs~NVfG9#GU)kHO 0 G9#

dial-on-overflow
Xj5l? 1 ! / eXNH_N@$dk&*s&*<P<Um<r"=NH

_KP9k WAN Fk<HNHQD=/HQTDuVrQ9;:K"HQTD

K7^9#@$dk&*s&*<P<Um<,k<F#s0rBTfNlg

O"!NFk$s?<Pk,~;7?~@G*;5l^9#

secondary-circuit
CjN 1 !$s?<U'<9KP~9k 2 !$s?<U'<9Khk|5

r"!N restart"reload"^?O enable secondary-circuit 3^sI^G

HQTDK7^9#>}N$s?<U'<9Hb=.Q_G"j"WRS=.

bGj_,kg5lF$k3H,,WG9#

LoO"talk 5 (GWCON)N disable 3^sIKhj$s?<U'<9Os
h0uVK5l"sh0uVN^^KJj^9," WAN |5N 2 !Nlg

O"=&GO"j^;s# 2 !$s?<U'<9K,Q5lk disable 3^
sIO"$s?<U'<9+NOHQTDK7^;s#=TN3<k@1r

HQTDK7^9 (D^j"h0uVN3<k,ZG5l^9)# 2 !s~r

HQTDK9k?aKO"W A N |5FkWmsWHG d i s a b l e
secondary-circuit H~O7"HCW&lYkN GWCONWmsWHG 2 !

$s?<U'<9rHQTDK9k3H,,WG9#c:

WRS>disable secondary-circuit
Secondary interface number [0]? 3

Secondary interface number
3lO"J0K add secondary-circuit 3^sIrHQ7F=.5

l? 2 !$s?<U'<9NVfG9#GU)kHO 0 G9#

wrs WRSrHQTDK9kH"k<?<eN WAN |5"WAN Fk<H"*h

S@$dk&*s&*<P<Um<,"!N restart"reload"^?O enable
WRS 3^sI^GHQTDKJj^9#

Enable

enable 3^sIO"WAN |5$s?<U'<9rHQD=K9k"1 !js/N 2

!s~Khk|5rHQD=K9k"eXs~rHQD=K9k"^?O@$d

k&*s&*<P<Um<rHQD=K9kNKHQ7^9#

=8:

enable alternate-circuit

dial-on-overflow

secondary-circuit

wrs
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alternate-circuit
Xj5l?eXrHQ9k9YFNH_KP7F"WAN Fk<HN 1 ! /

eXNH_rHQD=K7^9#

c:

WRS> enable alternate-circuit
Alternate circuit number [0]? 3

Alternate circuit number
3lO"eXs~N$s?<U'<9VfG9#GU)kHO 0 G

9#

dial-on-overflow
@$dk&*s&*<P<Um<rHQD=K7"@$dk&*s&*<P

<Um<r)f9kQia<?<r_jG-kh&K7^9#*W7gs

G"?@AK IP WmH3kreXKZjX(k (ICB&Mr6(?H-N

h&K) 3HbD=G9#

c:

WRS> dial-on-overflow

For dial-on-overflow, only IP traffic can overflow to the alternate interface.
Primary interface number [0]? 1
add-threshold (1-100% utilization) [90]?
drop-threshold(0-99% utilization) [60]?
bandwidth test interval(10-200 seconds) [15]?
minimum time to keep the alternate up (20-21600 sec.) [300]?
Dial-on overflow is enabled.
Remember to configure the primary interface's line speed!

Do you want to switch IP traffic to the alternate now?(Yes or [No]):
WRS>

secondary-circuit
Xj5l? 2 !js/Khk 1 !js/N|5rHQD=K7^9#

c:

WRS> enable secondary-circuit
Secondary interface number [0]? 3

Secondary interface number
3lO"J0K add secondary-circuit 3^sIrHQ7F=.5

l? 2 !$s?<U'<9NVfG9#GU)kHO 0 G9#

wrs k<?<eN WAN |5U#<Ac<rHQD=K7^9# WAN |5"

WAN Fk<H"^?O@$dk&*s&*<P<Um<rT&?aKO"3

NU#<Ac<rHQD=K9k3H,,WG9#

Set

set 3^sIO"WAN Fk<HNQia<?<r_j9kNKHQ7^9#

=8:

set ? default

first-stabilization

stabilization

start-time-of-day-revert-back

stop-time-of-day-revert-back
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default
set default 3^sIO"Bj= (stabilization)|V*hSGiNBj=

(first-stabilization)|V,=.5lF$J$js/GHQ5lkGU)kHMr

_j9kNKHQ7^9#

c:

WRS Config>set default ?
FIRST-STABILIZATION
STABILIZATION

first-stabilization
GiNBj=~V (first-stabilization time),=.5lF$J$js/

GHQ5lkGU)kHNGiNBj=~VNMr_j7^9#

WRS Config>set default first
Default first primary stabilization time (0 - 3600 seconds) [0]? 20

stabilization
Bj=~V (stabilization time),=.5lF$J$js/GHQ5l

kGU)kHNBj=~VNMr_j7^9#

WRS Config>set default stab
Default primary stabilization time (0 - 3600 seconds) [0]? 30

first-stabilization
1 !js/,"CWKJiJ$lg"3N 1 !js/Nk<F#s0reX

js/KZjX(k0N"k<?<i|=NCtr_j7^9#

c:

WRS Config>set first
Primary interface number [0]? 1
First primary stabilization time (0 - 3600 seconds -1=default) [-1]?

Primary interface number
3lO"GiNBj=~Vr_j7F$k 1 !$s?<U'<9N

1 !$s?<U'<9VfG9#GU)kHO 0 G9#

First primary stabilization time
3N 1 !$s?<U'<9NBj=~V#GU)kHO 1 G9#

stabilization
1 !js/,"CWG"k3H,GiK!P5l?e"k<F#s0r 1 !

Ka90K,WJCtr_j7^9# 1 !js/,3NCt@1"CWuV

K]?lk^GO"k<F#s0OeXjs/rp7FQ35l^9#

c:

WRS Config>set first
Primary interface number [0]? 1
Primary stabilization time (0 - 3600 seconds -1 = default) [-1]?

Primary interface number
3lO"Bj=~Vr_j7F$k 1 !$s?<U'<9N 1 !$

s?<U'<9VfG9#GU)kHO 0 G9#

Primary stabilization time
1 !$s?<U'<9NBj=~V#GU)kHO 1 G9#

start-time-of-day-revert-back
k<?<, 1 !k<HKa93H,G-kGba$~o#k<?<O"

|"+O~o (start-time-of-day-revert-back)H|"d_~o

(stop-time-of-day-revert-back)NVN$UN~oK"1 !Ka93H,G-^9#
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1 !XN|"O"1 !,"CWKJj"Bj=Qia<?<,~?5l?lg

KN_BT5l^9# GU)kHO 0 G9#

c:

WRS Config>set start
Primary interface number [0]? 1
Time-of-Day revert back window start (1 - 24 hours, 0 = not configured) [0] 3
Start time-of-day revert back configured. Remember to configure stop time-of-day

Primary interface number
3lO"GiNBj=~Vr_j7F$k 1 !$s?<U'<9N

1 !$s?<U'<9VfG9#GU)kHO 0 G9#

Time-of-day-revert-back-window start
3N~oO"|"&#sI&N+O~or^</7^9#k<?<

O"|"+O~oH|"d_~oNVN$UN~oK"1 !$s?<

U'<9Ka93H,G-^9# 1 !$s?<U'<9XN|"O"

1 !,"CWKJj"Bj=Qia<?<,~?5l?lgKN_B

T5l^9# GU)kHO 1 G9#

stop-time-of-day-revert-back
3N~oO"|"&#sI&N*;~or^</7^9#k<?<O"|"

+O~oH|"d_~oNVN$UN~oK"1 !$s?<U'<9Ka93

H,G-^9# 1 !$s?<U'<9XN|"O"1 !,"CWKJj"B

j=Qia<?<,~?5l?lgKN_BT5l^9# GU)kHO 1 G

9#

c:

WRS Config>set stop
Primary interface number [0]? 1
Time-of-Day revert back window start (1 - 24 hours, 0 = not configured) [0]?
5

Primary interface number
3lO"GiNBj=~Vr_j7F$k 1 !$s?<U'<9N

1 !$s?<U'<9VfG9#GU)kHO 0 G9#

Time-of-day-revert-back-window stop
3N~oO"|"&#sI&N*;~or^</7^9#k<?<

O"|"+O~oH|"d_~oNVN$UN~oK"1 !$s?<

U'<9Ka93H,G-^9# 1 !$s?<U'<9XN|"O"

1 !,"CWKJj"Bj=Qia<?<,~?5l?lgKN_B

T5l^9#GU)kHO 1 G9#

List

list 3^sIO"WAN |5N 1 ! / 2 !NH_N 1 D^?O9YF""k$O

WAN Fk<HN 1 ! / eXNH_N 1 D^?O9YFKX9kpsr=(9kN

KHQ7^9#

=8:

list all

alternate-circuit

secondary-circuit
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summary

all F 2 !$s?<U'<9KD$F"Wspsr=(7"3$FCjNpsr

=(7^9#

c:

list all
WAN Restoral/Re-route is enabled with 2 circuits configured

Total restoral attempts = 7 completions = 7
Total packets forwarded = 39
Longest completed restoral period in hrs:min:sec 0:03:27

Total overflow attempts = 20 completions = 19
Longest completed overflow period in hrs:min:sec 0:05:00

Primary Secondary Restoral Restoral Current/Longest
Net Interface Net Interface Enabled Active Duration
------------- ------------- -------- -------- --------------------

4 PPP/0 7 PPP/1 No No 00:03:27/ 00.06.00

Re-route/ Re-route/ Recent
Primary Alternate Overflow Overflow Reroute/Overflow

Net Interface Net Interface Enabled Active Duration
------------- ------------- -------- -------- --------------------

1 FR/0 2 FR/1 Yes/Yes No /No 00:00:56/ 00:05:00

Total restoral attempts
1 !Kc2,/87"k<?<, 2 !js/N/0rn_?st

Completions
|5Nn_K.y7? (2 !,"CWKJj"HQ5l?) st

Total packets forwarded
2 !$s?<U'<9rp7F>w5l?Q1CHNgWt#3lO

>}~NgWtG"restart^?O clear restoral-statistics3^sI,P

5lk^GN"9YFN5oJ|5|VK*1k_WG9#

Longest Completed Restoral Period
3NU#<kIO"=TNHQ|VO+&sH;:K"|5,0n

7F$?G9~Vr~V","CtG=(7^9#

Total Overflow Attempts
*<P<Um<,6xGNnTst

Completions
*<P<Um<,6xGNnTK.y7? (2 !js/,"CWKJ

j"HQ5l?) st

Longest Completed Overflow Period
=TNHQ~VO+&sH;:K"1 DN*<P<Um<,0n7F

$?G9~Vr~V","CtG=(7^9#

Primary Net Interface
P~9k2 !$s?<U'<9KhCFPC/"CW5lF$k$s

?<U'<9

Secondary Net Interface
P~9k 1 !$s?<U'<9rPC/"CW9kNKHQ5lk

@$dks~

Restoral Enabled
3N 1 !$s?<U'<9N|5,=_HQD=KJCF$k3H

r(7^9#
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Restoral Active
|5,h0uV+I&+ (Yes ^?O No) r(7^9#

Current/Longest Duration
=TN~VH"2 !MCHo</&$s?<U'<9,"CWG"C

?G9~Vr~V","CtG=(7^9#

Primary Net Interface
P~9keX$s?<U'<9KhCFPC/"CW5lk$s?

<U'<9

Alternate Net Interface
P~9k 1 !$s?<U'<9NPC/"CWH7FHQ5lk$

s?<U'<9

Re-route/Overflow Enabled
Fk<H*hS*<P<Um<,HQD=G"k+I&+ (Yes^?

O No) r(7^9#

Re-route/Overflow Active
Fk<H*hS*<P<Um<,h0uV+I&+ (Yes^?O No)

r(7^9#

Recent Re-route Overflow Duration
eXMCHo</&$s?<U'<9NG7NFk<H*hS*<

P<Um<N~Vtr"~V","CtG(7^9#

Alternate-circuit
eXs~NgWtrs!7^9#Fk*Zl<?<O"WAN Fk<HNu

V"*hSFeX$s?<U'<9HP~N 1 !^CTs0KX9k}Wr

!w9k3H,G-^9#

c:

WRS>li alt 7
Primary 1:FR/0 Frame Relay V.35/V.36
Alternate 7:PPP/1 Point to Point V.25bis Dial Circuit
reroute Enabled, currently inactive
overflow Enabled, currently inactive
Primary first stabilization time: default (0 seconds)
Primary stabilization time: default (0 seconds)
Time-of-day revert back not configured: start = 0, stop = 0
Restored 0 times (0 attempts)
Overflow 0 times (0 attempts)

Primary Interface
3NeX$s?<U'<9KhCFPC/"CW5lk$s?<U

'<9

Alternate Interface
P~9k 1 !$s?<U'<9rPC/"CW9kNKHQ5lk

@$dks~

Reroute Enabled
3N 1 !$s?<U'<9NFk<H,=_HQD=KJCF$k

+I&+r(7^9#

Overflow Enabled
3N 1 !$s?<U'<9N*<P<Um<,=_HQD=KJC

F$k+I&+r(7^9#
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Primary first stabilization
1 !js/,"CWKJiJ$lg"3N 1 !js/Nk<F#s

0reXjs/KZjX(k0N"k<?<i|=NCt

First stabilization
1 !js/,"CWG"k3H,GiK!P5l?e"k<F#s0

r 1 !Ka90K,WJCt# 1 !js/,3NCt@1"CWu

VK]?lk^GO"k<F#s0OeXjs/rp7FQ35l

^9#

Time-of-day revert back
k<?<, 1 !k<HKa93H,G-k~o#k<?<O"|"

+O~o ( s t a r t - t i m e - o f - d a y - r e v e r t - b a c k )H|"d_~o

(stop-time-of-day-revert-back)NVN$UN~oK"1 !Ka93H,

G-^9# 1 !XN|"O"1 !,"CWKJj"Bj=Qia<

?<,~?5l?lgKN_BT5l^9# GU)kHO 0 G9#

Restored times
1 !$s?<U'<9rFk<H9k?aNnTst

Overflow times
@$dk&*s&*<P<Um<NnTst

secondary-circuit
F 2 !s~NgWtrs!7^9#Fk*Zl<?<O"WAN |5uV"

*hSF 2 !$s?<U'<9HP~N 1 !HN^CTs0KX9k}W

r!w9k3H,G-^9#

c:

list secondary-circuit
Secondary interface number [0]? 1

Secondary
Primary Interface Secondary Interface Enabled
------------------- -------------------- ---------
1 PPP/0 Point to Poi 3 PPP/1 Point to Poi Yes

Router primary interface state = Up
Router secondary interface state = Available
Restoral Statistics:

Primary restoral attempts = 6 completions = 5
Restoral packets forwarded = 346

Most recent restoral period in hrs:min:sec 00:08:20

Primary Interface
3NP~9k 2 !$s?<U'<9KhCFPC/"CW5lF$

k$s?<U'<9

Secondary Interface
P~9k 1 !$s?<U'<9rPC/"CW9kNKHQ5lk

@$dks~

Secondary Enabled
3N 1 !$s?<U'<9N|5,=_HQD=KJCF$k+I

&+r(7^9#

Router Primary Interface State
1 !$s?<U'<9NuV,"!N$:l+G"k3Hr(7^

9#

Up - js/,"CWG"k3Hr(7^9#
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Down - js/,@&sG"k3Hr(7^9#

Disabled -*Zl<?<,js/rHQTDK7?3Hr(7^

9#

Not present -js/O=.5lF$k,"O<I&'"Kdj,

"k3Hr(7^9#

Router Secondary Interface State
P~9k 2 !$s?<U'<9NuV,"!N$:l+G"k3H

r(7^9#

Up - js/,"CWG"k3Hr(7^9#

Down - js/,@&sG"k3Hr(7^9#3lO"Config>

WmsWH^?O*Zl<?<&3s=<kG"2 !Np\MCH

,HQTDK5lF$klgKb/3j^9#

Available - js/,T!b<IK"k3Hr(7^9#

Testing -js/,\3N)fG"k3Hr(7^9#

|5N}W:

Primary Restoral Attempts
1 !Kc2,/87"k<?<, 2 !js/N/0rn_?

st

Restoral Packets forwarded
3NU#<kIKO">w5l?Q1CHNgWt,=(5

l^9#

Most Recent Restoral Period
3lO"0sNHQ~^?O=TN|5NHQ~N"2 !,

"CWG"C?~Vtr(7^9#

summary
F 2 !s~NgWtrs!7^9#

c:

list summary
WAN Restoral is enabled with 3 circuit(s) configured

Total restoral attempts = 3 completions = 2
Total packets forwarded = 346
Longest restoral period in hrs:min:sec 00:08:20

Primary Interface and State Secondary Interface and State
--------------------------- -----------------------------------
1 PPP/0 - Up 3 PPP/1 - Available

Total restoral attempts
1 !Kc2,/87"k<?<, 2 !js/N/0rn_?st

Completions
|5Nn_K.y7? (2 !,"CWKJj"HQ5l?) st

Total packets forwarded
2 !$s?<U'<9rp7F>w5l?Q1CHNgWt#3lO

>}~NgWtG"restart^?O clear restoral-statistics3^sI,H

Q5lk^GN"9YFN|5|VK*1k_WG9#
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Longest restoral period
3NU#<kIO"=TNHQ|VO+&sH;:K"|5,HQ

5l?G9~Vr~V","CtG=(7^9#

Primary Interface and State
P~9k 2 !KhCFPC/"CW5lk$s?<U'<9#-z

JuVO"!NH*jG9#

Up - js/,"CWG"k3Hr(7^9#

Down - js/,@&sG"k3Hr(7^9#

Disabled -*Zl<?<,js/rHQTDK7?3Hr(7^

9#

Not present -js/O=.5lF$k,"O<I&'"Kdj,

"k3Hr(7^9#

Secondary Interface and State
P~9k 1 !rPC/"CW9kNKHQ5lF$k@$dks~#

-zJuVO"!NH*jG9#

Up - js/,"CWG"k3Hr(7^9#

Down - js/,@&sG"k3Hr(7^9#3lO"Config>

WmsWH^?O*Zl<?<&3s=<kG"2 !Np\MCH

,HQTDK5lF$klgKb/3j^9#

Testing -js/,\3N)fG"k3Hr(7^9#

Available - js/,T!b<IK"k3Hr(7^9#
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h7O WAN Fk<H&U#<Ac<

3NOGO"WAN Fk<H&U#<Ac<KD$Fb@7^9#\OKO"J<N

a,^^lF$^9#

v XWAN Fk<HN5bY

v 91Z<8NXWAN Fk<HN=.Y

WAN Fk<HN5b

WAN Fk<HO"eXk<Hr_j9k3HKhCF"1 !js/Kc2,/-?

H-K"k<?<,+0*KeXk<HrLk"FhXN77$\3r+OG-k

h&K7^9# >WAN |5Nb@"*hS WAN Fk<HH@$dk*s&*<P

<Um<rgo;FHQ9k}!KD$FO"65Z<8NXWAN |5"WAN Fk

<H"*hS@$dk&*s&*<P<Um<N5bYr2H7F/@5$#

WAN Fk<H&Wm;9O"!NH*jG9#

1. 1 !js/Nc2r!P9k#

2. eXjs/KZjX(k#

3. 1 !js/Ns|r!P9k#

4. 1 !js/Ka9#

eXjs/O"k<HD=WmH3k (?H(P"IP"IPX) r=.G-k$UNjs

/rHQ9k3H,G-"eXjs/NG<?&js/&?$WO"1 !js/NG

<?&js/&?$WHlW7F$k,WO"j^;s#?H(P"eXjs/K

O"LAN $s?<U'<9"PPP"Ul<`&jl<"^?O X.25 7j"k&$s

?<U'<9""k$O PPP^?OUl<`&jl<&@$dks~JIrHQG-

^9#eXjs/KHQG-J$$s?<U'<9&?$WNcH7FO"SDLC 7

j"k&$s?<U'<9"SRLY 7j"k&$s?<U'<9"*hS V.25bisd

ISDN Nh&Jp\MCHo</,"j^9#

m: 1 !js/^?OeXjs/,@$dks~Nlg"=N@$dks~O@$d

k&*sG^sIQK=.9k3HOG-^;s#
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@$dk&*s&*<P<Um<

@$dk&*s&*<P<Um<GO"1 !js/NHiU#C/.Y,XjNB&

MK#9kH"IP HiU#C/QNeX$s?<U'<9rHQ9k3H,G-^

9#3lO"1 !$s?<U'<9,,:7b@&s7J/Fb"eXjs/,/0

5lk3HrU#7F$^9# 1 !$s?<U'<9NHiU#C/,XjNB&M

K#9kH"k<?<OeXjs/r/07^9#@$dk&*s&*<P<Um

<rHQ9k?aKO"WAN Fk<H,=.5lF*j"1 !$s?<U'<9,

Ul<`&jl<G"k3H,,WG9#@$dk&*s&*<P<Um<GeX

$s?<U'<9KZjX(k3H,G-k#lNWmH3kO"IP G9#^?"@

$dk&*s&*<P<Um<rHQ9klgO"RIP NeojK"OSPFr IP k

<F#s0&WmH3kH7FHQ9k,W,"j^9#

@$dk&*s&*<P<Um<N=.KD$FO"71Z<8NXWAN |5"WAN

Fk<H"*hS@$dk&*s&*<P<Um<N=.3^sIY r2H7F/@

5$#

k<?< A H B NVN 1 !js/Kc2,/-?lg"WAN Fk<HO"k<

?< B H C NVKeXjs/rN)7^9#3lKhj"k<?< A H B O"

k<?< C rp7FL.G-kh&KJj^9#

^ 3. WANFk<H. LoO"k<?< A H B NV"*hSk<?< A H C NVK3M/
7gs,"j^9#
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Sh}NFk

WAN Fk<HN=.~K"@$dk&*s&*<P<Um<NSh}FkN$s?

<PkrXj9k3H,G-^9# 1 !$s?<U'<9Nwu.NSh},Fk5

l^9# 1 !$s?<U'<9NSh},IC B&MK#9kH"eX$s?<U

'<9r/09k?aN WAN Fk<HWa,8.5l^9# WAN Fk<H,e

X$s?<U'<9N/0K.y9kH"IP O 1 !$s?<U'<9rp7?k<

F#s0rd_7"eX$s?<U'<9rp7Fk<F#s0r+O7^9#

WAN Fk<H,eXk<HN/0K.y7J$lg"1 !$s?<U'<9NSh

}HQ(,|n B&Mr<sk^G"eX$s?<U'<9N/0rj|*Kn_^

9#

1 !$s?<U'<9Nwu.NSh}HQ(,|n B&MK#7"=.5l?G.

"CW&?$`,~;9kH"eX$s?<U'<9O|n5l^9#3lKh

j"IP OeX$s?<U'<9rp7?k<F#s0rd_7"1 !$s?<U'<

9NHQr+O7^9#

ICB&M*hS|nB&MO"1 !js/K=.5l?s~.YNf(H7FXj

7^9#=.5l?s~.YO",:7bjs/NB]N.YHlW9kHOBj

^;s#js/eNF}~NHiU#C/NLO"L9KW;5l^9#$:l+

N}~NHiU#C/,XjNf(hjg-$lg"B&Mr6a7?H_J5l

^9#

WAN Fk<HN=.

J<K(9NO"WAN Fk<Hr=.9kNK,WJ9FCWG9#!NaK"3

liN?9/rBT9k}!Ncr(7^9#

WAN Fk<Hr=.9kKO"J<NnH,,WG9#

1. 1 !js/r=.9k#

2. eXjs/r=.9k#

3. eXjs/r 1 !js/KdjvFk# 1 !js/NBj= (stabilization)|V

bXjG-^9#

Bj=~V,*oC?e (=.5lF$klg) KTolk 1 !js/XN|"

~o (time-of-day revert-back)rXj9k3H,G-^9#3lKhj"f<6<

,u>9k~o^G 2 !r"CWK]}7"*U&T</~K 1 !K|"5;k

H$C?3H,D=KJj^9#

m: 1 !js/HeXjs/O"[JkG<?&js/&?$WG"CFb=$^

;s# 1 !js/*hSeXjs/KO"J<NbNrHQG-^9#

v LAN $s?<U'<9

v PPP7j"k&$s?<U'<9

v Ul<`&jl<&7j"k&$s?<U'<9

v X.25 7j"k&$s?<U'<9

v PPP@$dks~

v Ul<`&jl<&@$dks~
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5sWk WAN Fk<H=.

^4 O"ISDN rp9kUl<`&jl<&@$dks~reXjs/H7FHQ7

F$k WAN Fk<Hr(7F$^9#k<?< A Hk<?< C VNUl<`&

jl< DLCI Kc2,/-?lg"WAN Fk<HO@$dks~rHQ7Fk<?

< D rP39keX3M/7gsrN)7^9#YI+i\IXN 1 !js/N 1

DKc2,/-?lg"WAN Fk<HOLNYIrP37F\IK\39keXk

<HrN)7^9#

J<NaGO"^4 Nk<?< A eN WAN Fk<Hr_j9k}!KD$Fb@

7^9#J<N?9/,,WKJj^9#

v 1 !Ul<`&jl<&$s?<U'<9 (1) r=.7F"=NUl<`&jl

<&$s?<U'<9K,WJ PVC ^?O,WJ PVC 0k<Wr_j9k+"

"k$O No-PVC U#<Ac<rHQD=K9k#

v ISDN $s?<U'<9 (2) *hS=NUl<`&jl<&@$dks~ (3) r=

.9k#

v @$dks~r"1 !Ul<`&jl<&$s?<U'<9NeXjs/H7Fd

jvF"@$dks~N config WmsWHG ’set idle 0’ 3^sIrP9#

– $U*rG"J<NbNbXjG-^9#

^ 4. 5sWk WANFk<H=.. YIOUl<`&jl<rHQ7F\IK\3
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– 1 !js/NBj= (stabilization)|V

– 1 !js/N|"~o (time-of-day revert-back)&#sI&

3liN?9/KD$F"J<G\7/b@7^9#

Ul<`&jl<&$s?<U'<9N=.

k<?< A eK WAN Fk<HQNUl<`&jl<&$s?<U'<9r=.9

kKO"1 !Ul<`&jl<&$s?<U'<9eNk<?< A H C VK PVC

rIC7^9#

>Nk<?<XN\3,:ol?H-K"1 ! FR $s?<U'<9,+Hr@&s

H7Fk@9kh&K5;kKO"3 LjN}!r*rG-^9#

1. No-PVCU#<Ac<rHQD=K9k#3NU#<Ac<,HQD=NH-"h

0uVN PVC ,J$H"FR $s?<U'<9O@&s7^9#

2. "k PVC r,\H7F=.9k,"=N PVC r,\ PVC 0k<WNfK^a

J$#3Nlg"=N PVC ,sh0uVKJkH"FR $s?<U'<9O@&

s7^9#

3. 1HN PVC r,\H7F=.7",\ PVC 0k<WK^ak#3Nlg",\

PVC 0k<WN9YFN PVC ,sh0uVKJkH"FR $s?<U'<9O

@&s7^9#

Ul<`&jl<&$s?<U'<9N=.O"J<NjgGT$^9#

1. $s?<U'<9eNG<?&js/rUl<`&jl<K_j9k (^@TCF

$J$lg)#

Config>set data-link frame relay
Interface Number [0]? 2

2. Ul<`&jl<=.Wm;9K~k#

Config>network
What is the network number [0]?2
Frame Relay user configuration
FR Config>

m: 1 !Ul<`&jl<&$s?<U'<9r=.9k?aK"DjN 2 DN

9FCWN&AN 1 D @1rBT7^9#

3. add permanent-virtual-circuit 3^sIrHQ7F"PVC rIC9k#

PVC r,\H7F=.9kKO"!Nh&K7^9#

XIs circuit required for interface operation ?Y H$&d$KP7F y H~O
9k#

PVC r,\ PVC 0k<WNasP<H7F=.9kKO"!Nh&K7^9#

a. XDoes circuit belong to a Required PVC group ?Y H$&d$KP7F y r
~O9k#

b. XWhat is the group name ?Y Nd$K~z7F"0k<W>r~O9k#

9GK PVC ,IC5lF$klgO" change permanent-virtual-circuit 3^

sIrHQ7F"PVCr,\H7F=.7":v9klgO"=lr,\ PVC0

k<WKdjvF^9#\YKD$FO" "/;9&$sF0l<?<&5<S

9 =UH&'"HQTNjz- N ‘Ul<`&jl<&$s?<U'<9NHQ

’ N`r2H7F/@5$#

WAN Fk<HN=.

h7O WAN Fk<H&U#<Ac< 93



FR Config>add permanent-virtual-circuit
Circuit number [16]?
Committed Information Rate (CIR) in bps [64000]?
Committed Burst Size (Bc) in bits [64000]?
Excess Burst Size (Be) in bits [0]?
Assign circuit name []?
Is circuit required for interface operation [N]?y
Does the circuit belong to a required PVC group [N]? y
What is the group name []?group1

4. ,WJlgO"No-PVC !=rHQD=K9k#

m: 3N9FCWO">0N9FCWrtP7?lgKN_ BT7F/@5$#

FR Config>enable no-pvc

3N>Kb"Ul<`&jl<KP7F_jG-kQia<?<,"j^9#\Y

KD$FO""/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz- N

‘Ul<`&jl<NHQ’ N`r2H7F/@5$#

ISDN $s?<U'<9H@$dks~N=.

k<?< A Hk<?< D VN ISDN $s?<U'<9H@$dks~r=.7^

9#ISDN $s?<U'<9*hS@$dks~N=.}!KD$FN\7$b@O"

"/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz- N ‘ISDN $

s?<U'<9NHQ’ N`r2H7F/@5$#

WAN |5HO[Jj"eXjs/H7FHQ5lk@$dks~KO"k<F#s

0&WmH3kr=.9k,W,"j^9#3Nk<HD=WmH3kO"]iQ

1CHrw.9kNrI_G-J$NG"eXjs/OFk<HN,W,J/Fb

\3rN)7^9#3Nlg"eXjs/rFk<HKN_HQ7?$H-O"@

$dks~rHQTDK_j7^9#@$dks~rHQTDK9kKO"Config> W

msWHG disable interface 3^sIr~O7^9#

ISDN $s?<U'<9K#tN@$dks~rdjvF?lg"@$dks~K%

hgLr_j9k3H,G-^9#9YFN B AcMk,"*}$s?<U'<9e

Kh0uVN@$dks~r}CF*j"b$%hgLNs~,Q1CHru.9

klg"Gc%hgLN\3O*;5l"b$%hgLNs~,\3rN)7^

9#

%hgLO 0 A 15 K_jG-^9#15 ,Gb%hgLNs~G"0 ,Gc%hg

LNs~G9#7,@$dks~NGU)kH%hgLO 8 G9#%hgLrQ99

klgO"Circuit Config> WmsWHG set priority H~O7^9#

eXjs/NdjvFH=.

WAN Fk<H=.Wm;9K~CF"@$dks~r LAN $s?<U'<9"

PPP"Ul<`&jl<"^?O X.25 7j"k&$s?<U'<9""k$O PPP

^?OUl<`&jl<& @$dks~NeXjs/H7FdjvF",WJlgK

O"Bj=|V (stabilization periods)̂ ?O|"~o (time-of-day revert-back)&#s

I& (b7/O"=N>}) rXj7^9#

Bj=|VKO"!N 2 o`,"j^9#

v GiNBj=|V (First stabilization period)O"k<?<,GiK 1 !$s?<

U'<9N/0rn_?H-K"1 !$s?<U'<9,h0uVKJkNrTD

WAN Fk<HN=.
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~VN95G9#GiNBj=|V,Pa7Fb 1 !,"CWKJiJ$lg"

WAN Fk<HOeXjs/r/07^9#

v Bj=|V (Stabilization period)O"k<?<,eXjs/+i 1 !js/Ka9

0K"1 !js/N.j-rN'9k?aKTD~VN95G9#

|"~o (time-of-day revert-back)&#sI&O"1 !,"CWKJj"=.5l?B

j=|V,Pa7?eG 1 !Ka9qN*J~oG9#

f<6<O 24 ~V/mC/rHQ7F"|"&#sI&N+O~oHd_~orX

j7^9#+O~oK#9k^G"2 !O"CWN^^]}5l"@&sK5l^;

s# 1 !,"CWKJk~o,"+O~oHd_~o (&#sI&bN) NVK"k

lg"Bj=|V,Pa7?e"?@AK 1 !js/KZjXoj^9#

eXjs/NdjvFH=.O"J<NjgGT$^9#

1. WAN |5=.Wm;9K~k#

Config>feature wrs
WAN Restoral user configuration

2. @$dks~r"1 !Ul<`&jl<&$s?<U'<9NeXjs/H7Fd

jvFk#

WRS Config>add alternate-circuit
Alternate interface number [0]? 4
Primary interface number [0]? 1

3. eXs~rHQD=K9k#

WRS Config>enable alternate-circuit
Alternate interface number [0]? 4

4. *W7gsG"GiNBj=|VrXj9k#

CjN 1 !$s?<U'<9KP9kGiNBj=|Vr_j9kKO"set
first-stabilization-period 3^sIrHQ7^9#CjN|V,_j5lF$J$

9YFN$s?<U'<9KP9kGU)kHNGiNBj=|Vr_j9kK

O"set default first-stabilization-period 3^sIrHQ7^9#

WRS Config>set first-stabilization-period
Primary interface number [0]?
First primary stabilization time (0 - 3600 seconds -1=default) [-1]?

WRS Config>set default first-stabilization-period
Default first primary stabilization time (0 - 3600 seconds) [0]?

5. *W7gsG"Bj=|Vr_j9k#CjN$s?<U'<9KP9kBj=

|Vr_j9kKO"set stabilization-period 3^sIrHQ7^9#CjN|

V,_j5lF$J$9YFN$s?<U'<9KP9kGU)kHNBj=|

Vr_j9kKO"set default stabilization-period 3^sIrHQ7^9#

WRS Config>set stabilization-period
Primary interface number [0]?
First primary stabilization time (0 - 3600 seconds -1=default) [-1]?
WRS Config>set default stabilization-period
Default first primary stabilization time (0 - 3600 seconds) [0]?

6. *W7gsG"|"~o&#sI&rXj9k#

CjN$s?<U'<9&&#sI&N+O~oHd_~or_j9kKO"

start-time-of-day-revert-back3^sIH stop-time-of-day-revert-back3^sIrHQ

7^9#GU)kHMN<mO"&#sI&,=.5lJ$3HrU#7^9#

24 ~V/mC/O"a0 1 ~K+O7F"kfN 24 ~K*;7^9#+O~o

Hd_~o,18 (?@7"<mGJ$) lg"|"O5NK=N~oK/3j^

9#

WAN Fk<HN=.
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J<O"|"&#sI&N_jr(9 2 DNcG9#

a. +O~o, 23 G"d_~o, 3 NH-"ae 11 ~+ia0 3 ~^GN|

"&#sI&r8.7^9#

b. +O~o, 1 G"d_~o, 5 NH-"a0 1 ~+ia0 5 ~^GN|"

&#sI&r8.7^9#

WRS Config> set start-time-of-day-revert-back
Primary interface number [0]?
Time-of-Day revert back window start (1 - 24 hours, 0 = not configured) [0]?
WRS Config> set stop-time-of-day-revert-back
Primary interface number [0]?
Time-of-Day revert back window stop (1 - 24 hours, 0 = not configured) [0]?

WAN Fk<HN=.
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h8O MCHo</&G#9QCAc<&U#<Ac<NHQ

3NOGO"MCHo</&G#9QCAc<&U#<Ac<NHQ!KD$Fb

@7^9#\OKO"J<Na,^^lF$^9#

v XMCHo</&G#9QCAc<N5bY

v 98Z<8NXMCHo</&G#9QCAc<NHQKhk TCP *hS UDP H

iU#C/N?U=Y

v 99Z<8NXMCHo</&G#9QCAc<NbDQ-Y

v 102Z<8NXMCHo</&G#9QCAc<N=.Y

v 109Z<8NXTN3270GNMCHo</&G#9QCAc<NHQY

MCHo</&G#9QCAc<O"IBM &ftg,+/7?m<I&Pis7s

0&F/Nm8<rHQ7F"7,N\3N?SK"=lu1hkNKGb,7?

5<P<r=L7^9#3lO"Solaris"Windows NT"*hS AIX QN IBM MC

Ho</&G#9QCAc<GHQ5lF$k;QH18bNG9#

MCHo</&G#9QCAc<N5b

MCHo</&G#9QCAc<HO"TCP/IP;C7gsWar5<P<&0k<W

bNo9N5<P<K>w7"9YFN5<P<VGWaNiY?Ur^k3HK

hCF"5<P<N-=rbakU#<Ac<G9#3N>wO"f<6<*hS

"Wj1<7gsKO)a*KTol^9#MCHo</&G#9QCAc<O"E

a<k"o<kI&o$I&&'V (WWW) 5<P<",6BsG<?Y<9Hq"

*hS=N>N TCP/IP"Wj1<7gsJIN5<P<&"Wj1<7gsKr)

A^9#

^?"MCHo</&G#9QCAc<O"5<P<&0k<WXNuVJ7 UDP"

Wj1<7gs&HiU#C/NiY?Ur^kNKbr)A^9#

MCHo</&G#9QCAc<O"T</{W~NdjKPh9k?aN"/O

G"@pG"H%,FWJ=je<7gsrs!9k3HKhj"f<6<N5$

HNx_*J=OrGgBK/x5;k3H,G-^9#MCHo</&G#9Q

CAc<O"T</{W~K"e.Warh}9k?aNG,J5<P<r+0*

K+D1^9#

MCHo</&G#9QCAc<!=O"iY?Ur^kNKIa$s>5<P<

rHQ7^;s#iY?UHI}rG-KH_go;?=UH&'"rHQ7F"

5<P<VNHiU#C/N?Urhj^9#^?"MCHo</&G#9QCA

c<O"c2N"k5<P<r!P7">NxQD=J5<P<KHiU#C/r

>w9k3HbG-^9#

MCHo</&G#9QCAc<&^7sKwilk9YFN/i$"sHWa

O"MCHo</&G#9QCAc<,"0*K_j5lkE_KpE$FG,5

<P<H=G7?5<P<K>w5l^9#3liNE_O"GU)kHMrHQ

9k3Hb"=.Wm;9GMrQ99k3HbG-^9#
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5<P<+i/i$"sHXN~zKO"MCHo</&G#9QCAc<Op~

7^;s#MCHo</&G#9QCAc<HL.9k?aK"5<P<eK=U

H&'"rIC9k,WO"j^;s#

MCHo</&G#9QCAc<!=O"g,OG"H%,FWJ5<P<&MC

Ho</r"Bj7?uVGz(*KI}9k?aN+.KJj^9#MCHo<

/&G#9QCAc<rHQ9kH"?tNDLN5<P<rjs/7F"1lN

P<Ack&5<P<Nh&K+;k3H,G-^9#$&+iO"f<6<N5

$HO1lN IP "Il9Nh&K+(^9#MCHo</&G#9QCAc<O"

Ia$s>5<P<+iH)7F!=7^9#WaO9YFMCHo</&G#9

QCAc<&^7sN IP "Il9Kwil^9#

MCHo</&G#9QCAc<GO"SNMPY<9NI}"Wj1<7gsrHQ

7F"p\*J}W*hSx_*J"i<HuVru.7"MCHo</&G#9

QCAc<rFk9k3H,G-^9#\YKD$FO"WmH3kN=.HFk r

bq h 1 , N XSNMP I}Y N`r2H7F/@5$#

MCHo</&G#9QCAc<O"/i9?<=5l?5<P<XNHiU#C

/NiY?UKg-/W%7"5$HNBj7?"z(*JI}rB=7^9#

MCHo</&G#9QCAc<NHQKhk TCP *hS UDP HiU#
C/N?U=

iY?UKO"5^6^JJ"Wm<A,"j^9#"k}!GO"GiN5<P

<,Y+C?j~z7J$lg"f<6<,$UK[Jk5<P<r*r9k3H

,G-^9#^?""k}!Oi&sImSs}0rNQ7"Ia$s>5<P<

,"Warh}9k5<P<r*r7^9#3N}!OfS*%lF$^9,"?

<2CH&5<P<eN=_NiYOM8K~lil:"?<2CH&5<P<,

xQD=G"k+I&+5(M85l^;s#

MCHo</&G#9QCAc<O"WaN?$W"5<P<eNiYN,O"^

?Of<6<,djvFklHN=.D=JE_KpE$F"o9N5<P<XN

WaNiY?Urhk3H,G-^9#[Jk?$WN?U=rDLKI}9k?

aK"MCHo</&G#9QCAc<KO"J<N3s]<MsH,uw5lF

$^9#

BTWm0i`

u.7?WaN?$WKpE$F"\3NiY?Urhj^9#lL*JJ

WaN?$WH7FO"HTTP"FTP"*hS Telnet,"j^9#3N3s]

<MsHO"oKBT5l^9#

"IP$6<

5<P<KHq7"F5<P<NWmH3krQ$FkLr,O7^9#"

IP$6<O,ZJE_r_j9k?aK"3Npsr^M<8c< KO7

^9#"IP$6<O"$U*rN3s]<MsHG9#

MCHo</&G#9QCAc<O"FTP"HTTP"SMTP"NNTP"POP3"

*hS TelnetQN"IP$6<"IBM 2210"IBM 2212"*hS IBM 2216

bN TN32705<P<H(/9k TN3270"IP$6<"*hS MVS 79

F`eNo</m<I&^M<8c< (WLM) H(/9k MVS "IP$6

MCHo</&G#9QCAc<NHQ
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<r5]<H7^9# WLM O"D9N MVS ID NnHiYNLrI}7

^9#MCHo</&G#9QCAc<O"WLM rxQ7F"OS/390 V1R3

J_Njj<9rT/9k MVS 5<P<XNWaNiY?Ur^k3H,

G-^9#

UDP WmH3klQNWmH3k&"IP$6<O"j^;s# MVS 5<

P<rHQ7F$klgO"MVS 79F`&"IP$6<rHQ7F5<P

<NiYpsrs!9k3H,G-^9#^?"]<H, TCP*hS UDP

HiU#C/r7CF$klgO",ZJ TCPWmH3k&"IP$6<r

HQ7F"=N]<HN"IP$6<~Ors!G-^9#MCHo</&

G#9QCAc<O"3N~OrHQ7F"=N]<HeN TCP*hS UDP

N>}NHiU#C/NiY?Urhj^9#

^M<8c<

J<KpE$F"5<P<NE_r_j7^9#

v BTWm0i`Nbt+&s?<

v WmH3k&"IP$6<KhCFs!5l?5<P<+iNU#<IP

C/

v 79F`&bK?< (MVS "IP$6<) +iNU#<IPC/

^M<8c<O"$U*rN3s]<MsHG9#?@7"^M<8c<r

HQ7J$lgKO"MCHo</&G#9QCAc<O"=TN5<P<

NE_KpE-"i&sImSs&918e<js0}0rHQ7FiYN

?Ur^j^9#

MCHo</&G#9QCAc<rHQ7FuVJ7 UDP HiU#C/NiY?U

rhklgO"WabN"Fh IP "Il9rHQ7F/i$"sHK~z7?5<

P<N_rHQ9k,W,"j^9#\YKD$FO"106Z<8NXMCHo<

/&G#9QCAc<QN5<P<N=.Y r2H7F/@5$#

MCHo</&G#9QCAc<NbDQ-

MCHo</&G#9QCAc<Np\!=KOJ<Nh&JC-,"j"$m$

mJQ@+i"3l,1lc2@KJk3Hr(7F$^9#

v ~CF/k9YFNHiU#C/r4Y^9#{8N3M/7gsXNltNQ

1CH,"[JkMCHo</&G#9QCAc<rP39k[JkQ9rHQ

7F5<P<K#9klg"5<P<O(~K=N3M/7gsrj;CH7^

9#

v N)5l?9YFN3M/7gsrIW7"=lr*;9k3HO"j^;s

,"MCHo</&G#9QCAc<N3M/7gs&F<Vk+i(sHj<

,:olkH"3M/7gsOj;CH5l^9#

v =lhj0N[CW&k<?<+iO"=l,G*[CWG"j"3M/7gs

N*<G"kh&K+(^9#

3liNC-Khj"!Nh&Jc2,/87?lg"/i9?<4NKHCFE

gJbNKJj^9#

v ?i+N}3GMCHo</&G#9QCAc<Kc2,88?lg"9YFN

3M/7gs&F<Vk,:ol^9#7?,CF"/i$"sH+i5<P<

MCHo</&G#9QCAc<NHQ
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XN{8N3M/7gsb9YF:ol^9#/i$"sHr5<P<K63G

-kh 2 NMCHo</&G#9QCAc<,8_9kH>j7Fb"LoNk<

F#s0&WmH3kYd (t,++k3Hb"k) NeG7+"77$3M/7

gsrN)9k3H,G-^;s#

v >0N IP k<?<XN=.Q_MCHo</&G#9QCAc<&$s?<U'

<9Kc2,88?lg"18MCHo</&G#9QCAc<K~#G-kL

N$s?<U'<9,8_9k,W,"j^9#=NlgO IP k<?<KhCF

s|5l^9, (ARP (<8s0!=rHQ7F"t,NYlG)"=&GJ$lg

O"9YFN3M/7gs,:ol^9#

v 5<P<K$s?<U'<99kMCHo</&G#9QCAc<Kc2,88

?lg">0N[CW&k<?<O=NMCHo</&G#9QCAc<,G*

[CWG"kbNH[j9kNG"77$3M/7gsrFk<H7^;s#{

8N3M/7gsO:ol"77$3M/7gsON)5lJ$3HKJj^

9#

$:lNc2Nlgb (3liO"MCHo</&G#9QCAc<Nc2N_Ji

:"MCHo</&G#9QCAc<NaYNc2Gb"j^9)"9YFN{8N

3M/7gsO:ol^9#8` IP s|!=rk\7?PC/"CWQNMCHo

</&G#9QCAc<rw(F$klgGb"G1NlgGb"s|K~V,+

+j"7+b7,N3M/7gsK7+,Q5l^;s#G-NlgKO"3M/

7gsOs|7^;s#

MCHo</&G#9QCAc<NDQ-rbak?aK"MCHo</&G#9

QCAc<bDQ-!=O"J<N!=rHQ7F$^9#

v 18/i$"sH"185<P<&/i9?<XN\3-"*hSMCHo<

/&G#9QCAc<j_VN\3-rw(F$k 2 DNMCHo</&G#9Q

CAc<#

v MCHo</&G#9QCAc<Nc2r!P9k?aN"2 DNMCHo</&

G#9QCAc<VN XO<HS<HY !=

v FMCHo</&G#9QCAc<+i~#G-k IP [9HH~#G-J$[9

Hr1L9k?aN~#D=-p`

v MCHo</&G#9QCAc<&G<?Y<9 (D^j"3M/7gs&F<V

k"~#D=-F<Vk"*hS=N>NF<Vk) N1|=

v "/F#V&MCHo</&G#9QCAc< (CjN5<P<&/i9?<r4

v9k) H9?sIP$&MCHo</&G#9QCAc< (=N5<P<&/i

9?<KQ3*K1|=5lk) r*V@}

v @}^?O*Zl<?<,"/F#VH9?sIP$rZjX(k3HKhj7

?lg"W.K IP Nz-Q.rBT9k!=

c2N!P

c2!PNp\*p` (O<HS<H&aC;<8KhCF!P5lk""/F#V&

MCHo</&G#9QCAc<H9?sIP$&MCHo</&G#9QCAc

<VN\3-N;:) N>K"X~#D=-p`Y HFPlkb& 1 DNc2!P

!=,"j^9#MCHo</&G#9QCAc<N=.~K"FMCHo</&

G#9QCAc<,57/0n9k?aK~#D=GJ1lPJiJ$[9HNj

MCHo</&G#9QCAc<NHQ
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9HrXj7^9#[9HO"k<?<"IP 5<P<"^?O=N>N?$WN[9

H,D=G9#[9H~#D=-O"=N[9HK PING 9k3HKhCF~j7^

9#

O<HS<H&aC;<8rwlJ$lg""k$O"/F#V&MCHo</&

G#9QCAc<,~#D=-p`r~?5J/Jj"9?sIP$&MCHo<

/&G#9QCAc<,~#D=G"klg"ZjX(,Tol^9#xQD=J

"ifkpsKpE$Fhjr<;kh&K""/F#V&MCHo</&G#9

QCAc<O"=N~#D=-N=Or9?sIP$&MCHo</&G#9QC

Ac<Kj|*Kw.7^9#9?sIP$&MCHo</&G#9QCAc<

O"=N=Or+HN=OHfS7F"ZjX(k+I&+rhj7^9#

G<?Y<9N1|

1 !QHPC/"CWQNMCHo</&G#9QCAc<O"″O<HS<H″ !=
rHQ7F"P}NG<?Y<9r1|=7^9#MCHo</&G#9QCAc

<NG<?Y<9KO"3M/7gs&F<Vk"~#D=-F<Vk"*hS=

N>Nps,~CF$^9#MCHo</&G#9QCAc<bDQ-!=O"G

<?Y<91|WmH3krHQ7F">}NMCHo</&G#9QCAc<N

3M/7gs&F<VkK18(sHj<,^^lF$kh&K7^9#3N1|

WmH3kO"{NNAwYdNm9rM8K~l^9#WmH3kO"G<?Y

<9Ni|1|=rT$"=NeOj|*K977FG<?Y<9N1|r]}7

^9#

s|}!

MCHo</&G#9QCAc<Kc2,88?lg"IP z-Q.!=,".d+K

9YFNHiU#C/r9?sIP$&MCHo</&G#9QCAc<K>w7

^9#G<?Y<91|!=KhCF"9?sIP$O"/F#V&MCHo<

/&G#9QCAc<H18(sHj<r}D3H,]Z5lF$^9#MCHo

</ (/i$"sHHPC/&(sI&5<P<VNfVt,NO<I&'"^?O

=UH&'") Kc2,/87?lg"0n7F$k9?sIP$&MCHo</&

G#9QCAc<rLkeXQ9,8_9kH-O"=NeXQ9rP39kh&

KZjX(il^9#

IP z-Q.

m: /i9?< IP "Il9O">0N[CW&k<?< (IP k<?<) H18@}

5VMCHeK8_9kbNH[j7F$^9#

IP k<?<O"ARP WmH3krQ$F/i9?<&"Il9rrh7^9# IP z

-Q.rT&?aK"MCHo</&G#9QCAc< (9?sIP$,"/F#V

KJk) O"+,+HKP7F ARP WarP7^9#3lO"=N/i9?<N@

}5VMCHK09k9YFN>\\3MCHo</K1sL.5l^9#=lh

j0N[CWN IP k<?<O"=l>lN ARP F<Vkr977F (RFC826K

>CF)"=N/i9?<XN9YFNHiU#C/r"7?K"/F#VKJC?

(0O9?sIP$@C?) MCHo</&G#9QCAc<Kwkh&K7^9#

MCHo</&G#9QCAc<NHQ
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MCHo</&G#9QCAc<N=.

f<6<&5$Hr5]<H9kMCHo</&G#9QCAc<r=.9kK

O"$m$mJ}!,"j^9#f<6<&5$HK[9H>, 1 D7+J/"9Y

FN+9?^<,=lK\39klgO"1 DN/i9?<H$UNtN]<H (\

3ru.9k) rjA9k3H,G-^9#3N=.r ^5 K(7^9#

f<6<N5$HG"#tNqR^?Otg,=l>l[Jk URL rHQ7F5$

HK"/;99k%g?$WN[9H\3rTCF$klgKO"MCHo</&

G#9QCAc<rLN}!G=.9k3H,,WKJj^9#3NlgO"103Z

<8N^6 K(9h&K"FqR^?Otg4HK 1 DN/i9?<rjA7"=N

URL G\3ru1hk$UNtN]<Hr=.9k3H,G-^9#

^ 5. 1 DN/i9?<H 2 DN]<Hr}Dh&K=.5l?MCHo</&G#9QCA
c<Nc

MCHo</&G#9QCAc<NHQ
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h 3 NMCHo</&G#9QCAc<=.}!O"5]<H5lkFWmH3kl

QN5<P<,?t"ksoKg,OJ5$HK,7F$^9#?H(P"g-J

@&sm<ID=U!$klQN>\ T3 s~r"DLN FTP 5<P<K=.9k

H$C?3H,D=G9#3NlgO"104Z<8N^7 K(9h&K"FWmH3k

KD$F"1 DN]<HG#tN5<P<r}D/i9?<rjA9k3H,G-^

9#

^ 6. 3 DN/i9?<H 3 DN URL r}Dh&K=.5l?MCHo</&G#9QCA
c<Nc

MCHo</&G#9QCAc<NHQ
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=.9FCW

MCHo</&G#9QCAc<r=.9k0K"!N3HrT$^9#

1. MCHo</&G#9QCAc<,5<P<XN>\$s?<U'<9r}CF

$k3HrN'9k#5<P<O(s?<Wi$:&k<?<^?O$s?<M

CHXNH)7?3M/7gsr}D3H,G-"3lKhj5<P<+i/i

$"sHXN/.HiU#C/O"MCHo</&G#9QCAc<rP$Q9

9k3H,G-^9#?@7"3NH)7?3M/7gsO=.9k,WO"j

^;s#

f<6<NMCHo</KHCFbDQ-,EWG"klgO"105Z<8N^8 K

(7?8`*JbDQ-=.r2H7F/@5$#

^ 7. 3 DN/i9?<H 3 DN]<Hr}Dh&K=.5l?MCHo</&G#9QCA
c<Nc

MCHo</&G#9QCAc<NHQ
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2. uVN$s?<U'<9r=.9k#3N=.KO"9YFN$s?<U'<

9"9YFN$s?<U'<9eN IP "Il9"*hS9YFN:v9kWmH

3k,^^l^9#^?"set internal-ip-address 3^sIrHQ7F"bt IP

"Il9r=.9k3Hb,WG9# set internal-ip-address 3^sIN\YK

D$FO" WmH3kN=.HFk rbq h 1 , r2H7F/@5$#

3. uVrjV<H^?Oj9?<H9k#

IBM 2212 eNMCHo</&G#9QCAc<N=.

IBM 2212eNMCHo</&G#9QCAc<r=.9kKO"!Nh&K7^9#

1. feature ndr 3^sIrHQ7F"MCHo</&G#9QCAc<!=K"/
;99k#

2. enable executor *hS enable manager 3^sIrHQ7F"BTWm0i
`H^M<8c<rHQD=K9k#

3. add cluster 3^sIrHQ7F"/i9?<r=.9k#

4. P~9kWmH3kK5<S99kF5<P<&/i9?<KP7F"add port
3^sIrHQ7F"TCP *hS UDP "Fh]<Hr=.9k#]<HNc

O"HTTP NlgO 80"FTP NlgO 20 ^?O 21"*hS TelnetNlgO

23 G9#

5. add server 3^sIrHQ7F"5<P<r=.9k#5<P<O"oK]<
HH/i9?<KP~7F$^9# 1 DN5<P<O#tN]<HK5<S99

^ 8. bDQ-MCHo</&G#9QCAc<=.

MCHo</&G#9QCAc<NHQ
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k3H,G-"1 DN]<HO#tN5<P<+i5<S9ru1k3H,G-

^9#^?"5<P<N*Zl<F#s0&79F`,#tNL>r5]<H

9klgO"1 DN5<P<,#tN/i9?<Kj0 9k3HbG-^9#

6. add advisor 3^sIrHQ7F""IP$6<r=.9k#

m:

a. MVS "IP$6<Nlg"IN/i9?<Kb]<HVfM (GU)kH =

10007)rjA7FOJj^;s#3N]<HVfO"MVS "IP$6<,

MVS 79F`bN WLM HNL.9k?aKN_HQ7^9#

b. TN3270"IP$6<NlgO"2 DN]<HMr~O7^9#/i$"sH

H5<P<VNL.KHQ9k]<HVfM (GU)kH = 23) r":v9

k/i9?<KjA9k,W,"j^9#L.]<HM (GU)kH = 10008)

O"IN/i9?<KbjA7FOJj^;s#L.]<HMO"TN3270"

IP$6<, TN32705<P<+im<Ipsr}89k?aKN_HQ7

^9#

7. enable advisor 3^sIrHQ7F"=.7?"IP$6<rHQD=K9k#

bDQ-NMCHo</&G#9QCAc<r=.7F$klgO"J<N9FC

Wr31F/@5$#=&GJ$lgO"3lG=.O0;G9#

m: J<N9FCWO"1 !MCHo</&G#9QCAc<GBT7?e"PC/

"CWGbBT7F/@5$#G<?Y<9,57/1|=5lkNr]Z9

k?aK"PC/"CWNBTWm0i`rHQD=K9k0K"1 !MCHo

</&G#9QCAc<NBTWm0i`rHQD=K7F*/3H,,WG

9#

8. add backup 3^sIrHQ7F"3NMCHo</&G#9QCAc<, 1 !

G"k+PC/"CWG"k+"^?ZjX(,j0G"k++0G"k+r=

.9k#

9. add heartbeat 3^sIrHQ7F"1 !MCHo</&G#9QCAc<HP

C/"CW&MCHo</&G#9QCAc<VNO<HS<HrBT9k9Y

FNQ9r=.9k#Q9O"/.5H"FhN IP "Il9GXj7^9# 1 D

N$s?<U'<9Kc2,/-Fb"1 !HPC/"CW&^7sVNO<HS

<HL.,;JolJ$h&K9k?aK"1 !HPC/"CW&MCHo</&

G#9QCAc<VKO"2 DJeNO<HS<H&Q9r=.7F*/3Hr/

/*+a7^9#

10. 04J5<S9r]Z9k?aK"add reach 3^sIrHQ7F"MCHo<
/&G#9QCAc<,~#G-J1lPJiJ$[9H IP "Il9Nj9H

r=.9k#LoO"3lO5<P<"(s?<Wi$:&k<?<"^?O

I}9F<7gsN5V;CHKJj^9#

set"remove"*hS disable 3^sIrHQ7F"=.rQ99k3H,G-^

9#3liN3^sIN\YKD$FO"111Z<8NXh9O MCHo</&G#9

QCAc<&U#<Ac<N=.*hSFkY r2H7F/@5$#

MCHo</&G#9QCAc<QN5<P<N=.

5<P<eNMCHo</&G#9QCAc<r=.9kKO"!Nh&K7^

9#

MCHo</&G#9QCAc<NHQ
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1. k<WPC/uVKL>rU1k#

TCP *hS UDP 5<P<,!=9k?aKO"k<WPC/uV (LoO lo0
HFPlk) r/i9?<&"Il9K_j9k (G-lP"L>rU1k) 3H

,,WG9#MCHo</&G#9QCAc<O"Q1CHr5<P<&^7s

K>w9k0K"IP Q1CHbN"Fh IP "Il9rQ97^;s#k<WP

C/uVr/i9?<&"Il9K_j^?OL>Xj7?lg"5<P<&^

7sO/i9?<&"Il9"FNQ1CHru1~l^9#

5<P<,+,N IP "Il9GOJ//i9?<&"Il9rHQ7F/i$"

sHK~z9kH$&3HO"EWJ3HG9#3N3HO"TCP5<P<Nl

gOdjKJj^;s,"UDP 5<P<NlgO"/i9?<&"Il9"FK

w.5l?WaK~z9kH-K+,N IP "Il9rHQ9kbN,^^lF$

^9#5<P<,+,N IP "Il9rHQ7F$klg"ltN/i$"sH

O"=l,=|7?/.5 IP "Il9+iNbNGOJ$?aK"5<P<N~

zrQ~7F7^$^9#Wa+iN"Fh IP "Il9r/i$"sHXN~z

KHQ9k UDP 5<P<N_rHQ9k3H,,WG9#3Nlg"Wa+iN

"Fh IP "Il9O"/i9?<&"Il9G9#

MCHo</&$s?<U'<9NL>Xjr5]<H9k*Zl<F#s0&

79F` (AIX"Solaris"^?O Windows NTJI) rHQ7F$klgO"k<

WPC/uVNL>r/i9?<&"Il9KXj9k,W,"j^9#L>r

5]<H9k*Zl<F#s0&79F`rHQ9kx@O"#tN/i9?

<&"Il9K5<S99kh&K5<P<&^7sr=.G-k3HG9#

L>r5]<H7J$*Zl<F#s0&79F` (HP-UX *hS OS/2JI) r

HQ7F$klgO"lo0 r/i9?<&"Il9H7F_j9k,W,"j^
9#

5<P<,"TCP/IP V3R2rBT9k MVS 79F`Nlg"VIPA "Il9r

/i9?<&"Il9H7F_j9k,W,"j^9#3lOk<WPC/&"

Il9H7F!=7^9# VIPA "Il9O"MVS N<IK>\\35l?5V

MCHK07F$FOJj^;s# MVS 79F`, TCP/IP V3R3rBT7F

$klgO"k<WPC/uVr/i9?<&"Il9H7F_j9k,W,"

j^9#bDQ-rHQ7F$klg"bDQ-z-Q.!=r57/!=5;

k?aKO"MVS 79F`bN RouteDrHQD=K7J1lPJj^;s#

m: 3NOKj9H5lF$k3^sIO"J<N*Zl<F#s0&79F`
*hSlYkGF9HQ_G9#9JoA"AIX 4.1.5 H 4.2"HP-UX

10.2.0"Linux"OS/2 Warp ConnectP<8gs 3.0"OS/2 WarpP<8gs

4.0"Solaris 2.5 (Sun OS 5.5)"*hS Windows NT 3.51H 4.0 G9#

k<WPC/uVN_j^?OL>XjKO"=10 K(9h&K"4HQN*Z

l<F#s0&79F`N3^sIrHQ7F/@5$#

= 10. G#9QCAc<Nk<WPC/uVNL>XjQN3^sI
79F` 3^sI

AIX ifconfig lo0 alias cluster_address
HP-UX ifconfig lo0 cluster_address
Linux ifconfig lo:1 cluster_address netmask up
OS/2 ifconfig lo cluster_address
Solaris ifconfig lo0:1 cluster_address 127.0.0.1 up

MCHo</&G#9QCAc<NHQ
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= 10. G#9QCAc<Nk<WPC/uVNL>XjQN3^sI (3-)
79F` 3^sI

Windows NT
a. V9?<HWr/jC/7F"V_jWr/jC/7^9#

b. V3sHm<k&QMkWr/jC/7"VMCHo</Wr@Vk

/jC/7^9#

c. ^@TCF$J$lgO"MS k<WPC/&"@W?<&Ii$P<

rIC7^9#

1) VMCHo</W&#sI&G"V"@W?<Wr/jC/7^

9#

2) VMS k<WPC/&"@W?<Wr*r7F"VOKWr/jC/

7^9#

3) X(5l?i"$s9H<k CD ^?OG#9/r^~7^9#

4) VMCHo</W&#sI&G"VWmH3kWr/jC/7^

9#

5) VTCP/IPWmH3kWr*r7"VWmQF#<Wr/jC/7^

9#

6) VMS k<WPC/&"@W?<Wr*r7"VOKWr/jC/7

^9#

d. k<WPC/&"Il9r/i9?<&"Il9H7F_j7^9#

GU)kHN5VMCH&^9/ (255.0.0.0)ru1~l"2<H&'

$&"Il9O~O7J$G/@5$#

m: VMCHo</N_jWr$C?s*;7"FS3NhLK~iJ
$H"VTCP/IP=.WN<KVMS k<WPC/&Ii$P<W,=(

5lJ$3H,"j^9#

2. >,Jk<H,J$+A'C/9k#

ltN*Zl<F#s0&79F`GO"GU)kHNk<H,n.5lF*

j"o|9k3H,,WKJklg,"j^9#

a. Windows NTeK>,Jk<H,J$+!:9kKO"route print 3^sI
rHQ7^9

b. 9YFN UNIX 79F`*hS OS/2 eK>,Jk<H,J$+!:9kK

O"netstat -nr 3^sIrHQ7^9

c. Windows NTNc: route print3^sIr~O9kH"!Nh&JF<Vk,

=(5l^9# (3NcO"GU)kHNMCH^9/ 255.0.0.0.rHQ7F"

/i9?< 9.67.133.158XN>,Jk<Hr!P7"|n9klgr(7F$

^9#)

Active Routes:
Network Address Netmask Gateway Address Interface Metric

0.0.0.0 0.0.0.0 9.67.128.1 9.67.133.67 1
9.0.0.0 255.0.0.0 9.67.133.158 9.67.133.158 1

9.67.128.0 255.255.248.0 9.67.133.67 9.67.133.67 1
9.67.133.67 255.255.255.255 127.0.0.1 127.0.0.1 1
9.67.133.158 255.255.255.255 127.0.0.1 127.0.0.1 1
9.255.255.255 255.255.255.255 9.67.133.67 9.67.133.67 1

127.0.0.0 255.0.0.0 127.0.0.1 127.0.0.1 1
224.0.0.0 224.0.0.0 9.67.133.158 9.67.133.158 1
224.0.0.0 224.0.0.0 9.67.133.67 9.67.133.67 1

255.255.255.255 255.255.255.255 9.67.133.67 9.67.133.67 1

d. ″Gateway&"Il9″ sG/i9?<&"Il9r+D1^9#>,Jk<H
,"klg"=N/i9?<&"Il9O 2 Y=(5l^9#3NcGO"/

i9?<&"Il9 (9.67.133.158), 2 T\H 8 T\K=(5lF$^9#

MCHo</&G#9QCAc<NHQ
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e. /i9?<&"Il9,=(5lF$kFTG"MCHo</&"Il9r

+D1^9#3liNk<HN&ANl}O,WJbNG"j">}N>,

Jk<Hro|9k3H,,WG9#o|9Y->,Jk<HO"MCHo

</&"Il9,/i9?<&"Il9Nh 1 eGO^CF*j"=NeK 3

DN<m,3$F$kbNG9#3NcGO">,Jk<HO 2 T\NbN

G"=NMCHo</&"Il9O 9.0.0.0KJCF$^9#

9.0.0.0 255.0.0.0 9.67.133.158 9.67.133.158 1

3. >,Jk<Hro|9k#

>,Jk<Hro|9kKO"=11 +i":v9k*Zl<F#s0&79F`

N3^sIrHQ7^9#

= 11. Fo*Zl<F#s0&79F`Nk<Ho|3^sI

*Zl<F#s0&

79F` 3^sI

AIX route delete -net network_address cluster_address

HP-Unix route delete cluster_address cluster_address

Solaris k<Hro|9k,WO"j^;s#

OS/2 k<Hro|9k,WO"j^;s#

Windows NT route delete network_address cluster_address

m: 3N3^sIO MS-DOSWmsWHG~O9k,W,"j

^9#

TN3270 GNMCHo</&G#9QCAc<NHQ

MCHo</&G#9QCAc<O"g,OJ 3270D-K TN3270e5<P<&5

]<Hrs!9k?aK TN32705<P<!=rT/7F$k 2210"2212"MCH

o</&f<F#jF#<"^?O 2216N/i9?<GHQ9k3H,G-^9#

TN3270"IP$6<rHQ7F"MCHo</&G#9QCAc<OF TN3270e5

<P<+iNiY}Wrj"k?$`G}87"iYr TN32705<P<VKD=J

BjG,K[,9k3H,G-^9#MCHo</&G#9QCAc<&k<?<

N0tN TN32705<P<KC(F"/i9?<bN TN32705<P<NfN 1 f

rbtK9k"D^jMCHo</&G#9QCAc<H18k<?<bGT/9

k3H,G-^9#

=.NW@

TN3270e5<P<N=.O"5<P<N0KMCHo</&G#9QCAc<,8_

7Fb"7J/Fb"p\*KO18G9#vB"TN3270e5<P<O"/i$"s

H+iNHiU#C/,LN^7srP37F>w5l?+I&+r'N7^;

s#?@7"MCHo</&G#9QCAc<QK0t TN32705<P<r_j9k

]KO"$/D+N@KmU9k,W,"j^9#

v MCHo</&G#9QCAc<O5<P<K>w9kH-KQ1CHbN"F

h IP "Il9 (D^j"/i9?<&"Il9) rQ97J$NG"F5<P<

bN TN32705<P< IP "Il9O"/i9?< IP "Il9Ky7/_j7J

1lPJj^;s#

MCHo</&G#9QCAc<NHQ
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v TN32705<P<!=rT/9kk<?<O"Q1CHr5<P<!=K>w9k

?aKO"k<?<bGT/7F$k TN3270!=N IP "Il9rNCF$k3

H,,WG9#=N?a"F TN32705<P<eGb"TN32705<P< IP "I

l9 (D^j"/i9?<&"Il9) rk<?<Nbt IP "Il9H7F"^

?Ok<?<N$s?<U'<9N 1 DN 2 !"Il9H7FjA9k,W,"

j^9#

v TN3270e5<P<eGHQ5lF$kk<F#s0&WmH3k (?H(P"OSPF

^?O RIP) NfK"/i9?<&"Il9rx(9kbN,^^lF$J$3H

rN'9k,W,"j^9#/i$"sH&MCHo</KX9kBj"MCH

o</&G#9QCAc<&k<?<O/i9?<&"Il9r “Hj” 7F$k

,W,"j^9#D^j"MCHo</&G#9QCAc<&k<?<O/i9

?<&"Il9rx(9k#lNbNGJ1lPJj^;s#

v /i$"sH+iMCHo</&G#9QCAc<XNHiU#C/,"MCH

o</&G#9QCAc<+i5<P<XNHiU#C/H18 LAN er.lk

lg"/i9?<&"Il9XN ARP KP7F5<P<,~z7J$h&K9k

,W,"j^9#9JoA"5<P<N$s?<U'<9eGO"/i9?<&

"Il9r3N LAN KjA9k3HOG-^;s#/i$"sHNHiU#C/

ru1hk LAN eN ARP K~z9kNO"MCHo</&G#9QCAc<,

#lG"kh&K9k3H,,WG9#

TN32705<P<,MCHo</&G#9QCAc<H18k<?<bK8_9kl

g"TN3270 5<P< IP "Il9r/i9?<&"Il9H7F_j7^9,"k

<?<eGO3N"Il9rbt IP "Il9^?O$s?<U'<9&"Il9H

7FjA7FOJj^;s#

@(*J LU HMCHo</&G#9QCAc<

MCHo</&G#9QCAc<D-G@(* LU rjA9klgO"CLJmU,

,WG9#E[*^?O@(* LU XN;C7gsWar"$UN5<P<K>w9

k3H,G-^9#3N3HO"IN5<P<K;C7gs,>w5lkN+O0

bCF,+iJ$NG"@(* LU OF5<P<KjA7F*/,W,"k3HrU

#7F$^9#

MCHo</&G#9QCAc<NHQ

110 AIS V3.2 !=NHQ

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|



h9O MCHo</&G#9QCAc<&U#<Ac<N=.*

hSFk

3NOGO"MCHo</&G#9QCAc<&U#<Ac<N=.3^sI*h

S0n3^sIKD$Fb@7^9#\OKO"J<Na,^^lF$^9#

v XMCHo</&G#9QCAc<=.3^sIXN"/;9Y

v XMCHo</&G#9QCAc<=.3^sIY

v 131Z<8NXMCHo</&G#9QCAc<Fk3^sIXN"/;9Y

v 131Z<8NXMCHo</&G#9QCAc<Fk3^sIY

MCHo</&G#9QCAc<=.3^sIXN"/;9

MCHo</&G#9QCAc<=.D-K"/;99kKO"!Nh&K7^

9#

1. OPCONWmsWH (*) G talk 6 H~O9k#

2. Config > WmsWHG feature ndr 3^sIr~O9k#

MCHo</&G#9QCAc<=.3^sI

=12 O"MCHo</&G#9QCAc<=.3^sINWsr(7F*j"=Ne

KD9N3^sINb@,"j^9#3liN3^sIO NDR Config > WmsWH

G~O7^9#

= 12. MCHo</&G#9QCAc<=.3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?

OCjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxvii

Z<8NXXkWN~jY r2H7F/@5$#

Add MCHo</&G#9QCAc<NFoN3s]<MsH ("IP$6

<"/i9?<"]<H"*hS5<P<r^`) r=.7^9#
Clear MCHo</&G#9QCAc<=.4NrCn7^9#

Disable MCHo</&G#9QCAc<NPC/"CW"BTWm0i`"*h

S^M<8c<&3s]<MsHrHQTDK7^9#CjN"IP$6

<bHQTDK7^9#

Enable MCHo</&G#9QCAc<NPC/"CW"BTWm0i`"*h

S^M<8c<&3s]<MsHrHQD=K7^9#CjN"IP$6

<bHQD=K7^9#

List MCHo</&G#9QCAc<=.4N^?O=.NCjt,r=(7

^9#

Remove MCHo</&G#9QCAc<=.NCjt,r|n7^9#

Set "IP$6<"/i9?<"]<H"5<P<"^?OMCHo</&G

#9QCAc<&^M<8c<N=.Qia<?<rQ97^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#
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Add

add 3^sIO""IP$6<"/i9?<"]<H"5<P<"*hS~#D="
Il9r=.9kNKHQ7^9# bDQ-NlgKO"3NMCHo</&G#9

QCAc<, 1 !+PC/"CW+r=.9k3H,G-"^?O<HS<H*hS

G<?Y<91|KHQ9k IP "Il9b=.G-^9#

=8:

add advisor . . .

backup . . .

cluster . . .

heartbeat . . .

port . . .

reach . . .

server . . .

Advisor name port# interval timeout comm-port

"IP$6<N>0H]<HrXj7^9#3NQia<?<O""IP$

6<,CjNWmH3kKX9kpsr}89kQY"*hS"IP$6<

,WmH3krxQT=H+J9^GK,WJ~VtbXj7^9#

name "IP$6<N?$WrXj7^9#

= 13. "IP$6<>H]<HVf
"IP$6<Vf "IP$6<> GU)kH&]<HVf

0 FTP 21
1 HTTP 80
2 MVS 10007
3 TN3270 23
4 SMTP 25
5 NNTP 119
6 POPS 110
7 TELNET 23

-zM: 0 A 7

GU)kHM: 1

port# 3N"IP$6<N]<HVfrXj7^9#

-zM: 1 A 65535

GU)kHM: =13 r2H

interval
"IP$6<,F5<P<NWmH3krHq9kQY (Ct) rX

j7^9#3NMN>,N~V"5<P<+i~z,J$H""I

P$6<O=NWmH3krxQT=H+J7^9#

-zM: 0 A 65535

GU)kHM: 5

MCHo</&G#9QCAc<N=.
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timeout
"IP$6<,WmH3krxQT=H+J9^GK,WJ~VV

V (Ct) rXj7^9#

^M<8c<O"iY?UrhakNKE$ps,HQ5lkNr

I_9k?aK"?$`&9?sW,3NQia<?<G_j5l

?~ohjE$"IP$6<+iNpsOHQ7^;s#"IP$

6<&?$`"&HO""IP$6<&]<js0VVhjg-$

MGJ1lPJj^;s#?$`"&HN},.5$lg"^M<

8c<OHQ9k,W,"kspr5k9k3HKJj^9#GU

)kHGO""IP$6<NspO?$`"&HKJj^;s#

3N?$`"&HMOLo""IP$6<rHQTDK7?lgK

,Q5l^9#3NQia<?<r"0Kb@7? interval/2?$`

"&H (3lO"5<P<N~z,J$~VKX9kbNG9) H.

17J$G/@5$#

-zM: 0 A 65535

GU)kHM: 0#3lO"WmH3kOoKxQD=H+J5lk3

HrU#7F$^9#

Comm-port
TN3270"IP$6<, TN32705<P<HL.9kNKHQ9k]

<HVfrXj7^9#3NQia<?<O"TN3270"IP$6<

N~OKN_HQ7^9#

-zM: 1 A 65535

GU)kHM: 10008

c 1:

add advisor
Advisor name (0=ftp,1=http,2=MVS,3=TN3270,4=smtp,5=nntp,6=pop3,7=telnet) [1]? 1
Port number [80]?
Interval (seconds) [5]? 10
Timeout (0=unlimited) [0]? 10

c 2:

add advisor
Advisor name (0=ftp,1=http,2=MVS,3=TN3270,4=smtp,5=nntp,6=pop3,7=telnet) [1]? 3
Port number [23]?
Interval (seconds) [5]? 10
Timeout (0=unlimited) [0]? 10
Communication Port number [10008]?

backup role strategy

3NMCHo</&G#9QCAc<,PC/"CWG"k+"1 !G"k+

rXj7^9#

role 3l, 1 !MCHo</&G#9QCAc<G"k+"PC/"C

W&MCHo</&G#9QCAc<G"k+rjA7^9#3N

3^sIO"i9=.rHQ7"bDQ-!=rBT7?$lgK

N_HQ7^9#=NlgKO"O<HS<H (add heartbeat ) *h

S~#D=- (add reach ) b=.9k,W,"j^9#

-zM: 0 ^?O 1

0 = 1 !

MCHo</&G#9QCAc<N=.
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1 = PC/"CW

GU)kHM: 0

strategy
MCHo</&G#9QCAc<O"+0*K 1 !b<IKakN

+"j0Ga9N+rXj7^9# 1 !MCHo</&G#9QC

Ac<Kc2,/-F9?sIP$KJj (PC/"CW, IP z-

Q.!=rBT7?3HrU#7^9)"=NeGFSxQD=KJ

C?H-"strategy, automaticK_j5lF$klgO"G<?Y

<9,1|5lkH?@AK+0*Kh0MCHo</&G#9Q

CAc<KJj^9# strategy, manualK_j5lF$klg"5

N 1 !O9?sIP$&b<IKJj"*Zl<?<, talk 5 G

switchover 3^sIrHQ7J$H"FS=lrh0uVK9k3
HOG-^;s# 137Z<8NXSwitchoverYr2H7F/@5$#

-zM: 0 ^?O 1

0 = +0

1 = j0

GU)kHM: 0

c:

add backup
Role (0=Primary, 1=Backup) [0]?
Switch back strategy (0=Auto, 1=Manual) [0]?

cluster address FIN-count FIN-timeout Stale-timer

/i9?<N IP "Il9"*hSBTWm0i`,MCHo</&G#9Q

CAc<&G<?Y<9+iTWps}8rT&QYrXj7^9#

address
/i9?<N IP "Il9rXj7^9#

-zM: $UN-zJ IP "Il9

GU)kHM: 0.0.0.0

FIN-count
BTWm0i`, FIN-timeout^?O Stale-timerNPaeKMCHo

</&G#9QCAc<&G<?Y<9+i$HQ3M/7gsp

sN|nrn_k0K"FIN uVK"k3H,,WJ3M/7gsN

trXj7^9#

-zM: 0 A 65535

GU)kHM: 4000

FIN-timeout
3M/7gs, FIN uVK"kCtrXj7^9#3N~VNe"

BTWm0i`OMCHo</&G#9QCAc<&G<?Y<9

+i$HQ3M/7gspsN|nrn_^9#

-zM: 0 A 65535

GU)kHM: 30

MCHo</&G#9QCAc<N=.
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Stale-timer
3M/7gs,sh0uVK"kCtrXj7^9#3N~VN

e"BTWm0i`OMCHo</&G#9QCAc<&G<?Y

<9+i3M/7gsNpsN|nrn_^9#

-zM: 0 A 65535

GU)kHM: 1500

c:

NDR Config>add cluster
Cluster Address [0.0.0.0]? 113.3.1.12
FIN count [4000]?
FIN time out [30]?
Stale timer [1500]?
Cluster 113.3.1.12 has been added.
Fincount has been set to 4000 for cluster 113.3.1.12
Fintimeout has been set to 30 for cluster 113.3.1.12
Staletimer has been set to 1500 for cluster 113.3.1.12
NDR Config>

heartbeat address1 address2

O<HS<H&aC;<8QN 1 DNQ9rXj7^9#b.j-N0nr

T&?aKO"#tN(sHj<r=.9k3H,d)5l^9#O<HS

<H&aC;<8O"address1(3NMCHo</&G#9QCAc<K09

k) +i address2(jjNMCHo</&G#9QCAc<K09k) X.l

^9#

address1
O<HS<H&aC;<8N/.5N3NMCHo</&G#9Q

CAc<N$s?<U'<9N IP "Il9rXj7^9#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

address2
O<HS<H&aC;<8N"FhNT"&MCHo</&G#9

QCAc<N$s?<U'<9N IP "Il9rXj7^9#3N"

Il9O"address1KXj5l?$s?<U'<9+i~#D=GJ

1lPJj^;s#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

c:

add heartbeat
Source Heartbeat address [0.0.0.0]? 131.2.25.90
Target Heartbeat Address [0.0.0.0]? 131.2.25.92

port cluster-address port# port-type max-weight port-mode

]<HH]<HN0-rXj7^9#

cluster-address
/i9?<N IP "Il9rXj7^9#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

port# 3N/i9?<NWmH3kN]<HVfrXj7^9#

MCHo</&G#9QCAc<N=.
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-zM: 1 A 65535

GU)kHM: 80

port-type
3N]<HGiY?Urhk3H,G-k IP HiU#C/N?$W

rXj7^9#5]<H5lk?$WO"!NH*jG9#

v 1 = TCP

v 2 = UDP

v 3 = >}

-zM: 1"2"3

GU)kHM: 3

max-weight
3N]<HeN5<P<NGgE_rXj7^9#3lO"BTW

m0i`,F5<P<K?(kWatNjcKFA7^9#

-zM: 0 A 100

GU)kHM: 20

port-mode
]<H,"1 DN/i$"sH+iN9YFNWar 1 DN5<P

<Kwk (stickyHFPlk) +"QC7V ftp rHQ9k (pftp) +"

^?O3N/i9?<GOCjNWmH3krHQ7J$ (none)+

rXj7^9#

-zM: 0 A 2"?@7"

v 0 = none

v 1 = sticky

v 2 = pftp

GU)kHM: 0

c:

Config>feature ndr
NDR>add cluster 1.2.3.4 4000 30 1500
NDR>add port
Cluster address [0.0.0.0]? 1.2.3.4
Port number [80]? 80
Port type [3]?
Maximum weight [20]?
Port mode [0=none, 1=sticky, 2=pftp ]? 0

URL ^</rXj9kH-O"o$kI+<I8zrHQG-^9#o$k

I+<IrH(kNO"Web5<P<&-cC7eQKMCHo</&G#

9QCAc<r=.9kH-""k$O f webc WmsWH+i add ^?O
modify url 3^sIrHQ9kH-G9#o$kI+<IH7FHQG-k
8zO"* ("9?j9/) ^?O # (Vf-f) G9#o$kI+<IO URL

NltH7FINLVKGbHQG-^9#

* O"URL NltH7F"8zJ7"^?O48zr=7^9#

c: *abc.html O"!Nh&J URL ^9/rU#k?<K]1^9#

MCHo</&G#9QCAc<N=.
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abc.html
finabc.html
defchtjqsprabc.html

# O"1 8zr=7^9#

c: ab#.htmlO"!Nh&J URL ^9/rU#k?<K]1^9#

abc.html
abf.html
abo.html

!NcO"]<H&b<I 3 (cache=3) ,*r5l"7,N-cC7ehh

,IC5lJ$lgK,Q5l^9#

NDR Config>add port
Cluster Address [0.0.0.0] ? 113.3.1.11
Port number [80] ?
Max. weight (0-100) [20] ?
Only one pftp port per cluster allowed
Port mode (none=0, sticky=1 pftp=2 cache=3) 0 ? 3
Do you want a new cache partition? Yes : n
Enter cache partition [0] ? 0
Maximum TCP segment size (Range 512-32768 bytes) 4096 ?
Default server TCP connection timeout (Range 5-240 seconds) 120 ?
Default client TCP connection timeout (Range 5-240 seconds) 120 ?
Do you want to modify cache partition [0]? No :
Requested port has been added to cluster 113.3.1.11
Maxweight has been set to 20 for port 80 in cluster 113.3.1.11

reach address

MCHo</&G#9QCAc<,57/0n9k?aK~#D=G"k3

H,,WJ[9H&"Il9rXj7^9#3lO"5<P<&"Il9"

k<?<&"Il9"I}9F<7gs&"Il9""k$O=N>N IP [

9HN$:lGb=$^;s#

address
?<2CH IP "Il9rXj7^9#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

c:

add reach
Address to reach [0.0.0.0]?

server cluster-address port# server-address server-weight server-state

/i9?<bN5<P<N0-rXj7^9#

cluster-address
3N5<P<,09k/i9?<N IP "Il9rXj7^9#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

port# 3N5<P<XN3M/7gsrp7FBT5lkWmH3krX

j7^9#

-zM: 1 A 65535

GU)kHM: 80

server-address
5<P<N IP "Il9rXj7^9#

MCHo</&G#9QCAc<N=.
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-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

server-weight
BTWm0i`N?aK"5<P<NE_rXj7^9#3lO"

MCHo</&G#9QCAc<,3NCj5<P<KWarw.

9kQYKFAr?(^9#

-zM: 0 A add port3^sIGXj7? max-weightNM

GU)kHM: port 3^sIN max-weight

server-state
BTWm0i`,h}r+O9kH-K"5<P<rxQD=H+

J9+"xQT=H+J9+rXj7^9#

-zM: 0 (@&s) ^?O 1 ("CW)

GU)kHM: 1

c:

add server
Cluster address [0.0.0.0]? 131.2.25.91
Port number [80]? 80
Server address [0.0.0.0]? 131.2.25.94
Server weight [35]?
Server state (down=0 up=1) [1]?

Qia<?<=.N)B

=14 O"MCHo</&G#9QCAc<K=.G-ko9N`\N)Brj9H7

F$^9#

= 14. Qia<?<=.N)B
Qia<?< )B

"IP$6< 8 / 2212
/i9?< 32 / 2212
O<HS<H 8 / 2212
]<H 8 / /i9?<
j<A 8 / 2212
5<P< 32 / =.5l?]<H"128 / =.5l?9YFN/i$"sHN

bHNF]<HVf

G-N5<P< IP "

Il9

32 / ]<H

Clear

clear 3^sIO"MCHo</&G#9QCAc<=.4NrCn9kNKHQ7
^9#

=8:

clear

MCHo</&G#9QCAc<N=.
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Disable

disable 3^sIO"MCHo</&G#9QCAc<N3s]<MsHrHQTD
K9kNKHQ7^9#

=8:

disable advisor . . .

backup

executor

manager

advisor name port#

MCHo</&G#9QCAc<+i"IP$6<rHQTDK7^9#

name "IP$6<N?$WrXj7^9#

\YKD$FO"112Z<8N=13r2H7F/@5$#

-zM: 0 A 7

GU)kHM: 0

port# 3N"IP$6<N]<HVfrXj7^9#

-zM: 1 A 65535

GU)kHM: J7#f<6<,]<HVfr~O9k,W,"j^
9#

c:

disable advisor
Advisor name (0=ftp,1=http,2=MVS,3=TN3270,4=smtp,5=nntp,6=pop3,7=telnet) [1]? 1
Port number [0]? 80

backup
MCHo</&G#9QCAc<NPC/"CW!=rHQTDK7^9#

c:

disable backup
Backup is now disabled.

executor
MCHo</&G#9QCAc<NBTWm0i`rHQTDK7^9#B

TWm0i`rHQTDK9kH"MCHo</&G#9QCAc<!=O

HQTDKJj^9#

c:

disable executor
Executor is now disabled.

m: BTWm0i`rHQTDK9kH"^M<8c<""IP$6<"*
hSbDQ-!=Od_7^9 (=_"T/7F$klg)#

manager
MCHo</&G#9QCAc<N^M<8c<rHQTDK7^9#^M

<8c<O"$U*rN3s]<MsHG9#?@7"f<6<,^M<8

MCHo</&G#9QCAc<N=.
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c<rHQ7J$lg"MCHo</&G#9QCAc<O"=TN5<P

<NE_KpE$Fi&sImSs&918e<js0}0GiYN?Ur

^j^9#

c:

disable manager
Manager is now disabled.

m: ^M<8c<O"IP$6<N0sroJNG"^M<8c<rHQT
DK9kH"9YFN"IP$6<OT/rd_7^9#

Enable

enable 3^sIO"MCHo</&G#9QCAc<N3s]<MsHrHQD=K
9kNKHQ7^9#

=8:

enable advisor . . .

backup

executor

manager

advisor name port#

MCHo</&G#9QCAc<KP7F"IP$6<rHQD=K7^

9#

name "IP$6<N?$WrXj7^9#

\YKD$FO"112Z<8N=13r2H7F/@5$#

-zM: 0 A 7

GU)kHM: 0

port# 3N"IP$6<N]<HVfrXj7^9#

-zM: 1 A 65535

GU)kHM: J7#f<6<,]<HVfr~O9k,W,"j^
9#

c:

enable advisor
Advisor name (0=ftp,1=http,2=MVS,3=TN3270,4=smtp,5=nntp=6=pop3,7=telnet) [1]? 1
Port number [0]? 80

m: ^M<8c<&3s]<MsHO"IP$6<N0sroJNG""I
P$6<rHQD=K9k0K"^M<8c<rHQD=K7F*/,

W,"j^9#^?""IP$6<,57/T/9k?aKO"set
internal-ip-address 3^sIrHQ7F"bt IP "Il9r_j7F

*/3Hb,WG9# set internal-ip-address 3^sIN\YKD$F

O"WmH3kN=.HFk rbq h 1 , r2H7F/@5$#

backup
MCHo</&G#9QCAc<NPC/"CW!=rHQD=K7^9#

MCHo</&G#9QCAc<N=.
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c: enable backup

m: PC/"CWrHQD=K9k0K"/J/Hb 1 DNO<HS<Hr

IC9k,W,"j^9#

executor
MCHo</&G#9QCAc<NBTWm0i`rHQD=K7^9#

c:

enable executor
Executor is now enabled.

manager
MCHo</&G#9QCAc<N^M<8c<rHQD=K7^9#

c:

enable manager
Manager interval was set to 2.
Manager proportions were set to 50 50 0 0
Manager refresh cycle was set to 2
Manager sensitivity was set to 5.
Manager smoothing factor was set to 1.50.

iaF^M<8c<rHQD=K9kH"J<NGU)kHMrHQ7F"

^M<8c<&l3<I,n.5l^9#

Interval: 2 C

Refresh-Cycle: 2

Sensitivity: 5 %

Smoothing: 1.5

Proportions:

Active: 50%

New: 50%

Advisor: 0

System: 0

e-NQia<?<KD$FNb@O"125Z<8NXSetY r2H7F/@

5$#

List

list 3^sIO"MCHo</&G#9QCAc<KX9kpsr=(9kNKHQ
7^9#

=8:

list all

advisor

backup

cluster

manager

MCHo</&G#9QCAc<N=.
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port

server

all 9YFNMCHo</&G#9QCAc<=.psr=(7^9#3lK

O""IP$6<"PC/"CW"/i9?<"^M<8c<"]<H"*

hS5<P<KP7F=(5lkpsH18bN,^^lF$^9#

c:

NDR Config> list all

Executor: Enabled

Manager: Enabled

Interval Refresh-Cycle Sensitivity Smoothing
2 2 5 % 1.50
Proportions: Active New Advisor System

50 % 50 % 0 % 0 %

Advisor:
Name Port Interval TimeOut State CommPort
http 80 5 0 Enabled
MVS 10007 15 0 Enabled
TN3270 23 5 0 Enabled 10008

Backup: Enabled
Role Strategy
PRIMARY AUTOMATIC

Reachability: Address Mask Type
131.2.25.93 255.255.255.255 HOST
131.2.25.94 255.255.255.255 HOST

HeartBeat Configuration:
Source Address: 131.2.25.90 Target Address: 131.2.25.92
Source Address: 132.2.25.90 Target Address: 132.2.25.92

Clusters:
Cluster-Addr FIN-count FIN-timeout Stale-timer
131.2.25.91 4000 30 1500

Ports:
Cluster-Addr Port# Weight Port-Mode Port-Type
131.2.25.91 23 20 % none TCP
131.2.25.91 80 20 % none Both

Servers:
Cluster-Addr Port# Server-Addr Weight State
131.2.25.91 23 131.2.25.93 20 % up
131.2.25.91 23 131.2.25.94 20 % up
131.2.25.91 80 131.2.25.93 20 % up
131.2.25.91 80 131.2.25.94 20 % up

advisor
MCHo</&G#9QCAc<N"IP$6<N=.r=(7^9#

backup
MCHo</&G#9QCAc<NPC/"CW=.r=(7^9#

cluster
MCHo</&G#9QCAc<N/i9?<N=.r=(7^9#

manager
MCHo</&G#9QCAc<N^M<8c<N=.r=(7^9#

port MCHo</&G#9QCAc<N]<HN=.r=(7^9#

server MCHo</&G#9QCAc<N/i9?<KP~9k5<P<N=.r
=(7^9#

MCHo</&G#9QCAc<N=.
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Remove

remove 3^sIO"MCHo</&G#9QCAc<=.Nltro|9kNKH
Q7^9#

=8:

remove advisor . . .

backup

cluster . . .

heartbeat . . .

port . . .

reach . . .

server . . .

advisor name port#

MCHo</&G#9QCAc<=.+iCjN"IP$6<r|n7^

9#

name "IP$6<N?$WrXj7^9#

\YKD$FO"112Z<8N=13r2H7F/@5$#

-zM: 0 A 7

GU)kHM: 0

port# 3N"IP$6<N]<HVfrXj7^9#

-zM: 1 A 65535

GU)kHM: J7#f<6<,]<HVfr~O9k,W,"j^
9#

c:

remove advisor
Advisor name (0=ftp,1=http,2=MVS,3=TN3270,4=smtp,5=nntp,6=pop3,7=telnet) [0]?
Advisor port [0]? 80

backup
bDQ-!=r|n7^9#

m: PC/"CWO"O<HS<H*hSj<A!=N0sroJNG"P
C/"CWr|n9kH"O<HS<H*hSj<AOT/rd_7^

9#

c: remove backup

cluster address

MCHo</&G#9QCAc<=.+i/i9?<r|n7^9#

address
/i9?<N IP "Il9rXj7^9#

-zM: $UN-zJ IP "Il9

GU)kHM: 0.0.0.0

MCHo</&G#9QCAc<N=.
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m: /i9?<r|n9kH"=N/i9?<KX"7?9YFN]<H*
hS5<P<b|n5l^9#

c:

remove cluster
WARNING: Deleting a cluster will make any port or server

associated with it to also be deleted.
Cluster address [0.0.0.0]? 131.2.25.91

heartbeat address

MCHo</&G#9QCAc<=.+iO<HS<H&"Il9r|n7

^9#

address
?<2CH&MCHo</&G#9QCAc<N IP "Il9rXj

7^9#

-zM: $UN-zJ IP "Il9

GU)kHM: 0.0.0.0

c:

remove heartbeat
Target address [0.0.0.0]? 131.2.25.92

port cluster-address port#

MCHo</&G#9QCAc<=.bNCj/i9?<+i]<Hr|n

7^9#

cluster-address
/i9?<N IP "Il9rXj7^9#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

port# 3N/i9?<NWmH3kN]<HVfrXj7^9#

-zM: 1 A 65535

GU)kHM: J7#f<6<,]<HVfr~O9k,W,"j^
9#

m: ]<Hr|n9kH"=N]<HKX"7?9YFN5<P<b|n5
l^9#

c:

remove port
WARNING: Deleting a port will make any server
associated with it also be deleted. [0.0.0.0]? 7.82.142.15
Port number [0]? 80
Cluster address [0.0.0.0]? 20.21.22.15

reach address

MCHo</&G#9QCAc<,~#D=G"k3H,,WJ[9HNj

9H+i5<P<r|n7^9#

address
/i9?<N IP "Il9rXj7^9#

-zM: $UN IP "Il9

MCHo</&G#9QCAc<N=.
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GU)kHM: 0.0.0.0

c:

remove reach
Target address [0.0.0.0]? 9.82.142.15

server cluster-address port# server-address

MCHo</&G#9QCAc<=.bN/i9?<H]<H+i5<P<

r|n7^9#

cluster-address
/i9?<N IP "Il9rXj7^9#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

port# 3N/i9?<NWmH3kN]<HVfrXj7^9#

-zM: 1 A 65535

GU)kHM: J7#f<6<,]<HVfr~O9k,W,"j^
9#

server-address
/i9?<N IP "Il9rXj7^9#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

c:

remove server
Cluster address [0.0.0.0]? 7.82.142.15
Port number [0]? 80
Server address [0.0.0.0]? 20.21.22.15

Set

set 3^sIO"{8N"IP$6<"/i9?<"]<H"^?O5<P<N0-
rQ99kNKHQ7^9#MCHo</&G#9QCAc<N^M<8c<N0

-rjA9k3HbG-^9#

=8:

set advisor . . .

cluster . . .

manager . . .

port . . .

server . . .

advisor name port# interval timeout comm-port

"IP$6<N]<HVf"$s?<Pk"*hS?$`"&HrQ97^

9#

name "IP$6<N?$WrXj7^9#

\YKD$FO"112Z<8N=13r2H7F/@5$#

MCHo</&G#9QCAc<N=.
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-zM: 0 A 7

GU)kHM: 0

port# 3N"IP$6<N]<HVfrXj7^9#

-zM: 1 A 65535

GU)kHM: J7#f<6<,]<HVfr~O9k,W,"j^
9#

interval
"IP$6<,F5<P<NWmH3krHq9kQYrXj7^

9#3NMN>,N~V,"5<P<+i~z,J$^^~;9k

H""IP$6<O=NWmH3krxQT=H+J7^9#

-zM: 0 A 65535

GU)kHM: 5

timeout
"IP$6<,WmH3krxQT=H+J9^GK,WJ~VV

V (Ct) rXj7^9#

^M<8c<O"iY?UrhakNKE$ps,HQ5lkNr

I_9k?aK"?$`&9?sW,3NQia<?<G_j5l

?~ohjE$"IP$6<+iNpsOHQ7^;s#"IP$

6<&?$`"&HO""IP$6<&]<js0VVhjg-$

MGJ1lPJj^;s#?$`"&HN},.5$H"^M<8

c<OHQ9k,W,"kspr5k7F7^$^9#GU)kH

GO""IP$6<NspO?$`"&HKJj^;s#

3N?$`"&HMOLo""IP$6<rHQTDK7?lgK

,Q5l^9#3NQia<?<r"0Kb@7? interval/2?$`

"&H (3lO"5<P<N~z,J$~VKX9kbNG9) H.

17J$G/@5$#

-zM: 0 A 65535

GU)kHM: 0"3lO"WmH3kOoKxQD=H+J5lk3

HrU#7F$^9#

comm-port
TN3270"IP$6<, TN32705<P<HL.9kNKHQ9k]

<HVfrXj7^9#3NQia<?<O"TN3270"IP$6<

N~OKN_HQ7^9#

-zM: 1 A 65535

GU)kHM: 10008

c:

set advisor
Advisor name (0=ftp,1=http,2=MVS,3=TN3270,4=smtp,5=nntp=6=pop3,7=telnet) [0]?
Port number [0]? 21
Interval (seconds) [5]? 10
Timeout (0=unlimited) [0]? 20

cluster address FIN-count FIN-timeout Stale-timer

MCHo</&G#9QCAc<=.bN/i9?<N

FIN-count"FIN-timeout"*hS Stale-timerrQ97^9#

MCHo</&G#9QCAc<N=.
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address
/i9?<N IP "Il9rXj7^9#

-zM: $UN-zJ IP "Il9

GU)kHM: 0.0.0.0

FIN-count
BTWm0i`, FIN-timeout^?O Stale-timerNPaeKMCHo

</&G#9QCAc<&G<?Y<9+i$HQ3M/7gsp

sN|nrn_k0K"FIN uVK"k3H,,WJ3M/7gsN

trXj7^9#

-zM: 0 A 65535

GU)kHM: 4000

FIN-timeout
BTWm0i`,MCHo</&G#9QCAc<&G<?Y<9

+i$HQ3M/7gspsN|nrn_k0KPa9k,W,"

kCtrXj7^9#

-zM: 0 A 65535

GU)kHM: 30

Stale-timer
3M/7gs,sh0uVK"kCtrXj7^9#3N~VN

e"BTWm0i`OMCHo</&G#9QCAc<&G<?Y

<9+i3M/7gspsN|nrn_^9#

-zM: 0 A 65535

GU)kHM: 1500

c:

set cluster
Cluster address [0.0.0.0]? 131.2.25.91
FIN count [4000]? 4500
FIN timeout [30]? 40
Stale timer [1500]? 2000

manager interval proportion refresh sensitivity smoothing

^M<8c<,War~?9G15<P<r=L9kNKHQ9kMr_j

7^9#

interval
BTWm0i`,3M/7gsNiY?UKHQ9k5<P<NE

_,"^M<8c<KhCF975lk0KPa9k~V (Ct) r

Xj7^9#

-zM: 0 A 65535

GU)kHM: 2

proportion
^M<8c<,E_U1rhj9k]N0tU!/?<NjP*J

EWYrXj7^9#f(NgWO 100 Ky7/J1lPJj^;

s#U!/?<KO"!NbN,"j"9#

MCHo</&G#9QCAc<N=.
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active BTWm0i`KhCFIW5lkF TCP/IP5<P<eN

h0uVN3M/7gsNt

-zM: 0 A 100

GU)kHM: 50

new BTWm0i`KhCFIW5lkF TCP/IP5<P<eN

7,3M/7gsNt

-zM: 0 A 100

GU)kHM: 50

advisor
MCHo</&G#9QCAc<KjA5l?WmH3k&

"IP$6<+iN~O

-zM: 0 A 100

GU)kHM: 0

system
MVS WLM 79F`FkD<kKhCFs!5lk MVS 7

9F`&"IP$6<+iN~O

-zM: 0 A 100

GU)kHM: 0

refresh
^M<8c<,BTWm0i`+iuVrWa9kQYrXj7^

9#3NQia<?<O"intervalsNstH7FXj7^9#

-zM: 0 A 100

GU)kHM: 2

sensitivity
]<HeN9YFN5<P<NE_Nf(NQ0rXj7^9#3

Ne"^M<8c<O"BTWm0i`,3M/7gsNiY?U

KHQ9kE_r977^9#

-zM: 0 A 100

GU)kHM: 5

smoothing
5<P<NE_,Q0G-kLNB&rXj7^9#?j=

(smoothing)O"WaN,[,Q09kQYrG.=7^9#?j=$

sGC/9,b/JkH"E_NQ0O/J/Jj^9#?j=$

sGC/9,c/JkH"E_NQ0Og-/Jj^9#

-zM: 1.0 A 42 949 673.00NVN 10 JM

GU)kHM: 1.5

m: .t@J< 2 e^G7+XjG-^;s#

c:

MCHo</&G#9QCAc<N=.
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set manager
Interval (in seconds) [2]? 3
Active proportion [50]? 40
New proportion [50]? 38
Advisor proportion [0]? 20
System proportion [0]? 2
Refresh cycle [2]? 4
Sensitivity threshold [5]? 10
Smoothing index (>1.00) [1.50]? 200

port cluster-address port# port-type max-weight port-mode

CjN/i9?<H]<HVfN port-type"max-weight"*hS port-moder

Q97^9#

cluster-address
/i9?<N IP "Il9rXj7^9#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

port# 3N/i9?<NWmH3kN]<HVfrXj7^9#

-zM: 1 A 65535

GU)kHM: J7#f<6<,]<HVfr~O9k,W,"j^
9#

port-type
3N]<HGiY?Urhk3H,G-k IP HiU#C/N?$W

rXj7^9#

-zM:

tcp=1

upd=2

both=3

GU)kHM: 3

max-weight
3N]<HeN5<P<NE_rXj7^9#3lO"BTWm0

i`,F5<P<K,[9kWatNjcKFA7^9#

-zM: 0 A 100

GU)kHM: 20

port-mode
]<H,"1 DN/i$"sH+iN9YFNWar 1 DN5<P

<Kwk (stickyHFPlk) +"QC7V ftp rHQ9k (pftp) +"

^?O3N/i9?<GOWmH3krHQ7J$ (none)+rXj

7^9#

-zM:

none=0

sticky=1

pftp=2

GU)kH: 0 (none)

MCHo</&G#9QCAc<N=.
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c:

set port
Cluster address [0.0.0.0]? 131.2.25.91
Port number [0]? 23
Port type (tcp=1, udp=2, both=3) [0]?
Max. weight (0-100) [20]? 30
Only one pftp port per cluster allowed
Port mode (none=0, sticky=1, pftp=2) []?

server cluster-address port# server-address weight state

/i9?<bNCjN5<P<NuV*hS5<P<NE_rQ97^9#

cluster-address
3N5<P<,09k/i9?<N IP "Il9rXj7^9#

-zM: $UN IP "Il9

GU)kHM: 0.0.0.0

port# 3N/i9?<NWmH3kN]<HVfrXj7^9#

-zM: 1 A 65535

GU)kHM: J7#f<6<,]<HVfr~O9k,W,"j^
9#

server-address
5<P<N IP "Il9rXj7^9#

-zM: $UN-zJ5<P<&"Il9

GU)kHM: 0.0.0.0

state BTWm0i`,h}r+O9kH-K"5<P<rxQD=H+

J9+"xQT=H+J9+rXj7^9#

-zM: 0 (@&s) ^?O 1 ("CW)

GU)kHM: 1

weight
BTWm0i`N?aK"5<P<NE_rXj7^9#3lO"

MCHo</&G#9QCAc<,3NCj5<P<KWarw.

9kQYKFAr?(^9#

-zM: 0 A add port3^sIGXj7? max-weightNM

GU)kHM: port 3^sIN max-weightNM

c:

set server
Cluster address [0.0.0.0]? 131.2.25.91
Port number [0]?
Server address [0.0.0.0]?
Server weight [20]? 25
Server state (down=0, up=1) [1]? 1

MCHo</&G#9QCAc<N=.
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MCHo</&G#9QCAc<Fk3^sIXN"/;9

MCHo</&G#9QCAc<FkD-K"/;99kKO"!Nh&K7^

9#

1. OPCONWmsWH (*) G talk 5 H~O9k#

2. GWCONWmsWH (+) G feature ndr H~O9k#

MCHo</&G#9QCAc<O"SNMPrHQ7FFk9k3HbG-^9#\

YKD$FO"WmH3kN=.HFk rbq h 1 , N XSNMPI}Y N`r

2H7F/@5$#

MCHo</&G#9QCAc<Fk3^sI

=15 O"MCHo</&G#9QCAc<Fk3^sINWsr(7F*j"=Ne

KD9N3^sINb@,"j^9#3liN3^sIO NDR > WmsWHG~O7

^9#

= 15. MCHo</&G#9QCAc<Fk3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?

OCjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxvii

Z<8NXXkWN~jY r2H7F/@5$#

List =_=.5lF$k"IP$6<"/i9?<"]<H"^?O5<P<

N0-r=(7^9#

Quiesce 3lJeN\3War5<P<Kw.7FOJiJ$3HrXj7^9#

O<HS<H*hSj<A!=bl~*Kd_7^9#

Report "IP$6<*hS^M<8c<KX9kpsNspr=(7^9#

Status +&s?<"/i9?<"]<H"5<P<""IP$6<"^M<8c

<"*hSPC/"CWN=_NuVr=(7^9#

Switchover 9?sP$&b<IG0n7F$kMCHo</&G#9QCAc<r"

/)*Kh0MCHo</&G#9QCAc<K7^9#3N3^sI

O"ZjX(b<IH7FVj0WrXj7?lgKH&,W,"j^

9#

Unquiesce 5<P<,=.5lF$kF]<HeNJ0KE_5l?5<P<KP7

F"MCHo</&G#9QCAc<N^M<8c<, 0 hjg-$E

_rdjvFk3HrvD7^9#3N"/7gsKhj"*r5l?5

<P<KP7F7,N\3Warwk3H,G-kh&KJj^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#

List

list 3^sIO"MCHo</&G#9QCAc<KX9kpsr=(9kNKHQ
7^9#

=8:

list advisor

cluster

port

MCHo</&G#9QCAc<N=.
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server

advisor
MCHo</&G#9QCAc<N"IP$6<N=.r=(7^9#

c:

list advisor
Advisor list requested.

-------------------------------------------
| ADVISOR | PORT | TIMEOUT | STATUS |
-------------------------------------------
| ftp | 21 | 5 | ACTIVE |
| Http | 80 | unlimited | ACTIVE |
| MVS | 10007 | unlimited | ACTIVE |
| TN3270 | 23 | unlimited | ACTIVE |
-------------------------------------------

cluster
MCHo</&G#9QCAc<N/i9?<N=.r=(7^9#

c:

list cluster
EXECUTOR INFORMATION:
---------------------

Version: 01.01.00.00 - Tue Dec 10 14:15:58 EST 1996
Number of defined clusters: 2

CLUSTER LIST:
-------------
131.2.25.91
10.11.12.2

port MCHo</&G#9QCAc<N]<HN=.r=(7^9#

c:

list port
Cluster Address [0.0.0.0]? 131.2.25.91

---------------------------------------------------------
¦ CLUSTER: 131.2.25.91 ¦
¦--------------------------------------------------------¦
¦ PORT ¦ MAXWEIGHT ¦ PORT MODE ¦ PORT TYPE ¦
¦--------------------------------------------------------¦
¦ 23 ¦ 30 ¦ none ¦ TCP ¦
¦ 80 ¦ 20 ¦ none ¦ both ¦
---------------------------------------------------------

server MCHo</&G#9QCAc<N/i9?<KP~9k5<P<N=.r
=(7^9#

c:
list server
Cluster Address [0.0.0.0]? 131.2.25.91

PORT 23 INFORMATION:
--------------------

Maximum weight.................. 20
Port mode....................... NONE
Port type....................... TCP
All up nodes are weight zero.... FALSE
Total target nodes.............. 2
Currently marked down........... 0
Servers providing service to this port:
Address: 131.2.25.93 Weight: 20 Count: 0 TCP Count: 0 UPD Count: 0 Active: 0 FIN 0 Complete 0 Status: up Saved Weight: -1
Address: 131.2.25.94 Weight: 20 Count: 0 TCP Count: 0 UPD Count: 0 Active: 0 FIN 0 Complete 0 Status: up Saved Weight: -1

PORT 80 INFORMATION:
--------------------

Maximum weight.................. 20
Port mode....................... NONE
Port type....................... BOTH
All up nodes are weight zero.... FALSE
Total target nodes.............. 2
Currently marked down........... 0
Servers providing service to this port:
Address: 131.2.25.93 Weight: 20 Count: 0 TCP Count: 0 UPD Count: 0 Active: 0 FIN 0 Complete 0 Status: up Saved Weight: -1
Address: 131.2.25.94 Weight: 20 Count: 0 TCP Count: 0 UPD Count: 0 Active: 0 FIN 0 Complete 0 Status: up Saved Weight: -1

MCHo</&G#9QCAc<N=.
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Quiesce

quiesce 3^sIO"O<HS<H^?Oj<A!=rl~*Kd_9k+"=lJ
eN\3War5<P<Kw.7J$h&KXj9kNKHQ7^9#

=8:

quiesce heartbeat

manager

reach

heartbeat address

O<HS<H!=QK*r5l?Q9rd_7^9# addressO"3NMC

Ho</&G#9QCAc<NO<HS<H&aC;<8Nw.hNjb<

H&MCHo</&G#9QCAc<N IP "Il9G9#

c:

quiesce heartbeat
Remote Address [0.0.0.0]? 131.2.25.94

manager address

Xj5l?5<P<KO"=lJeN\3War7FOJiJ$3HrXj

7^9# AddressO"=N5<P<N IP "Il9G9#

c:

quiesce manager
Server Address [0.0.0.0]? 131.2.25.93

reach address

~#D=+I&+r=L9k?aNMCHo</&G#9QCAc<Khk

XjN"Il9XN]<js0rd_7^9#?@7"addressO"~#D=

-p`K^^lF$k IP "Il9G9#

c:

quiesce reach
Reach Address [0.0.0.0]? 131.2.25.92

Report

report 3^sIO""IP$6<^?O^M<8c<Nspr=(9kNKHQ7^
9#

=8:

report advisor

manager

advisor type port#

CjN"IP$6<KX9kpsNspr=(7^9#

type "IP$6<N?$WG9#"IP$6<&?$WKD$FO"112

Z<8N=13r2H7F/@5$#

port# ]<HVfG9#

c:
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report advisor
0=ftp,1=http,2=MVS,3=TN3270,4=smtp,5=nntp,6=pop3,7=telnet
Advisor name [0]? 1
Port number [0]? 80

-------------------------------
| ADVISOR: http |
| PORT: 80 |
-------------------------------
| 131.2.25.93 | 0 |
| 131.2.25.94 | 16 |
-------------------------------

manager
=TN^M<8c<psNspqr=(7^9#

c:

report manager

----------------------------------
| HOST TABLE LIST | STATUS |
----------------------------------
| 131.2.25.93 | ACTIVE |
| 131.2.25.94 | ACTIVE |
----------------------------------

-------------------------------------------------------------------------------
|131.2.25.91 |WEIGHT | ACTIVE % 50 | NEW % 50 | PORT % 0 |SYSTEM % 0|
| --------------------------------------------------------------|
|PORT: 23 |NOW|NEW| WT | CONNECT | WT | CONNECT | WT | LOAD | WT | LOAD |
|-----------------------------------------------------------------------------|
|131.2.25.93 | 10| 10| 10| 0| 10| 0| 0| 0|-999| -1|
|131.2.25.94 | 10| 10| 10| 0| 10| 0| 0| 0|-999| -1|
|-----------------------------------------------------------------------------|
|PORT TOTALS: | 20| 20| | 0| | 0| | 0| | -2|
-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
|131.2.25.91 |WEIGHT | ACTIVE % 50 | NEW % 50 | PORT % 0 |SYSTEM % 0|
| --------------------------------------------------------------|
|PORT: 80 |NOW|NEW| WT | CONNECT | WT | CONNECT | WT | LOAD | WT | LOAD |
|-----------------------------------------------------------------------------|
|131.2.25.93 | 10| 10| 10| 0| 10| 1| 16| 0|-999| -1|
|131.2.25.94 | 10| 10| 10| 0| 10| 1| 3| 16|-999| -1|
|-----------------------------------------------------------------------------|
|PORT TOTALS: | 20| 20| | 0| | 0| | 16| | -2|
-------------------------------------------------------------------------------

-------------------------------------------
| ADVISOR | PORT | TIMEOUT | STATUS |
-------------------------------------------
| http | 80 | unlimited | ACTIVE |
| MVS | 10007 | unlimited | ACTIVE |
-------------------------------------------
Manager report requested.

Status

status 3^sIO""IP$6<"PC/"CW"+&s?<"/i9?<"^M<
8c<"]<H"*hS5<P<NuVr~j9kNKHQ7^9#

=8:

status advisor

backup

cluster

counter

manager

ports
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servers

advisor name port#

CjN"IP$6<NuVr~j7^9#

name "IP$6<N?$WrXj7^9#"IP$6<&?$WKD$

FO"112Z<8N=13r2H7F/@5$#

port# ]<HVfG9#

c:

status advisor
0=ftp, 1=http, 2=MVS 3=TN3270, 4=SMTP, 5=NNTP, 6=POP3, 7=TELNET
Advisor name [0]?
Port number [0]? 21

Advisor ftp on port 21 status:
==============================
Interval.................. 10

backup
PC/"CW!=NuVr~j7^9#

c:

status backup
Dumping status ...
Role : PRIMARY Strategy : AUTOMATIC State : ND_ACTIVE Sub-State : ND_SYNCHRONIZED
<<Preferred Target : 132.2.25.92>>

Dumping HeartBeat Status ...
.....Heartbeat target : 131.2.25.92 Status : UNREACHABLE
.....Heartbeat target : 132.2.25.92 Status : REACHABLE

Dumping Reachability Status ...
.....Host:131.2.25.93 Local:REACHABLE
.....Host:131.2.25.94 Local:REACHABLE

cluster address

Xj5l?/i9?<NuVr~j7^9#?@7"addressO"/i9?<

N IP "Il9G9#

c:

status cluster
Cluster Address [0.0.0.0]? 131.2.25.91

EXECUTOR INFORMATION:
---------------------

Version: 01.01.00.00 - Tue Dec 10 14:15:58 EST 1996

CLUSTER INFORMATION:
--------------------

Address......................... 131.2.25.91
Number of target ports.......... 2
FIN clean up count.............. 4000
Connection FIN timeout.......... 30
Active connection stale timer... 1500

PORT 23 INFORMATION:
--------------------

Maximum weight.................. 20
Port mode....................... NONE
Port type....................... TCP
All up nodes are weight zero.... FALSE
Total target nodes.............. 2
Currently marked down........... 0
Servers providing service to this port:
Address: 131.2.25.93 Weight: 20 Count: 0 Active: 0 FIN 0 Status: up Saved Weight: -1
Address: 131.2.25.94 Weight: 20 Count: 0 Active: 0 FIN 0 Status: up Saved Weight: -1

PORT 80 INFORMATION:
--------------------

Maximum weight.................. 20
Port type....................... BOTH
Port mode....................... NONE
All up nodes are weight zero.... FALSE
Total target nodes.............. 2
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Currently marked down........... 0
Servers providing service to this port:
Address: 131.2.25.93 Weight: 20 Count: 0 Active: 0 FIN 0 Status: up Saved Weight: -1
Address: 131.2.25.94 Weight: 20 Count: 0 Active: 0 FIN 0 Status: up Saved Weight: -1

counter
9YFN+&s?<NuVr~j7^9#

c:

status counter
Internal counters from executor:
--------------------------------
Total number of packets into executor...... 2684
Total packets for cluster processing (C)... 2684
Packets not addressed to a cluster(port)... 0

Cluster processing results:
---------------------------
Errors..................................... 0
Discarded.................................. 0
Forward requested.......................... 2684
Forward requested.......................... 0
Forward discarded with error............... 0

Other processing problems:
--------------------------
Total packets dropped (C).................. 0

manager
^M<8c<NuVr~j7^9#

c:

status manager
Number of defined hosts... 2
Sensitivity............... 0%
Smoothing factor.......... 2
Interval.................. 3
Weights refresh cycle..... 4

Active connections gauge proportion......... 40%
New connections counter(delta) proportion... 38%
Advisor gauge proportion.................... 20%
System Metric proportion.................... 2%

Manager status requested.

port cluster-address port#

CjN]<HNuVr~j7^9#?@7"

cluster-address

/i9?<N IP "Il9G9#

port# /i9?<N]<HVfG9#

c:
status port
Cluster Address [0.0.0.0]? 131.2.25.91
Port number [0]? 80

PORT 80 INFORMATION:
--------------------
Maximum weight.................. 20
Port mode....................... NONE
Port type....................... BOTH
All up nodes are weight zero.... FALSE
Total target nodes.............. 2
Currently marked down........... 0
Servers providing service to this port:
Address: 131.2.25.93 Weight: 20 Count: 12345 TCP Count: 10000 UDP count 2345 Active: 3431 FIN 3780 Complete 3431 Status: up Saved Weight: -1
Address: 131.2.25.94 Weight: 20 Count: 7890 Active: 2980 FIN 2390 Status: up Saved Weight: -1

server address

CjN5<P<NuVr~j7^9#?@7"addressO"5<P<,09k

/i9?<N IP "Il9G9#

c:
status server
Cluster Address [0.0.0.0]? 131.2.25.91

PORT 23 INFORMATION:
--------------------
Maximum weight.................. 20
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Port mode....................... NONE
Port type....................... TCP
All up nodes are weight zero.... FALSE
Total target nodes.............. 2
Currently marked down........... 0
Servers providing service to this port:
Address: 131.2.25.93 Weight: 20 Count: 140 TCP Count: 100 UDP Count: 40 Active: 50 FIN 45 Complete 50 Status: up Saved Weight: -1
Address: 131.2.25.94 Weight: 20 Count: 250 TCP Count: 100 UDP Count: 40 Active: 60 FIN 54 Complete 50 Status: up Saved Weight: -1

PORT 80 INFORMATION:
--------------------
Maximum weight.................. 20
Port mode....................... NONE
Port type....................... BOTH
All up nodes are weight zero.... FALSE
Total target nodes.............. 2
Currently marked down........... 0
Servers providing service to this port:
Address: 131.2.25.93 Weight: 20 Count: 12345 TCP Count: 10000 UDP Count: 2345 Active: 3431 FIN 3780 Complete 3431 Status: up Saved Weight: -1
Address: 131.2.25.94 Weight: 20 Count: 7890 TCP Count: 10000 UDP Count: 2345 Active: 2980 FIN 2390 Complete 3431 Status: up Saved Weight: -1

Switchover

switchover 3^sIO"ZjX(}0,Vj0WNlg"9?sIP$&b<IG0
n7F$kMCHo</&G#9QCAc<r"/)*Kh0MCHo</&G#

9QCAc<K9kNKHQ7^9#3N3^sIO"9?sIP$&b<INM

CHo</&G#9QCAc<,T/7F$k[9HG~O9k,W,"j^9#

=8:

switchover

Unquiesce

unquiesce 3^sIO"J0K quiesce 3^sIrHQ7Fd_7?O<HS<H"
^M<8c<"^?Oj<A!=rj9?<H9kNKHQ7^9#

=8:

unquiesce heartbeat

manager

reach

heartbeat address

O<HS<H&aC;<8QNQ9rj9?<H7^9#?@7"address

O"3NMCHo</&G#9QCAc<NO<HS<H&aC;<8Nw

.hNjb<H&MCHo</&G#9QCAc<N IP "Il9G9#

c:

unquiesce heartbeat
Remote Address [0.0.0.0]? 9.10.11.1

manager address

XjN5<P<XN\3WaNw.rj9?<H7^9# AddressO"=N

5<P<N IP "Il9G9#

c:

unquiesce manager
Server Address [0.0.0.0]? 20.21.22.15

reach address

~#D=+I&+r=L9k?aNMCHo</&G#9QCAc<Khk

XjN"Il9XN]<js0rj9?<H7^9#?@7"addressO~#

D=-p`K^^lF$k IP "Il9G9#

c:

unquiesce reach
Reach address [0.0.0.0]? 20.3.4.5
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h10O G<?5L5V79F`NHQ

3NOGO"Ul<`&jl<*hS PPP$s?<U'<9rp7? 2212 eNG

<?5LKD$Fb@7^9#\OKO"J<Na,^^lF$^9#

v XG<?5LN5bY

v XG<?5LN50Y

G<?5LO"Ul<`&jl<*hS PPP$s?<U'<9G5]<H5l^9#

G<?5LN5b

G<?5LO"uVeNMCHo</&$s?<U'<9N-zSh}r}d9j

Jrs!7^9#gH7Fc.N WAN js/GHQ9k3Hr\*H7F$^9#

uVeNG<?5LO"PPP*hSUl<`&jl<&$s?<U'<9G5]<H

5l^9#

v PPP$s?<U'<9Nlg"5LO$s?<MCH;QnHtqN RFC 1962K

jA5lF$k5L)fWmH3k (CCP) K`r7FB=5lF$^9# CCP

O"5LNHQrrD9kpCKJk!=H"#tND=J5L"k4j:`^

?OWmH3kNf+i*r9kjJrs!7^9#

3NuVO"2 o`N5LWmH3krs!7^9#9JoA"RFC 1974KjA

5lF$k Stac-LZSH"RFC 2118K-R5lF$k Microsoft ]$sH&]$

sH5LWmH3k (MPPC)G9#3liO>}Hb Stac ElectronicsKhCFs

!5lk5L"k4j:`KpE$F$^9#

v Ul<`&jl<&$s?<U'<9Nlg"5LO"Ul<`&jl<&U)

<i`;QQwqKhCFn.5l? FRF.9" Data Compression over Frame Relay

Implementation AgreementK`r7FB=5lF$^9# FRF.9O"G<?5LW

mH3k (DCP) r-R7 (PPPN CCPrbGkK7F$^9)"1MK"FoN

5L"k4j:`*hS*W7gsrrD9kjJrs!7F$^9#uVO DCP

Xb<I 1Y M47(<7gsr5]<H7^9# FRF.9KO"hjFQ=5l

? Xb<I 2Y b-R5lF$^9,"3lO5]<H5l^;s#5L=Nb

NO"PPP Stac-LZSWmH3kGHQ5lkNH185L(s8srHQ7FTo

l^9#

G<?5LN50

uVeNG<?5LO"js/eNxQD=JSh}rhjz(*KHQ7F"M

CHo</&js/N9k<WCHrbakjJrs!7^9#=Np\6}OJ

1G9#D^j"js/r.lkG<?rG-k@13sQ/HJAK9k3HK

hj".Y,ljNjs/eG>wK++k~VrG-k@1/J/9k3HG

9#

G<?5LO"MCHo</&bGkN5^6^Jl$d<GBTG-^9#?H

(P""k"Wj1<7gs,MCHo</eNLNljK"k1L"Wj1<7

gsKG<?r>w9k0K5L9k""k$O 2 DNN<IVGSCHsNu1O
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7@1rTCF$kG<?&js/&l$d<GuV,5L9kH$C?3H,D

=G9#3N5LN}!H=Nz(O"5^6^JU!/?<KhCFh^j^

9#3NU!/?<H7FO"5LrBT9kMCHo</&l$d<"5L!=

Hr`!=,}CF$k5L5lkG<?KP9kN1"*r5l?5L"k4j

:`"*hS5L5lkB]NG<?JI,^^l^9#LoO"GIN5Lr#

.G-kNO""Wj1<7gs&l$d<G9#?H(P"U!$k>w"Wj

1<7gsO"5L9k0KG<?&U!$k4Nr~jG-kNG"U!$kK

P7FFoN5L"k4j:`rn7"=NCjU!$kNG<?KG,J"k4

j:`r+D1k3H,G-^9#7+7"3lO=N 1 D?$WN"Wj1<7g

sN5LH7FO%l?}!+b7l^;s,"MCHo</er.lkgLNH

iU#C/N5LNlL*djNrhKO"^jrK)A^;s#=_"[HsI

NMCHo</&"Wj1<7gsO"G<?r8.9k~@GO5LrTCF$

J$+iG9#

uVGN5LO"3lhjOk+Kc$MCHo</&l$d<"D^jG<?&

js/&l$d<GTol^9#uVbG"js/rp7F>w5lkD9NQ1

CH,5L5l^9#5LOQ1CH,uVrLa9kH-Kj"k?$`GTo

l^9#w.&O>w9k>0KQ1CHr5L7"u.&Ou.9kH1~KQ

1CHrr`7^9#3N0nO"bLl$d<NMCHo</&WmH3kKO

)a*G9#

G<?5LNp\

G<?5L!=O"G<?bN Xi9Y psr'17"G-k@1i9YN/J$

LNG<?&;CHr8.7^9#Xi9Y psHO"=_xQD=JG<?KpE

$F3-P93H,G-"Fn.,D=JpsN3Hr@$^9#?H(P"5L

!=OG<?&9Hj<`bN?|8zQ?<sr'17"3liN?|Q?<s

r"=NQ?<sr=9;$3<I&7<1s9GV-9(^9#5L!=Hr`

!=G3liN3<I&7<1s9KX9k'1,lW7F$kBj",:r`!

=O5L5l?G<?+i5NG<?rFn.9k3H,G-^9#

5NG<?bN7<1s9r"5L5l?PONP~9k7<1s9K^CTs0

7?bNr"lLKG<?&G#/7gJj< HFsG$^9#3liNG#/7g

Jj<O"E*KjA9k3H (5L!=Hr`!=,xQG-kP3KpE/ps)

b"0*K8.9k3H (LoO"5L9kpsKpE/) bG-^9#E*G#/7

gJj<O"h}5lkG<?,Bj5l?{NN-Ar}CF*j"FQ5L!

=rHQ7Fb"^jz(*GOJ$D-KG,G9#[HsIN5L79F` (u

VeN5L!=b^`) O"0*G#/7gJj<rHQ7F$^9# 2212eNG

<?&G#/7gJj<O"=_h}fNQ1CHHJ0Kh}5l?Q1CHK

D$FNN1KpE$F$^9,">Nl$d<G5L,TolkH-K8_9k

G<?&9Hj<`r X+L9Y =OOw(F$^;s#G<?&G#/7gJj

<,0*K8.5l"J0Kh}5l?G<?KN_pE/79F`O"R9Hj

< HbFPl^9# 3NONDjNt,GOR9Hj<HG<?&G#/7gJj

<H$&Qlr1ANQlH7FHQ7^9,">ND-GO"R9Hj<OCj

NANG<?&G#/7gJj<r=93Hr}r7F*/3H,,WG9#

uVO0*G#/7gJj<rHQ7"5L!=Hr`!=O=l>lNG#/7

gJj<r1|K]D,W,"kH$&3HO"G<?5LO 2 DN(sI]$sH

VGu1O5lkG<?&9Hj<`KnQ9kbNG"k3HrU#7F$^

G<?5LNHQ
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9#D^j"k<?<eN5LO3M/7gsX~NWm;9G"j"3M/7g

sN(sI]$sHO"5L!=Hr`!==NbNG9#9Hj<`eG5L,

+O5lkH"><O=l>lNG<?&G#/7gJj<rv0_j5l?+O

uVKj;CH7"G<?ru.9kH=NuVr977^9#

FQ1CH4HKDLK5LrBT7"FQ1CHrh}9k0KR9Hj<rj

;CH9k3HbD=G9#7+7LoO"Q1CHHQ1CHNVGOG<?&

G#/7gJj<Oj;CH5l^;s#3lO"R9Hj<O=TQ1CHNb

F@1GJ/"J0Kh}5l?Q1CHNbFKbpE/3HrU#7F$^

9#3lKhj"5L!=,i9Yr|n9k?aK5w9kG<?NL,}(k

NG"LoO4N*J5Lz(,e,j^9#lcH7F""k[9H, IP rHQ

7FLN[9HK XPINGY 7F$klgrM(F_^9#l"NQ1CH,w.5

l^9,"Lo"FQ1CHO>0Kw.5l?Q1CHH[\18G9#5L!

=O"GiNQ1CHN5LGO"^jz(re2k3H,G-J$+b7l^;

s,"e3NQ1CH,=l>l>0Kw.5l?bNKsoKh/wF$k3H

r'17"=liNQ1CHGOsoKb(G5L5l?P<8gsr8.G-k

h&KJj^9#

5L!=Hr`!=NR9Hj<O"FQ1CHru.9k?SKQ95lkN

G"5L!=OQ1CHN;:"Ku"^?O[sQ9r!NG-^9#uVGN

Q5lF$k5LWmH3kKO"70Jk!=,H_~^lF*j"3lKhj

5L!=Hr`!=,1|,:ol?Nr!P7"j_KF1|G-kh&KJC

F$^9 (?H(P"Aw(i<N?aKQ1CH,;:7?lgJIK,WKJj

^9)#3lOLo"FQ1CHK7<1s9Vfr^a"r`!=,3NVfrA

'C/7F"9YFNQ1CHrgxLjKu.7F$k3HrN'9k}!GT

ol^9#(i<r!P9kH"+Hrv0_j5l?+OuVKj;CH7"5

L!=Kb1MKj;CH9kh&K70Jk7"5L!=+N,j;CH7?3

HrNi;kN'~zrTA^9 (e.7?5LQ1CHrQ~7F)#

js/GN5LOlL*K"js/eN>}~NG<?KP7FBT5l^9#L

oO"142Z<8N^9 K(9h&K"3M/7gsNF<K5L!=Hr`!=N>

},"j"3M/7gsN><NjjHL.7^9#PO (5L) &O"~O (r`)

&+iH)7F0n7^9#js/NF}~G^C?/[Jk5L"k4j:`r

HQ9k3HbD=G9#js/&3M/7gs,N)5lkH"=Njs/N5

L)fWmH3k,jj&HrD7"=N3M/7gsGHQ9k5L"k4j:

` (1 D^?O#t) rha^9# 2 DN<,"HQ9k5LWmH3kKD$Fg

UG-J$lgKO"5LOTol:"js/OLoI*jK0n7^9 (D^j"

Q1CHO5L5lJ$AG>w5l^9)#

G<?5LNHQ
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9Hj<`H$&NO"B]KO"js/Nl<NCjN5LWm;9Hjs/N

><NP~9kr`Wm;9VN3M/7gsr=7F$kNG"1Jk 2 DNN<

IVN X3M/7gsY GOJ/"hjqN*JU#rbCF$^9#:*J5L

WmH3kO"2 DN[9HVNG<?&Um<r#tN9Hj<`K,d7"D9

N9Hj<`rH)7F5L9k3HbD=G9#?H(P"PPPN CCPO"1l

N PPPjs/eG#tNR9Hj<rHQ9k3HrrDG-^9#?@7"k<?

<O3lr5]<H7F$^;s#

M8v`

G<?5LrHQ9k+"7J$+N*rO",:7bFWGO"j^;s#3M

/7gseN5LrHQD=K9k0K"$/D+NWxrM89k,W,"j^

9#

CPU iY

G<?5LO"i;Ki4N++kjgG9#5L9kG<?NL,}(k[I (1

L~Vvj)"uVNWm;C5<K++kiY,g-/Jj^9#iY,g-/J

ja.kH"5L,TolkuV@1GJ/"9YFNMCHo</&$s?<U

'<9eNuVN-=,c<7^9#

┌──────────────────────────────────────────────────┐
│ N<I A │
│ bLl$d<X │
│ │ õ │
│ │ │ │
│ │ │ │
│ ø │ │
│ ┌─────────────────────┐ ┌────────────────────┐ │
│ │ ┌─ ─ ─ ── ─ ─ ─ ─┐ │ │ ┌─ ─ ─ ─ ─ ─ ─ ─ ┐ │ │
│ │ │G#/7gJj<│ │ │ │G#/7gJj<│ │ │
│ │ └── ─ ─ ─ ─ ─ ─ ─┘ │ │ └─ ─ ─ ─ ─ ─ ─ ─ ┘ │ │
│ │ │ │ │ │
│ │ 5L!= │ │ r`!= │ │
│ └────────────────────┬┘ └õ───────────────────┘ │
└──────────────────────┼─────┼─────────────────────┘

│ │
G<?&js/&3M/7gs

(1l9Hj<`)
│ │

┌──────────────────────┼─────┼─────────────────────┐
│ N<I B │ │ │
│ ┌────────────────────ø┐ ┌┴───────────────────┐ │
│ │ ┌─ ─ ─ ── ─ ─ ─ ─┐ │ │ ┌─ ─ ─ ─ ─ ─ ─ ─ ┐ │ │
│ │ │G#/7gJj<│ │ │ │G#/7gJj<│ │ │
│ │ └── ─ ─ ─ ─ ─ ─ ─┘ │ │ └─ ─ ─ ─ ─ ─ ─ ─ ┘ │ │
│ │ │ │ │ │
│ │ r`!= │ │ 5L!= │ │
│ └─────────────────────┘ └────────────────────┘ │
│ │ õ │
│ │ │ │
│ ø │ │
│ bLl$d<X │
└──────────────────────────────────────────────────┘

^ 9. G<?&G#/7gJj<rHQ7?P}~G<?5LNc

G<?5LNHQ
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B]eO"uVKO#tNWm;C5<,k\5lF*j"sPN^kAWm;C

7s0,HQ5lF$kNG (?H(P"a$s&Wm;C5<H>s0G0n9k

js/~POh}uV)"Wm;C5<NiYXNFAO",:7bJ1K,jG-

ko1GO"j^;s#5L0nOQ1CHN>wH*<P<iCW7F$kt,

,"kNG"3NiYOvBe^C?/)a*G"j"dj,J$lgb"j^

9#7+7"uVNWm;C5<KajJi4r+1"-=rc<5;kD=-b

"j^9#

**^+J6'H7F"5LrHQD=K9kNO"c.N WAN js/"D^j.

Y,s 64 KB (8`*J ISDN @$dk&js/N.Y) ^GNjs/KN_BkY

-G9#9YFNjs/eN5L5lkG<?NmSh}O"1 CKD-t4 KB K

Bj9k,W,"kHM(il^9# ISDN 1 !2.Y"@W?<N9YFNAcM

kG5LrBT9kNO-@G"j^;s#

uV=.Qia<?<NfKO"1~K5LrBTG-k3M/7gsNtr)B

9k3H,G-kbN,"j^9#3lrHQ9kH"B]K5LrBT9kft

hj?/N$s?<U'<9KP7F"5LrHQD=K_j9k3H,G-^

9#h05L3M/7gstNB&K#9kH"/J/Hb{8N5Ljs/,Z

G5lk^GO"ICN3M/7gsO5LNHQrrD7J/Jk@1G9#

abj<NHQL

5Lr=.9kH-KM89k,W,"k 1 DNdjO"abj<jWLG9#5L

*hSr`R9Hj<O"uVNBil?q;G"kabj<r+JjHQ7^

9#?H(P"Stac-LZS"k4j:`GO"5LR9Hj<Ks 16 KB"r`R9

Hj<Ks 8 KB ,WG9#3liNR9Hj<O"N)5lkF3M/7gs4H

K8_7J1lPJiJ$ (5LR9Hj<O"jj&k<?<NP~9kr`R9

Hj<H1|5lk) NG"3NdjOlXg-/Jj^9# PPPjs/Nlg"3

lO5LR9Hj<, 1 DHr`R9Hj<, 1 DrU#7F$^9 (js/eN

G<?5L,P}~GBT5lF$kbNH[j7?lg)#Ul<`&jl<&j

s/NlgO"3Nh&JR9Hj<,?t,WKJkD=-,"j^9 (N)5l

kFP<Ack&3M/7gs (DLCI) 4HK 1 H_)#

uVOV<H~K"ljtN5LR9Hj<Hr`R9Hj<rdj6j^9#3

liOoKH_K7F"5L3sF-9H H7Fdj6il^9 (3sF-9HO"

1 DN5LR9Hj<H 1 DNr`R9Hj<r1Kkg7?bNG9)#;Q*K

O"5LHr`OH)7?!=G"j"5LR9Hj<Hr`R9Hj<Ndjv

FOH)7FT&3H,D=G9,"B]eO"5LO$DbP}~GBT5lk

N,lL*JNG"?QrJ1K9k?aK"abj<NI}H=.O"D9NR

9Hj<GOJ/"3sF-9HrP]K7FTol^9#F3sF-9HKO 24

KB ,dj6il"3lKO5LHr`R9Hj<K,WJabj<,^^lF$^

9#

uV,js/eG5L3M/7gsNN)rn_k]KO",:dj6il?3s

F-9HNW<k+i 1 DN3sF-9HrN]9k3H+iOa^9#xQD=J

3sF-9H,J$lgKO"=N3M/7gsGO5LOTol^;s#k<?

<O"eG3sF-9H,xQD=KJC?~@G"=N3M/7gsGN5LN

+Orn_k3HbG-^9#
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dj6ilk5L3sF-9HNtO"=.D=JQia<?<G9#dj6il

k3sF-9HtN_jMO"HQ5lkabj<NLH"5LrHQ7F1~K

0nG-k3M/7gsNGgtN>}r)B7^9#1~K0n9k5L3M/

7gsNtr)B9k3HO"CPUNiYdjr)f9kNKr)D 1 DNjJH

Jj^9#

G<?NbF

"k3M/7gsN5LrHQD=K9k0K"=N3M/7gsG>w5lkG

<?NB]N-ArM89k3H,,WG9#5LO"G<?N?$WKhCFz

L,5^6^G9#[\1lNps,?t^^lF$kQ1CH (?H(P"IP

XPINGY KhCF8.5lk 1 HNQ1CH) O"lL*KsoKh/5L5l^

9#js/rLk8`*Jis@`&F-9H*hS 2 JG<?N5Lf(O 1.5:1

A 3:1 xYG9#^C?/5L5lJ$G<?b"j^9#CK"9GK5L5lF

$kG<?O"5iK5L5lk3HO[HsI"j^;s#B]KO"J0K5

L5l?G<?,5L(s8srLa9kH-KH%5lk3H5("j^9#

"k3M/7gsrLkG<?N[HsI,5LG<?+i.k3H,0bCF,

+CF$klgKO"=N3M/7gsGO5LrHQD=K7J$3Hr*+a

7^9#3lK:v9kcH7FO"gH7F FTP U!$k&"<+$V&5$H

H7F;CH"CW5l?[9HXN3M/7gs,"j^9#3Nlg">wK

HQ5lkU!$kO9YF5L7?AG[9HK]I5lF$^9#

js/&l$d<N5L

M8,,WJGeNU!/?<O"2 DN[9HVNMCHo</&js/N-AG

9#5LO"uVNO<I&'"&$s?<U'<9hjb<Ll$d<GBT9

k3HbG-^9#CKG7bG`N?/O"O<I&'"HU!<`&'"KG

<?5L!=,H_~^lF$^9#<Ll$d< (uVN0t) Njs/G5L,T

olklgKO"=N$s?<U'<9NuVGOG<?5LrHQD=K7J$

N,G1G9#0KbRY?h&K"9GK5L5l?G<?&9Hj<`r5L

7Fb"LoO5zG"j"B]KO-=,$/Vsc<9k3Hb"j^9#k

<?<N},js/&O<I&'"hjOk+K5Lz(,b$HN.G-kCL

J}3,J$Bj"5LOjs/&O<I&'"K$;kN,GIG9#

PPP js/eGNG<?5LNHQ

2212O"PPP5L)fWmH3k (CCP)rHQ7F"js/eGN5LNHQrr

D7^9# CCP O"CjN5LWmH3k (js/NF}~K[JkWmH3kr

HQ9k3HbD=G9) *hSFoNWmH3kC-N*W7gsNHQrrD9

k?aNFQ!=rs!7^9#3N=UH&'"O Stac-LZS*hS MPPCWmH

3kr5]<H9kNG"2 DNN<IVGG<?5LNrDr5oKT&?aKO"

jj&Gb/J/Hb3liN"k4j:`N 1 D,5]<H5lk3H,,WG

9#^?"5L,!=9k?aKO"2 DNN<IVG"k4j:`C-N*W7g

sKD$FgU9k3Hb,WG9#
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PPP js/eNG<?5LN=.

PPPjs/eNG<?5Lr=.9kKO"!Nh&K7^9#

1. enable ccp 3^sIrHQ7F"js/eN CCPWmH3krHQD=K9k#

3lKhj"js/O>NN<IH5LrrDG-kh&KJj^9#rDK

O"HQ9k5LWmH3kHWmH3kC-N*W7gs,^^l^9#

2. set ccp protocols 3^sIrHQ7F"rDG-k5LWmH3kr*r9k#

3. set ccp options 3^sIrHQ7F"F5LWmH3kNrDD=Qia<?

<r_j9k#

list ccp 3^sIrHQ9kH"=TN5L=.r=(9k3H,G-^9#

=16 O"xQD=J3^sIrj9H7"^10 O"PPPjs/eN5LN=.cr

(7F$^9#3liN3^sIKD$FN\7$b@O""/;9&$sF0l

<?<&5<S9 =UH&'"HQTNjz- N ‘]$sH&]$sH=.3^s

I’ N`r2H7F/@5$#

= 16. PPPG<?5L=.3^sI
G<?5L3^sI "/7gs

disable ccp G<?5LrHQTDK7^9#

enable ccp G<?5LrHQD=K7^9#

set ccp options 5L"k4j:`N*W7gsr_j7^9#

set ccp algorithms 5LWmH3kN%hgLU15l?j9HrXj

7^9#

list ccp 5L=.r=(7^9#

m:

1. network3^sIO"PPPjs/NMCHo</&$s?<U'<9r*r7^

9#js/, PPP@$dks~NlgO"encapsulator 3^sIrHQ7F"
PPP=.aKe<K"/;99k3H,,WG9#

2. CCPrHQD=K7?,"js/NWmH3kr_j7J+C?lg"=UH&

'"O+0*Kjs/,WmH3k STAC *hS MPPCrHQ9kh&K_j

7^9 (3lO"3^sI set ccp protocols stac mppc r~O7?lgH1

8G9)#

#tNWmH3kr_j9klg"WmH3kN_jgxKhCF"=Njs/

NrDN%hgL,h^j^9#

Config> network 1�1�

Point-to-Point user configuration
PPP Config> enable ccp
PPP Config> set ccp options�2�
STAC: # histories [1]? 1
STAC: check mode (0=none, 1=LCB, 2=CRC, 3=Seq, 4=Ext) [3]? 3
PPP Config> list ccp
CCP Options
-----------

Data Compression enabled
Algorithm list: STAC-LZS
Stac: histories 1
Stac: check_mode SEQ

^ 10. PPPjs/eN5LN=.c
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3. set ccp protocols none r~O9kH"=UH&'"O+0*Kjs/eN5

LrHQTDK7^9#

!NcO"Microsoft ]$sH&]$sHEf= (MPPE),=.5lF$klgN talk

5 list ccp 3^sINPOr(7F$^9# MPPEr=.9kH"MPPC5L,D

=KJj^9# MPPEN=.KD$FO""/;9&$sF0l<?<&5<S9 =

UH&'"HQTNjz- N X]$sH&]$sH&WmH3k&$s?<U'<

9N=.*hSFkY NOr2H7F/@5$#

PPP> list ccp
CCP Options
-----------

Data Compression : Enabled
Algorithm list : MPPC
STAC histories : 1
STAC check_mode : SEQ

MPPE Options
------------

MPPE enabled
Mandatory encryption
Key generation : STATEFUL

PPP js/eN5LNFk

5LNFkO">N PPP3s]<MsHNFkH1MG9# "/;9&$sF0l

<?<&5<S9 =UH&'"HQTNjz- N ‘$s?<U'<9FkWm;9

XN"/;9’ NOG"PPP3s=<kD-XN"/;9}!H3^sIN\YKD

$Fb@7F$^9# =17 O"5LX"N3^sIrj9H7F$^9# 147Z<

8N^11 O"PPP$s?<U'<9Kj9H5lk5LNcG9#

= 17. PPPG<?5LFk3^sI
3^sI !=

list control ccp CCPuVHrDQ_N*W7gsrj9H

7^9#

list ccp CCPQ1CH}Wrj9H7^9#
list cdp ^?O list compression 5LG<?0i`}Wrj9H7^9#
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Ul<`&jl<&js/GNG<?5LNHQ

0m<Pk5LQia<?<r=.7"$s?<U'<9eN5LrHQD=K7

?eG"Ul<`&jl<&$s?<U'<9eND9Ns~ (PVC) NQia<?<

r_j9k,W,"j^9#$s?<U'<9KjA5lF$kFs~4HK5L

rHQD=K9k3H,G-"rD,5oKTol?Fs~O"0m<Pk&W<

k+i 1 DN5L3sF-9HrHQ7^9#^?"$s?<U'<9+NN5Lr

HQTDK9k3HbG-^9#3lO"=N$s?<U'<9eNINs~b5

LG<?&HiU#C/rAwG-J/Jk3HrU#7F$^9#

Ul<`&jl<&js/NG<?5LN=.

FR js/NG<?5Lr=.9kKO"!Nh&K7^9#

1. enable compression 3^sIrHQ7F"$s?<U'<9N5LrHQD=

K9k#3lKhj"js/O>NN<IH5LrrDG-kh&KJj^9#

2. add permanent-virtual-circuit 3^sIrHQ7F"5LG<?rAw9k7,

N PVC 4HK5LrHQD=K9k# change permanent-virtual-circuit 3^

sIrHQ9kH"{8N PVC rQ9G-^9#

=TN5L=.r=(7?$lgO"list lmi ^?O list permanent-virtual-circuit
3^sIrHQ7^9#

+ network 1
PPP > list control ccp

CCP State: Open
Previous State: Ack Sent
Time Since Change: 2 minutes and 52 seconds

Compressor: STAC-LZS histories 1, check_mode SEQ
Decompressor: STAC-LZS histories 1, check_mode SEQ
MPPE: Not negotiated

PPP > list ccp

CCP Statistic In Out
------------- -- ---

Packets: 2 3
Octets: 18 27
Reset Reqs: 0 0
Reset Acks: 0 0
Prot Rejects: 1 -

PPP > list cdp

Compression Statistic In Out
--------------------- -- ---

Packets: 19541 19542
Octets: 2550673 2740593
Compressed Octets: 821671 899446
Incompressible Packets: 0 0
Discarded Packets: 0 -
Prot Rejects: 0 -
Compression Ratios: 3.11 3.24

^ 11. PPP$s?<U'<9N5LNFk
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149Z<8N=18 O"Ul<`&jl<&js/N5Lr=.9kNKxQD=J3

^sIrj9H7F$^9#^?"^12 O"Ul<`&jl<&js/N=.cr(

7F$^9#\YKD$FO""/;9&$sF0l<?<&5<S9 =UH&'"

HQTNjz- N ‘Ul<`&jl<=.3^sI’ N`r2H7F/@5$#

Config> net 2

Frame Relay user configuration

FR Config> enable compression
Maximum number of run-time compression PVCs (zero means no limit) [0]? 0
Do you want orphan PVCs to perform compression [Y]? n
The number of currently defined non-compression PVCs is 4
Would you like to change them all to compression PVCs [N]? y

FR Config> add perm

Circuit number [16]? 22
Committed Information Rate (CIR) in bps [65536]?
Committed Burst Size (Bc) in bits [64000]?
Excess Burst Size (Be) in bits [0]?
Assign circuit name []? cir22
Is circuit required for interface operation [N]?
Do you want to have data compression performed [Y]?

FR Config>list lmi

Frame Relay Configuration

LMI enabled = No LMI DLCI = 0
LMI type = ANSI LMI Orphans OK = Yes
CLLM enabled = No Timer Ty seconds = 11

Protocol broadcast = Yes Congestion monitoring = Yes
Emulate multicast = Yes CIR monitoring = No
Notify FECN source = No Throttle transmit on FECN = No

Data compression = Yes Orphan compression = No
Compression PVC limit = None Number of compression PVCs = 2

PVCs P1 allowed = 64 Interface down if no PVCs = No
Timer T1 seconds = 10 Counter N1 increments = 6
LMI N2 error threshold = 3 LMI N3 error threshold window = 4
MIR % of CIR = 25 IR % Increment = 12
IR % Decrement = 25 DECnet length field = No
Default CIR = 65536 Default Burst Size = 64000
Default Excess Burst = 0

FR Config>list perm

Maximum PVCs allowable = 64
Total PVCs configured = 2

Circuit Circuit Circuit CIR Burst Excess
Name Number Type in bps Size Burst

---------------------------------- ------- ----------- ------- ------- -----
circ16 16 @ Permanent 65536 64000 0
cir22 22 @ Permanent 65536 64000 0

* = circuit is required
# = circuit is required and belongs to a required PVC group
@ = circuit is data compression capable

^ 12. Ul<`&jl<&js/N5LN=.c
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= 18. G<?5L=.3^sI
3^sI hV

add permanent-virtual-circuit # $s?<U'<9eKjA5l?CjN

PVC eNG<?5LrHQD=K9kNK

HQ7^9#

change permanent-virtual-circuit # CjN PVC ,G<?r5L9k+I&+r

Q99kNKHQ7^9#

disable compression G<?5LrHQTDK7^9#

enable compression G<?5LrHQD=K7^9#

list lmi $s?<U'<9N=T=.r=(7^9#

list permanent s~KX9kWspsrj9H7^9#

m: I)s~eN5LrHQD=K9kH"uVeNM$F#V PVC ,xQD=J

5L3sF-9HNt,:j^9#

9GK5L,HQD=KJCF$kUl<`&jl<&$s?<U'<9eN5L

rHQD=K9kH"=UH&'"O"<NcK(9h&K"5LQia<?<r

Q97?$+I&+rRM^9#5LrHQTDK;:K"$s?<U'<9N5

LrQ99k3H,G-^9#

Example of changing compression on Frame Relay Interfaces
Config> net 2

Frame Relay user configuration

FR Config> enable compression
Data compression already enabled.
Do you wish to continue and change an interface parameter [Y]
Maximum number of run-time compression PVCs (zero means no limit) [0]? 32
Do you want orphan circuits to perform compression []?
Do you want to change the compression capability of all of your existing PVCs [N]?

Ul<`&jl<&js/NG<?5LNFk

5LNFkO">NUl<`&jl<&3s]<MsHNFkH1MG9# "/;

9&$sF0l<?<&5<S9 =UH&'"HQTNjz- N Ul<`&jl<

Fk3^sI NOG"Ul<`&jl<&3s=<kD-XN"/;9}!H3^s

IN\YKD$Fb@7F$^9# =19 O"5LX"N3^sIrj9H7F$^

9# XUl<`&jl<&$s?<U'<9^?Os~eN5LNFkNcY O"

Ul<`&jl<&$s?<U'<9N5LNj9HcG9#

= 19. Ul<`&jl<&G<?5LFk3^sI
3^sI =(

list lmi $s?<U'<9N=_NuVrj9H7^

9#

list permanent s~KX9kWspsrj9H7^9#

list circuit s~N=_NuVrj9H7^9#

Ul<`&jl<&$s?<U'<9^?Os~eN5LNFkNc
+ network 2
FR 2 > list lmi

Management Status:
------------------

LMI enabled = No LMI DLCI = 0
LMI type = ANSI LMI Orphans OK = Yes
CLLM enabled = No
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Protocol broadcast = Yes Congestion monitoring = Yes
Emulate multicast = Yes CIR monitoring = No
Notify FECN source = No Throttle transmit on FECN = No
PVCs P1 allowed = 64 Interface down if no PVCs = No
Line speed (bps) = 64000 Maximum frame size = 2048
Timer T1 seconds = 10 Counter N1 increments = 6
LMI N2 threshold = 3 LMI N3 threshold window = 4
MIR % of CIR = 25 IR % Increment = 12
IR % Decrement = 25 DECnet length field = No
Default CIR = 65536 Default Burst Size = 64000
Default Excess Burst = 0

Current receive sequence = 0
Current transmit sequence = 0
Total status enquiries = 0 Total status responses = 0
Total sequence requests = 0 Total responses = 0

Data compression enabled = Yes Orphan Compression = No

Compression PVC limit = None Active compression PVCs = 1

PVC Status:
-----------

Total allowed = 64 Total configured = 1
Total active = 1 Total congested = 0
Total left net = 0 Total join net = 0

FR 2 > list permanent

Circuit Orphan Type/ Frames Frames
Number Circuit Name Circuit State Transmitted Received
------- -------------------------------- ------- ----- ----------- --------

16 circ16 No @ P/A 58364 58355
22 circ22 No & P/A 58364 58355

A - Active I - Inactive R - Removed P - Permanent C - Congested
* - Required # - Required and belongs to a PVC group
@ - Data compression capable but not operational
& - Data compression capable and operational

FR 2 > list circuit 22

Circuit name = circ22

Circuit state = Active Circuit is orphan = No
Frames transmitted = 58391 Bytes transmitted = 2676894
Frames received = 58383 Bytes received = 2671009
Total FECNs = 0 Total BECNs = 0
Times congested = 0 Times Inactive = 0
CIR in bits/second = 65536 Potential Info Rate = 64000
Committed Burst (Bc) = 64000 Excess Burst (Be) = 0
Minimum Info Rate = 16000 Maximum Info Rate = 64000
Required = No PVC group name = Unassigned

Compression capable = Yes Operational = Yes
R-R's received = 0 R-R's transmitted = 0
R-A's received = 0 R-A's transmitted = 0
R-R mode discards = 0 Enlarged frames = 0
Decompress discards = 0 Compression errors = 0
Rcv error discards = 0

Compression ratio = 1.00 to 1 Decompression ratio = 1.00 to 1

Current number of xmit frames queued = 0
Xmit frames dropped due to queue overflow = 0
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h11O G<?5LN=.HFk

2212eNG<?5LN=.O"2 J,NWm;9G9#f4HJk5L79F`O"

=UH&'"N XU#<Ac<Y G9#=.*hSFk?9/ (k<?<bN

GWCON*hS CONFIGWm;9) G CMPRSU#<Ac<r*r9k3HKhj"

0m<Pk&Qia<?<r_j7?j"Fk7?j9k3H,G-^9#0m<

Pk&Qia<?<N=.KC(F"5LG<?&HiU#C/r>w9kFMC

Ho</&$s?<U'<9 (PPP^?OUl<`&jl<) N5Lb=.9k,W

,"j^9#

3NaGO"GiK5LU#<Ac<N=.HFkKD$Fb@7"=NeG PPP*

hSUl<`&jl<&$s?<U'<9eN5LN=.HFkKD$Fb@7^

9#

5LU#<Ac<N=.

5LU#<Ac<N#lN=.D=Qia<?<O"uVNV<H~Kdj6il

k5L3sF-9HNtG9#HQD=J3sF-9HNtKhCF"1~Kh0

uVKG-k\3Nt,)B5lkHHbK"5LR9Hj<QKN]7F*/a

bj<NL,h^j^9#3sF-9HNtr<mK_j9kH"9YFN$s?

<U'<9eN5L,HQTDK5l^9#

=.Wm;9G"5L=.3^sIK"/;99kKO"Config > WmsWHG

feature cmprs 3^sIr~O7^9#dj6ilk3sF-9HNtrQ99kK

O"SET MAXCONTEXTS n 3^sIrHQ7^9#?@7"n O3sF-9HN
tG9#=TN=.r+?$lgO"list 3^sIrHQ7^9#9YFN=.3^
sINWsr =20 K(7"=.cr ^13 K(7^9#

= 20. 5L=.3^sI
3^sI "/7gs

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?O

CjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxviiZ<

8NXXkWN~jY r2H7F/@5$#

List maxcontextsN=TN_jMr=(7^9#

Config> feature cmprs

Data Compression Global Configuration
CMPRS Config> ?
LIST
SET
EXIT

CMPRS Config> set ?
MAXCONTEXTS

CMPRS Config> set maxcontexts
Number of compression contexts to allocate? (0 - 1000) [0]? 10

CMPRS Config> list
Number of compression contexts to allocate: 10

^ 13. 5LU#<Ac<N=.
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= 20. 5L=.3^sI (3-)
3^sI "/7gs

Set 9YFN$s?<U'<9GxQD=J5L3sF-9HNGgtr_j7

^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD-N

*;Y r2H7F/@5$#

List

list 3^sIO"maxcontextsN=TN_jMr=(9kNKHQ7^9#

=8:

list

Set

set 3^sIO"G<?5Lr1~KHQG-k$s?<U'<9NGgtr_j9
kNKHQ7^9#

=8:

set maxcontextsn

maxcontexts n

$s?<U'<9GxQD=J5L3sF-9HNGgtr_j7^9#3

NQia<?<Khj"uVO5L3sF-9HQNabj<&W<krd

j6j^9# maxcontextsr 0 K_j7?lgO"$s?<U'<9eN5

LrHQD=K7Fb"$s?<U'<9GO5LOTol^;s#

m: 3NMrb/_j7a.kH"aYNabj<,HQ5l"uVN9k
<WCH,c<9kD=-,"j^9#

GU)kHM: 0

-zM: 0 A 1000

c: set maxcontexts

Number of compression contexts to allocate? (0-1000)? [0]? 10

5LU#<Ac<NFk

FkWm;9G5LFk3^sIK"/;99kKO"+ WmsWHG feature
cmprs 3^sIr~O7^9# =21 O"xQD=J3^sIrj9H7F$^9#

= 21. 5LFk3^sI
3^sI "/7gs

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?O

CjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxviiZ<

8NXXkWN~jY r2H7F/@5$#

List HQ5lF$kabj<^?O3sF-9Hrj9H7^9#

G<?5LN=.
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= 21. 5LFk3^sI (3-)
3^sI "/7gs

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD-N

*;Y r2H7F/@5$#

List

list 3^sIO"=_HQ5lF$kabj<^?O3sF-9HN$:l+rj9
H9kNKHQ7^9#

=8:

list all

contexts usage

memory usage

all HQ5lF$k3sF-9H"=N3sF-9HrHQ7F$k$s?<U

'<9"*hSabj<HQLN}Wr=(7^9#3NPOO"list contexts

usageH list memory usageN=(rH_go;?bNG9#

c: list all

context usage
$s?<U'<9KhCF=_dj6ilF$k9YFN5L3sF-9H

r=(7^9#3NhLKhCF"IN$s?<U'<9,=_G<?&H

iU#C/r5L7F$k+,,+j^9#

c: list context usage

Compression System Context (Data Dictionary) Usage
--------------------------------------------------

CTX Net Interface Channel Status
--- --- ---------- --------- -------------------
0 2 FR/0 16 In use
1 1 PPP/0 1 In use

Total: 10 Free: 8 In Use/Reserved: 2

CTX 3lO"3sF-9HN?0r1L9k3sF-9HVfG9#u

VOV<H~K3sF-9HNW<krn.7"W<kbNF3s

F-9HKVfrdjvF^9#3sF-9HVfO"5LKX9

k ELS aC;<8NltNbNKb=(5l^9#

Net 3lOCjN3sF-9H,dj6il?MCHo</&$s?<

U'<9NVfG9#

Interface
3lOMCHo</&$s?<U'<9N>0G9#

Channel
AcMkO"18MCHo</&$s?<U'<9Kdj6il?

#tN3sF-9HrhL9kNKHQ5lk1LRG9#MCH

o</VfHAcMkVfNH_go;KhCF"1 DN5L9Hj

<`rG-K1L7^9# PPPjs/Nlg"js/eKO 1 DN

5LG<?&9Hj<`7+.lJ$NG"3NVfOoK 1 G9#

G<?5LN=.
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Ul<`&jl<&js/Nlg"3NVfO5LHiU#C/r

Aw7F$kCjNs~NP<Ack&5<-CHVf (DLCI) G

9#

Status
3NU#<kIO3sF-9HN=_NuVr(7F*j"[\o

K XIn useY G9#H-KO XDefunctY ,=(5lk3H,"j

^9,"3lOjs/eN5LOZG5l^7?,"^@3sF-

9H,W<kKr|5lFFHQG-kh&KJCF$J$3Hr

(7F$^9#

memory usage
5L!=N=_NuVKX9kp\}Wr=(7^9#POK=(5lkN

O"dj6il?5L3sF-9HNt"=_HQ5lF$k3sF-9H

Nt"3sF-9HK,WJabj<NL"*hS5L3sF-9HQKN

]5lF$kabj<NgWLG9#

c:

list memory usage

Compression System Memory Usage Statistics
------------------------------------------

Number of contexts allocated: 0 * in use: 0
Size of compression context: 24624

= Max compression history size: 16396
+ Max decompression history size: 8200
+ Overhead: 28

Total memory allocated for contexts: 0

* Compression is disabled due to inability to allocate
the requested number of contexts (500).

G<?5LN=.
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h12O m<+k^?Ojb<H'ZNHQ

'ZHO"f<6< (^?O"(sF#F#<) ,/G"k+r=L9kWm;9G

9# 2212eN PPPWmH3kKP9kf<6<&"/;9r'Z9k3HO"PPP

'ZWmH3kN PAP"MSCHAP"CHAP" *hS SPAPKX"7F$kNG"f

<6<&WmU!$kI}N@p-,}7^9# PAP"MSCHAP"CHAP"*hS

SPAPN=.KD$FNICpsO""/;9&$sF0l<?<&5<S9 =UH

&'"HQTNjz- N‘PPP'ZWmH3k’ N`r2H7F/@5$#

'ZO"m<+kG=.9k3Hb"f<6<=.r}g7F=.9k (MCHo<

/eN'Z5<P<rHQ7F"MCHo</4NN'ZWaK~8k) 3HbG-

^9# IBM 2212 O"m<+kG]}5lk'Z"*hSJ<N'Z5<P<&Wm

H3krBu7F$^9#

v Radius

v TACACS

v TACACS+

'Z"vD"*hSqW (AAA) ;-ejF#<

'Z"vD"*hSqW (AAA) ;-ejF#<O"5<S9XN"/;9r)fG

-k=.D=JWmH3kG9#m<+k'Z^?Ojb<H'ZrBT9kh&

K AAA r=.G-^9#

3 DN?$WN!=N;-ejF#<&WmH3kr=.G-^9#

v PPPjs/

v m0$s&f<6< (Telnet /3s=<k&m0$s)

v HsMk

=.O 1 !5<P<H 2 !5<P<r_j9k3HKhCFT$^9#5<P<p

sO"AAA =.HOLK=.7"LK]I7^9#5<P<&WmU!$kO"=.

~KU1?>0rHQ7^9#

IND-Gb"qWOm<+kKT&3HOG-:"Radius^?O TACACS+ N$

:l+GJ1lPJj^;s#

vDO"m<+kGT&+""k$O Radius^?O TACACS+ rHQ9kjb<H

'Zrp7FT&3H7+G-^;s#

AAA ;-ejF#<HO

AAA ;-ejF#<H$&NO"3NuVN;-ejF#<&79F`N>0G9#

3lKO"J<NbN,^^lF$^9#

'Z f<6<r1L9kWm;9#'ZO""/;9N?aK>0HQ9o<I

rHQ7^9#

vD f<6<N"/;9,vD5lk5<S9rhakWm;9#vDWm;9
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GO"$'ZNf<6<,+U+k3H,"j^9#=Nlg"vD(<8

'sHO"$'Zf<6<,djN5<S9XN"/;9rv5lk+I&

+r=L7^9#

qW f<6<,;C7gsr+O^?Od_7?H-K-?9kWm;9#5]

<H5lkqWl3<IKO 2 DN?$W,"j^9#

+Ol3<I

5<S9,+O5lh&H7F$k3Hr(7^9#

d_l3<I

5<S9,*;7?3Hr(7^9#

PPP NHQ

]$sH&]$sH&WmH3k (PPP)Nlg"J<N!=r=.G-^9#

v 'Z

v vD

v qW

F!=OH+N;-ejF#<&WmH3kr}D3H,G-"=l>lH)7F

=.9k3H,G-^9#

v 'ZWmH3kN_jMO"vD^?OqWKO5zG9#

v vDWmH3kN_jMO"'Z^?OqWKO5zG9#

v qWWmH3kN_jO"'Z^?OvDKOFAr?(^;s#

v AAA rjb<HK_j9kH"'ZOjb<HK_j5l"vDbjb<HK_j

5l"qWbjb<HK_j5l^9#

v AAA rm<+kK_j9kH"'ZOm<+kK_j5l"vDbm<+kK_j

5l"qWO5kK_j5l^9#'Z^?OvDrHQTDK9k3HOG-

^;s#

3ND-GHQ9k PPP=.3^sIKD$FN\YO""/;9&$sF0l<?

<&5<S9 =UH&'"HQTNjz- N ]$sH&]$sH=.3^sI N

`r2H7F/@5$#

-zJ PPP ;-ejF#<&WmH3k

-zJ PPP;-ejF#<&WmH3kO"!NH*jG9#

'Z}0

Local"RADIUS"TACACS+"TACACS

vD}0

Local"RADIUS"TACACS+

qW}0

RADIUS"TACACS+

= 22. PPP;-ejF#<&WmH3kN_j

"/7gs 'Z vD qW

AAA rm<+kK_j m<+k m<+k 5k

m<+k^?Ojb<H'ZNHQ
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= 22. PPP;-ejF#<&WmH3kN_j (3-)

"/7gs 'Z vD qW

AAA rjb<HK_j jb<H jb<H jb<H

AUTHENT rm<+kK_j m<+k 5k 5k

AUTHOR rm<+kK_j 5k m<+k 5k

AUTHENT rjb<HK_j jb<H 5k 5k

ACCOUNTING rm<+kK_j n/a n/a n/a

AUTHOR rjb<HK_j 5k jb<H 5k

ACCOUNTING rjb<HK_j 5k 5k jb<H

ACCOUNTING HQTD 5k 5k HQTD

AUTHENT HQTD n/a n/a n/a

AUTHOR HQTD n/a n/a n/a

m0$sNHQ

AAA m0$s=.Nlg"jb<H^?Om<+kr*r9k3H,G-^9#m<

+k'Z,,WJlgO"m<+kvDbHQ9k,W,"j^9#jb<H'Z

,*r5lF$klgKO"jb<HvDbHQ9k,W,"j^9#qWOm<

+kGO5]<H5lJ$NG"'ZHvDrm<+kGT&lgO"qWrHQ

TDK9k,W,"j^9#

EW: 3s=<k&m0$srHQD=K9k0K"3s=<k&m0$srHQ
TDK7F"=.r]I7F/@5$#m0$s'Z, Radius"TACACS"^

?O TACACS+rHQ7F$kjb<H&5<P<K_j5lF$F"k<?

<,'Z5<P<K~#G-J$lgKO"k<?<XN"/;9Oq]5

l^9#3s=<k&m0$srHQTDK9kH"mC/uVrI_9k

3H,G-^9#

jb<H'Zr=.9klg"vDOLNjb<HvDWmH3k (Radius^?O

TACACS+) K_j7"qWO Radius^?O TACACS+ rHQ9kh&K_j9k

3HbD=G9#

v AAA rm<+kK_j9kH"'ZOm<+kK_j5l"vDbm<+kK_j

5l"qWOHQTDK_j5l^9#

v AAA rjb<HK_j9kH"'ZOjb<HK_j5l"vDbjb<HK_j

5l"qWbjb<HK_j5l^9#

v 'ZWmH3krm<+kK_j9kH"+0*KvDWmH3kr18K_j

7"qWrHQTDK7^9#

v 'ZWmH3krjb<HK_j9kH"vDWmH3k,m<+kK_j5l

F$klgKN_"+0*KvDWmH3kr18K_j7"qWWmH3kO

5k7^9#

v vDWmH3krjb<HK_j9kH"'ZWmH3k,m<+kK_j5l

F$klgKN_"+0*K'ZWmH3kr18K_j7"qWWmH3kO

5k7^9#

v qWWmH3krjb<HK_j9kH"'ZWmH3k,m<+kK_j5l

F$klgKN_"+0*K'ZWmH3kr18K_j7"vD,m<+kK

_j5lF$klgKN_"+0*KvDWmH3kr18K_j7^9#

m<+k^?Ojb<H'ZNHQ
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v qWWmH3krHQTDK_j7Fb"'Z^?OvDWmH3kKOFAr

?(^;s#

v 'Z^?OvDrHQTDK9k3HOG-^;s#

-zJm0$s / I};-ejF#<&WmH3k

-zJm0$s / I};-ejF#<&WmH3kO"!NH*jG9#

'Z / vD}0
Local"RADIUS"TACACS Plus

qW}0

RADIUS"TACACS Plus

= 23. m0$s&;-ejF#<&WmH3kN_j

"/7gs 'Z vD qW

AAA rm<+kK_j m<+k m<+k HQTD

AAA rjb<HK_j jb<H jb<H jb<H

AUTHENT rm<+kK_j m<+k m<+k HQTD

AUTHOR rm<+kK_j m<+k m<+k HQTD

AUTHENT rjb<HK_j jb<H m<+kNlgO

jb<H"=N>

NlgO5k

5k

AUTHOR rjb<HK_j m<+kNlgO

jb<H"=N>

NlgO5k

jb<H 5k

ACCOUNTING rjb<HK_j m<+kNlgO

jb<H"=N>

NlgO5k

m<+kNlgO

jb<H"=N>

NlgO5k

jb<H

ACCOUNTING HQTD 5k 5k HQTD

AUTHEN HQTD n/a n/a n/a

AUTHOR HQTD n/a n/a n/a

HsMkNHQ

HsMk'ZO"HsMkvDH18K_j7^9#HsMk'Zrm<+k^?

Ojb<HK_j7?lgO"qWrHQD=K9k3H,G-^9#HsMk'

Z5<P<HvD5<P<O18GJ1lPJj^;s#

-zJHsMk&;-ejF#<&WmH3k

-zJHsMk&;-ejF#<&WmH3kO"!NH*jG9#

'Z / vD}0
Local"RADIUS

qW}0

RADIUS"TACACS Plus

m<+k^?Ojb<H'ZNHQ
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= 24. HsMk&;-ejF#<&WmH3kN_j

"/7gs 'Z vD qW

AAA rm<+kK_j m<+k m<+k 5k

AAA rjb<HK_j jb<H jb<H jb<H

AUTHENT rm<+kK_j m<+k m<+k 5k

Author rm<+kK_j m<+k m<+k 5k

AUTHENT rjb<HK_j jb<H jb<H 5k

AUTHOR rjb<HK_j jb<H jb<H 5k

ACCOUNTING rjb<HK_j 5k 5k jb<H

ACCOUNTING HQTD 5k 5k HQTD

AUTHENT HQTD n/a n/a n/a

AUTHOR HQTD n/a n/a n/a

Q9o<I,'

m<+k'ZGO"Q9o<IrHQ7Fm0$s&"/;9r)f9k3H,G

-^9#J<N,'N$:l+"^?O9YFKHi7F"Q9o<Ir!:9k

3H,G-^9#

v 95,G.8ztG"k#,WJ8ztr_j7^9#

v /J/Hb 1 zNQz,^^lF$k#

v /J/Hb 1 zNsQz,^^lF$k#

v GiNLVKstz,"k#

v GeNLVKstz,"k#

v 0NQ9o<IGHQ5l?NH18"38z, 3 z7+^^lF$J$#

v 2 "38z7+^^lF$J$#

v f<6< ID ,Q9o<INltH7F^^lF$J$#

v >0N 3 DNQ9o<IN$:lHb18GJ$#

v jjN|tNPaeKQ95l?#Q9o<INQ9NVVN|tr_j7^

9#

'Z5<P<HO

'Z5<P< HO"MCHo</Nf<6< ID HQ9o<INEv-r!:9kM

CHo</bN5<P<G9#uV,'Z5<P<rL7F'Z9kh&K=.5

lF$klg"uVO'ZWmH3k+iQ1CHru.9kH"f<6< ID HQ

9o<Ir5<P<KO7F'ZrMj7^9#f<6< ID HQ9o<I,57$

lg"5<P<ONj~z7^9#=Nlg"uVOWaN/.5HL.9k3H

,G-^9#uV+iu1hC?f<6< ID HQ9o<I,+D+iJ$lg"5

<P<OuVK]j~z7^9#=Nlg"uVO'ZWaru1hC?;C7g

srq]7^9#

m<+k^?Ojb<H'ZNHQ
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SecurID 5]<H

2212O"Security Dynamics ACE/5<P<G SecurIDrHQ9k@$dk$s&/i

$"sHr'Z9k3H,G-^9#3N5]<HO"ACE/5<P<eG

TACACS"TACACS+"^?O RADIUS rHQ7F"/i$"sHr'Z7^9#3

N@$dk$s&/i$"sHN=.O"2212N>N@$dk$s&/i$"sHH

1MKT$^9#

@$dk$s&/i$"sHOLoNh&Km0*s7^9,"Q9o<IH7F

SecurIDQ93<IrHQ7^9# SecurIDQ93<IO"4 A n eN PIN VfH

=NeN SecurIDH</s&+<I+iNVfG=.5l^9# (PIN NGgetO"

5<P<KhCF[Jj^9#) f<6< ID HQ9o<IO"!Nh&KJj^9#

ACE/5<P<O"m0*sr'Z9kH-K"/i$"sHKP7F!NH</s

r~O9kh&KWa9k3H,"j^9#!NH</sHO"H</s&+<I

N!NH</sG9#!NH</sNGgetO"/i$"sH,HQ7F$k

SecurIDH</s&+<IKhCF[Jj^9#/i$"sHOQ9o<IN~Or

aail?H-K"passcode*token NA0G"Q93<IH!NH</sr~O9k

3H,G-^9#?H(P"!Nh&K~O7^9#

m: 5<P<,/i$"sHK!NH</sr~O9kh&KWa7?lg"/i
$"sHO"J<Nh&K7J1lPJj^;s#

1. PIN r~O9k#

2. +<I+iN7,NH</srTA"=NH</sr~O9k#

3. * NeK"+<I+iN!NH</sr~O9k#

ACE/5<P<NI}TO"5<P<,!NH</s^?O7,N PIN rWa9kr

or=.7^9#

@$dk$s&/i$"sHO"!NH</sr~O9k,W,"klgK"'Z

79F`+iYsru1hlkh&K9k?aKO"SPAPrHQ9k,W,"j^

9#/i$"sH, SPAP rHQ;:"m0*sK.y7J+C?lg"

┌──────────────────────────┐
f<6<>: │ John Customer │

└──────────────────────────┘
┌──────────────────────────┐

Q9o<I: │ 1234098765 │
└──────────────────────────┘

^ 14. SecurIDf<6<>HQ93<I

┌──────────────────────┐
f<6<>: │ John Customer │

└──────────────────────┘

┌──────────────────────┐
Q9o<I: │ 1234098765*111111 │

└──────────────────────┘

^ 15. SecurIDQ93<IH!NH</s

m<+k^?Ojb<H'ZNHQ
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passcode*token A0rHQ7F"7,Q9o<IN~Orn_k3H,,WG9#=

lGb.y7J$lgO"/i$"sHH ACE/5<P<HNVKLNdj,"kD

=-,"j^9#

)s

J<Nh&J)B,"j^9#

v Security Dynamics Inc. (SDI)*hS DES Ef=O5]<H5l^;s#

v SecurIDXNew PINY !=O5]<H5l^;s#

v TACACS O XNew PINY ^?O XNext-TokenY !=r5]<H7^;s#/i

$"sHO"m0$s9kH-K!NH</srXj9k3HOG-^9,"5

<P<O=lrHQ7^;s#

v 3<kPC/QK=.5l?/i$"sHO5]<H5l^;s#

v TACACS ^?O TACACS+ G CHAP rHQ9klg"CHAP FAcls8VV

r 0 K_j7F/@5$#

v RADIUS 'ZrHQ9klgO"CHAP rHQ7J$G/@5$#

v /i$"sHO"TACACS+*hS SPAPrHQ9kHGINkL,@il^9#

v ^kAjs/rHQ7F SecurID'ZrT& Windows 3.1 DIALs/i$"sHO

5]<H5l^;s#

v SecurID'ZrHQ9klgO"G7N/i$"sH&=UH&'" (?H(P"

Windows 95^?O OS/2)rHQ9k3Hr//*+a7^9#

m<+k^?Ojb<H'ZNHQ

h12O m<+k^?Ojb<H'ZNHQ 161



m<+k^?Ojb<H'ZNHQ
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h13O 'ZN=.

3NOGO"'ZN=.3^sI*hS0n3^sIKD$Fb@7^9#\OK

O"J<Na,^^lF$^9#

v X'Z=.WmsWHXN"/;9Y

v X'Z=.3^sIY

'Z=.WmsWHXN"/;9

Authent config > WmsWHK"/;99kKO"!Nh&K7^9#

1. * WmsWHG talk 6 H~O9k#

2. Config > WmsWHG feature auth H~O9k#

'Z=.3^sI

=25 O"Authent config > WmsWHGxQD=J3^sIrj9H7F$^9#

= 25. 'Z=.3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k

+"^?OCjN3^sIN*W7gs (xQG-klg) rj9

H7^9# xxviiZ<8NXXkWN~jY r2H7F/@5$#

Disable AAA NqWrHQTDK7^9#
List AAA =.Qia<?<r=(7^9#

Login m0$sQN AAA r=.7^9#

Nets-info m<+k PPP'ZKX9kpsr=(7^9#
Password-rules Q9o<I,'r=.7^9 (HQD=^?OHQTD)#
PPP PPPQN AAA r=.7^9#

Quickset 'Z}0rW.K=.7^9#

Servers D9Njb<H AAA 5<P<r=.7^9#

Set ?$WKX8J/"'ZQia<?<r=.7^9#

Tunnel L2TPHsMkQN AAA r=.7^9#

User-profile m<+k PPPf<6<r=.7^9#
Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`

nD-N*;Y r2H7F/@5$#

Disable

disable 3^sIO"qWrHQTDK9kNKHQ7^9#

=8:

disable accounting
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List

list 3^sIO"AAA Qia<?<r=(9kNKHQ7^9#

=8:

list accounting

authentication

authorization

all

config

AAA Config> list all
ppp AAA configuration...
ppp authentication : Radius serv01
authorizeAuthent YES
Primary server address 1.1.1.1
Secondary server address 2.2.2.2
Request tries 3
Request interval 3

Key for encryption <notSet>
ppp authorization : locallist
ppp accounting : Disabled

tunnel AAA configuration...
tunnel authentication : Radius serv01
authorizeAuthent YES
Primary server address 1.1.1.1
Secondary server address 2.2.2.2
Request tries 3
Request interval 3

Key for encryption <notSet>
tunnel authorization : Radius serv01
authorizeAuthent YES
Primary server address 1.1.1.1
Secondary server address 2.2.2.2
Request tries 3
Request interval 3

Key for encryption <notSet>
tunnel accounting : Disabled

login AAA configuration...
login authentication : Radius serv01
authorizeAuthent YES
Primary server address 1.1.1.1
Secondary server address 2.2.2.2
Request tries 3
Request interval 3

Key for encryption <notSet>
login authorization : Radius serv01
authorizeAuthent YES
Primary server address 1.1.1.1
Secondary server address 2.2.2.2
Request tries 3
Request interval 3

Key for encryption <notSet>
login accounting : Radius serv01
authorizeAuthent YES
Primary server address 1.1.1.1
Secondary server address 2.2.2.2
Request tries 3
Request interval 3

Key for encryption <notSet>
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AAA Config> list accounting all
accounting AAA configuration...
accounting ppp : Disabled
accounting tunnel : Disabled
accounting login : Radius serv01
authorizeAuthent YES
Primary server address 1.1.1.1
Secondary server address 2.2.2.2
Request tries 3
Request interval 3

Key for encryption <notSet>
AAA Config> list accounting config
accounting ppp : Disabled
accounting login : Radius serv01
accounting tunnel : Disabled

AAA Config> list authentication all
authentication AAA configuration...
authentication ppp : Radius serv01
authorizeAuthent YES
Primary server address 1.1.1.1
Secondary server address 2.2.2.2
Request tries 3
Request interval 3

Key for encryption <notSet>
authentication tunnel : Radius serv01
authorizeAuthent YES
Primary server address 1.1.1.1
Secondary server address 2.2.2.2
Request tries 3
Request interval 3

Key for encryption <notSet>

Login

login 3^sIO"m0$sQN AAA r=.9kNKHQ7^9#

=26 O"login 3^sIH&KHQG-k5V3^sIrj9H7F$^9#

= 26. m0$s&5V3^sI
3^sI !=

Disable m0$sNqWrHQTDK7^9#

List m0$sQN AAA =.Qia<?<r=(7^9#

Set m0$sQN AAA =.Qia<?<r_j7^9#

Disable

login disable 3^sIO"qWrHQTDK9kNKHQ7^9#

=8:

login disable accounting

List

login list O"AAA =.Qia<?<r=(9kNKHQ7^9#

=8:

login list all
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accounting

authentication

authorization

config

Set

login set 3^sIO"'ZQia<?<r=.9kNKHQ7^9#

=8:

login set aaa

accounting

authentication

authorization

aaa authtype

'Z"vD"*hSqW?$Wr_j7^9# AuthtypeO"J<N$:l+

G9#

local 'Z"vD"*hSqW?$Wr"m<+kG]}5lF$kf<

6<&G<?Y<9rHQ9kh&K_j7^9#

remote
'Z"vD"*hSqW?$Wr"jb<H&f<6<&G<?Y

<9rHQ9kh&K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

accounting authtype

qW?$Wr_j7^9# AuthtypeO"J<N$:l+G9#

remote
'Z?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

authentication authtype

'Z?$Wr_j7^9# AuthtypeO"J<N$:l+G9#

local 'Z?$Wr"m<+kG]}5lF$kf<6<&G<?Y<9

rHQ9kh&K_j7^9#

remote
'Z?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

authorization authtype

vD?$Wr_j7^9# AuthtypeO"J<N$:l+G9#
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local vD?$Wr"m<+kG]}5lF$kf<6<&G<?Y<9

rHQ9kh&K_j7^9#

remote
vD?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

Nets-info

nets-info 3^sIO"F PPP$s?<U'<9K=_=.5lF$k PPP'ZW

mH3kr=(7^9#

=8:

nets-info

Password-rules

password-rules 3^sIO"Q9o<Ir=.9k (HQD=^?OHQTD) NK

HQ7^9#

=27 O"password-rules 3^sIH&KHQG-k5V3^sIrj9H7F$^

9#

= 27. m0$s&5V3^sI
3^sI !=

Disable Q9o<I,'rHQTDK7^9#

Enable Q9o<I,'rHQD=K7^9#

List Q9o<I,'N=_NuV (HQD=^?OHQTD) r=(7^9#

Disable

password-rules disable 3^sIO"$UN^?O9YFNQ9o<I,'rHQ

TDK9kNKHQ7^9#

=8:

password-rules disable all

compare-ident-prev

change-days

first-non-numeric

force-change

ident-chars

last-non-numeric

lockout

minimum-length
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one-alpha

one-nonalpha

prev-three

userid-contained

compare-ident-prev
0Nf<6<1LHQ9o<IQ9rWa7F$kf<6<HrfS7^

9#

change-days
Q9o<IQ9,,WKJk0NGg|t

-zM: 0 A 360

GU)kHM: 180

first_non-numeric
Q9o<INh,8zG"tzOH(^;s#

-zM: $UNstz

GU)kHM: J7

force-change
GgQ9|t,~;7?eG"Q9o<IQ9r/)7^9#lQ9o<

I"7,Q9o<I"*hS7,Q9o<IN!ZraakWmsWH,P

^9#

-zM: 0 A 360

GU)kHM: 180

ident-chars
0NQ9o<IN18LVKHQ5l?8z, 3 zhj?/^^lF$FO

Jj^;s#

last-non-numeric
Q9o<INGeN8zOtzG"CFOJj^;s#

-zM: $UNstz

GU)kHM: J7

lockout
mC/"&H5lk0NQ9o<INnTst

-zM: 0 A 360

GU)kHM: 3

minimum-length
-zJQ9o<IK,WJG.8zt

-zM: 1 A 31

GU)kHM: 8

maximum-length
Q9o<IK^ak3H,G-kGg8zt

-zM: 1 A 31
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GU)kHM: 8

one-alpha
Q9o<IN/J/Hb 1 8zOQzGJ1lPJj^;s#

one-nonalpha
Q9o<IN/J/Hb 1 8zOtzGJ1lPJj^;s#

prev-three
Q9o<IO"GeN 3 DNQ9o<IN$:lHb18G"CFOJj^

;s#

userid-contained
f<6< ID rQ9o<INltH7F^ak3HOG-^;s#

Enable

password-rules enable 3^sIO"$UN^?O9YFNQ9o<I,'rHQD

=K9kNKHQ7^9#Q9o<I,'KD$FNb@O"disable 3^sIr2
H7F/@5$#

=8:

password-rules enable all

compare-ident-prev

change-days

first-non-numeric

force-change

ident-chars

last-non-numeric

lockout

minimum-length

one-alpha

one-nonalpha

prev-three

userid-contained

List

password-rules list 3^sIO"Q9o<I,'N=_NuV (HQTD^?OH

QD=) r=(9kNKHQ7^9#

=8:

password-rules list

PPP

ppp 3^sIO"PPPQN AAA r=.9kNKHQ7^9#
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=28 O"ppp 3^sIH&KHQG-k5V3^sIrj9H7F$^9#

= 28. PPP5V3^sI
3^sI !=

Disable PPPNqWrHQTDK7^9#
List PPPQN AAA =.Qia<?<r=(7^9#

Set PPPQN AAA =.Qia<?<r_j7^9#

Disable

ppp disable 3^sIO"PPPNqWrHQTDK9kNKHQ7^9#

=8:

ppp disable accounting

List

ppp list 3^sIO"PPPQN AAA =.Qia<?<r=(9kNKHQ7^9#

=8:

ppp list all

accounting

authentication

authorization

config

Set

ppp set 3^sIO"PPPQN AAA =.Qia<?<r=(9kNKHQ7^9#

=8:

ppp set aaa

accounting

authentication

authorization

aaa authtype

'Z"vD"*hSqW?$Wr_j7^9# AuthtypeO"J<N$:l+

G9#

local 'Z"vD"*hSqW?$Wr"m<+kG]}5lF$kf<

6<&G<?Y<9rHQ9kh&K_j7^9#

remote
'Z"vD"*hSqW?$Wr"jb<H&f<6<&G<?Y

<9rHQ9kh&K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#
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accounting authtype

qW?$Wr_j7^9# AuthtypeO"J<N$:l+G9#

remote
'Z?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

authentication authtype

'Z?$Wr_j7^9# AuthtypeO"J<N$:l+G9#

local 'Z?$Wr"m<+kG]}5lF$kf<6<&G<?Y<9

rHQ9kh&K_j7^9#

remote
'Z?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

authorization authtype

vD?$Wr_j7^9# AuthtypeO"J<N$:l+G9#

local vD?$Wr"m<+kG]}5lF$kf<6<&G<?Y<9

rHQ9kh&K_j7^9#

remote
vD?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

Servers

servers 3^sIO"D9Njb<H AAA 5<P<r=.9kNKHQ7^9#

=29 O"servers 3^sIH&KHQG-k5V3^sIrj9H7F$^9#

= 29. 5<P<&5V3^sI
3^sI !=

Add jb<H AAA 5<P<&WmU!$krIC7^9#

Change jb<H&5<P<&WmU!$krQ97^9#

Delete jb<H&5<P<&WmU!$kro|7^9#

Lists AAA 5<P<&WmU!$kpsr=(7^9#

Add

servers add 3^sIO"jb<H&5<P<&WmU!$krIC9kNKHQ7

^9#

=8:
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servers add name

radius 'Z?$Wr"Radius'Z5<P<&WmH3krHQ9kh&K_j7^

9#

J<NQia<?<NMr_jG-^9#

key-for-encryption:
Ef=-<rXj7^9#

-zM: Gg 32 zN95N$UNQtzs

GU)kHM: J7#

primary-server-address:
1 !'Z5<P<N"Il9rXj7^9#

-zM: $UN-zJ IP "Il9

GU)kHM: 0.0.0.0

retries

-zM: 1 A 100

GU)kHM: 3

retry-interval

-zM: 1 A 60

GU)kHM: 3

secondary-server-address:
2 !'Z5<P<N"Il9rXj7^9#

-zM: $UN-zJ IP "Il9

GU)kHM: 0.0.0.0

Author-Authent
'Z~KvD0-r>w9k+I&+rXj7^9#

-zM: yes"no

GU)kHM: yes

tacacs
'Z?$Wr"TACACS 'Z5<P<&WmH3krHQ9kh&K_j7

^9#

J<NQia<?<NMr_jG-^9#

primary-server-address:
1 !'Z5<P<N"Il9rXj7^9#

-zM: $UN-zJ IP "Il9

GU)kHM: 0.0.0.0

retries

-zM: 1 A 100

GU)kHM: 3

retry-interval
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-zM: 1 A 60

GU)kHM: 3

secondary-server-address:
2 !'Z5<P<N"Il9rXj7^9#

-zM: $UN-zJ IP "Il9

GU)kHM: 0.0.0.0

tacacsplus
'Z?$Wr"TACACS+'Z5<P<&WmH3krHQ9kh&K_j7

^9#

J<NQia<?<NMr_jG-^9#

encryption:
Ef=rHQ9k+I&+rXj7^9#

-zM: yes"no

GU)kHM:

key-for-encryption:
HQ9kEf=-<rXj7^9#

-zM: $UN 16 JM

GU)kHM:

primary-server-address:
1 !'Z5<P<N"Il9rXj7^9#

-zM: $UN-zJ IP "Il9

GU)kHM: 0.0.0.0

privilege-level

-zM: 0 A 15

GU)kHM: 0

restarts
j9?<HNstr_j7^9#3NQia<?<KO"?$`"

&HKhkj9?<HO^^l:"5<P<KhCFWa5l?j

9?<HN_rP]K7F$^9#

-zM: 0 A 3200

GU)kHM: 0

time-to-connect
5<P<+i'Zr@k?aKvF5lk~Vt

-zM: 1 A 60

GU)kHM: 9

secondary-server-address:
2 !'Z5<P<N"Il9rXj7^9#

-zM: $UN-zJ IP "Il9
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GU)kHM: 0.0.0.0

Change

servers change 3^sIO"jb<H&5<P<&WmU!$krQ99kNKH

Q7^9#jb<H&5<P<&WmU!$kNb@O"add 3^sIN`r2H7
F/@5$#

=8:

servers change radius

tacacs

tacacsplus

jb<H&5<P<&WmU!$kNb@O"servers add 3^sIN`r2H7F

/@5$#

Delete

servers delete 3^sIO"jb<H&5<P<&WmU!$kro|9kNKHQ

7^9#jb<H&5<P<&WmU!$kNb@O"add 3^sIN`r2H7F
/@5$#

=8:

servers delete radius

tacacs

tacacsplus

jb<H&5<P<&WmU!$kNb@O"servers add 3^sIN`r2H7F

/@5$#

List

servers list 3^sIO"AAA 5<P<&WmU!$kpsr=(9kNKHQ7

^9#

=8:

servers list all

names

profile

Set

set 3^sIO"m0$s" PPP"*hS L2TP HsMkNQia<?<r_j9k

NKHQ7^9#

=8:

set aaa

'ZN=.

174 AIS V3.2 !=NHQ



accounting

authentication

authorization

aaa authtype

'Z"vD"*hSqW?$Wr_j7^9# AuthtypeO"J<N$:l+

G9#

local 'Z"vD"*hSqW?$Wr"m<+kG]}5lF$kf<

6<&G<?Y<9rHQ9kh&K_j7^9#

remote
'Z"vD"*hSqW?$Wr"jb<H&f<6<&G<?Y

<9rHQ9kh&K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

accounting authtype

m0$s"PPP"*hSHsMkNqW?$Wr_j7^9# AuthtypeO"

J<N$:l+G9#

remote
'Z?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

authentication authtype

m0$s"PPP"*hSHsMkN'Z?$Wr_j7^9# AuthtypeO"

J<N$:l+G9#

local 'Z?$Wr"m<+kG]}5lF$kf<6<&G<?Y<9

rHQ9kh&K_j7^9#

remote
'Z?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

authorization authtype

m0$s"PPP"*hSHsMkNvD?$Wr_j7^9# AuthtypeO"

J<N$:l+G9#

local vD?$Wr"m<+kG]}5lF$kf<6<&G<?Y<9

rHQ9kh&K_j7^9#

remote
vD?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#
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Tunnel

tunnel 3^sIO"L2TP HsMkQN AAA r=.9kNKHQ7^9#

=30 O"tunnel 3^sIH&KHQG-k5V3^sIrj9H7F$^9#

= 30. HsMk&5V3^sI
3^sI !=

Disable L2TPHsMkNqWrHQTDK7^9#
List L2TP HsMkQN AAA =.Qia<?<r=(7^9#

Set L2TPHsMkQN AAA =.Qia<?<r_j7^9#

Disable

tunnel disable 3^sIO"L2TPHsMkNqWrHQTDK9kNKHQ7^9#

=8:

tunnel disable accounting

List

tunnel list 3^sIO"L2TP HsMkQN AAA r=(9kNKHQ7^9#

=8:

tunnel list all

accounting

authentication

authorization

config

Set

tunnel set 3^sIO"L2TP HsMkQN AAA =.Qia<?<r_j9kNK

HQ7^9#

=8:

tunnel set aaa

accounting

authentication

authorization

aaa authtype

'Z"vD"*hSqW?$Wr_j7^9# AuthtypeO"J<N$:l+

G9#

local 'Z"vD"*hSqW?$Wr"m<+kG]}5lF$kf<

6<&G<?Y<9rHQ9kh&K_j7^9#
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remote
'Z"vD"*hSqW?$Wr"jb<H&f<6<&G<?Y

<9rHQ9kh&K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

accounting authtype

qW?$Wr_j7^9# AuthtypeO"J<N$:l+G9#

remote
'Z?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

authentication authtype

'Z?$Wr_j7^9# AuthtypeO"J<N$:l+G9#

local 'Z?$Wr"m<+kG]}5lF$kf<6<&G<?Y<9

rHQ9kh&K_j7^9#

remote
'Z?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

authorization authtype

vD?$Wr_j7^9# AuthtypeO"J<N$:l+G9#

local vD?$Wr"m<+kG]}5lF$kf<6<&G<?Y<9

rHQ9kh&K_j7^9#

remote
vD?$Wr"jb<H&f<6<&G<?Y<9rHQ9kh&

K_j7^9#

server id
jb<H&G<?Y<9N1LRrXj7^9#

User-profiles

user-profiles 3^sIO"User profile config> 3^sI&WmsWHK"/;9

9kNKHQ7^9#3NWmsWH+i"J<N3^sIK"/;9G-^9#

= 31. f<6<&WmU!$k=.3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?

OCjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxvii

Z<8NXXkWN~jY r2H7F/@5$#

Add PPPf<6<&WmU!$krIC7^9#
Change PPPf<6<&WmU!$krQ97^9#
Delete PPPf<6<&WmU!$kro|7^9#
Disable PPPf<6<&WmU!$krHQTDK7^9#
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= 31. f<6<&WmU!$k=.3^sI (3-)
3^sI !=

Enable PPPf<6<&WmU!$krHQD=K7^9#
List PPPf<6<&WmU!$kpsrj9H7^9#
Report PPPf<6<&WmU!$k&l]<Hr8.7^9#
Reset-user PPPf<6<&WmU!$krj;CH7^9#
Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#

Add

user profiles add 3^sIO"jb<H&k<?<Nf<6<&WmU!$krm

<+k PPPf<6<&G<?Y<9KIC7?j"IP MCHo</rL7?k<?

<XNHsMk&T"V"/;9rXj9kNKHQ7^9#

=8:

add ppp-user

tunnel

ppp-user
jb<H&k<?<Nf<6<&WmU!$kr"m<+k PPPf<6<&

G<?Y<9KIC7^9#Gg 500Nf<6<rICG-^9#=.7F

$kuVK\3G-kFjb<H&k<?<^?O DIALS /i$"sHN

PPPf<6<rIC7^9#

3^sI=8*hS*W7gsKD$FO" "/;9&$sF0l<?<&

5<S9 =UH&'"HQTNjz- N “CONFIG Wm;9N=.” NO

N Add N`r2H7F/@5$#

c:

Config> add ppp-user
Enter name: [ ]? pppusr01
Password:
Enter again to verify:
Allow inbound access for user? (Yes, No): [yes]
Will user be tunneled? (Yes, No): [No]
Number of days before account expiry[0-1000] [0]? 10
Number of grace logins allowed after an expiry[0-100] [0]? 5
IP address: [0.0.0.0]? 1.1.1.1
Set ECP encryption key for this user? (Yes, No): [No] no
Disable user ? (Yes, No): [No]

PPP user name: pppusr01
User IP address: 1.1.1.1

Virtual Conn: disabled
Encryption: disabled

Status: enabled
Login Attempts: 0
Login Failures: 0

Lockout Attempts: 0
Account expires: Sun 17Feb2036 06:28:16
Account duration: 10 days 00.00.00
Password Expiry: <unlimited>

User 'pppusr01' has been added

c:

Config> add ppp-user
Enter name: [ ]? tunusr01
Password:
Enter again to verify:
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Allow inbound access for user? (Yes, No): [yes]
Will user be tunneled? (Yes, No): [No] yes
Enter hostname to use when connection to this peer: []? host01
Tunnel-Server endpoint address: [0.0.0.0]? 1.1.1.1

--more-- PPP user name: tunusr01
--more-- Endpoint: 1.1.1.1
--more-- Hostname: host01

User 'tunusr01' has been added

tunnel IP MCHo</rL7?k<?<XNHsMk&T"V"/;9rXj7^

9#3lKhj"T"Ok<?<XNHsMk PPP;C7gsr+O9k3

H,vD5l^9#

3^sI=8*hS*W7gsKD$FO" "/;9&$sF0l<?<&

5<S9 =UH&'"HQTNjz- N “CONFIG Wm;9N=.” NO

N Add N`r2H7F/@5$#

c:

Config> add tunnel
Enter name: []? tunnel02
Enter hostname to use when connecting to this peer: []? host02
Set shared secret? (Yes, No): [No]? yes
Shared secret for tunnel authentication:
Enter again to verify:
Tunnel-Server endpoint address: [0.0.0.0]? 2.2.2.22

Tunnel name: tunnel02
Endpoint: 2.2.2.22

Change

change 3^sIO"f<6<&WmU!$krQ99kNKHQ7^9#

=8:

change ppp-user

tunnel

Delete

delete 3^sIO"f<6<&WmU!$kro|9kNKHQ7^9#

=8:

delete ppp-user

tunnel

Disable

disable 3^sIO"f<6<&WmU!$krHQTDK9kNKHQ7^9#

=8:

disable name

Enable

enable 3^sIO"f<6<&WmU!$krHQD=K9kNKHQ7^9#

=8:

'ZN=.
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enable name

List

list 3^sIO"f<6<&WmU!$kpsrj9H9kNKHQ7^9#

=8:

list ppp-user

tunnel

User profile config> list ppp-user
List (Name, Verb, User, Addr, Encr, zdump): [Verb]

PPP user name: ppp01
Expiry: <unlimited>

User IP address: Interface Default
Encryption: Not Enabled

Status: Enabled
Login Attempts: 0
Login Failures: 0

Lockout Attempts: 0
1 record displayed.

List j9HpsK"/;99k}!rXj7^9#

-zM: name, verb, user, addr, encr, zdump

GU)kHM: verb

PPP user name
f<6<>rj9H7^9#

Expiry
-z|Brj9H7^9#

User IP address
f<6< IP "Il9rj9H7^9#

Encryption
Ef=,HQD=+HQTD+rj9H7^9#

Status
uV,HQD=+HQTD+rj9H7^9#

Login attempts
f<6<,m0$srnT7?strj9H7^9#

Login failures
m0$sK:T7?nTstrj9H7^9#

Lockout attempts
mC/"&HNnTstrj9H7^9#

Report

report 3^sIO"PPPf<6<&WmU!$k&l]<Hr8.9kNKHQ7^

9#

=8:

report addresses

'ZN=.
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all

callback

dump

encrypt

name

password

time

user

User profile config> report addresses
PPP user name User IP address
----------------- ------------------
ppp01 Interface Default
1 record displayed.

User profile config> report all
PPP user name: ppp01

Expiry: <unlimited>
User IP address: Interface Default

Encryption: Not Enabled
Status: Enabled

Login Attempts: 0
Login Failures: 0

Lockout Attempts: 0
1 record displayed.

User profile config> report callback
PPP user name Callback type Phone Number
----------------- ------------------- --------------------
ppp01
1 record displayed.

User profile config> report dump
Enter user name: []? user01

User profile config> report encrypt
PPP user name Encryption
----------------- ---------------
ppp01 Not Enabled
1 record displayed.

User profile config> report name
PPP user name
-----------------
ppp01
1 record displayed.

User profile config> report password
PPP user name Expiry Grace
----------------- ------------ ------
ppp01 <unlimited>
1 record displayed.

User profile config> report time
PPP user name Time alotted
----------------- -------------------
ppp01
1 record displayed.

User profile config> report user
Enter user name: []? login01

PPP user name: login01
Expiry: <unlimited>

User IP address: Interface Default
Encryption: Not Enabled

'ZN=.
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Reset-user

reset-user 3^sIO"f<6<&WmU!$krj;CH9kNKHQ7^9#

=8:

reset-user name

'ZN=.
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h14O Ef=WmH3kNHQ*hS=.

m: Ef=5]<HO$U*rJNG"load add 3^sIrHQ7F=UH&'"&
m<IKIC9k,W,"j^9# "/;9&$sF0l<?<&5<S9 =

UH&'"HQTNjz- N CONFIG processload 3^sI N`r2H7F

/@5$#

Ef=N\*O"Wi$P7<r]Z9k?aK"G<?rI_hjT=JAK7

F>w9k3HG9#Ef=5l? G<?O"5NG<?r~j9k?aKO"Ef

=r|9k,W,"j^9#

221x O"J<r5]<H7F$^9#

v PPP$s?<U'<9eN Microsoft ]$sH&]$sHEf= (MPPE)QN 40

*hS 128 SCH&-<rw(? RC4 Ef="k4j:`

v RCF 1968*hS 1969 K-R5lF$k PPPEf)fWmH3kr5]<H9

k 56 SCH&-<rw(?Ef=VmC/&A'<s}0NG<?Ef=,J

(DES-CBC)"k4j:`

v Ul<`&jl<NEf=QN 40 SCH&-<rHQ9k"&HG<?&^9-

s0&U!7jF#< (CDMF)#3N5]<HOl-G9#

Ef=)fWmH3krHQ7? PPP NEf=

Ef=)fWmH3k (ECP) O"PPPWmH3krHQ7?]$sH&]$sH&

js/L.G"k<?<,Ef=NHQrrD9kNKHQ7^9#Ef=)fW

mH3kO"PPPjs/eGHQ9kEf=*hSEf=r|"k4j:`rrD9

k?aNFQ!=rs!7^9# PPPjs/NF}~G=l>l[JkEf="k4

j:`rrD9k3HbD=G9#

Ef=HEf=r|N}0rEf="k4j:` H@$^9#Ef="k4j:`

O"-<rHQ7F"Ef=HEf=r|r)f7^9#5LHO[Jj"k<?

<Ojs/N>}~GEf=rT$^9#l}~N_NEf=O;-ejF#<e

Nm1,"k+iG9# ECP,>}~NEf="k4j:`rrDG-J$lg"

js/O*;7^9#

PPP N ECP Ef=N=.

G<?&js/&l$d<GEf=rHQ9kh&KuVr=.9kKO"J<N

jgGT$^9#

1. jb<HuV*hSm<+k PPP$s?<U'<9NEf=-<r_j9k#

jb<HuVNEf=-<O"Config > WmsWHG add ppp-user 3^sI

rHQ7F_j7^9#3^sI=8*hS*W7gsKD$FO" "/;9&

$sF0l<?<&5<S9 =UH&'"HQTNjz- N “CONFIG Wm;

9N=.” NON Add 3^sIN`r2H7F/@5$#

m<+k PPP$s?<U'<9NEf=-<O"enable ecp 3^sIrHQ7
F_j7^9 ("/;9&$sF0l<?<&5<S9 =UH&'"HQTNj

z- N talk 6 PPP Config> enable 3^sIN`r2H7F/@5$)#
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2. PPP Config> WmsWHG enable ecp 3^sIrHQ7F"D9N PPPjs

/,Ef=)fWmH3k (ECP)rHQ9kh&K=.9k#

3. PAP"CHAP"^?O SPAPrHQD=K9k#

^?"Ef=rHQTDK9k"f<6<NEf=-<rQ99k"Ef=NuV

rj9H9k""k$OEf=rWa9kH-KuV,HQ9k>0r_j9kH

$C?3HbD=G9# \YKD$FO"J<r2H7F/@5$#

v Ef=rHQTDK9k}!KD$FO""/;9&$sF0l<?<&5<S

9 =UH&'"HQTNjz- N PPP Config> disable ecp 3^sIN`r2

H7F/@5$#

v jb<H&f<6<NEf=-<*hSQ9o<IrQ99k}!KD$FO"

"/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz- N Config>

change ppp-user 3^sIN`r2H7F/@5$#

v Ef=Nu7rj9H9k}!KD$FO""/;9&$sF0l<?<&5<

S9 =UH&'"HQTNjz- N PPP Config> list ecp 3^sIN`r2H

7F/@5$#

v uVN>0r_j9k}!KD$FO" "/;9&$sF0l<?<&5<S9 =

UH&'"HQTNjz- N PPP Config> set name 3^sIN`r2H7F/
@5$#

PPP N ECP Ef=NFk

$s?<U'<9eNFoNEf=N_jrFk9kKO"!Nh&K7^9#

1. talk 5 3^sIrHQ7F"FkWmsWHK"/;99k#

2. network x 3^sIrHQ7F"Fk9k$s?<U'<9r*r9k#3N3

^sIO PPP x> WmsWHG~O7^9#

3NWmsWH+i"!N3H,T(^9#

v Ef=N=TuV"G7NEf=NM47(<7gs"Ef=uVQ9J_NP

a~V"*hSEf=!=KhCFHQ5lF$k"k4j:`rj9H9k# ("

/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz- Nlist control
ecp 3^sIN`r2H7F/@5$#)

v $s?<U'<9Gwu.5l?Ef=)fQ1CHrj9H9k# ("/;9&

$sF0l<?<&5<S9 =UH&'"HQTNjz- Nlist ecp 3^sIN

`r2H7F/@5$#)

v $s?<U'<9Gw.^?Ou.5l?"Ef=5l?G<?&Q1CHrj

9H9k# ("/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz-

Nlist edp 3^sIN`r2H7F/@5$#)

Microsoft ]$sH&]$sHEf= (MPPE)

Microsoft ]$sH&]$sHEf= (MPPE)O"Microsoft @$dk"CW&MCH

o<-s0 (DUN) /i$"sHHFPlk Windows o</9F<7gs,"=l

+NH 2212 NVG PPPjs/rp7F>w9kG<?rEf=9kjJrs!7

^9# MPPEO"k<?<+ik<?<X PPPjs/rp7F>w5lkG<?r

Ef=9kNKbHQG-^9# MPPEOoK>}~GrD5l^9#
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MPPEO"7</lCH&-<&"k4j:`rHQ7FEf=rT$^9#7</

lCH&-<&"k4j:`O"Ef=HEf=r|K18-<rHQ7^9#3

N-<Of<6<KhCF=.5l^;s,"w.&Hu.&No</9F<7g

sVGN MPPENrDNWm;9G8.5l^9# MPPErHQ9kKO"'ZW

mH3kN Microsoft Acls8 / OsI7'</'ZWmH3k (MS-CHAP)r=

.9k,W,"j^9#

PPP$s?<U'<9r MS-CHAP G'Z9klg"k<?<O XMicrosoft b<

IY K~j"5L,HQD=NlgO MPPCN_rrD7"Ef=,HQD=Nl

gO MPPEN_rrD7^9# XMicrosoft b<IY GO"k<?<O5L"k4

j:`N%hgLj9Hr5k7"ECPM47(<7gsrHQTDK7^9#

MPPE N=.

MPPEr=.9kKO"F$s?<U'<94HKJ<N9FCWrBT9k3H,

,WG9#

1. MS-CHAPr=.9k# MS-CHAPNHQ*hS=.KX9kpsO""/;9&

$sF0l<?<&5<S9 =UH&'"HQTNjz- N XMicrosoft PPP

CHAP 'Z (MS-CHAP)Y *hSX]$sH&]$sH&WmH3k&$s?<

U'<9N=.*hSFkY r2H7F/@5$#

2. k<?<Hk<?<NVN\3r=.7F$klgO"set name 3^sIrHQ
7F"m<+k PPP$s?<U'<9N>0r_j9k ("/;9&$sF0l

<?<&5<S9 =UH&'"HQTNjz- N PPP Config> set name 3^
sIN`r2H7F/@5$)#

3. G<?5L,,WJlgO"PPP Config> WmsWHG talk 6 enable ccp 3^

sIrHQ7F"MPPCrHQD=K9k# MPPEO"G<?5Lr,WH7^

;s#

4. MPPErHQD=K9k# PPP Config> WmsWHG enable mppe 3^sIr

HQ7^9 ("/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz

- N PPP Config> enable 3^sIN`r2H7F/@5$)#

5. k<?<rj9?<H7F"=.rh0=9k#

MPPErHQTDK7?j"MPPE*W7gsrj9H9k3HbG-^9#

v MPPErHQTDK9kKO"PPP Config> WmsWHG talk 6 disable mppe 3

^sIrHQ7^9#

v =.5l? MPPE*W7gsrj9H9kKO"PPP Config> WmsWHG talk

6 list ccp 3^sIrHQ7^9#

MPPE NFk

184Z<8NXPPPN ECPEf=NFkYNb@K>CF"PPP> WmsWHr)A

e2^9# MPPEG<?}Wr+kKO list mppe 3^sIrHQ7"MPPEu7

r+kKO list control ccp 3^sIrHQ7^9#3liN3^sINPONc

O""/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz- N X]$

sH&]$sH&WmH3k&$s?<U'<9N=.*hSFkY NOK(5lF

$^9#
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Ul<`&jl<&$s?<U'<9eNEf=N=.

m: Ul<`&jl<O"l-NEf=}0rHQ7^9#

G<?Ef=O"Ef=,HQD=K5lF$k9YFN$s?<U'<9G5]

<H5l^9#Ef=,HQD=K5lF$k$s?<U'<9eND9Ns~

r",WK~8F"Ef=rBT9k"^?OBT7J$H7FDLK=.9k3

H,G-^9#

Ul<`&jl<&js/eGEf=rHQ9kh&KuVr=.9kKO"J<

NjgGT$^9#

1. talk 6 3^sIrHQ7F"Ul<`&jl<=.WmsWHK"/;99k#

2. net # 3^sIrHQ7F"Ef=rD=K7?$Ul<`&jl<&$s?<U

'<9r*r9k#

3. enable encryption 3^sIrHQ7F"Ul<`&jl<&$s?<U'<9

eNEf=rHQD=K9k# "/;9&$sF0l<?<&5<S9 =UH&

'"HQTNjz- K-\5lF$kUl<`&jl<&3^sIr2H7F/

@5$#

4. add permanent-virtual-circuit 3^sIrHQ7F"Ef=,D=JQ<^Ms

H&P<Ack&5<-CHrIC7"F PVC4HKEf=-<rjA9k# "

/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz- K-\5lF

$kUl<`&jl<&3^sIr2H7F/@5$#

5. =.9kFEf=D=$s?<U'<94HK"9FCW 1 A 4 r+jV9#

m: FR Q<^MsH&P<Ack&5<-CHNEf=,HQD=K5lF$kl

g"P<Ack&5<-CHN?P&NuVHNEf=NrD,5oKTol

J$Bj"G<?Os~eK.l^;s#Ef=-<r~O9k?aKO PVCr

=.9k,W,"kNG"Ef=OI)s~KP7FO5]<H5l^;s#

$s?<U'<9NEf=rHQTDK9k"PVC NEf=N_jMrQ99k""

k$OEf=NuVrj9H9k3HbG-^9#\YKD$FO"J<NDjr

2H7F/@5$#

v $s?<U'<9NEf=rHQTDK9klgO""/;9&$sF0l<?

<&5<S9 =UH&'"HQTNjz- N Ul<`&jl< disable
encryption 3^sIN`r2H7F/@5$#

v PVCNEf=N_jrQ99klgO""/;9&$sF0l<?<&5<S9 =

UH&'"HQTNjz- N change permanent-virtual-circuit 3^sIN`r

2H7F/@5$#

v Ef=NuVrj9H9klgO""/;9&$sF0l<?<&5<S9 =UH

&'"HQTNjz- N Ul<`&jl< list all "list lmi "*hS list
permanent-virtual-circuit 3^sIN`r2H7F/@5$#

Ul<`&jl<&$s?<U'<9eNEf=NFk

$s?<U'<9eNFoNEf=_jrFk9kKO"!Nh&K7^9#

1. talk 5 3^sIrHQ7F"FkWmsWHK"/;99k#
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2. network # 3^sIrHQ7F"Fk7?$$s?<U'<9r*r9k#3N

3^sIrHQ9kH"FR x> WmsWH,=(5l^9#

3NWmsWH+i"$s?<U'<9"PVC"^?Os~NEf=N=TuVr

j9H9k3H,G-^9# "/;9&$sF0l<?<&5<S9 =UH&'"

HQTNjz- K-\5lF$k Frame Relay list monitoring3^sIr2H7F

/@5$#

h14O Ef=WmH3kNHQ*hS=. 187
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h15O IP ;-ejF#<NHQ

$s?<MCH&WmH3k (IP) rHQ7Fw.5lkQ1CHO"2212N IP ;

-ejF#<!=rHQ7F]n9k3H,G-^9#3N]nO"'Z*hSE

f=HFPlkWm;9KhCFs!5l^9#

m: ltNqGO"FqN"P,)dEf=Qia<?<,=(5lJ$JIN}
3G"Ef=5]<H,s!5lJ$lg,"j^9," ESP-NULL"k4j:

`O"I3GbxQD=G9# ESP-NULL"k4j:`NjAKD$FO"190

Z<8NXESPEf="k4j:`Yr2H7F/@5$#

;-ejF#< ($s?<MCH&WmH3kN RFC 1825;-ejF#<NOKh

CFjA) KO"J<NC-,^^l^9#

'Z u.7?G<?Ow.5l?G<?H18G"k3H"*hSs(5l?w

.&,N+KB]Nw.&G"k3H,,+CF$k#

]4- G<?,Q95l:K/.5+i"FhK>w5lk3H,]Z5lk#

!)- XjNu.&O?,w.5l?N+rNCF$k,"vvTJ0O?,w.

5l?N+r=LG-J$}!GL.9k#

s]' eGw.&,=NG<?rw.7?3Hr]j7Fb"u.&Ow.&,N

+KjjNG<?rw.7?3HrZ@G-k}!GL.9k#

2212N IP ;-ejF#<&U#<Ac<O"3liNC-N&AN 3 D ('Z"

]4-"*hS!)-) rs!7^9# IP ;-ejF#<O"IPv4 H IPv6 N>}

G5]<H5l^9#

]nHsMk

LN[9H"k<?<"^?OU!$"&)<kKw.9kG<?r]n9k?a

K"]nHsMkr=.9k3H,G-^9# IP ]n (IPsec)HsMkO"]n IP

Q1CHr>w9k?aN"jb<H&[9H"k<?<"^?OU!$"&)<

kXN>}~N@}\3G9# IP 'ZXC@< (AH) *hS IP +W;k=;-e

jF#<&Z$m<I (ESP)O"'ZHEf=rQ$kClJ IP XC@<rHQ7

FHsMkN;-ejF#<rN]9k;!G9#

]nHsMkO"HsMk ID dHsMkN?P&N"Fh[9HN"Il9JI"

5^6^JQia<?<KhCF1L5l^9# IP ;-ejF#<O"]n9k,

W,"kF IP k<H4HKj0G]nHsMkr=.9k}0G 2212eKn.7

^9#Xj5l?lHNQia<?<,"1 DN]nHsMkrn.7^9#

m: F]nHsMkGO"J<Kj9H9kQia<?<,]nHsMkN>&G
lW7F$J1lPJj^;s#9JoA"u.&Hu.&K18Mr=.9

k3H,,WG9#

v AH "k4j:`H AH 'Z-< (192Z<8NX"k4j:`N=.Yr2

H7F/@5$)#

© Copyright IBM Corp. 1994, 1998 189



v ESPEf="k4j:`H ESPEf=*hSEf=r|-< (192Z<8NX"

k4j:`N=.Yr2H7F/@5$)#

v ;-ejF#<&Qia<?<&$sGC/9 (SPI) (191Z<8NX;-ej

F#<&"=7(<7gsYr2H7F/@5$)#

IP 'ZXC@< (AH)

AH O"draft-ietf-ipsec-auth-header-06'ZXC@<K-R5lF$^9#3NXC@

<KO"IP G<?0i`N'ZG<?,~CF$^9#G<?0i`Nw.&O"k

)N'Z-<KM89kEf'Z!=rHQ7^9# 3NEf'Z!=O"G<?0

i`NbFK,Q5l^9#

AH 'Z"k4j:`

AH HsMk&]j7<rHQ9k]nHsMkO"!N 2 DN'Z"k4j:`N

&AN 1 DrHQ9k,W,"j^9#

v F8I_U- HMAC-MD5 IP 'Z

v F8I_U- HMAC-SHA-1 IP 'Z

3liN"k4j:`OIAib"F8I_rw(?EfOC7e!= (,l HMAC)

rHQ7F"-<U-aC;<8'Zrkg7^9#F8I_ (*W7gs) O"AH

K~CF$k7<1s9VfrHQ7F"3NQ1CH,J0Ku.5lF$J$

+I&+rN'7^9#F8I_O"18Q1CH,+jV7u.&Kwilk5

<S9q] (denial-of-service)6b+iu.&rik?aKHQ5l^9#k<?<,

E#Q1CHNh}K;&5lF"5vJHiU#C/rh}G-J/JkD=-

,"k+iG9#3N7<1s9Vf,J0Ku.5l?+I&+r4Yk?aN

=,JLN7<1s9Vfr]I9k?aK"9i$G#s0&&#sI&,HQ

5l^9#

IP +W;k=;-ejF#<&Z$m<I (ESP)

ESPO"draft-ietf-ipsec-esp-v2-05+W;k=;-ejF#<&Z$m<IK-R5l

F$^9# ESPO"IP Q1CHNlt^?O4trEf=7F"f<6<K!)-"

'Z"*hS]4-rs!7^9# ESP GO"'Z!=O*W7gs!=G9#

ESP-NULL"k4j:`r*r7?lgO"ESPOEf=rTo:"'ZH]4-N

!:N_rT$^9#

ESP 'Z"k4j:`

ESP'ZKxQD=J'Z"k4j:`O"AH NlgH18G9#\YKD$F

O"XAH 'Z"k4j:`Yr2H7F/@5$#

ESP Ef="k4j:`

ESP r=.9kKO"!N 3 DNEf="k4j:`N&AN 1 D"^?O

ESP-NULL "k4j:`r*r9k,W,"j^9#

v Ef=VmC/&A'<s}0NG<?Ef=,J (DES-CBC)

v &HG<?&^9-s0&U!7jF#< (CDMF)

IP ;-ejF#<NHQ

190 AIS V3.2 !=NHQ



v HjWk DES (3DES)

m: ESPEf="k4j:`O"ESP-NULLr|$F"FqN"P,)NP]KJC

F$^9#4HQN 2212G"3liN"k4j:`Nlt^?O4tr=.G

-J$lg"3liN"k4j:`NNd,X_5lF$kD=-,"j^

9# \YKD$FO"IBM 4vTK*RM/@5$#

NULL Ef="k4j:` ESP-NULL O"F-9H&G<?OEf=;:"9YF

NqGxQD=G9# ESPG'ZH]4-N_rs!9k (Ef=OToJ$) jJ

rs!7^9# ESP-NULLr=.9klgO"ESP'Z"k4j:`N 1 Dr=.

9k3H,,\roG9#

HsMk&]j7<

]nHsMkO"AH"ESP"AH-ESP"^?O ESP-AH N$:l+ 1 D+i.kH

sMk&]j7<rHQ7F=.7^9#

AH H ESPN>},=.5lF$klg"!NX8,.j)A^9#

v ]j7< AH-ESPO""&HP&sI&Q1CHO'ZN0KEf=rBT9kh

&K=.5lF$k3Hr(7F$^9#3Nlg"$sP&sI&Q1CHO

GiK AH 'ZKhCF!:5l^9# AH 'ZKgJ7?Q1CH@1, ESP

K>w5lF"Ef=r|5l^9#

v ]j7< ESP-AHO""&HP&sI&Q1CHOEf=N0K'ZrBT9kh

&K=.5lF$k3Hr(7F$^9#3Nlg"$sP&sI&Q1CHO

GiK ESPKhCFEf=r|5l^9#Ef=r|,5oKTol?Q1CH

@1, AH 'ZK>w5l^9#

;-ejF#<&"=7(<7gs

;-ejF#<&"=7(<7gs (SA) O"AH ^?O ESPrHQ7F\3Hi

U#C/r]n9k3H,G-k1}~;-ejF#<\3G9#F]nHsMk

K 2 DN;-ejF#<&"=7(<7gs (SA PsIk) r=.7^9#1 DO

"&HP&sIQ"1 DO$sP&sIQG9#F;-ejF#<&"=7(<7g

sO"H+N;-ejF#<&Qia<?<&$sGC/9 (SPI) ($UN 32 SCH

M) KhCF1L7^9#

His9]<H&b<I*hSHsMk&b<I

His9]<H&b<I^?OHsMk&b<IO"IPsec, IP Q1CHr7&}!

rha^9#GU)kHOHsMk&b<IG9#k<?<,;-ejF#<&2

<H&'$H7F0n7F$klgO"HsMk&b<I,,\G9#His9]

<H&b<IO"k<?<,[9HH7F0n7F$klgKN_HQG-^9#

AH rHQ9kb<I

His9]<H&b<IGO"AH O IP XC@<NeHbLl$d<&WmH3k

(TCP^?O UDP JI) XC@<N0K^~5l^9#3Nb<IGO"AH ObL

l$d<&WmH3k&XC@<H IP Q1CHNbFr'Z7^9#?@7"IP Q
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1CHNDQU#<kI (?H(P"h0~V [TTL]"A'C/5`"Ui0asH&

Ui0"Ui0asH&*U;CH"*hS5<S9&?$W [TOS] JI) O|-^

9#

HsMk&b<IGO"AH O IP Q1CHN0KV+l"77$ IP XC@<,n

.5lF AH N0KV+l^9#HsMkAw5lkQ1CHN IP XC@< (bt

IP XC@<HFPl^9) KO"Q1CHNG**J/.5H"FhN"Il9,~

j^9#7, IP XC@< (0t IP XC@<HFPl^9) KO";-ejF#<&

2<H&'$ (HsMkN(sI]$sH) N"Il9r~lk3H,G-^9# AH

O"7, IP XC@<bNDQU#<kIr|$F"7, IP XC@<HHsMkA

w5lk IP Q1CHN>}r^a?7,Q1CH4Nr]n7^9#

ESP rHQ9kb<I

ESPrHQ9kHis9]<H&b<IGO"Z$m<I&G<?KO"bLl$d

<&WmH3k&G<? (TCP^?O UDPG<?) ,~lil^9#bLl$d<&

WmH3k&G<?OEf=5l^9#'Z,HQ5lF$klgKO"ESPXC@

<"bLl$d<&WmH3k&G<?"*hS ESPHl<i<,'Z5l^9#

HsMk&b<IGO"Z$m<I&G<?KO IP Q1CH4N,~lil"7,

N IP XC@<,n.5lF ESPN0KV+l^9#HsMkAw5lkQ1CH

N IP XC@< (bt IP XC@<HFPl^9) KO"Q1CHNG**J/.5H

"FhN"Il9,~j"7,N IP XC@< (0t IP XC@<HFPl^9) K

O";-ejF#<&2<H&'$N"Il9,~j^9# ESPO"HsMkAw

IP Q1CHrEf=7^9#'Z,HQ5lF$klgO"ESPXC@<"HsMk

Aw IP Q1CH"*hS ESPHl<i<,'Z5l^9#

"k4j:`N=.

HsMk&]j7<KpE$F""k4j:`O=32 Nh&K=.5l^9#

= 32. FoNHsMk&]j7<rHQ7F=.5l?"k4j:`

HsMk&]j7< "k4j:`

AH"AH-ESP"^?O ESP-AH
v m<+k AH 'Z"k4j:` - ,\

v jb<H AH 'Z"k4j:` - $U*r

ESP"AH-ESP"^?O ESP-AH v m<+kEf="k4j:` - ,\

v jb<HEf="k4j:` - $U*r

v m<+k ESP'Z"k4j:` - $U*r

v jb<H ESP'Z"k4j:` - $U*r

m: =UH&'"&m<IKEf=,^^lF$J
$lgO"Ef=X"NQia<?<O=(5l^

;s#

m<+k&"k4j:`O"&HP&sI&Q1CHK,Q5l"jb<H&"k

4j:`O$sP&sI&Q1CHK,Q5l^9#Fjb<H&"k4j:`O

P~9kjb<H&"k4j:`NMrGU)kHH7FhkNG"jb<H&"
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k4j:`NMO$U*rG9# ESPNltH7FN'ZO*W7gs!=JNG"

m<+k'Z"k4j:`O$U*rG9#

CjN]nHsMkKP7Fw.&KhCF=.5l?m<+k&"k4j:`

O"=N]nHsMkN?P&Nu.&KhCF=.5l?jb<H&"k4j:

`HlW7F$J1lPJj^;s#?H(P"w.&NHsMk&]j7<, AH

G" AH m<+k'Z"k4j:`, HMAC-MD5 G"klg"u.&NHsMk&

]j7<N 1 DH7F AH ,=.5lF$k3H,,WG"j"u.&N AH jb

<H'Z"k4j:`O HMAC-MD5 GJ1lPJj^;s#

-<N=.

=.5l?F"k4j:`4HK"-<r=.9k3H,,WG9#F-<O"H

sMkN?P&N[9HbN18"k4j:`N-<HlW7F$J1lPJj^

;s#?H(P""&HP&sI&Q1CHNm<+kEf=-<,

0098B1C588A109D5Nlg"]nHsMkN?P&N[9HN$sP&sI&Q1C

HNEf=-<b18VfK=.5lF$k3H,,WG9#\YKD$FO"203

Z<8NXh16O IP ;-ejF#<N=.*hSFkY N add tunnel 3^sI
N`N-<Nb@r2H7F/@5$#

HsMkbHsMk

u7KhCFO";-ejF#<rIC9k?aK"Q1CHNHiU#C/N.

lr 2 DN IPsecHsMkrL7FAw9k3H,,WKJklg,"j^9#H

sMkbHsMkHO"Q1CHr 2 Y+W;k=7"2 DNHsMkrL7Fg!

KAw9k3H,G-kU#<Ac<G9#Q1CH&U#k?<&"/;9)f

,',"1 DN IPsecHsMkQK+W;k=9kQ1CHr1L7^9#=NQ1

CH,w.5lk0K"h 2 N"/;9)f,',"Q1CHrh 2 N+W;k=

N?aKh 2 N IPsecHsMkKwkh&K7^9#

2 DN IPsecHsMkO"18k<?<b+i/87F$^9,"2 DNHsMkN

=l>lNjb<H<O"[Jk^7sG9# 2 V\N IPsecHsMkNjb<H

<O"]n2<H&'$&k<?<GJ1lPJj^;s#GiNHsMkNjb

<H<O"]n2<H&'$Gb[9HGb=$^;s#GiH 2 V\N IPsecH

sMkO""Fh,=l>l[JCF$kNG"=l>l[Jkjb<H IP "Il

9r}CF$J1lPJj^;s#HsMkbHsMkKHQ9k 2 DN IPsecH

sMkO"HsMk&b<IG=.9k,W,"j^9# 2 V\N IPsecHsMk

eGO"ICNda~_Ov5l^;s#

Q1CHO"2 Y+W;k=5l?eG"h 2 N IPsecHsMkrL7Fw.5l

^9#h 2 NHsMkN*<G"h 2 N+W;k=,|n5l"Q1CHOGiN

HsMk&+W;k=!=KhCFn.5l?XC@<KpE$F"GiN IPsecH

sMkK>w5l^9#3NHsMkN*<G"GiN+W;k=,|n5l"Q

1CHO=NG*"FhK>w5l^9#

Q9 MTU G#9+Pj<

IPv4 H IPv6 N>}Hb"2212,;-ejF#<&2<H&'$H7F/$F$k

lg"IPSecOQ9 MTU (PMTU) G#9+Pj<r5]<H7^9# PMTU G#
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9+Pj<N5]<HO"]nHsMk,HsMk&b<IK"j"7+bQ1C

HrGR=G-J$lgKN_,WKJj^9# IPv4 GO"GR=TD (DF) SC

H,;CH5lF$klgKQ1CHrGR=G-^;s# IPv6 GO"fVk<?

<OQ1CHrGR=G-^;s#3Nh&Jlg"Q1CH,]nHsMkNl

<+i><^GNQ9bNjs/eK}^iJ$lg"XQ1CH,g-a.kY H

$& ICMP (i<&aC;<8,8.5l"Q1CHN/.5KwjV5l^9#

k<?<O;-ejF#<&2<H&'$H7F/$F$kNG"3N(i<&Q

1CHO"Q1CHN\vN/.5GOJ/"/.&k<?<Ka5l^9#u.

&k<?<O"sp5l? MTU r\vN/.5K57/a9,W,"j^9#3l

Khj"/.5OQ1CHN5$:rL.7F"G*"FhKO/h&K9k3H

,G-^9# PMTU G#9+Pj<N5]<HKD$FO"$s?<MCH&Wm

H3kN draft-ietf-ipsec-arch-sec-05 -;-ejF#<NOK-R5lF$^9#

IPv4 GO"HsMkAw5lkQ1CHN0tXC@<K DF SCHr;CH9k

?aN 3 LjN*W7gs,"j^9#

1. btXC@<+i3T<9k

2. oK;CH9k

3. oK/j"9k

3liN*rO"]nHsMkbHsMkr=.9kH-K (?H(P"Talk 6 N

add tunnel 3^sIrHQ7F) Xj7^9#DF SCHO*r5l?*W7gsK

>CF7ol^9,"J<Nror~?9CLJu7,88?lgOc0G9#

v HsMk MTU ,G. MTU Ky7$#

v e.Q1CHN95,G. MTU J<G"k#

v +W;k=Q1CH,G. MTU hjg-$#

3Nlg"IPv4 GO"=.KX8J/"DF SCHO;CH5l:"]nQ1CHO

jb<H&HsMk*<@XNQ9eG",WK~8FGR=9k3H,v5l^

9# IPv6GO"Q1CHO;-ejF#<&2<H&'$rPkH-KGR=5l"

HsMkNQ9 MTU K}^kh&K5l^9#e.Q1CHO9GKG. MTU J

<G"j"/.5[9HO5$:r=lJeL.G-J$NG"3NCLhV,,

WKJj^9#GR=,v5lJ$H"3NQ1CHOJWKG*"FhK~eG

-J$3HKJj^9#

Q9 MTU O"MCHo</&H]m8<d=.NQ9KhCFQ95lk3H,"

kNG"Q9 MTU Mrj|*KP~h}7F"GgMKj;CH9k3H,,WG

9#3NP~?$^<NGU)kHMO 10 ,G"Talk 6 N set path 3^sIrH
Q7F=.9k3H,G-^9#P~Qia<?<r 0 K_j9kH"PMTU P~

h}OHQTDKJj^9#

c 1: MCHo</bN IPsec HsMkN=.

195Z<8N^16 NMCHo</O"IPsecrw(?k<?<H"IPsec*hSMCH

o</"Il9Q9 (NAT) rw(?k<?<r\39k IPsecHsMkNcr(7

F$^9#
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3NMCHo</GO"IPsecHsMk ID 1 rbD IPsecHsMk,"k<?< A

N IP "Il9 223.252.252.216+ik<?< B N IP "Il9 223.252.252.210K

=.5lF$^9#k<?< A O IPsecQK=.5lF$^9#k<?< B O"

IPsecH NAT N>}QK=.5lF$^9#3NMCHo</r=.9kWm;9

r"J<Gb@7^9#

m: f<6<NMCHo</G NAT rHQ9kWh,J$lgO"k<?< B h

jbk<?< A N}KX4r*}AHW$^9,"k<?< B N=.Nb@b

L7F*I_KJkH"IPsecHsMkNF<NQia<?<NX8rh/}r9

k3H,G-^9#

k<?< A N=. (IPsec N_)

GiK"J<N9FCWK>CF"k<?< A r=.7^9#

v enable ipsec 3^sIrHQ7F"k<?<eN IPsecrHQD=K9k#

v IPsecHsMkrn.9k#

v IPsecHsMkN(sI]$sHNk<?<&$s?<U'<9eK"1 DN"&

HP&sI&Q1CH&U#k?<H 1 DN$sP&sI&Q1CH&U#k?<

rn.9k#

v Q1CH&U#k?<N"/;9)f,'rn.9k#

v IPsecrj;CH9k#

v IP rj;CH9k#

k<?< A N IPsec HsMkNn.: <NcO"k<?< A N IPsecHsMk

1 r=.9k}!r(7F$^9#

Config> feature ipsec
IP Security feature user configuration
IPsec config> add tunnel
IPsec Tunnel ID (1 - 65535) [1]
Tunnel Name (optional)? tunnelone
Tunnel Lifetime, in minutes (0-525600)[46080]?
Tunnel Encapsulation Mode (TUNN or TRANS) [TUNN]?

^ 16. IPsecH NAT rw(?k<?<
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Tunnel Policy (AH, ESP, AH-ESP, ESP-AH) [AH-ESP]? AH
Local IP Address [1.1.1.1]? 223.252.252.216
Local Authentication SPI (256-65535)[256]?
Local Authentication Algorithm (HMAC-MD5, HMAC-SHA)[HMAC-MD5]?
Local Authentication Key (32 characters) in Hex (0-9,a-f,A-F):
Enter Local Authentication Key again (32 characters) in Hex (0-9,a-f,A-F):
Remote IP Address [0.0.0.0]? 223.252.252.210
Remote Authentication SPI (1-65535) [256]?
Remote Authentication Algorithm (HMAC-MD5, HMAC-SHA)[HMAC-MD5]?
Remote Authentication Key (32 characters) in Hex (0-9,a-f,A-F):
Enter Remote Authentication Key again (32 characters) in Hex (0-9,a-f,A-F):
Enable replay prevention? [No]:
Copy, set, or clear DF bit in outer header (COPY,SET,CLEAR) [COPY]?
Do you wish to enable this tunnel? [Yes]:
Ipsec config>

3Nc+i,+kh&K"f<6<,s!9k,W,"kQia<?<OWmsW

HGX(5l^9# ESP"AH-ESP"^?O ESP-AH]nHsMkN=.Gb"1M

NQia<?<,Wa5l^9#

m: -<NMO"~O7?H-KO=(5lJ$NG"3NcKO(5lF$^;
s# HMAC-MD5 'ZN-<,=(5lkH9lP"32 eN 16 J8zG(5

l^9#?H(P"-<O X'1234567890ABCDEF1234567890ABCDEF'Nh&J

Mr}CF$^9#

k<?< A NQ1CH&U#k?<N=.: k<?< A N IPsecHsMkrn.

7?eG"2 DN IP Q1CH&U#k?<r_j9k,W,"j^9#1 DO"&

HP&sI&Q1CH&U#k?<G"b& 1 DO$sP&sI&Q1CH&U#k

?<G9#<NcO"Q1CH&U#k?< out-router-ANn.}!r(7F$^9#

IP Q1CH&U#k?<N=.*hS"/;9)f,'KD$FN\YO"WmH3

kN=.HFk rbq"h 1 , N IP NON IP "/;9)fNar2H7F/@

5$#

* talk 6
Config> Protocol IP
Internet protocol user configuration
IP Config> set access-control on
IP Config> add packet-filter
Packet-filter name [ ]? out-router-A
Filter incoming or outgoing traffic? [IN]? OUT
Which interface is this filter for [0]? 1
IP Config> update packet-filter
Packet-filter name [ ]? out-router-A
Packet-filter 'out-router-A' Config>

1MN}!G"k<?< A N$s?<U'<9 1 eK"in-router-AHFPlkk<

?< A QN$sP&sI&Q1CH&U#k?<rn.7^9#Q1CH&U#k

?<O$s?<U'<9 1 Kn.7^9#3l, IPsecHsMk 1 N(sI]$s

HG"k+iG9#

k<?< A NQ1CH&U#k?<&"/;9)f,'N=.: !N9FCWO"

Q1CH&U#k?<&"/;9)f,'r=.9k3HG9#"&HP&sI&

Q1CH&U#k?< out-router-AKX9k 2 DN"/;9)f,'H"$sP&s

I&Q1CH&U#k?< in-router-AKX9k 2 DN"/;9)f,'rn.9k

,W,"j^9#

m: F IPsecHsMkK"$sP&sI&Q1CH&U#k?<H"&HP&sI&

Q1CH&U#k?<r=.7"=l>lNQ1CH&U#k?<K 2 DN"/

;9)f,'r=.9k,W,"j^9#
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"&HP&sI&Q1CH&U#k?<N"/;9)f,'O"J<N!=rBT

7^9#

v 1 DN"/;9)f,'O"IPsecHsMkKO9Q1CHN/.5*hS"Fh

"Il9NOOrjA7^9#

v b& 1 DN"/;9)f,'O"Q1CH&U#k?<rL7F IPsecHiU#

C/rO93HrvD7^9#

$sP&sI&Q1CH&U#k?<N"/;9)f,'O"J<N!=rBT7

^9#

v 1 DN"/;9)f,'O"Q1CH&U#k?<rL7Fe. IPsecHiU#C

/rO93HrvD7^9#

v b& 1 DN"/;9)f,'O"IPsecKhCFh}5l?Q1CHN/.5H"

Fh"Il9r4Yk IPseci9!:G9#3N"/;9)f,'Khj"/.5

*hS"Fh"Il9,"IPsecHsMkN?P&+iP5l?Q1CHN/.5*

hS"Fh"Il9KlW9k3H,]Z5l^9#

in-router-ANGiN"/;9)f,'O"IPsecHsMkN 2 DN(sI]$sHr

1L7"IPsecHsMkrp7FHiU#C/rO7^9#WmH3kOO 50 - 51

O"IPsecr1L7F$^9#

IP Config> update packet-filter
Packet-filter name [ ]? in-router-A
Packet-filter 'in-router-A' Config> add access
Enter type [E]? I
Internet source [0.0.0.0]? 223.252.252.210
Source mask [255.255.255.255]?
Internet destination [0.0.0.0]? 223.252.252.216
Destination mask [255.255.255.255]?
Enter starting protocol number ([0] for all protocols) [0]? 50
Enter ending protocol number [50]? 51
(Enable logging? (Yes or [No]):
Packet-filter 'in-router-A' Config>

in-router-AN 2 V\N"/;9)f,'O"k<?< A eN IPsec,h}7?Q1

CHN/.5*hS"Fh"Il9r!:7F"=li,k<?< B +iw.5l?

Q1CHN/.5*hS"Fh"Il9H18G"k3HrN'7^9#k<?< A

N"&HP&sI&Q1CH&U#k?<O"k<?< B eG$sP&sI&Q1C

HK=[7F$k/.5*hS"Fh"Il9HlW7F$J$/.5*hS"F

h"Il9rbDQ1CHOh7FLa5;J$NG"3N IPsecHsMkN;-e

jF#<KX9kIC!:Oi9G9,"IETF ;-ejF#<NONpFG3l,d

)5lF$^9#

m: k<?< B O NAT rHQ7F$kNG"k<?< A Ok<?< B N 3.1.0.0

"Il9KO"/;9G-^;s#=N?a"in-router-AN 2 V\N"/;9)

f,'O"jb<H/.5"Il9H7F"5VMCH 3.1.0.0GOJ/""Il

9 223.252.252.210rHQ7F$^9#

Packet-filter 'in-router-A' Config> add access
Enter type [E]? IS
Internet source [0.0.0.0]? 223.252.252.210
Source mask [255.255.255.255]?
Internet destination [0.0.0.0]? 1.1.0.0
Destination mask [255.255.255.255]? 255.255.0.0
Enter starting protocol number ([0] for all protocols) [0]?
Enter IPsec Tunnel ID [1]?
(Enable logging? (Yes or [No]):
Packet-filter 'in-router-A' Config> exit
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IN"/;9)f,'KblW7J$9YFNQ1CHr"Q~;:KLa5;?

$lgO"3liNQ1CHrLa5;k?aNqg*o$kI+<I&"/;9

)f,'r=.9k3H,G-^9#?@7"3N"/;9)f,'O"$sP&

sI&Q1CH&U#k?<KP9k 2 V\N$sP&sI&"/;9)f,'GQ

~9kh&K_W5lF$kQ1CHrLa5;kNG"2 V\N$sP&sI&"

/;9)f,'O5zKJj^9#!NcO"3Nh&J"/;9)f,'r(7

F$^9#

Packet-filter 'in-router-A' Config> add access
Enter type [E]? I
Internet source [0.0.0.0]?
Source mask [255.255.255.255]? 0.0.0.0
Internet destination [0.0.0.0]?
Destination mask [255.255.255.255]? 0.0.0.0
Enter starting protocol number ([0] for all protocols) [0]?
Enable Logging (Yes or [No]):
Packet-filter 'in-router-A' Config> exit

!K"Q1CH&U#k?< out-router-ANGiN"/;9)f,'r=.7^9#

3N"/;9)f,'O"Q1CHr5VMCH 1.1.0.0+ik<?< B N"Fh"

Il9 223.252.252.210KO7^9#

IP Config> update packet-filter
Packet-filter name [ ]? out-router-A
Packet-filter 'out-router-A' Config> add access
Enter type [E]? IS
Internet source [0.0.0.0]? 1.1.0.0
Source mask [255.255.255.255]? 255.255.0.0
Internet destination [0.0.0.0]? 223.252.252.210
Destination mask [255.255.255.255]?
Enter starting protocol number ([0] for all protocols) [0]?
Enter IPsec Tunnel ID [1]?
(Enable logging? (Yes or [No]):
Packet-filter 'out-router-A' Config>

out-router-AN 2 V\N"/;9)f,'O"IPsecHsMkN 2 DN(sIVGQ

1CHrO93HrvD7^9#

Packet-filter 'out-router-A' Config> add access
Enter type [E]? I
Internet source [0.0.0.0]? 223.252.252.216
Source mask [255.255.255.255]?
Internet destination [0.0.0.0]? 223.252.252.210
Destination mask [255.255.255.255]?
Enter starting protocol number ([0] for all protocols) [0]? 50
Enter ending protocol number [50]? 51
(Enable logging? (Yes or [No]):
Packet-filter 'out-router-A' Config>

>NQ1CH&U#k?<H1MK"out-router-AKP7Fo$kI+<I&"/;9

)f,'r=.7F"IN"/;9)f,'KblW7J$HiU#C/rO;k

h&K9k3HbD=G9#

k<?< A N IPsec H IP Nj;CH: IPsec=.,0;7?i"Talk 5 G reset
ipsec 3^sIrHQ7F"Talk 6 Gn.7?7,N IPsec=.r SRAM KFm<

I7^9#reset ipsec 3^sIO"IP =.KOFAr?(^;s#!K"Talk 5 G

reset ip 3^sIrHQ7F"k<?<bN IP r0*Kj;CH7^9#eojK"

F3s]<MsHrj;CH9k?aK"k<?<rj9?<H9k3HbG-^

9#Q1CH&U#k?<*hS"/;9,'rNBKFm<I9k?aKO"

IPsecH IP rj;CH9k+"k<?<rj9?<H9k3H,,WG9#=&7J

$H"=.,$s?<U'<9eG57/5]<H5lJ$D=-,"j^9#\

IP ;-ejF#<NHQ
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YKD$FO"203Z<8NXh16O IP ;-ejF#<N=.*hSFkY"*hS

WmH3kN=.HFk rbq"h 1 , N reset ip 3^sIN`r2H7F/@
5$#

k<?< B N=. (IPsec *hS NAT)

IPsecHsMk 1 N(sI]$sHO"k<?< B N$s?<U'<9 1 eK"j

^9#k<?< B O"IPsec*hS NAT N>}QK=.7^9# NAT ,=.5l

F$klg"NAT Q9*hS IPsec+W;k=rL7F"&HP&sI&Q1CH

rO9?aK"k<?<eN"&HP&sI&Q1CH&U#k?<rHQ9k3

H,G-^9#$sP&sI&Q1CHO"GiKEf=r|N?aK IPsecKO5

l"!KQ9N?aK NAT KO5l^9#

J<N9FCWK>CF"k<?< B r=.7^9#

v NAT r=.9k#

v IPsecHsMkrn.9k#

v IPsecHsMkN(sI]$sHG"kk<?<&$s?<U'<9eK"1 DN

"&HP&sI&Q1CHH 1 DN$sP&sI&Q1CHrn.9k#

v Q1CH&U#k?<N"/;9)f,'rn.9k#

v IPsecrj;CH9k#

v NAT rj;CH9k#

v IP rj;CH9k#

k<?< B N NAT N=.KD$FO"33GOb@7^;s# NAT N=.KD

$FN\YO"243Z<8NXh19O MCHo</&"Il9Q9NHQY"*hS

251Z<8NXh20O MCHo</&"Il9Q9N=.*hSFkYr2H7F/

@5$#3NcGO"NAT O=.Q_G"j"NAPT "Il9 223.252.252.210,

IPsecHsMkN(sI]$sHG"kbNH[j7^9#3NcN NAT d_"I

l9&W<kO 3.1.0.0G"5VMCHO 255.255.0.0G9# IPsecHsMk 1 +i

~e7?$sP&sI&HiU#C/O IPsecKhCFh}5l"!K NAT KO5

lF"3liN"Il9N 1 DKQ95l^9#

m:

1. 3NcGO"IPsecHsMkN(sI]$sH&"Il9H NAPT "Il9,1

lG9,"3NcNlgNh&K IPsecH NAT ,loKHQ5lF$klgO"

IPsecHsMkN(sI]$sH&"Il9O$UN-zJ IP "Il9rHQ9

k3H,G-",:7b NAPT "Il9^?O NAT x0"Il9N 1 DKl

W7F$k,WO"j^;s#

2. NAT KX4,J$lgO""Il9 223.252.252.210r IPsecHsMk 1 N(

sI]$sHH_J7""Il9OO 3.1.0.0O1K IPsecKO9Q1CHN"I

l9OOH_J93H,G-^9#

k<?< B N IPsec HsMkNn.: k<?< B bK"k<?< A K=.7?

NH18 IPsecHsMk (IPsecHsMk 1) r=.9k,W,"j^9#k<?< B

bN3NHsMkNm<+k IP "Il9O 223.252.252.210G"jb<H IP "I

l9O 223.252.252.216G9#=N>N9YFN IPsecHsMk&Qia<?<O"

k<?< A K=.5l?Qia<?<HlW7F$J1lPJj^;s#
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k<?< B NQ1CH&U#k?<N=.: k<?< A GTC?NH1MK"$

s?<U'<9 1 (IPsecHsMk 1 N(sI]$sHG"kk<?< B bN$s

?<U'<9) K"$sP&sI&Q1CH&U#k?< (in-router-B) H"&HP&

sI&Q1CH&U#k?< (out-router-B) r=.7^9#

k<?< B NQ1CH&U#k?<&"/;9)f,'N=.: GiK"k<?<

B eN$sP&sI&Q1CH&U#k?< in-router-B QN$sP&sI&"/;

9)f,'r=.7^9#3N"/;9)f,'O IPsecN 2 DN(sI]$sH

r1L7"k<?< B ,HsMk+iQ1CHru.9k3HrvD7^9#3NQ

1CH&U#k?< in-router-B N?$WO"q^ (I) G9#

IP Config> update packet-filter
Packet-filter name [ ] in-router-B
Packet-filter 'in-router-B' Config> add access
Enter type [E]? I
Internet source [0.0.0.0]? 223.252.252.216
Source mask [255.255.255.255]?
Internet destination [0.0.0.0]? 223.252.252.210
Destination mask [255.255.255.255]?
Enter starting protocol number ([0] for all protocols) [0]? 50
Enter ending protocol number [50]? 51
Enable logging? (Yes or [No]):
Packet-filter 'in-router-B' Config>

!K"h 2 N"/;9)f,'r in-router-B KIC9k3H,G-^9#

IPsecHsMkN;-ejF#<KX9k3NIC!:O IPsecbGi9G9,"3

NIC"/;9)f,'O NAT KhCF,WH5l^9#"/;9)f,'O"?

$W I"N"*hS S G9#

Packet-filter 'in-router-B' Config> add access
Enter type [E]? INS
Internet source [0.0.0.0]? 1.1.0.0
Source mask [255.255.255.255]? 255.255.0.0
Internet destination [0.0.0.0]? 223.252.252.210
Destination mask [255.255.255.255]?
Enter starting protocol number ([0] for all protocols) [0]?
Enter IPsec Tunnel ID [1]?
Enable logging? (Yes or [No]):
Packet-filter 'in-router-B' Config>

IN"/;9)f,'KblW7J$9YFNQ1CHr"Q~;:KLa5;?

$lgO"3liNQ1CHrLa5;k?aK in-router-BKP7Fqg*o$kI

+<I&"/;9)f,'r=.9k3H,G-^9#?@7"3N"/;9)f

,'O"$sP&sI&Q1CH&U#k?<KP9k 2 V\N$sP&sI&"/

;9)f,'GQ~9kh&K_W5lF$kQ1CHrLa5;kNG"2 V\N

$sP&sI&"/;9)f,'O5zKJj^9#

!K"out-router-BKP9k"/;9)f,'r=.7F"5VMCH 3.1.0.0+iN

"&HP&sI&Q1CHr NAT KO7FQ97"!K IPsecKO7Fh}7"

IPsecHsMk 1 rL7FAw9kh&K7^9#"/;9)f,'O"?$W

I"N"*hS S G9#

Packet-filter name [ ]? out-router-B
Packet-filter 'out-router-B' Config> add access
Enter type [E]? INS
Internet source [0.0.0.0]? 3.1.0.0
Source mask [255.255.255.255]? 255.255.0.0
Internet destination [0.0.0.0]? 1.1.0.0
Destination mask [255.255.255.255]? 255.255.0.0
Enter starting protocol number ([0] for all protocols) [0]?
Enter IPsec Tunnel ID [1]?
Enable logging? (Yes or [No]):
Packet-filter 'out-router-B' Config>
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33G"out-router-BKP7Fqg*"/;9)f,'rn.7F"IPsecKhCFh

}5l?Q1CHr IPsecHsMk 1 rL7FO9h&K7^9#

Packet-filter 'out-router-B' Config> add access
Enter type [E]? I
Internet source [0.0.0.0]? 223.252.252.210
Source mask [255.255.255.255]?
Internet destination [0.0.0.0]? 223.252.252.216
Destination mask [255.255.255.255]?
Enter starting protocol number ([0] for all protocols) [0]? 50
Enter ending protocol number [50]? 51
(Enable logging? (Yes or [No]):
Packet-filter 'out-router-B' Config>

out-router-BKP7F"2 DN"/;9)f,'N$:lKblW7J$Q1CH (?

H(P"IPsecHsMk 1 "FGJ$HiU#C/) rQ~;:KLa5;?$lg

O"qg*o$kI+<I&"/;9)f,'rn.7^9#

k<?< B N NAT"IPsec"*hS IP Nj;CH: NAT *hS IPsec!=rT

/7"IP "/;9)f,'r"/F#VK9k0K"NAT"IPsec"*hS IP rj;

CH9k,W,"j^9# NAT *hS IPsecrj;CH9kKO"talk 5 reset NAT
*hS reset IPsec 3^sIrHQ7^9# NAT Nj;CHKD$FO"251Z<

8NXh20O MCHo</&"Il9Q9N=.*hSFkYr2H7F/@5$#

IPsecNj;CHKD$FO"198Z<8NXk<?< A N IPsecH IP Nj;CHY

r2H7F/@5$# NAT H IPsecrj;CH7?eG"talk 5 reset IP 3^s

IrHQ7F"IP rj;CH7^9#eojK"F3s]<MsHrj;CH9k?

aK"k<?<rj9?<H9k3HbG-^9#

c 2: ESP rHQ9k IPsec HsMkN=.

HsMk,HsMk&b<IK"j"HsMk&]j7<, ESPG"klg"DF S

CHr;CH9kh&KaakWmsWH,P^9#3NcKO"IPsecHsMkN=

.N_r(7^9 (Q1CH&U#k?<N=.O(7^;s)#

IPsec config>add tun
Tunnel ID or Tunnel Name [ ]? 3
Tunnel Lifetime, in minutes (0-525600)[46080]?
Tunnel Encapsulation Mode (TUNN or TRANS) [TUNN]?
Tunnel Policy (AH,ESP,AH-ESP,ESP-AH) [ESP]?
IP version (4 or 6) [4]?
Local IP Address [1.1.1.1]?
Local Encryption SPI (256-65535) [256]?
Local Encryption Algorithm (DES-CBC,CDMF,3DES, NULL) [DES-CBC]?
Do you wish to change the Local Encryption Key? (Yes or [No]):
Additional Padding for Local Encryption (0-120) [0]?
Do you wish to use local ESP authentication? [Yes]:
Remote IP Address [0.0.0.0]?
Remote Encryption SPI (1-65535) [256]?
Remote Encryption Algorithm (DES-CBC,CDMF) [DES-CBC]?
Do you wish to change the Remote Encryption Key? (Yes or [No]):
Do you wish to perform verification of remote encryption padding? [No]:
Do you wish to use remote ESP authentication? [No][No]:
Copy, set or clear DF bit in outer header (COPY,SET,CLEAR) [COPY]?
Do you wish to enable this tunnel? [Yes]:
IPsec config>

c 3: ESP-NULL "k4j:`rQ$k ESP rHQ9k IPsec HsMk
N=.

'Z,,WG"k3HKmU7F/@5$#

IPsec config>add tun
Tunnel ID or Tunnel Name [ ]? 3
Tunnel Lifetime, in minutes (0-525600)[46080]?
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Tunnel Encapsulation Mode (TUNN or TRANS) [TUNN]?
Tunnel Policy (AH,ESP,AH-ESP,ESP-AH) [ESP]?
IP version (4 or 6) [4]?
Local IP Address [1.1.1.1]?
Local Encryption SPI (256-65535) [256]?
Local Encryption Algorithm (DES-CBC,CDMF,3DES,NULL) [DES-CBC]? null
Additional Padding for Local Encryption (0-120) [0]?
Local ESP Authentication Algorithm (HMAC-MD5,HMAC-SHA) [HMAC-MD5]?
Local ESP Authentication Key (32 characters) in Hex (0-9,a-f,A-F):
Enter Local ESP Authentication Key again (32 characters) in Hex (0-9,a-f,A-F):
Remote IP Address [0.0.0.0]? 10.11.12.11
Remote Encryption SPI (1-65535) [1234]?
Remote Encryption Algorithm (DES-CBC,CDMF,3DES,NULL) [NULL]?
Do you wish to perform verification of remote encryption padding? [No]:
Remote ESP Authentication Algorithm (HMAC-MD5,HMAC-SHA) [HMAC-MD5]?
Remote ESP Authentication Key (32 characters) in Hex (0-9,a-f,A-F):
Enter Remote ESP Authentication Key again (32 characters) in Hex (0-9,a-f,A-F):
Enable replay prevention? [No]:
Copy, set or clear DF bit in outer header (COPY,SET,CLEAR) [COPY]?
Do you wish to enable this tunnel? [Yes]:
IPsec config>

IPv6 HsMkGN IP ;-ejF#<NHQ

IPv6 KO"9YFN IPsec!=,,Q5l^9# IPv6 QN IPsecr=.9klg

O"IPsec=.NAd,!Nh&KQ95lkNGmU7F/@5$#

v IPv6 QK IPsecr=.9klg""Il9O IPv6 "Il9A0G~O7^9 (?

H(P"8:0:9:8::1)#

v DF SCHN_jKD$FNd$go;O"j^;s#

v m<+k*hSjb<HpsrWa5lk0K"IPv4 ^?O IPv6 rXj9kh&

KaakICNAd,P^9#
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h16O IP ;-ejF#<N=.*hSFk

3NOGO"IP ;-ejF#<N=.*hSFkN}!"*hS IP ;-ejF#<

Fk3^sINHQ!KD$Fb@7^9#\OKO"J<Na,^^lF$^

9#

v XIP ;-ejF#<=.D-XN"/;9Y

v XIP ;-ejF#<=.3^sIY

v 212Z<8NXIP ;-ejF#<FkD-XN"/;9Y

v 213Z<8NXIP ;-ejF#<Fk3^sIY

m: TN3270"APPN-ISR"^?O APPN-HPRHiU#C/rAw9k?aK IPsecH

sMkrn.7"BRSrHQ7F=NHiU#C/K%hgLrU1kWhNl

gO"BRS N IPv4 %hgLSCH_jU#<Ac<rHQ9k3H,,WG

9#\YKD$FO"9Z<8NXIP ]nHsMk*hS 2 !Ui0asHbN

SNA HiU#C/QN IP P<8gs 4 %hgLSCHh}NHQYr2H7

F/@5$#

IP ;-ejF#<=.D-XN"/;9

IP ;-ejF#<=.D-K"/;99kKO"Config> WmsWHGJ<N3^s

Ir~O7^9#

Config> feature ipsec
IP Security feature user configuration
IPsec config>

IP ;-ejF#<=.3^sI

3NaGO"IP ;-ejF#<=.3^sIKD$Fb@7^9#J<N3^sIO

IPsec config> WmsWHG~O7^9#

= 33. IP ;-ejF#<=.3^sINWs
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k

+"^?OCjN3^sIN*W7gs (xQG-klg) rj9

H7^9# xxviiZ<8NXXkWN~jY r2H7F/@5

$#

Add tunnel ]nHsMkrIC7^9#

Change tunnel ]nHsMk=.Qia<?<MrQ97^9#

Delete tunnel ]nHsMkro|7^9#

Disable B4J}!GN9YFN IP ;-ejF#<h} (Q1CH&U#

k?<KlW9kQ1CHrQ~9k) rHQTDK9k"sB

4J}!GN9YFN IP h} (Q1CH&U#k?<KlW9k

Q1CHrLa5;k) rHQTDK9k"^?O]nHsMk

rHQTDK7^9#

Enable 9YFN IP ;-ejF#<h}rHQD=K9k"^?O]n

HsMkrHQD=K7^9#
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= 33. IP ;-ejF#<=.3^sINWs (3-)
3^sI !=

List 0m<Pk IP ;-ejF#<ps"^?OjAQ_NHsMk

KX9kpsrj9H7^9#

Set Q9 MTU (PMTU) P~?$^<r_j7^9#
Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk

`nD-N*;Y r2H7F/@5$#

Add Tunnel

add tunnel 3^sIO"IPsecHsMkrjA9k?aNQia<?<rIC9kN

KHQ7^9#

=8:

add tunnel ...

tunnel-id
IC9k]nHsMkN1LRrXj9k,\NVf#FHsMk ID O"

2212bGG-GJ1lPJj^;s#

-zM: 1 A 65535

GU)kHM: J7

tunnel-name
HsMkKiYkrU1k?aN$UXjQia<?<#3lO 2212bGG

-GJ1lPJj^;s#

-zM: Gg 15 8z#GiNzO8zGJ1lPJj^;s#Vis/OH

QG-^;s#

GU)kHM: J7

lifetime
HsMk,h0uVG$ilk~Vt (,)#M 0 O"HsMkN83~VO

~;7J$3Hr(7^9#

-zM: 0 A 525600 (0 =~;7J$"525600 = 365|)

GU)kHM: 46080 (32|)

encapsulation-mode
IP Q1CHr+W;k=9k}!#HsMk&b<IGO"IP Q1CH4N

,+W;k=5l"7,N IP XC@<,n.5l^9#His9]<H&b

<IGO"IP XC@<O+W;k=5l^;s#]nHsMkNl<,k<

?<NlgO"$s?<MCH;QnHtq (IETF) ;-ejF#<NOpF

K`r7F"HsMk&b<IrHQ9k3H,,W G9#

-zM: HsMk (TUNN) ^?OHis9]<H (TRANS)

GU)kHM: HsMk (TUNN)

tunnel-policy
HsMk&]j7<rjA9k 4 DN*r`\N&AN 1 D#9JoA"

IP 'ZXC@< (AH)"IP +W;k=;-ejF#<&Z$m<I (ESP)"

^?O3liNWmH3kNH_go; (AH-ESP*hS ESP-AH)# AH-ESP

GO""&HP&sI&Q1CHG ESP Ef=,GiKBT5l^9#
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ESP-AHGO""&HP&sI&Q1CHG AH 'Z,GiKBT5l^9#

ltNQia<?<O"ESP^?O AH NIAi+KG-G9#Ef=Qi

a<?<O"ESP"AH-ESP"^?O ESP-AHr*r7?lgKN_=.7^

9#'ZQia<?<O"AH"AH-ESP"^?O'ZU- ESPr*r7?l

gKN_=.7^9#

-zM: AH"ESP"AH-ESP"ESP-AH

GU)kHM: AH-ESP

IP-version
HsMkKHQ9k IP NP<8gs

-zM: IPv4 ^?O IPv6

GU)kHM: IPv4

local-IP-address
HsMkN3Ai&N IP "Il9#3N"Il9O"=.5l? IP P<8

gsKhj"IPv4 ^?O IPv6 G9#

-zM: $s?<U'<9K=.5l?"^?O 2212Nbt"Il9H7F

=.5l?"-zJ IP "Il9

GU)kHM: k<?<K=.5l? IP "Il9N 1 D

local-spi
;-ejF#<&"=7(<7gsHO"AH ^?O ESPrHQ7F3M/

7gsNHiU#C/r]n9k1}~;-ejF#<&3M/7gsG

9#;-ejF#<&Qia<?<&$sGC/9 (SPI) O"3N]nHs

MkKP~9k 2 DN;-ejF#<&"=7(<7gs ($sP&sI^

?O"&HP&sI) N 1 DrG-K1L9k$UN 32 SCHMG9#3

NQia<?<O,\G"j"HsMkNm<+k&Gu.5lk$sP&

sI&Q1CHKP7F3NHsMkG|T5lk SPIr1L7^9#3N

MO"18m<+k IP "Il9rbDLNHsMkNm<+k SPI HlW

7F$FOJj^;s#HsMk&]j7< (ESP"AH"AH-ESP"^?O

ESP-AH)KX8J/"1 DN]nHsMkN$sP&sI&HiU#C/K

P7F 1 D@1m<+k SPI r=.7^9#

-zM: 256 A 65535

GU)kHM: 256

local-encryption-algorithm
m<+k&k<?<+iw.5lk"&HP&sI&Q1CHN ESPKHQ

5lkEf="k4j:`#ESPr=.9klgO,\G9#ltNqGO"

FqN"P,)N?a"3N"k4j:`Nlt^?O4trHQG-J$

lg,"j^9#3NEf="k4j:`O"jb<H&NEf="k4j

:`HlW7F$J1lPJj^;s#

ESP-NULL"k4j:`O"ESP,Ef=rBT9kNrI_7^9#3N

"k4j:`O"9YFNqGxQD=G9# ESP-NULL r*r7?lg

O"'Z"k4j:` HMAC-MD5 ^?O HMAC-SHA-1 r*r7F"'Z

rh0=7F*/,W,"j^9#

-zM: DES-CBC"CDMF"3DES"^?O ESP-NULL

GU)kHM: DES-CBC

IP ;-ejF#<=.3^sI (Talk 6)

h16O IP ;-ejF#<N=.*hSFk 205

|

|

|

|

|

|

|

|

|

|



local-encryption-key
m<+k ESPEf="k4j:`GHQ5lk 1 D^?O#tN-<#3

liO"]nHsMkN?P&K=.5l?yA-<HlW7F$J1lP

Jj^;s# ESP-NULLEf="k4j:`r*r7?lgO"3N-<O

=.7^;s#

-zM:

v DES-CBCNlg: 16 eN 16 J8z (0 A 9"a A f"A A F)

v CDMF Nlg: 16 eN 16 J8z (0 A 9"a A f"A A F)

v 3DESNlg: Ilb18GJ$ 3 DNL9N-<"=l>l 16 eN 16

J8z (0 A 9"a A f"A A F)

GU)kHM: J7

padding-for-local-encryption
"&HP&sI ESPQ1CHKIC5lkICda~_N5$: (P$H)#

ICda~_O"Ef="k4j:`NkL"Ef=5l?Q1CH,5N

Q1CHH185$:KJklg"Ef=5lk IP Q1CHN5$:r6u

9k?aKHQG-^9# ESPda~_MO 8 N\tGJ1lPJj^;

s#

Ef="k4j:`, ESP-NULL NlgO"da~_O,W"j^;s#

ESP-NULL"k4j:`O5NQ1CH&5$:K 1 P$HrIC9k+i

G9#m<+kEf=Nda~_r=.7?lg"=NMO5k5l^9#

-zM: 0 A 120

GU)kHM: 0

local-ESP-authentication
m<+k ESP 'Zr*r7^9 (,WJlg)#Ef="k4j:`,

ESP-NULL Nlg"'ZNXjO,\G9#

-zM: Yes ^?O No

GU)kHM: Yes

local-authentication-algorithm
"&HP&sI&Q1CHGHQ5lk'Z"k4j:`# ESPNlg"3

lO$UXjQia<?<G"ESP'Zr*r7J$Bj,WGO"j^;

s# AH"AH-ESP"^?O ESP-AHNlg"3NQia<?<O,\G9#

HQ9k'Z"k4j:`O"IPsecHsMkN?P&GHQ5lkjb<H

'Z"k4j:`HlW7F$J1lPJj^;s#

-zM: HMAC-MD5 ^?O HMAC-SHA

GU)kHM: HMAC-MD5

local-authentication-key
m<+k'Z"k4j:`GHQ5lk-<#3lO"IPsecHsMkN?P

&K=.5lkyA-<HlW7F$J1lPJj^;s#]j7<,

AH"AH-ESP"^?O ESP-AHNlg"^?O]j7<, ESPGm<+k

ESP'Z"k4j:`,=.5lF$klgKO"3NQia<?<O,\

G9#

-zM:
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v HMAC-MD5 Nlg: 32 eN 16 J8z (0 A 9"a A f"A A F)

v HMAC-SHA Nlg: 40 eN 16 J8z (0 A 9"a A f"A A F)

GU)kHM: J7

remote-IP-address
HsMkNjb<H&N IP "Il9#3lO,\Qia<?<G9#3N"

Il9O"=.5l? IP P<8gsKhj"IPv4 ^?O IPv6 N$:l+

G9#

-zM: -zJ IP "Il9

GU)kHM: J7

remote-spi
;-ejF#<&"=7(<7gsHO"AH ^?O ESPrHQ7F3M/

7gsNHiU#C/r]n9k1}~;-ejF#<&3M/7gsG

9#;-ejF#<&Qia<?<&$sGC/9 (SPI) O"3N]nHs

MkKP~9k 2 DN;-ejF#<&"=7(<7gs ($sP&sI^

?O"&HP&sI) N 1 DrG-K1L9k$UN 32 SCHMG9#3

NQia<?<O,\G"j"jb<H&[9H"FN"&HP&sI&Q

1CHN ESP^?O AH K|T5lk SPIr1L7^9#3NMO"18

jb<H IP "Il9rbDLNHsMkNjb<H SPI HlW7F$FO

Jj^;s#HsMk&]j7< (ESP"AH"AH-ESP"^?O ESP-AH)K

X8J/"1 DN IPsecHsMkN"&HP&sI&HiU#C/KP7F

1 D@1m<+k SPI r=.7^9#

-zM: 1 A 65535

GU)kHM: 256

remote-encryption-algorithm
jb<H&[9H+iu.9k$sP&sI&Q1CHGHQ5lkEf=

r|"k4j:`#3lOm<+k&NEf="k4j:`HlW7F$J

1lPJj^;s#

ESP-NULL "k4j:`O"ESP ,Ef=rBT9kNrI_7^9#

ESP-NULL r*r7?lgO"'Z"k4j:` HMAC-MD5 ^?O

HMAC-SHA-1 r*r7F"'Zrh0=7F*/,W,"j^9#

-zM: DES-CBC"CDMF"3DES"^?O ESP-NULL

GU)kHM: m<+k&NEf="k4j:`NM

remote-encryption-key
jb<H&N ESPEf="k4j:`GHQ5lk 1 D^?O#tN-<#

3liO"]nHsMkN?P&K=.5l?yA-<HlW7F$J1l

PJj^;s# ESP-NULLEf="k4j:`r*r7?lgO"3N-<

O=.7^;s#

-zM:

v DES-CBCNlg: 16 eN 16 J8z (0 A 9"a A f"A A F)

v CDMF Nlg: 16 eN 16 J8z (0 A 9"a A f"A A F)

v 3DESNlg: IlblW7J$ 3 DNL9N-<"=l>l 16 eN 16

J8z (0 A 9"a A f"A A F)
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GU)kHM: J7

verification-of-remote-encryption-padding
u.Q1CHNEf=da~_N5$:r!:9k+I&+rha^9#

-zM: Yes ^?O No

GU)kHM: No

padding-for-remote-encryption
u. ESPQ1CHK|T5lkICda~_N5$: (P$H)#3NQia

<?<O"verification-of-remote-encryption-paddingNM, Yes NlgKN_

,\G"j"-zG9# ESPda~_MO 8 N\tGJ1lPJj^;s#

8 GdjZlJ$M,=.5lF$klg"=NMO 8 GdjZlk!NM

KZje2il^9#

-zM: 0 A 120

GU)kHM: 0

remote-ESP-authentication
$sP&sI&Q1CHNjb<H ESP'Zr*r7^9 (,WJlg)#

-zM: Yes ^?O No

GU)kHM: Yes

remote-authentication-algorithm
$sP&sI&Q1CHKHQ5lk'Z"k4j:`# ESPNlg"3l

O$UXjQia<?<G"ESP'Zr*r7J$Bj,WGO"j^;s#

AH ^?O AH H ESPNH_go; (AH-ESP ^?O ESP-AH) Nlg"

3NQia<?<O,\G9#HQ9k'Z"k4j:`O"IPsecHsMk

N?P&GHQ5lkm<+k'Z"k4j:`HlW7F$J1lPJj

^;s#

-zM: HMAC-MD5 ^?O HMAC-SHA

GU)kHM: HMAC-MD5

remote-authentication-key
jb<H&N'Z"k4j:`GHQ5lk-<#3lO"]nHsMkN

?P&K=.5l?yA-<HlW7F$J1lPJj^;s#3lO"

AH"AH-ESP"ESP-AH"*hS ESP (jb<H ESP'Z"k4j:`,=

.5lF$klg) G,\G9#

-zM:

v HMAC-MD5 Nlg: 32 eN 16 J8z (0 A 9"a A f"A A F)

v HMAC-SHA Nlg: 40 eN 16 J8z (0 A 9"a A f"A A F)

GU)kHM: J7

enable-replay-prevention
F8I_,HQD=+I&+rXj7^9#F8I_,HQD=Nlg"IP

;-ejF#<&XC@<bN7<1s9VfrFk7F"HsMkNu.

&KhCFE#Q1CH,h}5lkNrI_7^9#F8I_NHQOd

)G-^;s#w.&N7<1s9Vf+&s?<,B&K#9kH"Hs

Mk&;-ejF#<&"=7(<7gsrsh0=7J1lPJiJ$+
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iG9#3NuV,/-?lg"j0Gp~7F"{8N;-ejF#<&

"=7(<7gsrj9?<H9k+"7,Kn.9k3H,,WKJj^

9#

^?"F8I_,HQD=Nlg"reset ipsec 3^sIrHQ7F IPsecr

j;CH7?lgO",: IPsecHsMkN?P&Nk<?<eN IPsecb

j;CH9k,W,"j^9#3lO"HsMkN>&G7<1s9Vfr

Fi|=9k?aK,WG9#HsMkNl<G IPsec,j;CH5l">

<Oj;CH5lF$J$lg"HsMkNF<Nk<?<O"7<1s9

Vf_9^CAKhjQ1CHrQ~9kD=-,"j^9#

-zM: Yes ^?O No

GU)kHM: No

DF-bit HsMk&b<IN]nHsMkN0tXC@<bNGR=TD (DF) SCH

N7$rXj7^9#Q1CHrGR=G-J$3HrXj9k?aK"

IPv4 XC@<bK3NSCHr;CH9k3H,G-^9# DF SCH&Q

ia<?<O"$sP&sI&Q1CHbN DF SCHN7$}r 2212K

Ni;^9#9JoA"btXC@<bK+D+C? DF SCHr0tXC

@<K3T<9k+"0tXC@<KSCHr;CH9k+""k$O0t

XC@<bNSCHr/j"9k+I&+rX(7^9#

DF SCH,;CH5lF*j"Q1CHrGR=G-J$lg"IPsecOQ

9 MTU (PMTU) G#9+Pj<!=rHQ7^9#\YKD$FO"193Z

<8NXQ9 MTU G#9+Pj<Yr2H7F/@5$#

-zM: 3T<";CH"/j"

GU)kHM: 3T<

enable-tunnel
3NHsMk,HQD=+I&+rXj7^9#Q1CH&U#k?<r=

.7F"3N IPsecHsMkGHQ9k$s?<U'<9rjA7"IP rj

;CH9k+ 2212rj9?<H9k^GO"HQD=K5l?HsMkOQ

1CHrU#k?<K]1^;s# IP rj;CH9kKO"reset ip 3^

sIrHQ7^9#

-zM: Yes ^?O No

GU)kHM: Yes

Change Tunnel

change tunnel 3^sIO"add tunnel 3^sIrHQ7FJ0K=.7? IPsec

HsMk&Qia<?<rQ99kNKHQ7^9#

=8:

change tunnel ... Q9G-kQia<?<Nj9HKD$FO"add
tunnel 3^sIN`r2H7F/@5$#
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Delete Tunnel

delete tunnel 3^sIO"IPsecHsMkro|9kNKHQ7^9#

=8:

delete tunnel tunnel-id tunnel-nameall

tunnel-id
o|9k IPsecHsMkN1LRrXj7^9#

-zM: 1 A 65535

GU)kHM: 1

tunnel-name
o|9k IPsecHsMkN>0rXj7^9#

-zM: $UN=.5l?HsMk>

GU)kHM: J7

all 3N$s?<U'<9eN9YFN IPsecHsMkro|9k3HrXj7

^9#

Disable

disable 3^sIO"IPsecHsMkrHQTDK9k+""k$O9YFN IPsecH

sMkrB4J}! (IPsecU#k?<KlW9kQ1CHrQ~9k) ^?OsB4

J}! (IPsecU#k?<KlW9kQ1CHrLa5;k) GHQTDK9kNKH

Q7^9#

=8:

disable ipsec drop

ipsec pass

tunnel ...

ipsec drop
k<?<eN IP ;-ejF#<rB4J}!GHQTDK7^9#9YFN

IPsecHsMk,HQTDK5l^9,"Q1CH&U#k?<,'N]nH

sMkpsrHQ7F"IPsecHsMk&Q1CH&U#k?<KlW9kQ

1CHr1L7^9#lW9kQ1CHOQ~5l^9#

ipsec pass
k<?<eN IP ;-ejF#<rsB4J}!GHQTDK7^9#9YF

N IPsecHsMk,HQTDK5l^9# IPsecHsMk&Q1CH&U#

k?<KlW9kQ1CHO"LoNHiU#C/H7F>w5l^9#

tunnel tunnel-id all
Xj5l?HsMk^?O9YFNHsMkeN IP ;-ejF#<rHQT

DK7^9#

tunnel-id
HQTDK9k]nHsMkN1LRrXj7^9#

-zM: 1 A 65535

IP ;-ejF#<=.3^sI (Talk 6)

210 AIS V3.2 !=NHQ

|

|



GU)kHM: 1

all 9YFNHsMk

Enable

enable 3^sIO"9YFN$s?<U'<9^?O 1 DNHsMkN IP ;-e

jF#<&WmH3krHQD=K9kNKHQ7^9#k<?<eN IPsecr0m

<PkKHQD=K7J$H"DLKHQD=K5l? IPsecHsMkOh0uVK

Jj^;s#

=8:

enable ipsec

tunnel ...

ipsec k<?<4NN IP ;-ejF#<rHQD=K7^9#

tunnel tunnel-id all
Xj5l?HsMk^?O9YFNHsMkeN IP ;-ejF#<rHQD

=K7^9#

tunnel-id
HQD=K9k]nHsMkN1LRrXj7^9#

-zM: 1 A 65535

GU)kHM: 1

all 9YFNHsMk

List

list 3^sIO"=TN IP ;-ejF#<=.r=(9kNKHQ7^9#0m<

Pk&HsMk (global tunnels)KO"k<?<eN9YFNHsMk (h0*hSj

AQ_N>}) ,^^l^9#9YFNHsMk (all tunnels)KO"3N$s?<U

'<9K=.5l?9YFNHsMk (h0*hSjAQ_N>}) ,^^l^9#h

0HsMk (active tunnels)O"=_h0uVNHsMkG9#jAQ_HsMk

(defined tunnels)O"jA5lF$k,h0uVGOJ$HsMkG9#

=8:

list ... all

global

tunnel

active tunnel-id tunnel-nameall

defined tunnel-id tunnel-nameall

c 1: 9YFN IPsec HsMkNj9H

IPsec config>list all

IPsec is ENABLED

IPsec Path MTU Aging Timer is 20 minutes
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Defined Manual Tunnels:

ID Name Local IP Addr Remote IP Addr Mode State
------ --------------- --------------- --------------- ----- --------

1 test 1.1.1.1 2.1.1.1 TUNN Enabled
2 test2 1.1.1.1 1.1.1.3 TRANS Enabled

Tunnel Cache:

ID Local IP Addr Remote IP Addr Mode Policy Tunnel Expiration
----- --------------- --------------- ----- ------ ------------------

2 1.1.1.1 1.1.1.3 TRANS ESP *****************
1 1.1.1.1 2.1.1.1 TUNN AH *****************

c 2: ESP ]j7<H ESP-NULL "k4j:`rHQ9k IPsec HsMkNj9
H

IPsec config>li tun 1000

Tunnel Name Mode Policy Life Replay Rcv IPsec State
ID Prev Win Vers
------ --------------- ----- ------ ------ ------ --- ----- --------
1000 t1000 TUNN ESP 46080 No --- V2 Enabled

Handling of DF bit in outer header: COPY

Local Information:

IP Address: 10.11.12.10
Authentication: SPI: ----- Algorithm: ----------

Encryption: SPI: 1234 Encryption Algorithm: NULL
Extra Pad: 0
ESP Authentication Algorithm: HMAC-MD5

Remote Information:

IP Address: 10.11.12.11
Authentication: SPI: ----- Algorithm: ----------

Encryption: SPI: 1234 Encryption Algorithm: NULL
Verify Pad?: No
ESP Authentication Algorithm: HMAC-MD5

Set

Q9 MTU (PMTU) NP~?$^<r_j7^9#

=8:

set ... path

path-MTU-aging-timer
3NQia<?<O"2212,HsMk MTU rGgMKa90KPa9k~

V (,) rjA7^9#

-zM: 10 A 60 ,# 0 OHQTDrU#7^9#

GU)kHM: 10

IP ;-ejF#<FkD-XN"/;9

IP ;-ejF#<FkD-K"/;99kKO"OPCON prompt (*)WmsWHG t
5 H~O7^9#

* t 5

!K"+ WmsWHG"!N3^sIr~O7^9#

+ feature ipsec
IPsec>
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IP ;-ejF#<Fk3^sI

3NaGO"IP ;-ejF#<Fk3^sIKD$Fb@7^9#J<N3^sIO

IPsec> WmsWHG~O7^9#

= 34. IP ;-ejF#<Fk3^sINWs
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k

+"^?OCjN3^sIN*W7gs (xQG-klg) rj9

H7^9# xxviiZ<8NXXkWN~jY r2H7F/@5

$#

Add tunnel ]nHsMkr0*KIC7^9#

Change tunnel ]nHsMk=.Qia<?<Mr0*KQ97^9#

Delete tunnel ]nHsMkr0*Ko|7^9#

Disable B4J}!GN9YFN IP ;-ejF#<h} (Q1CH&U#

k?<KlW9kQ1CHrQ~9k) r0*KHQTDK9

k"sB4J}!GN9YFN IP ;-ejF#<h} (Q1C

H&U#k?<KlW9kQ1CHrLa5;k) r0*KHQ

TDK9k"^?OCjN]nHsMkr0*KHQTDK7^

9#

Enable 9YFN IP ;-ejF#<h}r0*KHQD=K9k"^?

O]nHsMkr0*KHQD=K7^9#

List 0m<Pk IP ;-ejF#<KX9kps"^?Oh0uV*

hSjAQ_NHsMkKX9kpsrj9H7^9#

Reset IP;-ejF#<rj;CH9k+"^?O]nHsMkrj;

CH7^9#3N3^sIO"Talk 6 Gn.5l?=.rFm<

I7^9#j;CH9kH"Talk 5 rHQ7F=.5l?Qia

<?<MO"Talk 6 rHQ7F=.5l?Qia<?<MG*<

P<i$I5l^9#

Restart IP;-ejF#<rj9?<H9k+"]nHsMkrj9?<

H7^9#3N3^sIO"Talk 5 3^sIrHQ7F0*K=

.5l?=.psrFm<I7^9#

Set Q9 MTU (PMTU) P~?$^<r0*K_j7^9#
Stats 9YFNHsMk^?Oh0HsMkN}Wr=(7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk

`nD-N*;Y r2H7F/@5$#

Add Tunnel

]nHsMkr0*KIC7^9#

=8:

add tunnel ...

Qia<?<Nb@O"203Z<8NXIP ;-ejF#<=.3^sIYN add
tunnel 3^sIN`r2H7F/@5$#

Change Tunnel

]nHsMkr0*KQ97^9#

=8:
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change tunnel ...

Qia<?<Nb@O"203Z<8NXIP ;-ejF#<=.3^sIYN add
tunnel 3^sIN`r2H7F/@5$#

Delete Tunnel

delete O"1 DN]nHsMk^?O9YFN]nHsMkr0*Ko|9kNKH

Q7^9#

=8:

delete tunnel tunnel-id tunnel-nameall

tunnel-id
o|9k IPsecHsMkN1LRrXj7^9#

-zM: 1 A 65535

GU)kHM: 1

tunnel-name
o|9k IPsecHsMkN>0rXj7^9#

-zM: $UN=.5l?HsMk>

GU)kHM: J7

all 3N$s?<U'<9eN9YFN IPsecHsMkro|9k3HrXj7

^9#

Disable

disable 3^sIO"9YFN$s?<U'<9^?O 1 DNHsMkN IP ;-e

jF#<&WmH3kr0*KHQTDK9kNKHQ7^9#

=8:

disable ipsec drop

ipsec pass

tunnel ...

ipsec drop
k<?<eN IP ;-ejF#<rB4J}!GHQTDK7^9#9YFN

IPsecHsMk,HQTDK5l^9,"Q1CH&U#k?<,'N]nH

sMkpsrHQ7F"IPsecHsMk&Q1CH&U#k?<KlW9kQ

1CHr1L7^9#lW9kQ1CHOQ~5l^9#

ipsec pass
k<?<eN IP ;-ejF#<rsB4J}!GHQTDK7^9#9YF

N IPsecHsMk,HQTDK5l^9# IPsecHsMk&Q1CH&U#

k?<KlW9kQ1CHO"LoNHiU#C/H7F>w5l^9#

tunnel tunnel-id all
Xj5l?HsMk^?O9YFNHsMkeN IP ;-ejF#<rHQT

DK7^9#
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tunnel-id
HQTDK9k]nHsMkN1LRrXj7^9#

-zM: 1 A 65535

GU)kHM: 1

all 9YFNHsMk

Enable

enable 3^sIO"9YFN$s?<U'<9^?O 1 DNHsMkN IP ;-e

jF#<&WmH3kr0*KHQD=K9kNKHQ7^9#k<?<eN IPsec

r0m<PkKHQD=K7J$H"DLKHQD=K5l? IPsecHsMkOh0

uVKJj^;s#

m: IPsecrHQTDK_j7Fk<?<rj9?<H7?lgO"IPsecr0*KH

QD=K9k3HOG-^;s#

=8:

enable ipsec

tunnel ...

ipsec k<?<4NN IP ;-ejF#<rHQD=K7^9#

tunnel tunnel-id all

tunnel-id
HQD=K9k]nHsMkN1LRrXj7^9#

-zM: 1 A 65535

GU)kHM: 1

all 9YFNHsMk

List

list 3^sIO"=TN IP ;-ejF#<=.r=(9kNKHQ7^9#0m<

Pk&HsMk (global tunnels)KO"k<?<eN9YFNHsMk (h0*hSj

AQ_N>}) ,^^l^9#9YFNHsMk (all tunnels)KO"3N$s?<U

'<9K=.5l?9YFNHsMk (h0*hSjAQ_N>}) ,^^l^9#h

0HsMk (active tunnels)O"=_h0uVNHsMkG9#jAQ_HsMk

(defined tunnels)O"jA5lF$k,h0uVGOJ$HsMkG9#

=8:

list ... all

global

tunnel

active tunnel-id tunnel-nameall

defined tunnel-id tunnel-nameall
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c 1: 9YFNh0HsMkNj9H

IPsec>li tunnel ?
ACTIVE
DEFINED
IPsec>li tunnel active
Enter the Tunnel ID, Tunnel Name, or 'ALL' [ALL]? all

Tunnel Cache:

ID Local IP Addr Remote IP Addr Mode Policy Tunnel Expiration
----- --------------- --------------- ----- ------ ------------------

2 1.1.1.1 1.1.1.3 TRANS ESP *****************
1 1.1.1.1 2.1.1.1 TUNN AH *****************

c 2: XQ1CH,g-a.kY aC;<8ru1hC? 1 DNh0HsMkNj
9H

IPsec>li tun act 1

Tunnel Name Mode Policy Life Replay Tunnel PMTU
ID Prev Expiration

------ --------------- ----- ------ ------ ------ ------------------ -----
1 tofran2 TUNN AH 46080 No 10:49 May 8 1998 1420 �1�

Local Information:

IP Address: 2001:1::6101 �2�
Authentication: SPI: 257 Algorithm: HMAC-MD5

Encryption: SPI: ----- Encryption Algorithm: --------
Extra Pad: ---
ESP Authentication Algorithm: ----------

Remote Information:

IP Address: 2001.1..86
Authentication: SPI: 257 Algorithm: HMAC-MD5

Encryption: SPI: ----- Encryption Algorithm: --------
Verify Pad?: ---
ESP Authentication Algorithm: ----------

�1� VQ1CH,g-a.kWru1hC?Q1CH,J$lg"PMTU O n/aH7

F=(5l^9#

�2� 3lO IPv6 "Il9G9# IP P<8gs, IPv4 Nlg"DF SCHN7$

} (COPY"SET"^?O CLEAR) rjA9kaC;<8,=(5l^9#

c 3: 9YFNHsMkNj9H

IPsec>li all

IPsec is ENABLED

IPsec Path MTU Aging Timer is 30 minutes

Defined Manual Tunnels for IPv4:
----------------------------------------------------------------------------

ID Name Local IP Addr Remote IP Addr Mode State
------ --------------- --------------- --------------- ----- --------

Defined Manual Tunnels for IPv6:
----------------------------------------------------------------------------
ID= 1 Name= tofran2 Mode= TUNN State= Enabled
Local IP address= 2001:1::6101
Remote IP address= 2001:1::86

Tunnel Cache for IPv4:
-------------------------------------------------------------------------------
ID Local IP Addr Remote IP Addr Mode Policy Tunnel Expiration
----- --------------- --------------- ----- ------ ------------------

Tunnel Cache for IPv6:
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-------------------------------------------------------------------------------
ID= 1 Mode= TUNN Policy= AH Expiration= 10:49 May 8 1998
Local IP Address= 2001:1::6101
Remote IP Address= 2001:1::86

Reset

reset 3^sIO"k<?<e^?O 1 DNHsMkeN IP ;-ejF#<r0*

Kj;CH9kNKHQ7^9# IPsec^?OHsMkrj;CH7?eG",:

reset IP 3^sIrHQ7F"IP =.rj;CH7F/@5$#3lO"Q1CH&

U#k?<d=N"/;9)f,'JIN"/;9)fpsrFm<I9k?aK

,WG9# IP rj;CH7J$H"Q1CH&U#k?<*hS"/;9)f,'

,"7,N IPsec=.r5]<H7J$D=-,"j^9#

reset 3^sIrHQ9keojK"k<?<rjV<H9k3HbG-^9#?@
7"k<?<rjV<H9kHMCHo</,7Pi/ZG5l^9,"reset 3^
sIO IP !=@1rfG7^9#

=8:

reset ipsec

tunnel tunnel-id tunnel-nameall

ipsec 2212eN IP ;-ejF#<rj;CH7^9# IP ;-ejF#<Ol~

*KHQTDKJC?e"j9?<H7^9# IP ;-ejF#<,HQTD

NV"LoO IPsecHsMkKhCFh}5lkQ1CHO"j;CH,0

;9k^GQ~5l^9# IP ;-ejF#<rj;CH7Fb"2212eN

>N!=KOFAr?(^;s#3N3^sIO"Talk 6 rHQ7Fn.5

l? IP ;-ejF#<=.r"/F#VK7^9#Talk 6 IP;-ejF#

<=.O Talk 5 =.req-7^9#

tunnel Xj5l?HsMkN IP ;-ejF#<rj;CH7^9#j;CH~KH

sMk,HQTDK5lF$klg"HsMk=.O SRAM =.+iFn.

5l^9,"j;CHebHsMkOHQTDN^^G9#

tunnel-id
j;CH9k]nHsMkN1LRrXj7^9#

-zM: 1 A 65535

GU)kHM: 1

tunnel-name
j;CH9k]nHsMkN>0rXj7^9#

-zM: $UN=.5l?HsMk>

GU)kHM: J7

all 9YFNHsMk
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Restart

restart 3^sIO"k<?<e^?O 1 DNHsMkeN IP ;-ejF#<r0

*Kj9?<H9kNKHQ7^9#3lO Talk 5 rHQ7Fn.5l?l~=.

rj9?<H7^9#Talk 6 IP ;-ejF#<=.O Talk 5 =.req-7^;

s#

=8:

restart ipsec

tunnel tunnel-id tunnel-nameall

ipsec 2212eN IP ;-ejF#<rj9?<H7^9#

tunnel Xj5l?HsMkN IP ;-ejF#<rj9?<H7^9#

tunnel-id
j;CH9k]nHsMkN1LRrXj7^9#

-zM: 1 A 65535

GU)kHM: 1

tunnel-name
j;CH9k]nHsMkN>0rXj7^9#

-zM: $UN=.5l?HsMk>

GU)kHM: J7

all 9YFNHsMk

Set

Q9 MTU (PMTU) P~?$^<r0*K_j7^9#

=8:

set ... path

path-MTU-aging-timerKD$FNb@O"212 Z<8N Talk 6 set 3^sIN`r
2H7F/@5$#

Stats

stats 3^sIO"CjNHsMk^?O9YFNHsMkKX9k}Wr=(9k
NKHQ7^9#?H(P"stats 3^sIO"wu.5l?Q1CHr=(7^9#

=8:

stats tunnel-id tunnel-nameall

tunnel-id
]nHsMkN1LRrXj7^9#

-zM: 1 A 65535

GU)kHM: 1

IP ;-ejF#<Fk3^sI (Talk 5)
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tunnel-name
=.5l?]nHsMkN>0rXj7^9#

-zM: $UN=.5l?HsMk>

GU)kHM: J7

all 2212eK=.5l?9YFNHsMkN}Wr=(7^9#

c:

IPsec>stats
Enter the Tunnel ID, Tunnel Name, or 'ALL' [ALL]? all

Global IPSec Statistics
Received:
total pkts AH packets ESP packets total bytes AH bytes ESP bytes
---------- ---------- ----------- ----------- ---------- ----------

0 0 0 0 0 0

Sent:
total pkts AH packets ESP packets total bytes AH bytes ESP bytes
---------- ---------- ----------- ----------- ---------- ----------

0 0 0 0 0 0

Receive Packet Errors:
total errs AH errors AH bad seq ESP errors ESP bad seq
---------- ---------- ---------- ---------- -----------

0 0 0 0 0

Send Packet Errors:
total errs AH errors ESP errors
---------- ---------- ----------

0 0 0

IP ;-ejF#<Fk3^sI (Talk 5)
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h17O l$d< 2 HsMkAwWmH3k (L2TP)

l$d< 2 HsMkAwWmH3k (L2TP) O"UDP/IPNh&JQ1CH}0G<

?VrL7F PPPrHsMkAw9k?aN IETF sFN8`WmH3kG9#

L2TP O3M/7gs?G9#

L2TP N5b

L2TP O"?tNDLN+)vT0WmH3k&Ia$s,"bG`""/;9&5

<P<"*hS ISDN k<?<r^`&LN"/;9&$sUi9Hi/Ac<r&

Q9k3HrD=K7^9# L2TP O"PPPjs/&l$d< (?H(P"HDLC *

hSs1| HDLC) NHsMkAwrv7^9#3Nh&JHsMkrHQ9kH"

\39k@$dk"CW&5<P<NljHMCHo</XN"/;9rs!9k

ljHr,%9k3H,D=KJj^9#

>hN$s?<MCHeN@$dk"CW&MCHo</&5<S9O"P?5l

? IP "Il9KP7FN_s!5lF$^9# L2TP O"$s?<MCHeN#t

WmH3k*hS$P? IP "Il9rvF9k77$/i9NP<Ack&@$d

k"CW&"Wj1<7gsrjA7F$^9#3N/i9NMCHo</&"W

j1<7gsO"{8N$s?<MCH&$sUi9Hi/Ac<rxQ7F PPPP

3Gd_"Il9 IP"IPX"*hS AppleTalk@$dk"CWr5]<H9kNKX

xG9#

3Nh&J^kAWmH3k&P<Ack&@$dk"CW&"Wj1<7gsK

P9k5]<HO""/;9*hS3"&$sUi9Hi/Ac<XNp[Njq

r,49k3H,G-"^?(sI&f<6<Om<+k&3<krHQ7F5<

S9K"/;9G-kJI"(sI&f<6<"kH"*hS$s?<MCH&5

<S9s!TN$:lKHCFb-WG9#

L2TP GO"{8N$s?<MCH&$sUi9Hi/Ac<N IP J0NWmH3

k&"Wj1<7gsXN=TjqbhQG-k3H,]Z5l^9#

^17 O"ISDN rHQ7? L2TP MCHo</Ncr(7F$^9#3NMCHo

</GO" L2TP MCHo</&"/;9&3s;sHl<?< (LAC) H L2TP M

CHo</&5<P< (LNS) NVK"$UN^N?$WrHQ9k3H,G-^9#

^ 17. L2TPMCHo</Nc
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L2TP NQl

L2TP rb@9k?aK"J<NQl,HQ5lF$^9#

0-MZ" (AVP)
aC;<8&?$WH\8r3<I=9k?aN}l}0#3N}0Kh

j"L2TP NH%-,Gg=5l"j_?QbD=KJj^9#

L2TP "/;9&3s;sHl<?< (LAC)
PPP?QH L2TP WmH3kN>}r7(k"1 D^?O#tNx0ECV

(PSTN)^?O ISDN s~K\35l?uV# LAC O"L2TP r?Q9k^

NrBu7F$^9# L2TP O"HiU#C/r 1 D^?O#tN L2TP M

CHo</&5<P< (LNS) KO7^9# L2TP O PPPMCHo</Kh

CF?Pl?WmH3krHsMkAw9k3H,G-^9#

L2TP MCHo</&5<P< (LNS)
LNS O"PPP(sI&9F<7gsH7FHQG-k$UNWiCHU)<

`eGT/7^9# LNS O"L2TP WmH3kN5<P<&r7$^9#

L2TP O1l^NKN_M87F L2TP HsMkAwrT&NG"LNS O 1

DN LAN ^?O WAN $s?<U'<97+}D3H,G-^;s,"LAC

,5]<H9k$UN PPP$s?<U'<9+ie$?3<kr*;5;k

3H,G-^9#

MCHo</&"/;9&5<P< (NAS)
f<6<Kl~*J*sG^sI&MCHo</&"/;9rs!9ku

V#3N"/;9O"PSTN^?O ISDN s~rHQ9k]$sH&]$s

HG9#

;C7gs (3<k)
L2TP O"@$dk&f<6<H LNS VG(sI&(sI PPP\3,n_

ilkH";C7gsrn.7^9#;C7gsNG<?0i`O"LAC H

LNS VNHsMkrp7FAw5l^9# LNS H LAC O"LAC K\35

l?Ff<6<NuVpsr]}7^9#

HsMk

HsMkO LNS H LAC NPKhCFjA5l^9#HsMkO"LAC H

LNS VG PPPG<?0i`rAw7^9# 1 DNHsMk,?tN;C7

gsr?E=9k3H,G-^9#18HsMkrp7F0n9k)f\3

,"9YFN;C7gs*hSHsMk+NNN)"r|"]ir)f7^

9#

5]<H5lkU#<Ac<

L2TP O UDP/IP rp7FT/7"J<N!=r5]<H7^9#

v 1lf<6<&@$dk$s&/i$"sHNHsMkAw

v .,Ok<?< (?H(P"'Zf<6<NWmU!$kKpE$F1lE*k<

HrN)9kk<?<) NHsMkAw

v 3<kO"LAC +i LNS X ($sP&sI)" LNS +i LAC X ("&HP&

sI)"^?O$:l+NT"KhCF (>}) +O9k3H,G-^9#"&HP

&sI&3<kO"Gj L2TP ;C7gs^?O@$dk&*sG^sI L2TP ;

C7gsrp7FT&3H,G-^9#
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v 1 DNHsMkGN#tN3<k

v PAP"CHAP"*hS MS-CHAP NWm-7<'Z

v Wm-7< LCP

v Wm-7< LCP , LAC GHQ5lJ$lgN LCP Nj9?<H

v HsMk&(sI]$sH'Z

v Wm-7< PAP Q9o<Ir>w9k?aN#l AVP

v m<+k rhelm (D^j"user@rhelm)kC/"CW&F<VkrHQ7?HsMk

Aw

v AAA 5V79F`bN PPPf<6<>kC/"CWrHQ7?HsMkAw

v SNMPrHQ7? L2TP HsMkNI}# WmH3kN=.HFk rbq h 1

, N XSNMP I}Y N`r2H7F/@5$#

m: RhelmHsMkAwGO"name@rhelmA0Nf<6<>,,WG9#3N}0

NHsMkAwGO"=UH&'"O 2 DNF<VkrHQ7F"@$dk$

s&f<6<NHsMkAwN"Fhrrh9k,W,"j^9#3NHsM

kAw}0Nx@O"f<6<O rhelmrjA9k@1GQ_"=N rhelmKl

W9k9YFNf<6<>,18"FhKHsMkAw5l^9#

f<6<&Y<9NHsMkAwNlgO"1 DNF<VkGrh5l^9#3

N}0GO"Ff<6<rDLKG-N"FhKHsMkAw9k3H,G-

^9#

v LNS QN BRS (PPP(sI]$sHH7F)

v delete interface 3^sIrHQ7F L2TP uVro|9k!=

v 0*K L2TP uVrF=.9k!=

v gx)f"TATs="Fw"*hSUm<)fAcMkN_j# L2TP OG<

?&AcMkNgx)f"TATs="*hSUm<)fbT$^9#

v f<6<, UDP ]<HKpE$F IP ;-ejF#<&U#k?<rn.G-k

h&K L2TP UDP]<Hr_j9k!=

v L2TP k<?<&/i$"sH# L2TP k<?<&/i$"sHO"X/i$"s

H+OY (+/*HsMkAwHbFPl^9) bGkG9#3N!=O"5<S

9s!TNH]m8<HO5X8K"]n5l?"HsMkAwKhk"^kA

WmH3k&P<Ackd_MCHo</ (VPN) 5<S9rs!7^9#3N!

=Khj"/i$"sHH LAC r 1 DN*}O<I&'"Kk89k3H,G-

^9#

v $sP&sI&3<krjb<H&[9H>KHg7F":v9kHsMkK\

3#jb<H&[9H>,"[9H>HgQK=.5l?HsMkN$:lKb

lW7J$lg"=N3<kO"jb<H&[9H>HgrHQ7J$$sP&

sI&MCHeGG*;7^9#

m: 18 LAC H LNS NPKP7F#tNMCH&^CTs0r=.7?lg"

F^CTs0KD- 1 D@1HsMk,8_9k3HrN'7F/@5$#

v jb<H&[9H>HgrHQ7J$$sP&sI&MCHN+0 IP"IPX"*h

SVjC8s0=.#jb<H&[9H>HgrHQ9k"&HP&sI&MC

H*hS$sP&sI&MCHO"j0G=.9k,W,"j^9#
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?$_s0KX9kM8v`

k<F#s0&MCHo</rp7? PPPQ1CHNHsMkAwO"=N-Ae"

?$_s0KX9k$/D+NdjrM89k,W,"j^9# L2TPGO"LAC H

LNS NVN\3KO"HsMkAwNT",?$`"&HKJk[INYdOJ$b

NH[j7F$^9#T"VNTA~V, PPPuV+\?$`"&H (LoO 3 C)

K#7?j"=lr6(kuV,+jV5lklgO"\3-,82ilkD=-

,"j^9# LAC H LNS VNTA~V,3Nh&K-$lg"\34L,-$u

7KJj"PPPuV+\rMY*Kh0uVK]}7Fb",5,\3,@ilJ/

Jj^9#\3N>&K PPP?$`"&Hrd99k!=,woCF$klgO"3

lrHQ9kH"\3,soK-$u7Gb\3G-k3H,"j^9#

TA~VN>K"LAC/LNS NH_H LAC//i$"sHNH_NVNSh}NTlW

bdjN6xKJk3H,"j^9#?H(P"LAC H LNS NB]NSh}, PPP

/i$"sHNSh}rg-/<sCF$klg"LAC O LNS KQ1CHrw.9

kNK9~V++kD=-,"j^9#l}"LNS H LNS [<`&MCHo</e

N[9HHNVN\3,"@$dk$s&/i$"sHKfYFK<K.$lg"

LNS O LAC KG<?rw.9kNKajJi4,++kD=-,"j^9# L2TP

O"3Nh&Ju7KPh9k?aK"l"Nbt*hS0tUm<)frBu7

F$^9#

LCP KX9kM8v`

Wm-7< LCP rHQ7F$klg"LAC , LCP HrD7"PPPO LNS Gh}

rQ37^9# LAC O LCP *W7gsr LNS K>w9kNG"LNS OrDNk

LrNk3H,G-^9# LNS O"/i$"sHH LAC VGrD5lkQia<

?<KP7F@pG"k3H,,WG9# LNS Ku1~lilJ$Qia<?<,

"C?lg"L2TP OHsMkrp7F/i$"sHK LCP =.Wa rwCF LCP

HFrD7^9#

LNS ,@p-r]DH$&WoO"MRU KD$FOCKEWG9# IBM LNS G

O"=.5l? MRU O"Wm-7< LCP KvF5lkGgMG9# LAC +iN

Wm-7< LCP aC;<8NM,"LNS K=.5l? MRU Mhjg-$lg"

L2TP O LCP HFrD7F"LAC +iN>N LCP *W7gsOQ9;:K"MRU

r=.5l? MRU MKy7/7h&Hn_^9#

L2TP N=.

L2TP r=.9kKO"!Nh&K7^9#

1. feature 3^sIrHQ7F"L2TP !=K"/;99k#

Config> feature layer-2-tunneling
Layer-2-Tunneling config>

2. L2TP rHQD=K9k#

Layer-2-Tunneling config> enable l2tp

3. ,WJ L2TP MCHo</rIC9k# LAC @1KBj5lklgO"L2TP M

CHo</rIC9k,WO"j^;s#

L2TP NHQ

224 AIS V3.2 !=NHQ



Layer-2-Tunneling Config>ADD L2-NETS
Additional L2 nets: [0]? 10
Add unnumbered IP addresses for each L2 net? [Yes]: yes
Adding device as interface 31
Defaulting Data-link protocol to PPP
Adding device as interface 32
Defaulting Data-link protocol to PPP
Adding device as interface 33
Defaulting Data-link protocol to PPP
Adding device as interface 34
Defaulting Data-link protocol to PPP
Adding device as interface 35
Defaulting Data-link protocol to PPP
Adding device as interface 36
Defaulting Data-link protocol to PPP
Adding device as interface 37
Defaulting Data-link protocol to PPP
Adding device as interface 38
Defaulting Data-link protocol to PPP
Adding device as interface 39
Defaulting Data-link protocol to PPP
Adding device as interface 40
Defaulting Data-link protocol to PPP

4. $sP&sI L2TP HsMkr=.9k#

AAA m<+k&j9HrHQ7FHsMkr=.9kKO"!Nh&KXj7^

9#

Config>add tunnel-profile
Enter name: []? lns.org
Enter hostname to use when connecting to this peer: []? lac.org
set shared secret? (Yes, No): [No] Y
Shared secret for tunnel authentication:
Enter again to verify:
Tunnel-Server endpoint address: [0.0.0.0]? 11.0.0.1

PPP user name: lns.org
Tunnel Server: 11.0.0.1
Hostname: lac.org

User 'lns.org' has been added
Config>

eNcrHQ7F"LAC eNHsMk'Z"*hS Xuser@lns.orgY A0N

XrhelmY HsMkAwr=.9k3H,G-^9#

HsMk'ZrCjN RADIUS 5<P<GBT9kh&K_j9k3HbD=G

9# AIS !=NHQH=. N X'Z"vD"*hSqW (AAA) ;-ejF#

<NHQY r2H7F/@5$#

AAA m<+k&j9H^?O RADIUS rHQ7F"LAC eN PPPf<6<>

KpE$FHsMkAw9klgO"!Nh&KXj7^9#

Config>add ppp-user
Enter name: []? peter
Password:
Enter again to verify:
Will 'peter' be tunneled? (Yes, No): [No] Y
Enter hostname to use when connecting to this peer: []? lac.org
Tunnel-Server endpoint address: [0.0.0.0]? 11.0.0.1

PPP user name: peter
Tunnel Server: 11.0.0.1
Hostname: lac.org

Is information correct? (Yes, No, Quit): [Yes]

User 'peter' has been added
Config>

$sP&sI&HsMkNjb<H&[9H>Hgr=.7^9 (,WJlg)#0

N=.OMCH 10 KP9kbNH[j7^9#
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Config> net 10
L2TP 10> set remote-hostname
Remote Tunnel Hostname: [] ibm.com

m: jb<H&[9H>Hgr*UK9kKO"!N3^sIrHQ7^9#

Config> net 10
L2TP 10> set any-remote-hostname

5. L2TP"&HP&sI (^?O">}) HsMkr=.9k#!NcO"IP "Il

9 1.1.1.1r}D LAC *hS IP "Il9 1.1.1.2r}D LNS r(7F$^9#

LNS O"LAC +i 5552160XN@$dk&*sG^sI ISDN 3<kr/.9

kh&K=.5lF$^9#

LNS =.:

Config> add tunnel-profile
Enter name: []? lac.org
Enter hostname to use when connecting to this peer: []? lns.org
set shared secret? (Yes, No): [No] Y
Shared secret for tunnel authentication:
Enter again to verify:
Tunnel-Server endpoint address: [0.0.0.0]? 1.1.1.1

Tunnel name: lac.org
Endpoint: 1.1.1.1
Hostname: lns.org

User 'lac.org' has been added
Config>
Config> add dev layer-2-tunneling
Config> net 10
L2TP 10> set connection-direction outbound
L2TP 10> set idle 30
L2TP 10> set remote-hostname lac.org
L2TP 10> enable outbound-call-from-lac

Outbound Call Type (ISDN, V34)? [ISDN]
Outbound calling address: 5552160
Outbound calling subaddress:

L2TP 10>
L2TP 10> encapsulator
PPP 10> set name vickie �1�
L2TP 10>
L2TP 10> exit
Config> add ppp-user larry �2�

m:

a. LNSuV,'Z5lklgO"'Z>r_j7^9#3NcKO(5lF$J

$ICNWmsWH,P^9#\YKD$FO""/;9&$sF0l<?

<&5<S9 =UH&'"HQTNjz- N XPPP'ZN=.Y r2H7

F/@5$#

b. LNSG'Z5lkf<6<rIC7^9#3NcKO(5lF$J$ICNW

msWH,P^9#3^sI=8*hS*W7gsKD$FO" "/;9&$

sF0l<?<&5<S9 =UH&'"HQTNjz- N “CONFIG Wm;

9N=.” NON Add N`r2H7F/@5$#

LAC =.:

Config> add tunnel-profile
Enter name: []? lns.org
Enter hostname to use when connecting to this peer: []? lac.org
set shared secret? (Yes, No): [No] Y
Shared secret for tunnel authentication:
Enter again to verify:

L2TP NHQ
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Tunnel-Server endpoint address: [0.0.0.0]? 1.1.1.2

Tunnel name: lns.org
Endpoint: 1.1.1.1
Hostname: lac.org

User 'lns.org' has been added
Config>
Config> add dev dial-in �1�

m:

a. *}*K3<k9kNKHQ5l^9#

6. L2TPk<?<&/i$"sHr=.9k#!NcO"L2TP k<?<&/i$"

sH!=rHQ7? L2TP \C/9&\C/9\3r(7F$^9#3N\3O

1}~K_j5l"@$dk&*sG^sIG9#

LNS =.:

Config> add tunnel-profile
Enter name: []? lac.org
Enter hostname to use when connecting to this peer: []? lns.org
set shared secret? (Yes, No): [No] Y
Shared secret for tunnel authentication:
Enter again to verify:
Tunnel-Server endpoint address: [0.0.0.0]? 1.1.1.1

Tunnel name: lac.org
Endpoint: 1.1.1.1
Hostname: lns.org

User 'lac.org' has been added
Config>
Config> add dev layer-2-tunneling
Config> net 10
L2TP 10> set connection-direction outbound
L2TP 10> set idle 30
L2TP 10> set remote-hostname lac.org
L2TP 10> encapsulator
PPP 10> set name donald �1�
PPP 10> exit
L2TP 10> exit
Config>
Config> add ppp-user bruce �2�
Config>

m:

a. LNSuV,'Z5lklgO"'Z>r_j7^9#3NcKO(5lF$J

$ICNWmsWH,P^9#\YKD$FO""/;9&$sF0l<?

<&5<S9 =UH&'"HQTNjz- N XPPP'ZN=.Y r2H7

F/@5$#

b. LNSG'Z5lkf<6<rIC7^9#3NcKO(5lF$J$ICNW

msWH,P^9#3^sI=8*hS*W7gsKD$FO" "/;9&$

sF0l<?<&5<S9 =UH&'"HQTNjz- N “CONFIG Wm;

9N=.” NON Add N`r2H7F/@5$#

LAC =.:

Config> add tunnel-profile
Enter name: []? lns.org
Enter hostname to use when connecting to this peer: []? lac.org
set shared secret? (Yes, No): [No] Y
Shared secret for tunnel authentication:
Enter again to verify:
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Tunnel-Server endpoint address: [0.0.0.0]? 1.1.1.2

Tunnel name: lns.org
Endpoint: 1.1.1.1
Hostname: lac.org

User 'lns.org' has been added
Config>
Config> add dev layer-2-tunneling
Config> net 10
L2TP 10> set connection-direction inbound
L2TP 10> set idle 30
L2TP 10> set remote-hostname lns.org
L2TP 10> encapsulator
PPP 10> set name bruce �1�
PPP 10> exit
L2TP 10> exit
Config>
Config> add ppp-user donald �2�
Config>

m:

a. LNSuV,'Z5lklgO"'Z>r_j7^9#3NcKO(5lF$J

$ICNWmsWH,P^9#\YKD$FO""/;9&$sF0l<?

<&5<S9 =UH&'"HQTNjz- N XPPP'ZN=.Y r2H7

F/@5$#

b. LNSG'Z5lkf<6<rIC7^9#3NcKO(5lF$J$ICNW

msWH,P^9#\YKD$FO""/;9&$sF0l<?<&5<S

9 =UH&'"HQTNjz- N Xadd =.3^sIY N`r2H7F/
@5$#

7. set 3^sIrHQ7F"o9N L2TP Qia<?<r=.9k (,WJlg)#

8. encapsulator3^sIrHQ7F"9YFN L2 MCHN PPPQia<?<r=

.9k (,WJlg)#

Layer-2-Tunneling Config>encapsulator
PPP-L2TP Config>

PPPN=.,0;7?i"exit r!7F"L2TP =.D-Kaj^9#

9. enable 3^sIrHQ7F"L2TP !=rHQD=K9k#

L2TP NHQ

228 AIS V3.2 !=NHQ



h18O L2TP N=.*hSFk

3NOGO"L2TP N=.3^sI*hS0n3^sIKD$Fb@7^9#\OK

O"J<Na,^^lF$^9#

v 235Z<8NXL2TP FkWmsWHXN"/;9Y

v 235Z<8NXL2TP Fk3^sIY

L2TP =.3^sI

=35 O"L2TP =.3^sINWsr(7"3NaNDjNt,G"3liN3^s

IKD$Fb@7^9#3^sIO L2TP Config> WmsWHG~O7^9#

= 35. L2TP=.3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^

?OCjN3^sIN*W7gs (xQG-klg) rj9H7^9#

xxviiZ<8NXXkWN~jY r2H7F/@5$#

Add L2TP MCH^?OT"rIC7^9#
Delete L2TPT"r=.+io|7^9#
Disable L2TPrHQTDK7^9#
Enable L2TPrHQD=K7^9#
Encapsulator 9YFN L2TP MCHN PPPQia<?<r=.G-kh&K7^

9#

List L2TP N=.KX9kpsr=(7^9#
Set PCU!<"3<ku.&#sI&"*hS=N>N L2TP Qia<?

<r_j9k3H,G-^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#

Add

add 3^sIO" L2TP T" (LAC ^?O LNS) ^?O L2 MCHrIC9kNK

HQ7^9#3Nk<?<G*<9kFBT PPP;C7gs4HK 1 DN L2 MC

H,,WG9#HsMkAw PPP;C7gsN*<O"HsMkN LNS (sI]$

sHG9#

=8: add
L2-nets

224Z<8NXL2TP N=.Y K"add 3^sINc,(5lF$^9#

L2-nets

m: 3N3^sIO"9YF.8zG~OG-^9#,+jd9/9k?a
K"GiN8zOg8zG(7F"j^9#

L2TP =.K L2 MCHrIC7^9#3Nk<?<G>w5lkFBT PPP

;C7gs4HK 1 DN L2 MCH,,WG9#3Nk<?<r LAC H7

FN_HQ9klgO"P<Ack L2 MCHO,W"j^;s#3N3^
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sIr~O9kH"IC9kMCHNt*hSF L2 MCHNsVf) IP "

Il9rIC9k+I&+rRMkWmsWH,P^9#

IC9kMCHNtO"#s L2TP ,+0*KIC9kMCHNtrX7F

$^9#3liNMCHO"{8N L2 MCHKIC5l^9#

F L2 MCHNsVf) IP "Il9rIC9kH"F L2 MCHN IP k

<F#s0&F<VkKsVf) IP (sHj<,+0*KIC5l^9#s

Vf) IP "Il9O"d)5lF$k?Q}0G9# L2 MCHGVf)"

Il9rHQ9k,W,"klgO"IP WmH3k=.D-GQ99k3H

,G-^9 (WmH3kN=.HFk rbq h 1 , N XIP N=.Y N

Or2H7F/@5$)#

Disable

disable 3^sIO"L2TP N!=rHQTDK9k+""k$O L2TP +NrHQ

TDK9kNKHQ7^9#

=8: disable call-rcv-window

fixed-udp-source-port

force-chap-challenge

hiding-for-pap-attributes

L2tp

outbound-call-from-lac

proxy-auth

proxy-lcp

tunnel-authentication

call-rcv-window
L2TP O"gx)f*hSUT (U/=&) )frT&?aK"F3<kNQ

1CHrTATs=9k3H,G-^9#F3<kKO=l>lH+NTA

Ts (^?O"&#sI&) ,"j"Um<)f"k4j:`r57/!=5

;k?aKO"=N5$:rT"K>w9k,W,"j^9# call-rcv-window

rHQTDK9kH"F;C7gsN9YFNUm<)f,*UKJj^

9# LAC H LNS VN\3,bJAG"=,JSh},"j"Q1CHF[

s,QKKTolJ$3H,@i+G"lP"3lr_j7Fb=$^;

s#

fixed-udp-source-port
L2TP UDP]<HN_jr/j"7^9#3NQia<?<rHQTDK7

?lg"f<6<O LAC H LNS NVK IP "Il9Khk IP ;-ejF

#<&U#k?<r=.9k3Hr/)5l^9#

force-chap-challenge
/i$"sHN LNS CHAPFAcls8rHQTDK7^9# PPP/i$

"sHKhk CHAP FAcls8,$qJlg"CHAP FAcls8rHQ

TDK9k3H,,WKJj^9#

230 AIS V3.2 !=NHQ



hiding-for-pap-attributes
LAC H LNS NVNWm-7< PAP psNEf=rHQTDK7^9#

L2tp

m: 3N3^sIO"9YF.8zG~OG-^9#,+jd9/9k?a
K"GiN8zOg8zG(7F"j^9#

3Nk<?<eN L2TP rHQTDK7^9#

outbound-calls-from-lac
LAC , L2TP HsMkr+O9k?aK3<k9kNrI_7^9#

proxy-auth
LAC +iLNS X PPPWm-7<'Zrw.9kNrHQTDK7^9#

proxy-lcp
LAC +iLNS X LCP psrw.9kNrHQTDK7^9#

tunnel-authentication
9YFNHsMkK&-Nk)KpE/T"N'ZrHQTDK7^9#

Enable

enable 3^sIO"L2TP N!=rHQD=K9k+""k$O L2TP +NrHQ

D=K9kNKHQ7^9#

=8:

enable fixed-udp-source-port

force-chap-challenge

hiding-for-pap-attributes

L2tp

outbound-call-from-lac

proxy-auth

proxy-lcp

tunnel-authentication

fixed-udp-source-port
1701G L2TP UDP]<Hr_j7^9#3NQia<?<rHQD=K9

kH"L2TP KP7F UDP ]<HKpE/ IP ;-ejF#<&U#k?<

r=.9k3H,D=KJj"L2TP HiU#C/NEf=^?O'ZrFW

KT&3H,G-^9#

force-chap-challenge
LNS ,Wm-7< CHAP ru.9klgb"/i$"sHN LNS CHAPF

Acls8rHQD=K7^9#/i$"sH,3Nh&JFAcls8r

djJ/7(k3H,,+CF$klgKO";-ejF#<NQ@+i"

3lrHQD=K9k3H,>^l^9#

hiding-for-pap-attributes
LAC H LNS NVNWm-7< PAP psNEf=rHQD=K7^9#
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outbound-calls-from-lac
LAC , L2TP HsMkr+O9k?aK3<kG-kh&K7^9#=UH

&'"O";C7gs&Qia<?<N~Oraa^9#

c:

L2TP 10> enable outbound-call-from-lac
Outbound Call Type (ISDN, V34)? [ISDN]
Outbound calling address: 1234
Outbound calling subaddress:

L2TP 10>

L2tp

m: 3N3^sIO"9YF.8zG~OG-^9#,+jd9/9k?a
K"GiN8zOg8zG(7F"j^9#

3Nk<?<eN L2TP rHQD=K7^9#

proxy-auth
LAC +iLNS X PPPWm-7<'Zrw.9kNrHQD=K7^9#

proxy-lcp
LAC +iLNS X LCP psrw.9kNrHQD=K7^9#

tunnel authentication
9YFNHsMkK&-Nk)KpE/T"N'ZrHQD=K7^9#

Encapsulator

encapsulator 3^sIO"L2 MCHN PPPQia<?<r=.9kNKHQ7^

9#

=8: encapsulator

List

list 3^sIO"o9N L2TP =.Qia<?<NuVr=(9kNKHQ7^9#

=8: list

Layer-2-Tunneling Config>list
GENERAL ADMINISTRATION
------- --------------
L2TP = Enabled
Maximum number of tunnels = 20
Maximum number of calls (total) = 50
Buffers Requested = 300

CONTROL CHANNEL SETTINGS
------- ------- --------
Tunnel Auth = Enabled
Tunnel Rcv Window = 4
Retransmit Retries = 6

DATA CHANNEL SETTINGS
---- ------- --------
Force CHAP Challenge (extra security)= Disabled
Hiding for PAP Attributes = Disabled
Call Rcv Window = 6

MISCELLANEOUS
-------------
SEND PROXY-LCP FROM LAC = Enabled
SEND PROXY-AUTH FROM LAC = Enabled
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Set

set3^sIO"L2TP 0nQia<?<r=.9kNKHQ7^9#

=8: set any-remote-hostname

buffers

call-rcv-window

connection-direction

idle

max-calls

max-tunnels

remote-hostname

transmit-retries

tunnel-rcv-window

any-remote-hostname
3NMCHeN"&HP&sI&jb<H&[9H>r/j"7"$sP&

sI&jb<H&[9H>HgrHQTDK7^9#

buffers
Wa5l?bt L2TP PCU!<NtrXj7^9#War~?9NK=,

Jabj<,J$lg"jV<H9kHPCU!<Nlt,,xQD=KJ

j^9# L2TP ,h0uVNH-Kabj<NLrN'9kKO"memory
3^sIrHQ7^9 (238Z<8NXMemoryYr2H7F/@5$)#

-zM: 1 A 1000

GU)kHM: 200

call-rcv-window
u.&#sI&H7FHQ9kQ1CHNtrXj7"call-rcv-windowrHQ

D=K7^9#G<?&AcMkNUm<)f,HQD=K5lF$kl

g"k<?<eNWmH3k,HQ9k?a"*hS+OaC;<8rHQ

7FT"KL.9kNKHQ9k?aN"u.&#sI&&5$:rXj9

k,W,"j^9#=.5l?MO"3Nk<?<KhCF+O5lk9Y

FN3<kK,Q5l^9#

-zM: 0 A 100

GU)kHM: 6

connection-direction [inbound] or [outbound] or [both]
\3r+OG-kNO"3NMCHeNT" ($sP&sI)" LAC ("&H

P&sI)""k$OT"^?O LAC N$:l+ (>}) NIlG"k+rX

j7^9#V>}WrXj7?lgO""$Ik&?$`r 0 K=.9k3

HOG-^;s#

GU)kHM: $sP&sI
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idle-time seconds

L2TP ,3NMCHeNHsMkrZG9k0Ksh0uVKJCF$kCt

rXj7^9#M 0 O"=NHsMkOGjG"j"ZG7FOJiJ$3

Hr(7^9#

-zM: 0 A 1024

GU)kHM: 0

max-calls
LAC ^?O LNS H7F1~Kh0uVKG-k"9YFNHsMkrLk

3<kNGgtrXj7^9#

-zM: 1 A 500

GU)kHM: 100

max-tunnels
LAC ^?O LNS H7F1~Kh0uVKG-kHsMkNGgtrXj7

^9#

-zM: 1 A 100

GU)kHM: 30

remote-hostname hostname

3NHsMkGHQ5lkjb<H&[9H>rXj7^9#

"&HP&sI&HsMkNlg"3<k9kH-K[9H>,T"Kw.

5l^9#T"O3N[9H>rHQ7F"3<kr0;5;k+I&+r

=L7^9#3<k,5oK0;9k?aKO"'Z5V79F`bK3N

[9H>r=.9k,W,"j^9#\YKD$FO"155Z<8NXh12

O m<+k^?Ojb<H'ZNHQYr2H7F/@5$#

$sP&sI&HsMkNlg"[9H>O"3NHsMkNT"+iu.

7?3<kr0;5;k+I&+rN'9kNKHQ5l^9#

-zM: 1 A 64 eN ASCII 8z+i.k$UN>0

GU)kHM: J7

transmit-retries
;C7gs^?OHsMk,sh0uVH7Fk@5lFWG5lk0K"

)fAcMkeGQ1CH,Fw5lkstrXj7^9#

-zM: 2 A 100

GU)kHM: 6

tunnel-rcv-window
b.j)f\3His9]<HNu.&#sI&&5$:rXj7^9#3

NHis9]<HGO"HsMk^?O;C7gsN_j"ZG"*hS]

iN?aK,WJaC;<8rwu.7^9#

-zM: 1 A 100

GU)kHM: 4
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L2TP FkWmsWHXN"/;9

L2TP FkWmsWHK"/;99kKO"!Nh&K7^9#

1. OPCON (*)WmsWHG talk 5 H~O9k#

2. GWCON (+)WmsWHG feature layer-2-tunneling 3^sIr~O9k#

L2TP Fk3^sI

3NaGO"L2TPFk3^sINWsr(7"D9N3^sIKD$Fb@7^9#

3^sIO Layer-2-Tunneling Console> WmsWHG~O7^9#

=36 O"L2TP Fk3^sIrWs7F$^9#

= 36. L2TPFk3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^

?OCjN3^sIN*W7gs (xQG-klg) rj9H7^9#

xxviiZ<8NXXkWN~jY r2H7F/@5$#

Call 3<k_jfNF3<kKX9k}WHpsr=(7^9#

Kill 3<k^?OHsMkr(~K*;7^9#

Memory =_N L2TP PCU!<NdjvFHHQu7r=(7^9#
Start LNT"HNHsMkAwr+O7^9#

Stop 3<k^?OHsMkAwrd_7"FT",,WJI}rBTG-k

h&K7^9#

Tunnel {8NFHsMkKX9k}WHpsr=(7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#

Call

call 3^sIO"3<kN}WHpsr=(9kNKHQ7^9#

=8: call errors

physical-errors

queue

state

statistics

errors 3N3<kG/87?lL*JAw(i<r=(7^9#

c:

Layer-2-Tunneling Console> call errors
CallID | Serial # | ACK-timeout | Dropped pkts
56744 | 1 | 0 | 0

CallID 3N3<kKP~9km<+k1LR

Serial #
3N3<krm0K-?9kNKHQ5l?Vf

ACK-timeout
T"+i?$`"&HLNru.7?st
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Dropped pkts
3N3<kG6:rk@5l?Q1CHNt#3lO"u.9kO

:G"C?,"T"KhCF6:H7FLN5l?Q1CHG9#

physical-errors
3<kG/87?G<?&(i<r=(7^9#

c:

Layer-2-Tunneling Console> call physical-errors
CallID | Serial# | CRC |framing| HW | buffer|timeout| align-| time since

| | Errors| Errors|overrun|overrun| Errors| ment | updated
56744 | 1 | 0 | 0 | 0 | 0 | 0 | 0 |

CallID 3N3<kKP~9km<+k1LR

Serial #
3N3<krm0K-?9kNKHQ5l?Vf

CRC Errors
CRC ,lW7J+C?Q1CHNt

framing errors
Ul<`&(i<r^`Q1CHNt

HW overrun
O<I&'"&*<P<is,/87?st

buffer overrun
PCU!<&*<P<is,/87?st

timeout errors
$s?<U'<9,?$`"&HKJC?st

alignment
[s(i<,/87?st

time since updated
0sN(i<N]<js0+iNPa~V

queue F3<kNTATsKX9kpsr=(7^9#

c:

Layer-2-Tunneling Console> call queue
CallID | Serial # |Tx Win|Rx Win| Ns | Nr |Rx Q|Tx Q|priority| out Q
56744 | 1 | 4 | 4 | 100 | 200 | 0 | 0 | 0 | 0

CallID 3N3<kKP~9km<+k1LR

Serial #
3N3<krm0K-?9kNKHQ5l?Vf

Tx Win
T"NG<?NGgu.&#sI&

Rx Win
m<+kGgw.&#sI&

Ns 3N3<kGw.5lk!NQ1CH&7<1s9Vf

Nr 3N3<kGu.,|T5lF$k!NQ1CH&7<1s9Vf

Rx Q u.TATsN=_NQ1CHt

Tx Q w.TATsN=_NQ1CHt
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priority
L2TP Khkw.rTCF$k%hgL PPPQ1CHNt

out Q L2TP Khkw.rTCF$kLoN PPPQ1CHNt

state F3<kN=_NuVr=(7^9#

c:

Layer-2-Tunneling Console> call state
CallID | Serial # | Net # | State | Time Since Chg | PeerID | TunnelID
56744 | 1 | 2 | Established | 00:00:00 | 345 | 45678

CallID 3N3<kKP~9km<+k1LR

Serial #
3N3<krm0K-?9kNKHQ5l?Vf

Net # 3N3<kKP~9kuVVf# LNS N3<kNlg"3lO L2

MCHG9# LAC N3<kNlg"3lOGiN3<kru.7?

PPPuVG9#

State =_N3<kNuV#-zJ3<kNuVO"!NH*jG9#

Established
HsMk&MCHo</&HiU#C/NAw`w0;#

Idle 3<kO"$IkuVG9#

Wait Cs Answer
L.js/,*<Ws9kNrTCF$^9#

Wait Reply
T"+iN~zrTCF$^9#

Wait Tunnel
HsMkNN)rTCF$^9#

Time since chg
0sNuVQ9+iNPa~V

PeerID
T"N3<k ID

TunnelID
3N3<kKP~9km<+k&HsMk#

statistics
F3<kNG<?AwKX9k}Wr=(7^9#

c:

Layer-2-Tunneling Console>
call statistics
CallID | Serial # | Tx Pkts | Tx Bytes | Rx Pkts | Rx Bytes | RTT | ATO
56744 | 1 | 34 | 1056 | 45 | 1567 | 10 | 34

CallID 3N3<kKP~9km<+k1LR

Serial #
3N3<krm0K-?9kNKHQ5l?Vf

Tx Pkts
3N3<kNw.5l?Q1CHt
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Tx Bytes
3N3<kNw.5l?P$Ht

Rx Pkts
3N3<kNu.5l?Q1CHt

Rx Bytes
3N3<kNu.5l?P$Ht

RTT 3N3<kN=TN;jld~V

ATO 3N3<kN=TN;j,~?$`"&H

Kill

kill O"HsMkr(~K*;9kNKHQ7^9#3N3^sIO"HsMkN9
YFNm<+kq;rr|7F"/)*K\3r*;5;^9#HsMkN*;O

T"KLN5l^;s#

m: 3N3^sIrHQ9kNO"stop 3^sIGOHsMkr*;5;k3H,G
-J$lg@1KBCF/@5$#

=8: kill tunnel tunnelid

tunnel tunnelid

*;5;kHsMkrXj7^9#

Memory

memory 3^sIO"L2TP N=_Nabj<NHQu7r=(9kNKHQ7^

9#

=8: memory

c:
Layer-2-Tunneling Console> mem
Number of layer-2-tunneling buffers: Requested = 2000, Total = 1200, Free
= 1000

3NcGO"f<6<O 2000NPCU!<r=.7^7?,"1200

7+djvFk3H,G-^;sG7?#=_"200NPCU!<,

HQfG"1000,u$F$^9#

Start

start 3^sIO"LNT"HNHsMkAwr+O9kNKHQ7^9#

=8: start (Qia<?<rU1J$H"[9H>N~Oraail^9#)

tunnel hostname

hostname
L2TP ,HsMkrN)9kjjN[9HN>0
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Stop

stop 3^sIO"HsMkAwrd_9kNKHQ7^9#HsMkr*;9k0

K",WJ*khVr0;5;^9#

=8: stop tunnel tunnelid

tunnel tunnelid

*;5;kHsMkrXj7^9#

Tunnel

tunnel 3^sIO"9YFNHsMkKX9k}WHpsr=(9kNKHQ7^
9#

=8: tunnel call

errors

peer

queue

state

statistics

transport

calls 9YFNHsMkH"FHsMkbNF3<kNuVr=(7^9#

errors HsMkeG/87?(i<r=(7^9#

c:

Layer-2-Tunneling Console> tunnel errors
Tunnel ID | Type |ACK-timeouts
96785 | L2TP | 0

Tunnel ID
3N3<kKP~9km<+k1LR

Retransmissions
HsMkeGFw5l?Q1CHNt

peer HsMkH=NHsMkKP~9kT"r=(7^9#

c:

Layer-2-Tunneling Console> tunnel peer
Tunnel ID | Type | Peer ID | Peer Hostname
96785 | L2TP | 89777 | mypeer

Tunnel ID
3N3<kKP~9km<+k1LR

Peer ID
3NHsMkKdjvFil?T"NHsMk1LR

Peer Hostname
m<+k&G<?Y<9K=(5lkT"N[9H>

queue FHsMkNTATsKX9kpsr=(7^9#

c:
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Layer-2-Tunneling Console> tunnel queue
Tunnel ID | Type | Rx Win | Tx Win | Ns | Nr | Rx Q | Tx Q
96785 | L2TP | 4 | 4 | 5 | 6 | 0 | 0

Tunnel ID
3N3<kKP~9km<+k1LR

Rx Win
m<+kNu.&#sI&r=.9kQ1CHNGgt

Tx Win
T"Nu.&#sI&r=.9kQ1CHNGgt

Ns w.9k!NQ1CHN7<1s9Vf

Nr u.9k!NQ1CHN7<1s9Vf

Rx Q =_u.TATsK"kQ1CHNt

Tx Q =_w.TATsK"kQ1CHNt

state 9YFNHsMkN=_NuVr=(7^9#

c:

Layer-2-Tunneling Console> tunnel state
Tunnel ID | Type | Peer ID | State | Time Since Chg | # Calls | Flags
96785 | L2TP | 89777 | Established | 00:00:00 | 1 | 0

Tunnel ID
3N3<kKP~9km<+k1LR

Peer ID
3NHsMkKdjvFil?T"NHsMk1LR

State =_NHsMkNuV#-zJHsMkuVO"!NH*jG9#

Established
HsMkON)5l^7?#

Idle HsMkO"$IkuVG9#

Wait Ctrl Reply
[9HOT"+iN~zrTCF$^9#

Wait Ctrl Conn
[9HOT"+iN\381rTCF$^9#

Time since chg
0sNuVQ9+iNPa~V

# Calls
3NHsMkeNh0uVN3<kNt

Flags 3NHsMkeN\3aC;<8r)f9kNKHQ5l?Ui

0#

statistics
HsMkKX"9k}Wr=(7^9#

c:

Layer-2-Tunneling Console> tunnel statistics
Tunnel ID | Type | Tx Pkts | Tx Bytes | Rx Pkts | Rx Bytes | RTT | ATO
96785 | L2TP | 4 | 78 | 5 | 89 | 10 | 31
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Tunnel ID
3N3<kKP~9km<+k1LR

Tx Pkts
w.5l?Q1CHt

Tx Bytes
w.5l?P$Ht

Rx Pkts
u.5l?Q1CHt

Rx Bytes
u.5l?P$Ht

RTT HsMk)f\3aC;<8N=TN;jld~V

ATO HsMk)f\3aC;<8N=TN;j,~?$`"&H

transport
HsMkKX9k UDP psr=(7^9#

c:

Layer-2-Tunneling Console> tunnel transport
Tunnel ID | Type | Peer IP Address | UDP Src | UDP Dest
96785 | L2TP | 11.0.0.102 | 1056 | 1089

Tunnel ID
3N3<kKP~9km<+k1LR

Peer IP address
3NHsMkNT"N IP "Il9

UDP Src
3NHsMkN UDP /.5]<H

UDP Dest
3NHsMkN UDP "Fh]<H
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h19O MCHo</&"Il9Q9NHQ

MCHo</&"Il9Q9 (NAT) H=NH%!=G"kMCHo</&"Il9

*hS]<HQ9 (NAPT) O"H%NxQD=J IP "Il9NtrH%9k3H,

G-"^?x0MCHo</Nf<6<Kd_MCHo</NltN"Il9rN

ilkNrI_9k3H,G-^9# NAT GO"x0 IP "Il9rHQ7Fd_

IP "Il9r=7^9#

x0 IP "Il9HO"IP x0MCHo</N[9HN-zJ"Il9G"j"x0

MCHo</bGG-G"k3H,,WG9#x0MCHo</,$s?<MCH

Nlg"x0 IP "Il9O"MCHo</ps;s?< (NIC) KhCFs!5lk

G-N$s?<MCH&"Il9GJ1lPJj^;s#

d_"Il9Ok<?<KO,+j^9,"x0MCHo</KO,+j^;s#

Fd_MCHo</bGO"Il9OG-G"k3H,,WG9,"2 DN[Jkd

_MCHo</K18"Il9,E#7F8_7Fb=$^;s#d_"Il9

O"9?V&MCHo</bN[9HKdjvFil^9#9?V&MCHo</

H$&NO"1 DNk<?<N_rL7Fx0MCHo</K"/;9G-kMCH

o</N3HG9#

NAT O"$/D+N}!G"xQD=J IP "Il9rH%7^9#

v x0"Il9rs>7FHQ9k3HKhj"1 DNx0"Il9G#tNd_"

Il9r=93H,G-k#

v "Il9NE#,D=G"k (E#"Il9,=l>l[Jkd_MCHo</G

HQ5lF$klgKBilk)#

v MCHo</I}T,"q;,BilF-F$k NIC "Il9NeojK"$U

N IP "Il9rd_MCHo</GHQ9k3H,G-k#

d_"Il9rHQ9lP""Il9r0&+i#93HbG-^9# NAT N3N

U#<Ac<O"d_"Il9,NilkNrI_9k?aNloNU!$"&)

<kH7FNr\rL?7^9#

EW: NAT rjA7F$k$s?<MCHpFN;/7gs 5.4 K"“"Wj1<7

gsbN IP "Il9 (*hS"NAPT NlgO"TCP/UDP]<H) r}D (*

hS"HQ9k) "Wj1<7gsO"NAT rL9H!=7J$...” H-R5

lF$^9# DLSw *hS XTP O"(sI]$sH IP "Il9KpE$F

(CK"INjj,hjb$"Il9r}CF$k+KpE$F) hjr<93

HKmU9k,W,"j^9# NAT rL7FBT5lF$k"Wj1<7g

s (DLSw d XTP JI) O"=N"Il9Od_"Il9G"kHM(F$

kNKP7F">Nk<?<bNjjN"Wj1<7gsO"=N"Wj1

<7gsN"Il9Ox0"Il9G"kHM(kNG"VcC?hj,J

5lkD=-,"j^9#

244Z<8N^18 K(5lF$k"9?V&MCHo</bNo</9F<7gsN

^r+F/@5$#3NcGO"9?V&MCHo</O IP "Il9, 10.33.96.0"

5VMCH&^9/, 255.255.255.0N IP 5VMCH+i=.5lF$^9#
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NAT rHQ9kKO"MCHo</I}TO 1 D^?O#tNx0 IP "Il9r

2212bNx0"Il9&W<kKdjvF"d_ IP "Il9r9?V&MCHo<

/bNFo</9F<7gsKdjvF^9#x0 IP "Il9O reserve poolKd

jvF"d_ IP "Il9O translate rangeKdjvF^9#

NAT !=O"GiKd_MCHo</bN9F<7gsNd_"Il9rx0"Il

9N 1 DKkg7^9#kgHO"=Nd_"Il9rbDQ1CHO9YF"Q1

CH,"&HP&sI5lkH-K"=Nx0 IP "Il9KQ95lk3HrU#

7F$^9#$sP&sI&Q1CHO""FhH7Fx0 IP "Il9r}CF$

^9# NAT Ox0"Il9r'N7"=lrd_ IP "Il9KQ97F"Q1C

Hr>w7^9#HiU#C/,d_7?e"f<6<,_jG-k?$^<,?

$`"&HKJk^G"kgO]}5l^9#?$`"&HKJC?~@G"NAT O

kgr*;7"=Nx0"Il9rFxQG-kh&K7^9#

3NcGO"Q1CHO"/.5d_"Il9 10.33.96.5+i$s?<MCHbN"

Fh"Il9 167.71.13.4K>w5l^9# 2212 bN NAT O"d_"Il9

10.33.96.5rx0"Il9 198.76.29.7KQ97^9#3NQ9KhCF"d_"Il

9 10.33.96.5Ox0MCHo</+i#5lkNG"d_"Il9 10.33.96.5r>\

"Il9Xj9ke.Q1CHO"j^;s#eojK"167.71.13.4+iNe.Q1

CHOx0"Il9 198.76.29.7"FKwil^9# NAT k<?<O 198.76.29.7r

"Il9Xj7?Q1CHru.9kH"=N"Fhx0"Il9rd_"Il9

10.33.96.5KQ97"Q1CHr>w7^9#

^ 18. NATrBT9kMCHo</
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MCHo</&"Il9&]<HQ9

NAPT O"TCP*hS UDP HiU#C/KN_HQG-^9# NAPT GO"#t

Nd_"Il9, 1 DNx0"Il9r1~KHQ9k3H,G-^9# NAT O"

1 DNx0"Il9r 1 DNd_"Il9K^CW9kNKP7F"NAPT O"NAPT

x0"Il9*hS x0]<HVfr"d_"Il9*hSd_]<HVfK^CW

7^9#Fx0"Il9&W<kKD- 1 DN NAPT "Il97+=.G-^;s#

NAPT N=.O"NAPT HiU#C/KHQ9k 1 DNx0"Il9r=.9k@

1GQ_^9# NAPT Nx@O"x0 IP "Il9&W<k+iN 1 DN"Il9

,"#tNd_ IP "Il9r1~K5]<HG-k3HG9#

E*"Il9&^CTs0

H-KO"x0MCHo</+i>\"/;9G-k9F<7gs^?O5<P<

rd_MCHo</bK=.7?$lg,"j^9#=NlgO"9F<7gsN

d_"Il9rCjNx0"Il9KE*K^CTs09k,W,"j^9#d_

"Il9+i"&HP&sI5lk9YFNaC;<8O""FhNx0"Il9

KQ95l"x0"Il9"FN$sP&sI&aC;<8O9YF"P~9kd

_"Il9K+0*K>w5l^9#E*"Il9&^CTs0KO"NAT H NAPT

N 2 o`,"j^9#

NAT E*"Il9&^CTs0

NAT ^CTs0GO"9YFN IP WmH3k,[9HK"/;9G-^9#J<K

(9NO"NAT ^CTs0N=.cG9#

d_"Il9 10.1.1.2

d_]<H 0

x0 NAT "Il9 9.67.1.1

x0]<H 0

NAPT E*"Il9&^CTs0

TCP^?O UDP "Wj1<7gsrXj9klg"v0djvF5l?d_]<H

rH_~s@ NAPT ^CTs0rXj9k*W7gs,"j^9# NAPT E*"I

l9&^CTs0GO"NAPT x0"Il9r=.9k,W,"j^9#?H(P"

d_"Il9 10.1.1.1N Telnet[9H, NAPT x0"Il9 9.67.1.2rHQ9k

h&K=.9klg"E*^CTs0OJ<Nh&K=.7^9#

d_"Il9 10.1.1.1

d_]<H 23

x0 NAPT "Il9 9.67.1.2

x0]<H 23

d_]<HHx0]<HO"TelnetQKv0djvF5l?]<HG"k]<H 23K

^CW5l^9#3NI}TO"18d_"Il9 10.1.1.1K FTP 5<P< (v0

djvF"Il9 21) b}CF*j"3lr NAPT x0"Il9 9.67.1.2K^CW
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9klg"3N^CTs0OJ<Nh&KJj^9#

d_"Il9 10.1.1.1

d_]<H 21

x0 NAPT "Il9 9.67.1.2

x0]<H 21

"Il9 10.1.1.1N5<P<O">}N"Wj1<7gsK18 NAPT x0"Il

9 (9.67.1.2)rHQ7F$^9,"NAPT O[Jk]<HVf (23 H 21) rHQ9

k3HKhCF"3N 2 DrhL9k3H,G-^9#7+7 NAPT O"2 DN5

<P<,18 NAPT x0"Il9rHQ7"18"Wj1<7gs*hS]<HVf

r}CF$klgO"=lirhL9k3HOG-^;s#?H(P"NAPT x0"

Il9Hv0djvF]<HVf,"10.1.1.3]<H 21 H 10.1.1.1]<H 21 G1

8G"klg"NAPT Oe. FTPHiU#C/r5<P< 10.1.1.3H 10.1.1.1NI

AiKwkN+=GG-^;s#18 NAPT "Il9H"Wj1<7gsrHQ9k

5<P<r 2 DJe=.9klgO"5<P<Nv0djvF]<HJ0N]<Hr

HQ9k,W,"j^9 (?H(P"FTP G<bsr]<H 200 G+O9kJI)#

NAT QNQ1CH&U#k?<*hS"/;9)f,'N_j

I}TO"NAT ^?O NAPT KhCFQ95lkd_"Il9NOOr1L9kN

KC(F"2212bN IP QNQ1CH&U#k?<H"/;9)f,'b_j9k,

W,"j^9# NAT =.GO"x0MCHo</K\35lF$k$s?<U'<

9K"1 DN$sP&sI&Q1CH&U#k?<H 1 DN"&HP&sI&Q1C

H&U#k?<r=.9k3H,,WG9#^?"$sP&sI&Q1CH&U#

k?<KP7F 1 D^?O#tN"/;9)f,'r=.7""&HP&sI&Q1

CH&U#k?<KP7Fb 1 D^?O#tN"/;9)f,'r=.9k3Hb,

WG9#$sP&sI&U#k?<&"/;9)f,'O":v9kjAQ_x0

"Il9rbD$sP&sI&Q1CHr NAT KO7^9#"&HP&sI&U#

k?<&"/;9)f,'O":v9kjAQ_d_"Il9rbD"&HP&s

I&Q1CHr NAT KO7^9#

NAT K,Q5lk"/;9)f,'O""/;9)f,'?$W I (qg*) *hS

N (NAT) r}CF$^9# IP "/;9)fN=.KD$FO"WmH3kN=.H

Fk rbq"h 1 , r2H7F/@5$#

m: NAT O"IPsecHsMkHgo;F=.9k3HbG-^9#3N=.NcO"

196Z<8NXk<?< A NQ1CH&U#k?<&"/;9)f,'N=.Y

K"j^9#

c: IP U#k?<H"/;9)f,'rbD NAT N=.

3NcO"247Z<8N^19 K(7?MCHo</bN9?V&k<?<N NAT r

=.9k}!r(7F$^9#3^sINb@O"251Z<8NXh20O MCHo<

/&"Il9Q9N=.*hSFkYr2H7F/@5$#

MCHo</&"Il9Q9NHQ
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J<NjgGT$^9#

1. NAT *hS NAPT KhCFHQ5lkx0"Il9NW<kr_j7^9#3

lKO reserve 3^sIrHQ7^9#

NAT config> reserve 198.76.29.7 255.255.255.0 6 pool1 198.76.29.7
NAT config> reserve 198.76.29.15 255.255.255.0 3 pool1 0.0.0.0

3NcGO"pool1HFPlkW<k,_j5l^7?#W<kbN NAPT "I

l9O 198.76.29.7G9#"Il9 198.76.29.13*hS 198.76.29.14OxQT=

JNG"W<kO=li|09k9kh&K_j5lF$^9#~O9kQi

a<?<O public-address"mask"number-in-group"name"*hS napt-addressG

9# NAPT "Il9NM 0.0.0.0O"3N0k<WbN"Il9OIlb NAPT

"Il9GOJ$3HrU#7F$^9#W<kK NAPT r=.7J$lgO"

9YFN0k<WK NAPT "Il9 0.0.0.0rHQ7^9#

2. translate 3^sIrHQ7F"pool1bNx0"Il9KQ95lkd_"Il

9NOOr_j7^9#~O9kQia<?<O"private-address"mask"*h

S nameG9#

NAT config> translate 10.33.96.0 255.255.255.0 pool1

3. x0"Il9N 1 DKGj*K^CW9k"d_MCHo</btN9F<7g

sNE*^CTs0r_j7^9#J<N3^sIO"x0MCHo</+i

$UN?$WNHiU#C/ru.9k^7s (10.33.96.5)r1L7^9# 2 V

\N^7s (10.33.96.4)O"Telnet5<P<H HTTP 5<P<N>}Nr\rL

?7^9#Qia<?<O"

private-address"private-port-number"public-address"*hS public-port-numberG

9# pool1 N NAPT "Il9O"2 DN]<HVfr}Dh&K=.5lF$

k[9HNx0"Il9H7FHQ5lF$k3HKmU7F/@5$#

NAT config> map 10.33.96.5 0 198.76.29.8 0
NAT config> map 10.33.96.4 23 198.76.29.7 23
NAT config> map 10.33.96.4 80 198.76.29.7 80

4. NAT rHQD=K7^9#

NAT config> enable NAT

^ 19. NATrBT9kMCHo</
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5. 2DN IP Q1CH&U#k?<rn.7F"IP ,Q1CHr NAT KO9h&

K7^9#3liO"$s?<U'<9 0 (x0MCHo</K\35lF$k

$s?<U'<9) N$sP&sI&Q1CH&U#k?<H"&HP&sI&

Q1CH&U#k?<G9#

IP Config> add packet-filter outbound out-0 0
IP Config> add packet-filter inbound in-0 0

6. update 3^sIrHQ7F"packet-filter 'filter-name' Config> WmsW

Hr=(7^9# NAT QN"/;9)f,'r$sP&sI&U#k?<KI

C7^9#x0$s?<U'<9 (MCH 0) rp7Fu.7? NAT N=sQ

_x0"Il9&W<k"FNQ1CHr"NAT KO9,W,"j^9# NAT

Ox0"Il9 (*hS"Q1CH, NAPT "Il9"FNlgO"x0]<H)

r57$d_"Il9 (*hS"Q1CH, NAPT "Il9"FNlgO"d_

]<H) GV-9(^9#$s?<MCH/.5N 0.0.0.0N"Il9H^9/

O"x0MCHo</+iN9YFN/.5"Il9r NAT KO93Hr(7

F$^9#

IP Config> update packet-filter
Packet-filter name [ ]? in-0
Packet-filter 'in-0' Config> add access
Enter type [E]? IN
Internet source [0.0.0.0]?
Source mask [255.255.255.255]? 0.0.0.0
Internet destination [0.0.0.0]? 198.76.29.0
Destination mask [255.255.255.255]?255.255.255.0
Enter starting protocol number ([0] for all protocols) [0]?
Enable logging? (Yes or [No]):
Packet-filter 'in-0' Config>

"/;9)f,'NOOO"pool1 KjA5l?"Il9NOOhjg-/JC

F$^9# NAT KO5l?Q1CHN"Il9,""/;9)f,'KjA5

l?OObG"k,"x0"Il9&W<kbN"Il9N 1 DGOJ$lg"

NAT O=NQ1CHrQ9;:K IP Ka7^9#

7. k<?<,""/;9)f,'KlW7J$Q1CHrQ~;:KO9h&K

7?$lgO"o$kI+<I&"/;9)f,'rn.9k3H,G-^

9#!NcO"3Nh&J"/;9)f,'r(7F$^9#

Packet-filter 'in-0' Config> add access
Enter type [E]? I
Internet source [0.0.0.0]? 0.0.0.0
Source mask [255.255.255.255]? 0.0.0.0
Internet destination [0.0.0.0]? 0.0.0.0
Destination mask [255.255.255.255]?0.0.0.0
Enter starting protocol number ([0] for all protocols) [0]?
Enable logging? (Yes or [No]):
Packet-filter 'in-0' Config>

8. NAT QN"/;9)f,'r"&HP&sI&Q1CH&U#k?<KIC7^

9#MCH 0 $s?<U'<9+i>w5l?"d_MCHo</eN/.5"

Il9r}CF$kQ1CHr1L7"IP ,=lir NAT KO;kh&K7^

9# NAT Od_"Il9r pool1 bNx0"Il9N 1 DGV-9(^9#

Packet-filter 'out-0' Config> add access
Enter type [E]? IN
Internet source [0.0.0.0]? 10.33.96.0
Source mask [255.255.255.255]? 255.255.255.0
Internet destination [0.0.0.0]?
Destination mask [255.255.255.255]?0.0.0.0
Enter starting protocol number ([0] for all protocols) [0]?
Enable logging? (Yes or [No]):
Packet-filter 'out-0' Config>
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"/;9)f,'KlW7J$Q1CHr>w9kWhNlgO"U#k?<

in-0 NlgH1MK"3NQ1CH&U#k?<rHQ7F"o$kI+<Iq

g*"/;9)f,'rGeN"/;9)f,'H7FIC9k3H,G-^

9#

9. IP Config> WmsWH+i list packet-filter filter-name3^sIrHQ7F"

FQ1CH&U#k?<N"/;9)f,'N5N-H7<1s9r!:G-

^9#

10. IP QN"/;9)frHQD=K7^9#

IP Config> set access-control on

11. talk 5rHQ7F"IP *hS NAT rj;CH7^9#33^GO"k<?<=

.NQ9rn.7F-^7?,"3liNQ9Ok<?<KOFAr?(F$

^;s# IP *hS NAT N reset3^sIKhj"k<?<O7,=.rI_

hj"=.KjA5l?,'rHQ7FT/9kh&KJj^9#

NAT> reset NAT
IP> reset IP
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h20O MCHo</&"Il9Q9N=.*hSFk

3NOGO"MCHo</&"Il9Q9 (NAT) =.3^sI*hSFk3^sI

KD$Fb@7"J<Na,^^lF$^9#

v XMCHo</&"Il9Q9N=.D-XN"/;9Y

v XMCHo</&"Il9Q9=.3^sIY

v 258Z<8NXMCHo</&"Il9Q9FkD-XN"/;9Y

v 258Z<8NXMCHo</&"Il9Q9Fk3^sIY

MCHo</&"Il9Q9N=.D-XN"/;9

NAT =.D-K"/;99kKO"Config> WmsWHG"!N3^sIr~O7^

9#

Config> feature nat
Network Address Protocol user configuration
NAT config>

MCHo</&"Il9Q9=.3^sI

3NaGO"MCHo</&"Il9Q9 (NAT) =.3^sIKD$Fb@7^9#

NAT r=.9kKO"3liN3^sIr NAT config> WmsWHG~O7^9#

= 37. NAT=.3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?

OCjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxvii

Z<8NXXkWN~jY r2H7F/@5$#

Change x0 IP "Il9=sW<k"d_"Il9Q9OO"*hSE*^CT

s0rQ97^9#

Delete x0 IP "Il9=sW<k"d_"Il9Q9OO"*hSE*^CT

s0ro|7^9#

Disable NATrHQTDK7^9#
Enable NATrHQD=K7^9#
List NAT =.KX9kpsrj9H7^9#
Map 9F<7gs^?O5<P<NE* NAT ^?O NAPT kgrn.7^

9#

Reserve x0 IP "Il9&W<krn.7"=NW<kK"Il9rIC7^

9#

Reset k<?<, NAT =.rI_~_"=.5l? NAT ,'K>CFT/9

kh&K7^9#

Set ?$`"&Hr_j7^9#

Translate NATx0"Il9&W<kKhCFQ95lkd_ IP "Il9r1L

7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#
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Change

change 3^sIO"x0 IP "Il9=sW<k"d_ IP "Il9Q9OO"*

hSE*^CTs0rQ99kNKHQ7^9#

=8:

change reserve

translate

mappings

reserve pools

x0 IP "Il9=sW<kNC- (IP "Il9*hS^9/JI) rQ99

k3H,G-kWmsWHr=(7^9#

-zM: =.5l?W<kr1L9k$sGC/9Vf#3NVfO list
reserve pools 3^sIr~O9kH=(5l^9#

GU)kHM: J7

translate ranges

d_ IP "Il9Q9OONC- (IP "Il9*hS^9/JI) rQ99k

3H,G-kWmsWHr=(7^9#

-zM: =.5l?Q9OOr1L9k$sGC/9Vf#3NVfO list
translate 3^sIr~O9kH=(5l^9#

GU)kHM: J7

mappings
E*"Il9&^CTs0NC- (IP "Il9*hS]<HJI) rQ99

k3H,G-kWmsWHr=(7^9#

-zM: =.5l?^CTs0r1L9k$sGC/9Vf#3NVfO list
mappings 3^sIr~O9kH=(5l^9#

GU)kHM: J7

Delete

delete 3^sIO"x0 IP "Il9=sW<k"d_ IP "Il9Q9OO"*h

S^CTs0ro|9kNKHQ7^9#

=8:

delete reserve

translate

mappings

reserve pools

x0 IP "Il9=sW<kro|9k3H,G-kWmsWHr=(7^

9#

-zM: =.5l?W<kr1L9k$sGC/9Vf#3NVfO list
reserve pools 3^sIr~O9kH=(5l^9#
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GU)kHM: J7

translate ranges

d_ IP "Il9Q9OOro|9k3H,G-kWmsWHr=(7^9#

-zM: =.5l?Q9OOr1L9k$sGC/9Vf#3NVfO list
translate 3^sIr~O9kH=(5l^9#

GU)kHM: J7

mappings
E*"Il9&^CTs0ro|9k3H,G-kWmsWHr=(7^

9#

-zM: =.5l?^CTs0r1L9k$sGC/9Vf#3NVfO list
mappings 3^sIr~O9kH=(5l^9#

GU)kHM: J7

Disable

disable 3^sIO"NAT rHQTDK9kNKHQ7^9#Q9r,WH9kQ1

CHrQ~5;F NAT rHQTDK9k3Hb"Q9r,WH9kQ1CHrLa

5;F NAT rHQTDK9k3HbG-^9#

=8:

disable nat

drop

pass

drop Q9r,WH9kQ1CHrQ~5;F NAT rHQTDK7^9#

pass Q9r,WH9kQ1CHrLa5;F NAT rHQTDK7^9#

Enable

enable 3^sIO"NAT rHQD=K9kNKHQG-^9# NAT rHQD=K

9kH"BTN`w,0$^9,"reset 3^sIrHQ9k+"k<?<rj9?
<H9k^GOBT5l^;s#

=8:

enable nat

List

list 3^sIO"x0 IP "Il9=sW<k"d_ IP "Il9Q9OO"^CT

s0"0m<Pk_jM"^?O9YFN NAT psrj9H9kNKHQ7^9#

=8:

list reserve

addresses

pools

MCHo</&"Il9Q9N=. (Talk 6)
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translate

mappings

global

all

!NcGO"~VO"~","*hSCG=(5l^9#(sHj<Pa~VO"

=N(sHj<,GeKHQ5lF+iPa7?~VG9#kgO"3liN 2 DN

"Il9VrHiU#C/,.lk3HrU#7F$^9#?$`"&HO"kg

r|n9k0N"GeNL.eKPa7?~Vrha^9#?$`"&HKD$F

N\YO"set 3^sIN`r2H7F/@5$#

c:

NAT config>list all
NAT Globals:
NAT is ENABLED
Tcp Timeout....: 24:00:00
Non-Tcp Timeout: 0:01:00
NAT Reserved Address Pool(s):
Index First Address Mask Count NAPT Address Pool Name
1 9.8.7.1 255.255.255.0 3 0.0.0.0 pool1
2 9.8.7.6 255.255.255.0 12 9.8.7.9 pool1
NAT Translate Range(s):
Index IP Address IP Mask Associated Pool Name
1 7.1.1.0 255.255.255.0 pool1
2 10.0.0.0 255.0.0.0 pool1
NAT Static Mapping(s):
Index Private Address:Port Public Address.:Port
1 10.1.2.3 0 9.8.7.1 0
2 7.1.1.1 21 9.8.7.9 21

Map

map 3^sIO"d_MCHo</bN[9H^?O5<P<rx0"Il9KE*
Kkg9kNKHQ7^9#3N3^sIO"d_MCHo</N5<P<r_j

9kNKHQ9k3H,G-"NAT NO0~N"=7(<7gsrN)7^9 (3l

O"h7FQ95lk3HO"j^;s)#

x0*hSd_]<HVf 0 rbDE*^CTs0O NAT ^CTs0G9#]<H

VfK>NMrbDE*^CTs0O NAPT ^CTs0G9#

=8:

map private-address private-port-number public-address

public-port-number

private-address
o</9F<7gsNd_"Il9#

-zM: -zJ IP U)<^CHN$s?<MCH&[9H&"Il9#3l

O"x0MCHo</+iJ3*K"/;99k,W,"k9?V&MCH

o</bN9F<7gs (5<P<JI) KdjvFil?"Il9GJ1l

PJj^;s#

GU)kHM: J7

private-port-number
d_"Il9rbDuVGBT5lF$k"Wj1<7gsN TCP/UDP]

MCHo</&"Il9Q9N=. (Talk 6)
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<HVf# 0 r~O9kH NAT kg,n.5l"=lJ0NMr~O9k

H NAPT kg,n.5l^9# NAPT NlL*J]<HMO"Telnet O

23"FTP O 21"HTTP O 80 G9#

-zM: 0 A 65535

GU)kHM: 0

public-address
3Nd_"Il9,^CW5lkx0 IP "Il9#3lO"NAPT ^CTs

0NlgO NAPT "Il9"NAT ^CTs0NlgO NAT "Il9GJ

1lPJj^;s#

-zM: x0MCHo</KG-N-zJ IP "Il9#x0MCHo</

O"MCHo</N_WK~8F"$s?<MCH^?O$sHiMCH,

D=G9#

GU)kHM: J7

public-port-number
x0"Il9GQ95lkQ1CHN]<HVf#M 0 O"9YFN]<H

r=7^9#lL*JMO"TelnetO 23"FTP O 21"HTTP O 80 G9#

-zM: 0 A 65535

GU)kHM: 0

3NcGO"d_ IP "Il9 10.11.12.200rbD5<P<O"$s?<MCH+i

N9YFNHiU#C/ru1~l^9#d_"Il9 10.11.12.199rbD5<P<

O"Telnet5<P<*hS FTP 5<P<G9#

c:

map 10.11.12.200 0 9.8.7.2 0
map 10.11.12.199 23 9.8.7.9 23
map 10.11.12.199 21 9.8.7.9 21

Reserve

reserve 3^sIO"ljOON IP "Il9rn.7"x0"Il9&W<kKI

C9kNKHQ7^9#

=8:

reserve public-address mask number-in-group name napt-address

public-address
W<kbN3NOO^?O0k<Wr=.9kl"N"Il9NGiNx0

IP "Il9#?H(P"W<kbN3N0k<WK 9.8.7.6A 9.8.7.17Nl

"N 12 DN"Il9,^^lF$klg"3NMO 9.8.7.6KJj^9#

m: LNOON"Il9rx0"Il9&W<kKIC9kKO"F0k<
W4HKL9K reserve 3^sIrHQ7"18W<k>rHQ7FF
0k<WrP~U1^9#?H(P"9.8.7.6A 9.8.7.17N"Il9r

pool1bN 1 DN0k<WH7F=.7""Il9 9.8.7.1A 9.8.7.3r
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18W<kbNLN0k<WH7F=.9kH$C?3H,D=G9#

3Nlg""Il9 9.8.7.4H 9.8.7.5O=.5l:"=NW<kGOH

Q5l^;s#

-zM: x0MCHo</KG-N-zJ IP "Il9#

GU)kHM: J7

mask IP "Il9+iSCHr*r9k^9/#3N^9/O"$s?<MCH&

"Il9H1MK"32 SCHN95G9#^9/bN 1 O""Il9NMC

Ho</^?O5VMCHt,r*r7^9# 0 O[9Ht,r*r7^

9#?H(P""Il9, 9.8.7.6G^9/, 255.255.0.0NlgO"GiN

2 P$H, 9.8G"k9YFN"Il9OO (D^j"9.8.0.0A 9.8.255.255)

,^^l^9#

-zM: $UN-zJ IP ^9/

GU)kHM: J7

number-in-group
0k<WbK public-address+iO^kg!"Il9,$/D^^lk+rX

j7^9"Il9 9.8.7.6A 9.8.7.17Nlg"3NMO 12 G9#

-zM: 1 A IP ^9/KhCFjAG-kM

GU)kHM: J7

name x0"Il9=sW<kN>0#3N8zsO"P~9k translate 3^s

INW<k>HlW7F$k3H,,WG9#

-zM: Gg 16 zNu~D=8zrHQ7?$UN>0#h,HvxNVi

s/O5k5l^9#

GU)kHM: J7

napt-address
MCHo</&"Il9&]<HQ9 (NAPT) KhCFHQ5lkx0"I

l9&W<k+iN 1 DN IP "Il9#3N"Il9O"TCP*hS UDP

HiU#C/G"WmH3k&]<HVfK>CF#tNd_"Il9r 1

DN NAPT "Il9K^CW9kNKHQ5l^9# NAPT NHQO*W

7gsG9#3lrHQ9klg"1 DNx0"Il9&W<kKO 1 DN

NAPT "Il97+~lk3H,G-^;s#W<k^?O0k<WK NAPT

"Il9,8_7J$lgO"M 0.0.0.0 r~O7^9# NAPT "Il9O

1 s@1W<kK~O9lPQ_^9#

-zM: x0 IP "Il9N 1 D#,:7bx0"Il9&W<kKjA5

l?MNOOK^^lF$k,WO"j^;s,"185VMCHbK8_

9k3H,,WG9#

GU)kHM: 0.0.0.0 (NAPT,J$3HrU#7^9)

c:

reserve 9.8.7.1 255.255.255.0 3 pool1 0.0.0.0
reserve 9.8.7.6 255.255.255.0 12 pool1 9.8.7.9
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Reset

reset 3^sIO"NAT rj;CH9kNKHQ7^9#3N3^sIO"9YFN

kgro|7"NAT ,HQ7F$k9YFNabj<rr|7"=TN Talk 6 =.

KpE$F NAT rj9?<H7^9# NAT rj;CH7Fb"2212 N>N3s

]<MsHrfG5;k3HO"j^;s#

=8:

reset nat

NAT ,5zJ=.r!P9kH"=lrNi;kaC;<8rP7^9# NAT ELS

aC;<8r!$7F"NAT i|=K:T7?}3r4YF/@5$#

Set

set 3^sIO"TCP *hSs TCP ?$`"&Hr_j9kNKHQ7^9#

=8:

set tcp

nontcp

tcp timeout

2 DNkg5l?o</9F<7gsVGGeNaC;<8rO7?e"NAT

, TCPkgr]}9k~V#kgHO"d_"Il9Hx0 IP "Il9N

1 DHNVNX8r]}9k3HG9#

-zM: 0 A 65535, (0 , As 45 |V)

GU)kHM: 1440, (24 ~V)

nontcp timeout

2 DNkg5l?o</9F<7gsVGGeNaC;<8rO7?e"NAT

,s TCPkgr]}9k~V#kgHO"d_"Il9Hx0 IP "Il9

N 1 DHNVNX8r]}9k3HG9#

-zM: 0 A 65535, (0 , As 45 |V)

GU)kHM: 1 ,

Translate

translate 3^sIO"NAT ,Q99k"Il9Nj9HK5VMCHrIC9kN

KHQ7^9#F5VMCHO"1 DNQ9OOG9# NAT ,NCF$k,W,"

kFQ9OO4HK"3N3^sIr 1 s~O9k,W,"j^9#$UNDtNQ

9OO,"1 DNx0"Il9=sW<krHQG-^9#

=8:

translate private-address mask name

private-address
Q99k,W,"k IP [9H^?O5VMCHN"Il9#
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-zM: -zJ.t@U- 10 JtN IP U)<^CHN"Il9#5VMC

H&^9/H AND 9kH"3N"Il9O9?V&5VMCHbN9YF

N"Il9r1L7^9#9?V&5VMCHHO"=Nk<?<rp7F

N_x0MCHo</K"/;99kMCHo</N3HG9#

GU)kHM: J7

mask -zM: Q99k9?V&MCHo</KP~7?MCHo</&^9/^?

O5VMCH&^9/

GU)kHM: d_"Il9N/i9&^9/

name 3NOONd_"Il9N?aK NAT ,HQ9k,W,"kx0"Il9&

W<kN>0

-zM: Gg 16zNu~D=8zrHQ7?$UN>0#3lO reserve 3
^sIKhCFn.5l?x0"Il9&W<k>HlW7F$k3H,,

WG9#

GU)kHM: J7

MCHo</&"Il9Q9FkD-XN"/;9

NAT FkD-K"/;99kKO"!Nh&K~O7^9#

* t 5

!K"+ WmsWHG"!N3^sIr~O7^9#

+ feature NAT
NAT>

NAT> WmsWH,=(5l^9#

MCHo</&"Il9Q9Fk3^sI

3NaGO"IP ;-ejF#<Fk3^sIKD$Fb@7^9#J<N3^sIO

NAT> WmsWHG~O7^9#

= 38. NATFk3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?

OCjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxvii

Z<8NXXkWN~jY r2H7F/@5$#

List NAT KX9kpsr=(7^9#
Reset k<?<, NAT =.rI_~_"=.5l? NAT "/;9,'K>C

FT/9kh&K7^9# reset NAT 3^sIr~O9k^GO"NAT

Ok<?<NT/KFAr?(^;s#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#

MCHo</&"Il9Q9N=. (Talk 6)
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List

list 3^sIO"NAT =.KX9kpsr=(9kNKHQ7^9#

=8:

list all

binding

fragment

global

reserve

pools

addresses

statistics

translate

!NcGO"~VO"~","*hSCG=(5l^9#(sHj<Pa~VO"

=N(sHj<,GeKHQ5lF+iPa7?~VG9#kgO"3liN 2 DN

"Il9VK;C7gs,N)5lk3HrU#7F$^9#?$`"&HO"k

gr|n9k0N"GeNL.eKPa9k~Vrha^9#?$`"&HKD$

FN\YO"Talk 6 N set 3^sIN`r2H7F/@5$#

c:

NAT>list all
NAT Globals:
Current State Tcp Timeout Non-Tcp Timeout Memory Usage (in bytes)
ENABLED 24:00:00 0:01:00 408

NAT Statistics:
Requests : Passes Drops Holds

0 : 0 0 0

NAT Address Binding(s):
Private Address//Port Public Address//Port Bind Type Entry Age

7.1.1.1 21 9.1.1.1 21 STATIC 0:00:13
10.1.2.3 0 9.1.1.2 0 STATIC 0:00:13

NAT TCP Session Information:
Private Address//Port Public Address//Port Tcp State Data Delta Entry Age

7.1.1.1 21 9.1.1.1 21 ESTAB'ED 0 0:00:56

NAT Translate Range(s):
Base Ip Address Range Mask Associated Reserve Pool

7.1.1.0 255.255.255.0 carol
10.0.0.0 255.0.0.0 carol

NAT Reserve Pool(s):
Reserve Pool Pool Size NAPT Address 1st Available Address
carol 21 9.1.1.1 9.1.1.12
-----------------------------------------------------------
Number of Reserve Pools using NAPT.....: 1
Number of configured Reserved Addresses: 21

NAT Fragment Information:
Number of Entries Number of Saved Fragments

0 0

MCHo</&"Il9Q9NFk

h20O MCHo</&"Il9Q9N=.*hSFk 259



Reset

reset 3^sIO"NAT rj;CH9kNKHQ7^9#3N3^sIO"9YFN

kgro|7"NAT ,HQ7F$k9YFNabj<rr|7"=TN Talk 6 =.

KpE$F NAT rj9?<H7^9# NAT rj;CH7Fb"2212 N>N3s

]<MsHrfG5;k3HO"j^;s#

=8:

reset nat

MCHo</&"Il9Q9NFk
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h21O LAN XN@$dk$s&"/;9 (DIALs) 5<P<NH
Q

DIALs 5<P<rHQ9kH"jb<H&f<6<, LAN K@$dk$s7"LAN

"@W?<KhCFm<+k\35lF$klgH18}!G LAN Nq;K"/;

99k3H,D=KJj^9#1MK"DIALs 5<P<rHQ9kH"LAN K\3

5l?f<6<,@$dk"&H7F WAN Nq; (ERG(D"FAX uV"$s

?<MCH&5<S9s!T (ISP)"*hS=N>N*si$s&5<S9) K"/;

99k3HbD=KJj"o</9F<7gseK"Jm0ECs~HbG`ru

w9k,W,J/Jj^9#

DIALs 5<P<O"1~K@$dk$s&f<6<H@$dk"&H&f<6<N>

}H7F=.9k3H,G-^9# IBM DIALs @$dk$s&/i$"sHO"j

b<H&o</9F<7gseGT/7"@$dk$s!=rs!7^9# 262Z<

8N^20 O"@$dk$s!=r5]<H9k DIALs 5<P<H7FHQ5lku

VNcr(7F$^9#
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IBM DIALs @$dk"&H&/i$"sHO"MCHo</K\35l?o</9F

<7gseGT/7"@$dk"&H!=rs!7^9# 263Z<8N^21 O"@$

dk"&H!=r5]<H9k DIALs 5<P<H7FHQ5lF$k 2212Ncr

(7F$^9#

^ 20. @$dk$sr5]<H9k DIALs 5<P<Nc

DIALs NHQ
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@$dk$s&"/;9rHQ9k0K

@$dk$s&"/;9rHQ9k0K"J<NWor~?7F$k3H,,WG

9#

v o</9F<7gsG"IBM DIALs @$dk$s&/i$"sH^?OLN PPP

@$dk$s&/i$"sH (J<GO"@$dk$s&/i$"sH ^?O PPP
@$dk$s&/i$"sH HFS^9) ,T/7F$k#

v /i$"sH&^7sNWmH3k=.,0;7F$k#

v 1lf<6<&@$dk$sKHQ9k 2212N WAN ]<HK"ISDN$s?<

U'<9"b"bG`&$s?<U'<9"^?O0U1 V.34 bG`,\35l

F$k#

v LAN K DIALs 5<P<,04K=.5lF$k#

@$dk$s&"/;9N=.

3NaGO"DIALs 5<P<eN@$dk$s!=H@$dk"&H!=>}r=.

9k}!KD$Fb@7^9#@$dk$s&"/;9rHQ9k?aN/i$"

sHN=.}!O"o</9F<7gs,HQ9k/i$"sHKU0NqAK-

\5lF$^9#

@$dk$s&$s?<U'<9N=.

2212eN@$dk$s&$s?<U'<9O"@$dks~NClJ?$WG9#L

oN@$dks~N_jMN[HsIO"1lf<6<&@$dk$s&"Wj1

^ 21. @$dk"&Hr5]<H9k DIALs 5<P<Nc

DIALs NHQ
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<7gsKO:v7J$NG"@$dk$s H$&>0N77$uV?$WrIC7

F"3N@$dks~QN,ZJGU)kHMr_j9k3H,G-^9#@$d

k$suVrIC9kH"IBM DIALs @$dk$s&/i$"sHr^a?g?tN

PPP@$dk$s&/i$"sHK,QG-k PPP+W;k=!==.NGU)k

HMb_j5l^9#3liNGU)kHMKD$FO"X@$dk$s&$s?

<U'<9N@$dks~Qia<?<NGU)kHMY"*hS 265Z<8NX@

$dk$ss~N@$dks~ PPP+W;k=!=Qia<?<YGb@7^9#

m: DIALs !=O"@$dk$ss~G7+HQD=KG-^;s#@$dk$ss

~O"p\MCH, V.34 MCHNlgKN_5]<H5l^9#

@$dk$s&$s?<U'<9N@$dks~Qia<?<NGU

)kHM

m:

1. 3NaGb@9kQia<?<O"*<P<i$I7FOJj^;s#*<P<

i$I9kH"@$dk$s!=,57/0n7J/Jj^9#

2. ltNQia<?<O"=(5lJ+C?j"=.G-J$lg,"j^9#Q

ia<?<KD$FN\7$b@O""/;9&$sF0l<?<&5<S9 =

UH&'"HQTNjz- N X@$dks~N=.*hSFkY NOr2H7

F/@5$#

@$dk$s&$s?<U'<9rIC9kH"J<NGU)kHM,_j5l^

9#

v Idle time O 0 K_j5l^9#8`s~O""$Ik&?$^<,U#rb?J

$s~H7FjA5lF$k3HKmU7F/@5$#3lO"+0*K@$d

k"&H9kGjs~GO"j^;s#3Ns~,@$dk"&H9kNO"PPP

3<kPC/,rD5l?lg""k$O3Ns~G^kAjs/ PPP,HQD

=K5lF$klg@1G9# "/;9&$sF0l<?<&5<S9 =UH&

'"HQTNjz- N XShivaQ9o<I'ZWmH3k (SPAP)Y *hS X^

kAjs/ PPPWmH3kNHQY N`r2H7F/@5$#

v Inbound calls OvD5l^9# PPP@$dk$s&/i$"sHO Nways@

$dks~KhCFB=5l? LID r9rHQ7J$NG"$UNe.r_j9

k3H,G-^9#

v Outbound calls OvD5l^9#

m: @$dk$ss~N X"&HP&sIY O"@$dk"&Hs~H18GO
"j^;s# 266Z<8NX@$dk"&H&$s?<U'<9r=.9k0

KYr2H7F/@5$#

v Xdefault_addressY KP7FGU)kHN"Fh"Il9,_j5l^9#3N"

Il9O" V.34 "Il9Nj9HKIC5l^9#3liN3<kO$sP&s

IG"j""&HP&sI&3<kO3<kPC/^?O^kAjs/ PPPr9

NkL@1KJkNG""Fh"Il9O5U#KJj^9#?@7"3N"I

l9O"s~Qia<?<QH7F,WG9#3N"Il9Oo|7FOJj^

;s#o|9kH"s~,HQT=KJj^9#

DIALs NHQ
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@$dk$ss~N@$dks~ PPP +W;k=!=Qia<?<

m: Qia<?<KD$FN\7$b@O""/;9&$sF0l<?<&5<S
9 =UH&'"HQTNjz- N X]$sH&]$sH&WmH3k&$s?

<U'<9NHQY NOr2H7F/@5$#

@$dk$s&$s?<U'<9rIC9kH"J<NGU)kHM,_j5l^

9#

v SPAP"CHAP"*hS PAP KP9k'ZOHQD=G9#

v PPP MRUO 1522K_j5l^9#3N MRU 5$:O"Windows 3.1"OS/2"

*hS DOSP<8gsNIBM DIALs @$dk$s&/i$"sHQK,WG9#

3liN/i$"sHrHQ7F$J$3H,@i+GJ$Bj"3N_jMr

Q97J$G/@5$#

v PPP+W;k=!=eN DIALs r+0*KHQD=K7^9#3lKhj"

NetBIOS)fWmH3k"NetBIOSUl<`)fWmH3k"Dj~V"SPAP'

Z"3<kPC/"LCP 1L"*hS/i$"sHXN IP E*k<HN+0IC

Ho|JI"LAN XN@$dk$s&"/;9Nf<6<KHCFEWJ!=,*

sKJj^9# DIALs !=N\YKD$FO""/;9&$sF0l<?<&5

<S9 =UH&'"HQTNjz- N X]$sH&]$sH&WmH3k&$s

?<U'<9NHQY NOr2H7F/@5$#

@$dk$s&$s?<U'<9NIC

@$dk$s&$s?<U'<9rIC9kKO"!Nh&K7^9#

1. 2212NxQD=J WAN $s?<U'<9N 1 DK V.34 p\MCHr=.9

k#=.KD$FN\7$b@O""/;9&$sF0l<?<&5<S9 =U

H&'"HQTNjz- N XV.34 MCHo</&$s?<U'<9NHQY N

Or2H7F/@5$#

2. talk 6 3^sIr~O7F"Config > WmsWHK"/;99k#

3. Config > WmsWHG add device dial-in H~O7F"@$dk$s&$s?

<U'<9rIC9k#@$dk$ss~r$/DIC9k+rRMil^9#

3N3^sIO"77$MCHo</rn.7"=l>lNMCHo</Vfr

sp7"p\MCHo</NVfN~Oraa"^kAjs/ PPPNlgO"H

QD=K9kh&KX(9kWmsWHrP7^9#

c: Assume the current maximum net is 3 and you want to add 1 dial-in net to the

base 2 net.

^22 O"@$dk$s&$s?<U'<9NjAcG9#

Config>add dev dial-in
Adding device as interface 4
Defaulting Data-link protocol to PPP
Use "net 4" command to configure circuit parameters
Base net for this circuit [0]? 2

Enable as a Multilink PPP link? [no]

Disabled as a Multilink PPP link.

Use "set data-link" command to change the data-link protocol

^ 22. @$dk$s&$s?<U'<9NIC
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Use "net " command to configure dial circuit parameters.
Config>li dev
Ifc 0 Ethernet CSR 81600, CSR2 80C00, vector 94
Ifc 1 V.34 Base Net CSR 81620, CSR2 80D00, vector 93
Ifc 2 V.34 Base Net CSR 81640, CSR2 80E00, vector 92
Ifc 3 PPP Dial-in Circuit
Ifc 4 PPP Dial-in Circuit

@$dk"&H&$s?<U'<9r=.9k0K

2212eG@$dk"&H&$s?<U'<9r=.7"=lrHQ9k0K"J<N

Wor~?7F$k3H,,WG9#

v DIALs 5]<Hrw(? IBM =UH&'", 2212Km<I5lF$k#

v 2212eNxQD=J WAN ]<HK\39klgO"0U1 V.34 bG`"^?

Ob"bG`# =.psKD$FO""/;9&$sF0l<?<&5<S9 =

UH&'"HQTNjz- N XV.34 MCHo</&$s?<U'<9NHQY N

Or2H7F/@5$#

v o</9F<7gs, 2212 DIALs5<P<XN"/;9rbD LAN K\35l

F$k#

v /i$"sHK telnet"telnet>w!="^?O IBM DIALs @$dk"&H&/

i$"sHJIN=UH&'",3~5lF$k#@$dk"&H&/i$"s

H,57/!=9k?aKO"/i$"sHK IP ,57/=.5lF$k3H,

,WG9#

@$dk"&H&$s?<U'<9N=.

J<N9FCWGO"uVeN@$dk"&H&$s?<U'<9N=.}!KD

$Fb@7^9#

1. V.34bG`r"@$dk"&H&$s?<U'<9H7FHQ9k WAN ]<H

K\39k#

2. 2212 DIALs5<P<N3s=<kK\39k#

3. * WmsWHG talk 6 H~O9k#

4. V.34$s?<U'<9r_j9k#\YKD$FO""/;9&$sF0l<?

<&5<S9 =UH&'"HQTNjz- N XV.34 MCHo</&$s?<U

'<9NHQY NOr2H7F/@5$#

5. add device dial-out 3^sIrHQ7F"@$dk"&H&$s?<U'<9r

IC9k#$s?<U'<9N~Oraail?i"xQD=J V.34 $s?<U

'<9Vfr~O7^9#

m:

a. V.34p\MCHo</eK#tNs~r=.9k3H,G-^9#?@7"1

~Kh0uVKG-ks~O 1 D@1G9#

b. =UH&'"O"default_address HFPlk V.34 "Il9rjA7^9#

3N"Il9O@$dk"&HK,WJNG"o|7J$G/@5$#3l

,J$H"@$dk"&HO!=7J/Jj^9#

6. PPP'Z5<P<r=.7 (IBM DIALs @$dk"&H&/i$"sHrHQ7

F$klg)""/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz

- N XPPP'ZWmH3kY N`Gb@7F$kh&K"PPPf<6<rIC
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9k#IC9k PPPf<6<O"@$dk"&H,HQD=GJ1lPJj^;

s# telnetrHQ9k@$dk"&HO'ZN,W,J$NG"telnet;C7gs

NlgO'Zr=.7J$G/@5$#

7. feature dials 3^sIrHQ7F"0m<Pk&@$dk"&H&Qia<?<

r=.9k# "/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz

- N feature 3^sIN`r2H7F/@5$#

3ND-G"@$dk"&Hsh0?$^<"@$dk"&H&5<P<>"b

G`&W<k"*hS=N>NQia<?<r=.9k3H,G-^9#

8. IBM DIALs @$dk"&H&/i$"sH,57/!=5;k?aKO"SNMP

3_eKF#<NjANfG"@$dk"&H&5<P<rHQ9k9YFN@

$dk"&H&/i$"sHKP7FI_hj"/;9vDr?(k3H,,W

G9#3lO"@$dk"&H&Ae<6<&"Wj1<7gs,MCHo</

eN@$dk"&H&5<P<r+U1k?aK,WG9# SNMP3_eKF#

<N=.}!KD$FO"WmH3kN=.HFk rbq h 1 , N XSNMP

I}Y N`r2H7F/@5$#

9. uVrj9?<H9k#

bG`&W<kN=.

bG`&W<kHO"f<6<+iO 1 DNbG`K+(kbG`N8gG9#f<

6<,@$dk"&H9k3H,,WKJkH"3NW<kNfNGiNxQD=

JbG`,HQ5l^9#bG`&W<kO"18]<H>rbD@$dk"&

H&$s?<U'<9N0k<WrjA9k3HKhCF"2212 DIALs bKn.7

^9#GU)kHGO"9YFN@$dk"&H&$s?<U'<9O

XALL_PORTSY H$&>0KJj"3l,bG`&W<krA.7^9#@$dk

"&H&$s?<U'<9rDLK?>9lP"f<6<O@$dk"&HKHQ

9kCjNbG`r*r9k3H,D=KJj^9#

bG`&W<kr=.9kKO"!Nh&K7^9#

1. * WmsWHG talk 6 H~O9k#

2. net n H~O9k#33G"n O""/;9&$sF0l<?<&5<S9 =U
H&'"HQTNjz- N XV.34 MCHo</&$s?<U'<9NHQY N

OKjA5lF$k@$dk"&H&$s?<U'<9NVfG9#3lKh

j"3N$s?<U'<9N=.D-K~j^9#

3. Circuit Config> WmsWHG encapsulator H~O9k ("/;9&$sF0

l<?<&5<S9 =UH&'"HQTNjz- N X@$dks~N=.*h

SFkY NOr2H7F/@5$)#3lKhj"@$dk"&H=.D-K~j

^9#

4. Dial-out Config> WmsWHG set portname H~O9k#]<HNVf (Gg

30 8z) N~OraakWmsWH,P^9#{8N]<H>rXj9kH"b

G`O=N>0NW<kKIC5l^9#

5. 2212rj9?<H9k#

0m<Pk DIALs Qia<?<r=.9k0K

3NaGO"0m<Pk DIALs 5<P<&Qia<?<KD$Fb@7^9#
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5<P<s!N IP "Il9

k<?<r=.7F"@$dk$s&/i$"sH,\3|VfKHQ9k IP "I

l9rs!G-kh&K9k3H,D=G9#k<?<,/i$"sHKdjvF

k"Il9O"4 LjN}!GhjP93H,G-^9#=N}!rJ<K%hgK

(7^9#

1. f<6< ID

IP "Il9r"F/i$"sHN PPPf<6<&WmU!$kK]I9k3H,

G-^9#/i$"sH,\37F IP "Il9rWa7?H-K"k<?<O=

Nf<6<N PPPf<6<&WmU!$kK=.5lF$k"Il9rhjP7

^9#3N}!GO"f<6<Ohs18 IP "Il9r~j9k3H,G-^9

,"Ff<6<4HKG-N IP "Il9,,WG9#

PPP f<6<&WmU!$kK IP "Il9r=.9kKO"Config> add
ppp-user 3^sIrHQ7^9#

2. $s?<U'<9

IP "Il9r"@$dk$s&$s?<U'<9=.K]I9k3H,G-^9#

/i$"sH,\37F IP "Il9rWa7?H-K"k<?<O\3KHQ5

l?$s?<U'<9+i"Il9rhjP7^9#3N}!O"F@$dk$

s&$s?<U'<94HKG-N IP "Il9,,WG9#

$s?<U'<9 IP "Il9r_j9kKO"!Nh&K7^9#

v Config> list devices 3^sIrHQ7F"O<I&'"&$s?<U'<9

KdjvFilF$k$s?<U'<9Vfr=(9k#

v Config> net ’x’ 3^sI (’x’ O"=.5l?$s?<U'<9Vf) rHQ

7F"$s?<U'<9N3^sI&WmsWHK"/;99k#

v PPP Config> set ipcp 3^sIrHQ7F"$s?<U'<9 IP "Il9r

_j9k#

3. W<k

IP "Il9N8gr"IP "Il9&W<kK]I9k3H,G-^9#/i$"

sH,\37F"Il9rWa7?H-K"k<?<OW<k+i"Il9rh

jP7^9#/i$"sH,ZG9kH""Il9OW<kKa5l^9#3N

}!O"@$dk$s&/i$"sHN IP "Il9r=.9k?aN1lNlj

rs!9kNG""Il9&5<P<O,W"j^;s#

IP "Il9NW<krIC9kKO"DIALs config> add ip-pool 3^sIrH
Q7^9#

4. DHCPWm-7<

IP "Il9r DHCP5<P<+ij<99k3H,G-^9#/i$"sH,\

37F"Il9rWa7?H-K"k<?<O/i$"sHNeojK DHCP5

<P<+i"Il9rWa7^9#3N}!O"DHCP 5<P<, LAN eK8

_9k3H,,WG9# 1 DN DHCP 5<P<,"#tNk<?<eN/i$

"sHN"Il9rs!9k3H,G-^9#\YKD$FO"269Z<8N

X0*[9H=.WmH3k (DHCP)Yr2H7F/@5$#

DHCP5<P<rIC9kKO"DIALs config> add dhcp-server 3^sIrH

Q7^9#
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IP "Il9djvF}0

\3|VfK@$dk$s&/i$"sH,HQ9k IP "Il9O"5 DN[Jk

=<9+i~jG-^9#=<9r%hgK(9H"!Nh&KJj^9#

1. /i$"sHs!

2. f<6< ID djvF

3. $s?<U'<9djvF

4. "Il9&W<k

5. DHCP5<P<

@$dk$s&/i$"sH,\39kH"k<?<O"Il9,+D+k^G"

^?O9YFN=<9,T-k^G"3liN=<9rg!K!w7^9# IP "I

l9,+D+iJ+C?lg"IPCP M47(<7gsO:T7^9#3liN}0

O"$UNH_go;GHQG-^9#

GU)kH=.O"!NH*jG9#

Client : Enabled
UserID : Enabled
Interface : Enabled
Pool : Enabled
DHCP Proxy : Disabled

m: GU)kHGO"PPPf<6<&WmU!$k"$s?<U'<9"^?O IP "

Il9&W<kKO""Il9O=.5lF$^;s#

0*[9H=.WmH3k (DHCP)

0*[9H=.WmH3k (DHCP)O"MCHo</eN[9HK=.Qia<?<

rs!9k?aK+/5l?bNG9# DHCPO">N=.Qia<?<HHbK"

MCHo</&"Il9r[9HKdjvFk!=rw(F$^9#

Wm-7< DHCPU#<Ac<O"@$dk$s PPPf<6<KeoCF"/i$

"sHH7FNr\rL?7^9#3lKhCF"uVO@$dk$s&;C7g

sN|V"^?Oj<9|V,~;9k^GNV"IP "Il9Nj<9ru1k3H

,G-^9# DHCP5<P<+idjvFilk IP "Il9O"PPP IPCPrL7

F@$dk$s&/i$"sHKLN5l^9 (IPCPKD$FNb@O""/;9&

$sF0l<?<&5<S9 =UH&'"HQTNjz- N XIP )fWmH3kY

N`r2H7F/@5$)#@$dk$s&/i$"sH&=UH&'"O"IP "Il

9rdjvFk?aK DHCP ,HQ5l?3HONiJ$NG"DHCP rh0=9

k,WO^C?/"j^;s#

Wm-7< DHCP rHQ9k?aKO"/J/Hb 1 DN DHCP 5<P<,=.

5lF*j"k<?<+i"/;9D=G"k3H,,WG9#

Wm-7< DHCPGO"@$dk$s&f<6<KdjvFilk"Il9O">\

\35l? LAN N185VMCHbK8_9k3H,,WG9#8`*J=.GO"

Wm-7< ARP 5VMCH&k<F#s0rHQD=K7"k<?<,@$dk$

s&/i$"sHKeoCFm<+k&MCHo</eN[9HXN ARP WaK~

zG-kh&K9k,W,"j^9#

DIALs NHQ

h21O DIALs NHQ 269



p\ DHCP N_j

Gbp\*J=.GO"k<?<H18MCHo</eK 1 DN DHCP5<P<,

8_7"j<95lk@$dk$s&"Il9,3N LAN H185VMCHbK"

k3H,,WG9#

/i$"sHO@$dk$s9kH-K"DHCP5<P<+i IP "Il9rj<9

7"/i$"sHHN IPCPM47(<7gsKHQ7^9#

1. 2212H DHCP r18 LAN K\39k#

2. DHCP5<P<r=.7F"+O9k (IP "Il9rj<99k?aN5<P<

N_j}!KD$FO"DHCP5<P<NqAr2H7F/@5$#j<99k IP

"Il9O">\\35l? LAN N5VMCHbK8_7J1lPJi:"^?

Wm-7< ARP , 2212eGHQD=K5lF$J1lPJiJ$3HrP(F

*$F/@5$#)

3. Wm-7< DHCPN8`*J_jGO"Client-Specified"Userid" Interface"*

hS PoolN IP "Il9&M47(<7gs&*W7gsrHQTDK7^9#

Dials Config>list ip
DIALs client IP address specification:
Client : disabled
UserID : disabled
Interface : disabled
DHCP Proxy : enabled

4. DHCP5<P<rIC9k (Dials Config> add dhcp 10.0.0.111 )#

5. @$dk$s&/i$"sH&=UH&'"r Server assignedK_j9k#

m:

a. Server assigned=.O"@$dk$s&/i$"sHNB=KhCF[Jj^

9#

b. /i$"sH&=UH&'"O"=N"Il9r DHCP+i~j9kh&K=

.7FOJj^;s#/i$"sHN"Il9O"i|=.Wa~K""I

l9 0.0.0.0r IPCPKw.7F~j9k3H,,WG9#

6. 3N_jGO"DHCP GATEWAY ADDRESSOGU)kHN 0.0.0.0K7^9#

DHCP 5<P<XN#tN[CW

=.5l? DHCP5<P<O"\35l?k<?<+i~#D=J IP "Il9K8

_7J1lPJj^;s#oKjb<H&"/;9&\C/9+i5<P<K PING

G-k3H,,WG9#

DHCP5<P<,#t[CW%l?ljK"klg"5<P<O~zNw.hN"I

l9rNCF$k,W,"j"^?"INW<k+i IP "Il9rdjvFk+r

(93Hb,WG9# DHCP5<P<rxQ7F?tN5VMCHK"Il9rs!

G-kh&K9keG"IP rdjvFkW<kOEWG"j"IN"Il9&W<k

+i*r9k+KD$F?i+NX(r9k,W,"j^9#=N?aK"DHCP2

<H&'$&"Il9 (giaddr) ,HQ5l^9 (3NQlO RFC 2131NjAK`

r7F$^9)# giaddr O"2212Km<+kN"Il9 (?H(P"H</sjs0

^?O$<5MCH LAN ]<HJI) GJ1lPJj^;s#^?"giaddrO DHCP

5<P<,~zKHQ9k"Il9JNG"DHCP5<P<+N+i3N"Il9K

PING G-k3HbN'9k,W,"j^9#
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#t DHCP 5<P<&MCHo</

i9YN?aK"#tN DHCP5<P<r=.9k3HbD=G9##tN5<P<

r=.7?lg"Wm-7< DHCP/i$"sHO9YFN5<P<K"Il9rR

M"GiKu.7?~zru1~l^9# DHCP5<P<N$:l+, 2 [CWJ

e%lF$?j"W<kbN"Il9KP~7F$J$5VMCHK\35lF$

klgKO"giaddr r=.9k,W,"j^9# 270Z<8NXDHCP5<P<XN

#tN[CWYr2H7F/@5$#

#tN DHCP5<P<,"Il9rs!9kD=-,"kNG"F5<P<K=.9

k"Il9&W<kO*<P<iCW7J$h&K9k3H,EWG9#^?"

DHCP5<P<,~z*hS!wrT& giaddr O 1 D7+J$NG"F"Il9&

W<kO*_$K185VMCHbK8_9k3H,,WG9#

0*Ia$s>5<P< (DDNS)

Ia$s>5<P< (DNS) O"IP "Il9r[9H>K^CW9kbNG"LoO

E*J-Ar}CF$^9#0* DNS U#<Ac<H$&NO"DDNS DHCP5<

P<*hS DNS 5<P<H&KHQ7?lg"DHCP, IP "Il9H[9H>N

^CTs0rQ$F DNS 5<P<r0*K979k3H,G-kU#<Ac<r$

$^9#3NU#<Ac<O"Wm-7< DHCP HloK7+HQG-^;s#

2212 eN DNS rHQD=K7"f<6<&WmU!$kK[9H>r=.9kH

("/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz- N XPPP'

ZWmH3kY N`r2H)"3N[9H>,*W7gs 81 (DDNS)H7F DHCP

5<P<KO5l^9# DDNS KP7F DHCP5<P<,57/=.5lF$kl

g"DHCP5<P<O"k<?<Kj<95l? IP "Il9H"k<?<,w.7

?[9H>rHQ7F"DDNS 5<P<r977^9#3lKhj">Nf<6<O

[9H>rHQ7F@$dk$s&/i$"sHK"/;99k3H,D=KJ

j"/i$"sHO0*K*r5l? IP "Il9rNCF$k,WO"j^;s#

DIALs NHQ

h21O DIALs NHQ 271



DIALs NHQ

272 AIS V3.2 !=NHQ



h22O DIALs N=.

3NOGO"DIALs =.3^sI*hS0n3^sIKD$Fb@7^9#\OK

O"J<Na,^^lF$^9#

v XDIALs 0m<Pk=.D-XN"/;9Y

v XDIALs 0m<Pk=.3^sIY

v 282Z<8NXDIALs 0m<PkFkD-XN"/;9Y

v 282Z<8NXDIALs 0m<PkFk3^sIY

v 286Z<8NX@$dk$s&$s?<U'<9NFkY

v 286Z<8NX@$dk"&H&$s?<U'<9NFkY

DIALs 0m<Pk=.D-XN"/;9

0m<Pk=.Wm;9K"/;99kKO"J<NjgrHQ7^9#

1. OPCONWmsWHG"talk 6 H~O9k# (3N3^sIN\YKD$FO""

/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz-NOPCONW

m;9*hS3^sINOr2H7F/@5$#) ?H(P"!Nh&K~O7^

9#

* talk 6
Config>

talk 6 3^sIr~O9kH"CONFIGWmsWH (Config>) ,<vK=(5l

^9#GiK=.K~C?H-KWmsWH,=(5lJ$lgO"Return rb
&lY!7F/@5$#

2. CONFIGWmsWHG feature dials 3^sIr~O7F DIALs Config> Wms

WHr=(7"DIALs 0m<Pk&Qia<?<=.D-K"/;97^9#

DIALs 0m<Pk=.3^sI

= 39. DIALs0m<Pk=.3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?O

CjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxviiZ<

8NXXkWN~jY r2H7F/@5$#

Add DHCP (0*[9H=.WmH3k) 5<P<r DHCP 5<P<Nj9HK

IC9k+"^?O IP "Il9&W<krIC7^9#
Delete DHCP5<P<rj9H+io|9k+"^?O"Il9&VmC/r IP

"Il9&W<k+i|n7^9#

Disable IP"Il9djvF}0"@$dk"&H&WmH3k"^kA7c7<

MP"SPAPPJ<"*hS0* DNS rHQTDK7^9#
Enable FoN IP "Il9djvF}0"@$dk"&H&WmH3k"^kA7

c7< MP"SPAPPJ<"*hS0* DNS rHQD=K7^9#
List 0m<Pk DIALs Qia<?<H=NMrj9H7^9#
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= 39. DIALs0m<Pk=.3^sI (3-)
3^sI !=

Set vF~V"dhcp2<H&'$&"Il9"NetBIOSM<`&5<P<&"

Il9"m<+kdjvF MAC "Il9"P<Ack&3M/7gs

(VC)"0*M<`&5<P<&"Il9"@$dk"&Hsh0?$^<"

*hS@$dk"&H&5<P<>r_j7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD-N

*;Y r2H7F/@5$#

Add

add 3^sIO"77$Wm-7< DHCP5<P<r5<P<Nj9HKIC9k

+"^?O IP "Il9&W<krIC9kNKHQ7^9#

Wm-7< DHCP5<P<&j9HKO DHCP5<P<N IP "Il9,~CF*

j"3N IP "Il9,@$dk$s&/i$"sHKj<95l^9#i9YN?

aK"#tN5<P<rIC9k3HbD=G9#5<P<NGgtO 20 G9#

IP "Il9&W<k&U#<Ac<O"k<?<,m<+kjA5l?"Il9&W

<k+i@$dk$s&/i$"sHXN IP "Il9rhjP93H,G-k}!

rs!7^9#/i$"sHO"k<?<XN\3|Vf"3N"Il9rHQ9

k3H,G-^9#W<kO"1 D^?O#tNVmC/N IP "Il9+i=.5

l^9#VmC/NGgtO 20 G9#FVmC/O"p\ IP "Il9HVmC/

bN"Il9NDtKhCFjA5l^9#FVmC/bN"Il9O"p\"I

l9+iO^CF":gK"37F$^9#

=8:

add dhcp-serveripaddress

ip-pool baseaddress #addresses

dhcp-server ipaddress

XjN IP "Il9rbD dhcp5<P<rIC7^9#

c:

DIALs Config> add dhcp-server
DIALs Proxy DHCP server address [0.0.0.0]? 10.0.0.1

ip-pool baseaddress #addresses

"Il9&VmC/r IP W<kKIC7^9#

c:

DIALs Config> add ip-pool
Base address []? 192.1.100.18
Number of addresses [1]? 57
DIALs config>add ip-pool
Base address []? 192.2.200.1
Number of addresses [1]? 250
DIALs config>list ip-pools

Configured IP address pools:
Base Address Last Address Number
------------ ------------ ------
192.1.100.18 192.1.100.74 57
192.2.200.1 192.2.200.250 250
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Delete

delete 3^sIO"5<P<Nj9H+i{8NWm-7< DHCP5<P<ro|

9k+"^?O IP "Il9&W<k+i"Il9&VmC/ro|9kNKHQ7

^9#

=8:

delete dhcp-serverip address

ip-pool baseaddress #addresses

dhcp-server ipaddress

XjN IP "Il9rbD dhcp5<P<ro|7^9#

c:

DIALs Config> delete dhcp-server
Enter the address to be deleted [0.0.0.0]? 10.0.0.1

ip-pool baseaddress #addresses

IP W<k+i"Il9&VmC/ro|7^9#

c:

DIALs Config> delete ip-pool
Base IP address of the block to be removed []? 192.2.200.1

Disable

disable 3^sIO"IP "Il9djvF}0"@$dk"&H&WmH3k" SPAP

PJ<"*hS0* DNS rHQTDK9kNKHQ7^9#

=8:

disable dynamic-dns

dial-out

ip-address-assignmenttype

spap-banner

dial-out type
telnet^?O IBM DIALs @$dk"&H&/i$"sHHN@$dk"&H

rHQTDK7^9#J<NbNrXj9k3H,G-^9#

dials 9YFN IBM DIALs @$dk"&H&/i$"sHrHQTDK7

^9#

telnet 9YFN telnet/i$"sHrHQTDK7^9#

>}N?$WN/i$"sHrHQTDK9k?aKO"F?$W4HK

disable dial-out3^sIr~O9k,W,"j^9#>}N?$WN/i$"

sHrHQTDK9kH"2212eN@$dk"&H,HQTDKJj^9#

dynamic-dns
f<6<N[9H>N DHCP*W7gs 81 rw.9kNrHQTDK7^

9#\YKD$FO"271Z<8NX0*Ia$s>5<P< (DDNS)Yr2

H7F/@5$#
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IP-address-assignment type
FoN IPCP "Il9djvF}0rHQTDK7^9#J<N$:lbX

jG-^9#

v Client - /i$"sHXj IP "Il9djvFrI_7^9#

v Userid -'Zf<6<&WmU!$krHQ7F IP "Il9r4YkNr

I_7^9#

v Interface -k<?<,$s?<U'<9N IPCP _jMrHQ9kNrI

_7^9#

v Pool - k<?<, IP "Il9&W<krHQ7F/i$"sHK"Il

9rdjvFkNrI_7^9#

v DHCP-proxy -k<?<, DHCP5<P<+i"Il9rj<99kNr

I_7^9#

djvF}0KD$FN\YO"268Z<8NX5<P<s!N IP "Il9Y

r2H7F/@5$#

spap-banner
SPAPPJ<r SPAPKhCF'Z5l?jb<H&f<6<Kw.9kN

rHQTDK7^9#

m: \n r~O9kH"PJ<N~T8z,/i$"sHK=(5l^9#

Enable

enable 3^sIO"IP "Il9djvF}0"@$dk"&H&WmH3k" SPAP

PJ<"*hS0* DNS rHQD=K9kNKHQ7^9#

=8:

enable dynamic-dns

ip-address-assignment . . .

spap-banner

dial-out type
telnet^?O IBM DIALs @$dk"&H&/i$"sHHN@$dk"&H

rHQD=K7^9#GU)kHGO">}N?$WN/i$"sH,HQ

D=KJj^9#J<NbNrXj9k3H,G-^9#

dials 9YFN IBM DIALs @$dk"&H&/i$"sHrHQD=K7

^9#

telnet 9YFN telnet/i$"sHrHQD=K7^9#

dynamic-dns
f<6<N[9H>N DHCP*W7gs 81 rw.9kNrHQD=K7^

9#\YKD$FO"271Z<8NX0*Ia$s>5<P< (DDNS)Yr2

H7F/@5$#

IP-address-assignment type
FoN IPCP "Il9djvF}0rHQD=K7^9#k<?<OHQD

=K5lF$kF}0rj9HgKnT7^9#J<N$:lbXjG-^

9#
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v /i$"sH - /i$"sHO"HQ9k"Il9rXj9k3H,G-

^9#

v Userid -k<?<O'Z5l? PPPf<6<&WmU!$kG IP "Il

9r4Y^9#"Il9,s<mNlg"=N"Il9,/i$"sHK

s!5l^9#

v Interface -k<?<O$s?<U'<9K=.5l? IP "Il9r4Y^

9#"Il9,s<mNlg"=N"Il9,/i$"sHKs!5l^

9#

v Pool - k<?<O IP "Il9&W<k+i"Il9rWa7^9#"I

l9,xQD=Nlg"=l,/i$"sHKs!5l^9#

v DHCP-proxy -k<?<O DHCP+i"Il9Nj<9rn_^9#.y

7?lg"=N"Il9,/i$"sHKs!5l^9#

djvF}0KD$FN\YO"268Z<8NX5<P<s!N IP "Il9Y

r2H7F/@5$#

spap-banner
SPAPPJ<r SPAPKhCF'Z5l?jb<H&f<6<Kw.9kN

rHQD=K7^9# SPAPPJ<NF-9Hr~O9kNKO"279Z<8

NXSetYKb@5lF$k set spap-banner 3^sIrHQ7^9#\Y

KD$FO""/;9&$sF0l<?<&5<S9 =UH&'"HQTN

jz- N XShiva Q9o<I'ZWmH3k (SPAP)Y r2H7F/@5

$#

List

list 3^sIO"=TN=.r=(9kNKHQ7^9#]$sH&]$sH&3s
=<k+i"FMCHo</N DHCPuV*hSj<9~VrFk9k3H,G-^

9#cKD$FO""/;9&$sF0l<?<&5<S9 =UH&'"HQTNj

z- N listipcp 3^sIN`r2H7F/@5$#

=8:

list all

dhcp-servers

dial out

dynamic-dns

ip-address-assignment

ip-pools

name-servers

spap-banner

time-allowed

vc-parameters

c:

DIALs config>li all
DIALs client IP address assignment:
Client : Enabled
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UserID : Enabled
Interface : Enabled
Pool : Enabled
DHCP Proxy : Disabled

Configured IP address pools:
Base Address Last Address Number
------------ ------------ ------
11.0.0.100 11.0.0.129 30
11.0.0.210 11.0.0.229 20

Configured DHCP servers: 11.0.0.2 11.0.0.50
Proxy DHCP is currently disabled
DHCP gateway address (giaddr): 11.0.0.10

Dynamic DNS: Enabled

Primary Domain Name Server (DNS): 11.0.0.2
Secondary Domain Name Server (DNS): None
Primary NetBIOS Name Server (NBNS): 11.0.0.2
Secondary NetBIOS Name Server (NBNS): None

Time allowed for connections: Unlimited

SPAP banner :Enabled
Welcome to the network...

Box-level dial-out settings
Inactive timer: 15
LAN Protocols enabled for dial-out: TELNET DIALs
Server name: DIALOUT_SERVER

Number of Mac Addresses defined = 0
Base MAC Address: 000000000000

VC: Maximum Virtual Connections = 50
VC: Maximum suspend time (hours) (0 is unlimited) = 12
VC: Idle timeout period (seconds) = 30

Multi-chassis MP: Endpoint discriminator (0 means use box s/n) = 0

DIALs config>

3NcO"J<N3Hr(7F$^9#

DIALs client IP address specification
IP "Il9djvF}0H=l,HQD=+I&+r=(7^9#3N;/

7gs*hS\C/9&lYk&@$dk"&H_jM,~CF$k;/7

gsN=(O"list ip-address-assignment 3^sIXN~zH7Fu1h

j^9#

IP address pools
=.5l? IP "Il9&W<kr=(7^9#3N;/7gsN=(O"list
ip-pool 3^sIXN~zH7Fu1hj^9#

Configured DHCP servers
=_ DHCP5<P<H7F=.5lF$k IP "Il9Nj9Hr=(7^

9#3N;/7gsKO"DHCP 2<H&'$H7FHQ5lF$k$s?

<U'<9bj9H5l^9#3N;/7gsN=(O"list dhcp-servers
3^sIXN~zH7Fu1hj^9#

Dynamic Name Servers
0* DNS ,HQD=+I&+r=(7^9#3N;/7gsN=(O"list
dynamic-dns 3^sIXN~zH7Fu1hj^9#
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primary domain server (dns)
3NTH=N<NtTO"=.5lF$k 1 !*hS 2 !M<`&5<P

<r=(7^9#3N;/7gsN=(O"list name-servers 3^sIXN

~zH7Fu1hj^9#

time allowed
3Nf<6<NGg~V (,) r=(7^9#3N;/7gsN=(O"list
time-allowed 3^sIXN~zH7Fu1hj^9#

spap banner
spapPJ<NbFr=(7^9#3N;/7gsN=(O"list spap-banner
3^sIXN~zH7Fu1hj^9#

vc connections
=.5l?P<Ack&3M/7gsKX9kpsr=(7^9#

multi-chassis mp
=.5l?(sI]$sH1LRr=(7^9#

Set

set 3^sIO"vF~V"DHCP2<H&'$&"Il9"NetBIOSM<`&5<

P<&"Il9"0*M<`&5<P<&"Il9"@$dk"&Hsh0?$^

<"*hS@$dk"&H&5<P<>r_j9kNKHQ7^9#

=8:

set dhcp-gateway-address

dial-out . . .

dns . . .

laa

multi-chassis-mp

nbns . . .

spap-banner . . .

time-allowed

vc-parameters

dhcp-gateway-address interface# ipaddress
DHCP2<H&'$KP~9k IP "Il9r_j7^9# DHCPO"Il

9rJ<N\*GHQ7^9#

1. DHCPN~zhN"Il9#

2. DHCP,djvFk IP "Il9,~CF$k"Il9&W<kNX(#

DHCP 5<P<, LAN $s?<U'<9K>\\35lF$J$lg"3

N"Il9O"DHCP 5<P<XN IP \3r}D LAN $s?<U'<9

N&AN 1 DN"Il9H7F=.9k,W,"j^9#\YKD$FO"

269Z<8NX0*[9H=.WmH3k (DHCP)Y"*hS RFC 1541N

XgiaddrY NjAr2H7F/@5$#
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dial-out parameter
@$dk"&H&MCHo</Nsh0?$^<^?O5<P<>r_j7

^9# Parameter O"J<N$:l+G9#

inactivity-timer
@$dk"&H&MCHo</N@$dk"&Hsh0?$^<r

_j7^9#3lO"f<6<,G<?&HiU#C/J7K\3

7F$ilk~V (,) H7FjA5l^9#?H(P"sh0?$

^<, 5 ,K_j5lF$klg"5 ,VG<?Nwu.,J$H"

=N\3O|n5l"bG`,xQD=KJj^9#GU)kHM

O 0 G9#3lOsh0?$^<OHQTDK5l"\3O5BK

]}5lk3HrU#7F$^9#

servername
@$dk"&H&5<P<N>0r_j7^9# 30 8z^GN95

N$UN8zsrHQG-^9#GU)kHMO

X2210_DIALS_SERVERY G9#3lO"IBM DIALs @$dk"&

H&/i$"sH, XChooserY"Wj1<7gsrHQ7F@$d

k"&H&5<P<r+D1kH-K=(5lk>0G9#3NQ

ia<?<O"telnet@$dk"&H&/i$"sHKP7FOU#

r}A^;s#

dns type ipaddress
1 !*hS 2 !Ia$s>5<P< (DNS) r=.7^9# Type O"J<
N$:l+G9#

primary
HQ9k@$dk$s&/i$"sHN 1 ! DNS 5<P<N IP "

Il9r_j7^9#ltN@$dk"&H&/i$"sHGO (C

K"Windows 95)"3NMO IPCP~KrD5l^9#

secondary
HQ9k@$dk$s&/i$"sHN 2 ! DNS 5<P<N IP "

Il9r_j7^9#ltN@$dk"&H&/i$"sHGO (C

K"Windows 95)"3NMO IPCP~KrD5l^9#

laa #MAC_addresses MAC_address_base

m<+kI}"Il9 (LAA) F<VkN MAC "Il9*hSp\"Il9

Ntr_j7^9# LAA "Il9rHQ9kNO"l$d< 2 HsMk&

MCHo</@1G9#

#MAC_addresses
MAC_Address_Base+iO^k LAA F<VkKIC9k MAC "I

l9NtrXj7^9#

-zM: 0 A 256

GU)kHM: 0

MAC_address_base
LAA F<VkNp\ MAC "Il9rXj7^9#

-zM: $UN-zJ MAC "Il9

GU)kHM: 000000000000
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c:

DIALs config>set laa
Number of Mac Addresses: [0]? 20
Locally Administered Mac Address Base (hex) [000000000000]? 002210aaaaaa
DIALs Config>

multi-chassis-mp
HQ9k(sI]$sH1LRr_j7^9#18PsIkKkg9k9Y

FNjs/O"18(sI]$sH1LRr}CF$J1lPJj^;s#

c:

DIALs Config> set multi-chassis-mp
Enter Endpoint Discriminator to use from stacked group (0 for box S/N): 2345

nbns type ipaddress
1 !*hS 2 ! NetBIOSM<`&5<P<r=.7^9# Type O"J<
N$:l+G9#

primary
1 ! NetBIOSM<`&5<P<N IP "Il9r_j7^9#

secondary
2 ! NetBIOSM<`&5<P<N IP "Il9r_j7^9#

spap-banner
SPAP'Zr5oK0;7?9YFN/i$"sHKw.9kaC;<8r=

.9k3H,G-^9#

c:

DIALs config>set spap-banner
SPAP banner :Disabled

Enter Banner: Welcome to the network...

time-allowed
PPP@$dk$s&f<6<*hS@$dk"&H&f<6<KvF5lk

~Vr_j7^9#3NQia<?<O"f<6<,\3r]}G-kGg

~V (,) rjA7^9#GU)kHMO 0 G"3lOf<6<,5BK\

37F$ilk3HrU#7^9#

vc-parameters
3NQia<?<O"GU)kHN0m<Pk&P<Ack&3M/7gs

0-r_j9kNKHQ7^9#79F`O"\3NGgt"GfG~V"

*hSsh0?$`"&HMN~OraakWmsWHrP7^9#

c:

Config> feature DIALs
DIALs Config> set vc-parameters
Maximum Virtual Connections [50]? 40
Maximum suspended time (hours) (0 is unlimited) [10]? 18
Inactivity Timeout (seconds) [30]? 60
DIALs Config>

Maximum Virtual Connections
h0uV^?OfGuVKG-kP<Ack&3M/7gsNGg

t# MP G VC rHQ9klg"3NMO*}\3Nthj 1 @

1g-$MK=.7F/@5$#

-zM: 0 A 255

GU)kHM: 50
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Maximum suspended time
79F`,\3r*;9k0K"P<Ack&3M/7gsrfG

uVK*1kGg~V#3NQia<?<r 0 KXj9kH"P<

Ack&3M/7gsO5BKfGuVG$il^9#

-zM: 0 A 48

GU)kHM: 12

Inactivity Timeout
fG9k0K"P<Ack&3M/7gsrsh0uVK*1kC

t#

-zM: 10 A 1024

GU)kHM: 30

DIALs 0m<PkFkD-XN"/;9

DIALs Fk3^sIK"/;99kKO"J<NjgrHQ7^9#

1. OPCONWmsWHG talk 5 r~O9k# (3N3^sIN\YKD$FO""

/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz-N “OPCONW

m;9*hS3^sI” NOr2H7F/@5$#) ?H(P"!Nh&K~O7

^9#

* talk 5
+

talk 5 3^sIr~O9kH"<vK GWCONWmsWH (+) ,=(5l^9#

GiK=.K~C?H-KWmsWH,=(5lJ$lgO"Return rb&lY
!7F/@5$#

2. + WmsWHG feature dials 3^sIr~O7F DIALS Console> WmsWH

r=(7F"0m<PkFkD-K"/;97^9#

c:

+ feature dials
DIALS Console>

DIALs 0m<PkFk3^sI

= 40. DIALs0m<PkFk3^sI
3^sI !=

Clear CjNfG5l?P<Ack&3M/7gsr/j"7^9#

List FoNP<Ack&3M/7gsNuV"^?O9YFNP<Ack&3M

/7gsr=(7^9#

Reset DIALSQia<?<r0*Kh0=7^9#
Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD-N

*;Y r2H7F/@5$#

Clear

clear 3^sIO"CjNfG5l?P<Ack&3M/7gsr/j"9kNKH
Q7^9#
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=8:

clear vc connection_id

vc connection_id

*;9kfGP<Ack&3M/7gsrXj7^9# connection_idr~j

9kKO"list all-vc ^?O list suspended-vcs 3^sIr~O7^9#

List

list 3^sIO"9YFNP<Ack&3M/7gs"h0uVNP<Ack&3M
/7gs"fG5l?P<Ack&3M/7gs"^?O vc-parametersNMr=(9

kNKHQ7^9#

=8:

list all

active-vcs

all-vcs

dhcp-servers

ip-address-assignment

ip-pool

suspended-vcs

active-vcs
9YFNh0uVNP<Ack&3M/7gsN0-r=(7^9#0-N

b@KD$FO"all-vcs Qia<?<N`r2H7F/@5$#

all-vcs
9YFNh0uV*hSfGuVNP<Ack&3M/7gsN0-r=(

7^9#3N=(O"list active-vcs 3^sIH list suspended-vcs 3^

sIN=(rH_go;?bNG9#

c:

+ feature dials
DIALS console> list all
DIALs client IP address assignment:
Client : Enabled
UserID : Enabled
Interface : Enabled
Pool : Enabled
DHCP Proxy : Disabled

Current IP address pools:
Base Address Last Address Total Free
------------ ------------ ----- ----

* 11.0.0.100 11.0.0.129 30 30
11.0.0.210 11.0.0.229 20 19

Current DHCP servers: 11.0.0.2 11.0.0.50
Proxy DHCP is currently disabled
DHCP gateway address (giaddr): 11.0.0.10

Active VCs:
Conn ID Interface Idle-Timeout Connected Username
========== ========= ============ HHH:MM:SS ================
1656494850 8 30 0:26:15 don
7293521502 9 30 1:41:57 jane
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Suspended VCs:
Hrs.Max

Conn ID Suspend Suspended Username
========== ======= HH:MM:SS ======================
9256166098 12 0: 4:13 joe

h0*hSfG VC N0-O"!NH*jG9#

Conn ID
P<Ack&3M/7gsN\3 ID#79F`O"\3rN)9k

H-K ID rdjvF^9#

Username
AAA"RADIUS"^?OP<Ack&3M/7gsrN)9km<

+k&j9H&f<6<

h0 VC Nlg:

Interface
P<Ack&3M/7gsrI}7F$kMCHo</&$s?<

U'<9#

m: VC ,fG7?3N$s?<U'<9rHQ7F$k>Nf<6

<,djr/39Nrr1k?aK"$s?<U'<9djv

FrHQ7F$k@$dk"CW&/i$"sHKO"IP "Il

9rdjvFJ$G/@5$#

Idle Timeout
79F`, VC rfG9k0Ksh0uVKJCF$k~Vt (,)#

3lO set 3^sINsh0?$^<NMKlW7F$^9#

Connected HHH:MM:SS
VC ,$s?<U'<9K\35lF$?~Vt (~V","C)

fG VC Nlg:

Hrs. Max Suspended
79F`,\3r*;9k0K VC ,fGuVG$ilkGg~V#

3lO set 3^sINGgfG~VNMKlW7^9#

Suspended HH:MM:SS
VC ,fG5lF$?gW~Vt (~V","C)

dhcp-servers
DHCP 5<P<H=N IP "Il9KD$F=.5l?psr=(7^9#

ip-address-assignment
IP "Il9r/i$"sHKdjvFkNKHQG-k}0r=(7^9#

ip-pool
=_NW<kNHQu7r=(7^9#

c:

DIALs Console> list ip-pool
Current IP address pools:

Base Address Last Address Total Free
------------ ------------ ----- ----

* 192.1.100.18 192.1.100.74 57 57
192.2.200.1 192.2.200.250 250 250

Note: The * indicates from which block the next address will be retrieved.
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suspended-vcs
9YFNfGuVNP<Ack&3M/7gsN0-r=(7^9#0-N

b@KD$FO"all-vcs Qia<?<N`r2H7F/@5$#

vc-parameters
set vc-parameters 3^sIrHQ7F_j5l? vc-parametersNMr=(

7^9#

Reset

reset 3^sIO"talk 6 G DIALs $s?<U'<9KC(il?=.Q9r0*

Kh0=9kNKHQ7^9#

=8:

reset all

dhcp-parameters

ip-address-assignment

ip-pool

vc-parameters

all DHCP"IP "Il9djvF"*hS IP W<kN=.Q9r0*Kh0=7

^9#

dhcp-parameters
DHCP =.r0*Kh0=7^9#

ip-address-assignment
IP "Il9djvF}0N=.r0*Kh0=7^9#

ip-pool
IP "Il9&W<kN=.r0*Kh0=7^9#

vc-parameters
VC =.Q9r0*K977^9#

@$dk"&H&$s?<U'<9=.3^sI

@$dk"&H&$s?<U'<9&Qia<?<D-K"/;99kKO"!N

h&K7^9#

1. * WmsWHG talk 6 H~O9k#

2. Config > WmsWHG net n H~O9k#

3. Circuit config: n> WmsWHG encapsulator H~O9k#

286Z<8N=41 O"dial-out config> WmsWH+ixQD=J3^sIrj9H

7F$^9#
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= 41. @$dk"&H&$s?<U'<9=.3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?O

CjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxviiZ<

8NXXkWN~jY r2H7F/@5$#

Set bG`KP~9k]<H>rjA7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD-N

*;Y r2H7F/@5$#

Set

set 3^sIO"bG`N]<H>rjA9kNKHQ7^9#

=8:

set portnamename

portname
bG`KP~9k]<HN>0rjA7^9#3N>0O"bG`&W<k

rjA9kNKHQ7^9# >0N95OGg 30 8z^GG9#

GU)kHM: ALL_PORTS

c: dial-out config>set portname localcalls

@$dk$s&$s?<U'<9NFk

@$dk$s&$s?<U'<9NFkO">N PPP@$dks~NFkH1MG

9#\YKD$FO""/;9&$sF0l<?<&5<S9 =UH&'"HQTN

jz- N X]$sH&]$sH&WmH3k&$s?<U'<9N=.*hSFkY

NOr2H7F/@5$#

@$dk"&H&$s?<U'<9NFk

=42 O"@$dk"&H&$s?<U'<9rFk9kNKHQG-k3^sIrj

9H7F$^9#

= 42. @$dk"&H&$s?<U'<9Fk3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?O

CjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxviiZ<

8NXXkWN~jY r2H7F/@5$#

Clear 3N@$dk"&H&$s?<U'<9N}Wrj;CH7^9#

List @$dk"&H&$s?<U'<9N=_NuV"3N$s?<U'<9e

Gwu.5l?P$Ht"*hS/i$"sHN=TQia<?<rj9H

7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD-N

*;Y r2H7F/@5$#

DIALs N=.
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Clear

clear 3^sIO"3N$s?<U'<9KhCFwu.5l?*/FCHtN}W
rj;CH9kNKHQ7^9#

=8:

clear

c:

clear
Statistics reset.

List

list 3^sIO"@$dk"&H&$s?<U'<9N=_NuVr=(9kNKH
Q7^9# list 3^sIOoK"@$dk"&H&MCHo</N=_NuV"=N
uVKQ95lF+iPa7?~V"*hSwu.7?P$Htr=(7^9#

=8:

list

sh0$s?<U'<9Nc:

list
Dial-out Settings for current session:

Dial-out state is DOWN
Time since change = 52 minutes and 34 seconds

Dial-out Octets transmitted = 0
Dial-out Octets received = 0

Session down, no valid settings

m: /i$"sH, telnetrHQ7F@$dk"&H&]<HK\37F$klg"

5<P<O'ZrToJ+C?NG"f<6<>O8_7^;s#

h0$s?<U'<9Nc:

list
Dial-out Settings for current session:

Dial-out state is UP
Time since change = 3 seconds

Dial-out Octets transmitted = 14
Dial-out Octets received = 765

Current user = not available
Time allowed for user = unlimited
Inactivity timer for port = 10 minutes
Line speed = 57600
Current DTR state = DTR ON
Current dial-out protocol = TELNET
Options negotiated:

Will Suppress Go Ahead
Wont' Echo characters

h0 IBM DIALs @$dk"&H&/i$"sHNc:

list
Dial-out Settings for current session:

Dial-out state is UP

DIALs N=.
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Time since change = 12 seconds

Dial-out Octets transmitted = 11
Dial-out Octets received = 756

Current user = ebooth
Time allowed for user = unlimited
Inactivity timer for port = 10 minutes
Line speed = 57600
Current DTR state = DTR ON
Current dial-out protocol = DIALs

DIALs N=.
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h23O 7s&5<P<&U#<Ac<NHQ

3NOGO"IBM 2212 N7s&5<P<&U#<Ac< (TSF)NHQ!KD$Fb

@7^9#

MCHo</&9F<7gsN5b

MCHo</&9F<7gsO"Q<=Jk&3sTe<?< (PC)KwF*j"-

<\<I"G#9Wl$"*hS^&9rw(F$^9#MCHo</&9F<7

gsH PCNgJjc@O"MCHo</&9F<7gsNU!$kO"^7sbt

NO<I&G#9/eGOJ/"MCHo</&5<P<eKos9k3HG9#

MCHo</&9F<7gsO0iU#+k&f<6<&$s?<U'<9 (GUI) r

s!7"f<6<O3lrHQ7F(_el<?<"jb<H X "Wj1<7gs"

WebVi&6<""Wj1<7gs"*hSWjs?<JI"5^6^Jj=<9K

"/;9G-^9#

MCHo</&9F<7gsO"H</sjs0^?O$<5MCH\3rp7"

TCP/IP rHQ7F"5<P<HL.7^9#MCHo</&9F<7gsNE;*

s&Wm;9O"!NH*jG9#

v Tx/-is@`&"/;9&abj<Kos9kV<H&bK?<&Wm0i

`,+O7"E;*s+JF9H,BT5l^9#

v MCHo</&9F<7gs,"IP "Il9"5<P<&"Il9"*hSV<

H&U!$kNQ9H>0JINpsrMCHo</&9F<7gsKs!9k

BootP^?O DHCP 5<P<K\37^9#eojK"MCHo</&9F<7

gsO"Tx/-is@`&"/;9&abj<K]I5lF$kM+i3Np

srhjP93HbG-^9#

v MCHo</&9F<7gs,"HjS"k&U!$k>wWmH3k (TFTP)"j

b<H&U!$k&79F`/400 (RFS/400)"^?OMCHo</&U!$k&79

F` (NFS) rHQ7F"*Zl<F#s0&79F`"O<I&'"=.U!$

k"*hS"Wj1<7gs&Wm0i`JINp\3<Ir"p\3<I&5

<P<+i@&sm<I7^9#

v MCHo</&9F<7gs,"MCHo</&9F<7gsK\35lF$k

Wjs?<N=.dMCHo</&9F<7gsN-<\<I@lJIN<vY

<9N=.psr"<v=.5<P<+i@&sm<I7^9#

v MCHo</&9F<7gs,m0*shLr=(7^9#33G"f<6< ID

HQ9o<Ir~O9k3H,G-^9#

v 'Z5<P<,f<6< ID HQ9o<INEv-!:rT$"Q<=Jk&f<

6<&U!$kXN"/;9rvD7^9#

v f<6<NDL_jD-NQ9,@&sm<I5l^9#

v MCHo</&9F<7gs,DL_jG9/HCWr=(7^9#

MCHo</&9F<7gsN\YKD$FO"IBM Network Station Manager

Installation and Use"SC41-0664r2H7F/@5$#
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7s&5<P<&U#<Ac<N5b

1 fN*}uV, BootP/DHCP5<P<"V<H&5<P<"<v=.5<P<"*

hS'Z5<P<H7F!=9k3Hb"=l>lN5<P<rL9NuVK9k

3HbG-^9#?H(P"MCHo</&9F<7gsr AS/400K\37"AS/400

, BootP5<P<"p\3<I&5<P<"<v=.5<P<"*hS'Z5<P<

NrdrL?93H,G-^9#eojK"F5<P<rL9N*}uVK9k3

HbG-^9#?H(P"NT 5<P<, DHCP5<P<H7F/-"AS/400,p

\3<I&5<P<"LN AS/400,<v=.5<P<"5iKLN AS/400,'Z

5<P<H7F//MCHo</KMCHo</&9F<7gsr\39kH$C

?3H,D=G9#

7s&5<P<&U#<Ac<rHQ9kH"2212rp\3<I&5<P<K9k3

H,G-^9# TSFNHQ,>^7$}3r(9 1 DNcr"291Z<8N^23 H

291Z<8N^24 K(7^9# 291Z<8N^23 GO"MCHo</&9F<7gs

K,WJU!$kO9YF1lN5<P<+i@&sm<I5l^9#MCHo<

/&9F<7gsNE;*s~KO"@&sm<IOta,P$HK#7^9#3

lO"CK?tNMCHo</&9F<7gs,1~KE;r~l?lg"MCH

o</&$sUi9Hi/Ac<N_Ji:"p\3<I / <v=.5<P<^?O

'Z5<P<H7F//uVKHCFbsoKg-Ji4,++kD=-,"j^

9# 291Z<8N^24 O"jb<H&G7s&5<P<,HQ5lF$kMCHo<

/r(7F$^9#MCHo</&9F<7gsNV<H&3<IKX"9kU!

$kN?/O"7s&5<P<KhCF-cC7e5l^9#MCHo</&9F

<7gsNE;r*sK7?H-"[HsINV<H&3<IO7s&5<P<+

im<I5l"MCHo</&$sUi9Hi/Ac<rL7FHis9]<H9

k,W,"kG<?Oo:+JL@1KJj^9#3Nh&K 1 DN5<P<Nh}

,:k3HKhj"MCHo</&HiU#C/,:/7"MCHo</&9F<

7gsNE;*sr0;5;kNK,WJ~Vr;L9k3H,G-^9#

7s&5<P<KhCF-cC7e5lkU!$kO"^9?<&U!$k&5<

P<Kos9kU!$kN3T<JNG"^9?<&U!$k&5<P<eNP<

8gs,Q95l?lg"7s&5<P<O=NU!$kNP<8gsr979k

,W,"j^9#J<N~@G"7s&5<P<O"9YFN-cC7e&U!$

k,^9?<&U!$k&5<P<NP<8gsH1lG"k3HrN'7^9#

1. IBM 2212 NE;*s~

2. IBM 2212 NFm<I^?Oj9?<H~

3. TSFNj9?<H~

4. TSF=.GXj5l?~VVVK#7?H-

5. SNMP MIB "/7gs&Qia<?<KhCF/05l?H-

6. TSF talk 5 refresh 3^sI,P5l?H-

7. U!$kK"/;99k?SK (TFTPr|/)# TSFO""/;97?FU!$

k,"^9?<&U!$k&5<P<eNP<8gsKlW7F$k3HrN'

7^9#jc,!P5l?lg"U!$kO975l^9#=NeG TSFO"D

jNU!$kb^9?<&U!$k&5<P<KlW7F$k3HrN'7^

9#

TSF NHQ
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BootP/DHCP 5]<H

2212+NO BootP/DHCP5<P<H7F0n7^;s," 2212O BootP/DHCPW

aNfQ(<8'sHH7F//h&K=.9k,W,"j^9#

^ 23. 7s&5<P<NJ$jb<H&MCHo</&9F<7gs

^ 24. 7s&5<P<N"kjb<H&MCHo</&9F<7gs

TSF NHQ
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#t5<P<D-KD$FN\YO"IBM Network Station Manager Installation and

Use"SC41-0664r2H7F/@5$#

MCHo</&9F<7gsHNL.KHQ9kWmH3k

MCHo</&9F<7gsH=N5<P<VNL.KHQ9kWmH3kO"

BootP/DHCPN=.^?OMCHo</&9F<7gs NVRAM N=.N$:l+

Gha^9#$:lNlgb"MCHo</&9F<7gs,HQ9kWmH3k

O"TSF N=.H_9-,J1lPJj^;s#

TSF,^9?<&U!$k&5<P<HNL.K RFSrHQ9kh&K=.5lF

$klg"TSFOMCHo</&9F<7gs+iN RFS*hS TFTPWaOu1

~l^9,"MCHo</&9F<7gs+iN NFS WaKO~z7^;s#

1MK"TSF,^9?<&U!$k&5<P<HNL.K NFSrHQ9kh&K=

.5lF$klg"TSFOMCHo</&9F<7gs+iN NFS*hS TFTPW

aOu1~l^9,"MCHo</&9F<7gs+iN RFSWaKO~z7^;

s#

RFS NHQ

TSFO"RFSrHQ7F AS/400XN\3rN)7^9#MCHo</&9F<7g

s,U!$kN*<WsrWa9kH"TSFO'ZN?aK=NWar AS/400K>

w7^9#MCHo</&9F<7gs,'Z5lJ+C?lg"TSFOWa5l?

U!$krMCHo</&9F<7gsKwj^;s#MCHo</&9F<7g

s,'Z5l"AS/400eNWa5l?U!$kNP<8gs, IBM 2212 TSFK]

I5lF$kP<8gsH[JCF$klg"MCHo</&9F<7gsNWa

O AS/400KO5l^9# AS/400eNU!$k,"TSF,-cC7e7?U!$k

H18P<8gsNlgKO"TSFO=NU!$krMCHo</&9F<7gsK

s!7^9#

TSF+i AS/400XN\3,xQT=NlgO"TSFO=_-cC7e5lF$kU

!$krMCHo</&9F<7gsKs!7^9#

TFTP NHQ

MCHo</&9F<7gsH TSFNVNL.K TFTP,HQ5lF$klg"U

!$k,xQD=G"lP"TSFOMCHo</&9F<7gs+iNU!$kNW

aK~8^9# TSF H^9?<&U!$k&5<P<NVNP<8gsNN'OT

ol^;s#U!$k, TSF -cC7ebKJ$lgKO"MCHo</&9F<

7gs+iNWaO^9?<&U!$k&5<P<K>w5l^9#

NFS NHQ

MCHo</&9F<7gsH TSFNVNL.K NFS,HQ5lF$klg"MC

Ho</&9F<7gs+iU!$kNWa,"kH"TSFO=NU!$k,-cC

7ebK"klgO"U!$kN5<S9r+O7^9#1~K"=NU!$k,

^9?<&U!$k&5<P<bNbNH18P<8gsG"k+I&+rN'7

TSF NHQ
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^9#18GJ$lg"TSFOU!$kN5<S9rGAZj"?@AK^9?<&

U!$k&5<P<+i77$P<8gsr@&sm<I7Oa^9#

TSF,=NU!$kr-cC7e7F$J$lg"TSFO ″U!$k,+D+iJ$
″ H$&aC;<8ra7^9#^?"Wa5l?U!$k,"5VG#l/Hj<
H_~_ H7F=.5lF$kG#l/Hj<bKos7F$klg"^?O=Nh

&J=.NG#l/Hj<<N5VG#l/Hj<bKos7F$klg"U!$

k,^9?<&U!$k&5<P<bK8_9lP"TSFOU!$kN-cC7er

+O7^9#

U!$k&-cC7eN97

IBM 2212 NU!$k&-cC7eKHQ9kWmH3kO"TSFN=.KhCFh

^j^9# add master-file-server 3^sIrHQ7F"^9?<&5<P<rX

j7^9#

rfs rXj9kH"v0m<I&j9H&U!$k>N~OraakWmsWH,P^

9#v0m<I&j9HHO"TSF,-cC7e9k,W,"kU!$kN04$~

U!$k>rXj9k ASCII U!$kG9#

nfsrXj9kH"-cC7e9kG#l/Hj<>N~OraakWmsWH,P^

9 ($/D+NGU)kHM,s!5lklgb"j^9)#G#l/Hj<rXj9

kH"5VG#l/Hj<rH_~`+I&+rRMkWmsWH,P^9# no (5

VG#l/Hj<rH_~^J$) rXj9kH"TSFOXj5l?G#l/Hj<

bN9YFNU!$kr TSF-cC7eKv0m<I7^9# yes (5VG#l/H

j<rH_~`) rXj9kH"TSFO=NG#l/Hj<+iOINU!$kbv

0m<I;:"MCHo</&9F<7gs,U!$krWa7?~@G"=NG

#l/Hj<H5VG#l/Hj<+i0*KU!$krhjP7^9#

97h},JTfNU!$kO"h}fOMCHo</&9F<7gsKwil^

;s#

7s&5<P<D-N=.

TSFr3~9klg"TSF+NN>K$/D+N=.rM89k3H,,WKJj^

9#3NaGO"BootP/DHCP5<P<"^9?<&U!$k&5<P<"IBM 2212

BootP jl<"IBM 2212 bt IP "Il9"*hS IBM 2212 TSF=.KC(k

,W,"kQ9KD$Fb@7^9# Network Station Manager Release 2.5rBT7

F$k AS/400K\35l?7s&5<P<Ncr 296Z<8NX5sWk=.Y K

(7^9#

7s&5<P<D-N=.Wm;9KD$FO"J<Gb@7F$^9#

v 294Z<8NX=.KX9kd)v`Y

v 294Z<8NXBootP/DHCP5<P<N=.Y

v 295Z<8NX7s&5<P<D-QN5<P<N=.Y

v 295Z<8NXBootPjl<N=.Y

TSF NHQ
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v 296Z<8NXbt IP "Il9N=.Y

v 296Z<8NXTSF N=.Y

v 296Z<8NX5sWk=.Y

=.KX9kd)v`

TSF rGgBKhQ9kNKr)D"=.KX9kd)v`rJ<K(7^9#

v O<I&G#9/rHQ9k#

TSFO,:7bO<I&G#9/r,WH7^;s,"=.5lF$k TSFab

j<&-cC7e,.5a.klg (^?O"2212bN>N!=N?aK=,Jg

-5K=.G-J$lg)"3lrHQ9kHz(rbak3H,G-^9#^

?"O<I&G#9/rHQ9kH"TSFd 2212rj9?<H^?OFm<I7

?lgKb"z(,~15l^9#

v Gg 30 fNMCHo</&9F<7gs,d)M

TSF O 200 f^GNMCHo</&9F<7gsrHQ9k3H,D=G9,"

3Nd)GgMO"9YF,1~K IPL 9klg (?H(P"E;[o,/3C?

lgJI)"MCHo</&9F<7gsNV<HKW9k~V,u1~lD=G

"k3Hrp`K7F$^9#

v ^9?<&U!$k&5<P<O"Network Station ManagerrT/9k5<P<K

9k#

TSFGO"^9?<&U!$k&5<P< IP "Il9O$UNMK9k3H,G

-^9,"3lO Network Station Manager (NSM)rT/9kuVN"Il9K_

j9k3Hr*+a7^9#3lKhj"U!$k=$,MCHo</&9F<

7gsH_9-r}A (D^j"TSF Hb_9-r}A)"TSF ,Wa9kU!$

krs!G-kh&KJj^9#

v 9YFN-cC7e&U!$krabj<K]IG-k=,JLNabj<rj

A9k#

O<I&G#9/rHQ7J$lgO"3lO,\NWoG9#O<I&G#9

/rHQ9klgGb"abj<XN"/;9OO<I&G#9/XN"/;9

hjOk+Kb.G9#,WJabj<NLO"f<6<ND-KhCF[Jj

^9# Talk 5 list config 3^sIrHQ7F"f<6<NCju7<GNU!$

k&;CHNg-5r4YF/@5$# Hard File storage being used for Thin Server

(7s&5<P<QKHQ5lF$kO<I&G#9/-1h) K=(5lkMO"

U!$k&;CHN5$:r KB 1LG(7F$^9#?@7"[Jk?$WNM

CHo</&9F<7gs^?O"Wj1<7gsrf<6<D-KIC^?O

o|7?lg"3NMOQ95lkD=-,"j^9#

v NFS rHQ7F$klg"TSF O,WJU!$kr0*KN'9k#

3NN'Wm;9GO"TSF,9YFN,WJU!$kr1L9k?aK"MCH

o</&9F<7gsE;*s&7<1s9rtsBT9k3H,,WKJkl

g,"j^9#

BootP/DHCP 5<P<N=.

Network Station Manager Release 3rT/7F$klg"7s&5<P<rHQ9k

?aKO DHCP ,,WG9# AS/400r^9?<&U!$k&5<P<H7FHQ

TSF NHQ
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7F$klgO"Network Station Manager Release 2.5rHQ9k3HbD=G"=

NlgO DHCP NeojK BootPrHQG-^9#

BootPNlgO"1 DN5<P<&"Il97+XjG-^;s#=N"Il9O sa
?0rHQ7FXj7^9#3N?0O"MCHo</&9F<7gsN BootPl3

<IbK9GK8_9klgb"8_7J$lgb"j^9#8_7J$lgO"

?0rn.7"=NMr 2212Nbt IP "Il9K_j7F/@5$#9GK8_

9klgO"=NMr 2212Nbt IP "Il9KQ97F/@5$#

DHCPGO"7s&5<P<rHQ9klgKQ9,,WKJkU#<kIO"!N

H*jG9#

v *W7gs 66 ^?OV<H9HiCW&5<P< - p\3<I&5<P< IP "

Il9

3NMO"IBM 2212 bt IP "Il9K_j9k,W,"j^9#

v *W7gs 211 - p\3<I&5<P<KHQ9kWmH3k

7s&5<P<N^9?<&U!$k&5<P<&?$Wr NFSK=.9klg"

3lO nfs^?O tftp N$:l+GJ1lPJj^;s#7s&5<P<N^9?

<&U!$k&5<P<&?$Wr RFS K=.9klg"3lO rfs/400 ^?O

tftp N$:l+GJ1lPJj^;s#

v *W7gs 212 - <v=.5<P<

3N"Il9O"^9?<&U!$k&5<P< IP "Il9H18GJ1lPJ

j^;s#3N"Il9O7s&5<P<N IP "Il9G"CFOJj^;s#

NS H BootP*hS DHCPNX8KD$FN\YO"IBM Network Station Manager

Installation and Use"SC41-0664r2H7F/@5$#

7s&5<P<D-QN5<P<N=.

RFSNlg"v0m<I&j9Hr AS/400K$s9H<k9k,W,"j^9#v

0m<I&j9HO"$s?<MCHN

http://www.networking.ibm.com/netprod.html#routers +i~jG-^9#3N5$

H+i LoadList.file rU!$k>w7"=lr AS/400 eN /QIBM/ProdData/

OS400/NetStationRmtController K~l^9# NetStationRmtControllerG#l/Hj

<rn.9k3H,,WKJklg,"j^9#

NFS NlgO"7s&5<P<QNCLJQ9O,W"j^;s#

BootP jl<N=.

IBM 2212 N BootP jl<&(<8'sHrHQD=K7",ZJ BootP *hS

DHCP 5<P<r=.7J$H"BootP jl<O3liN5<P<K>w5l^;

s#\YKD$FO""/;9&$sF0l<?<&5<S9 =UH&'"HQTN

jz-r2H7F/@5$#
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bt IP "Il9N=.

bt IP "Il9,9GK8_9klgO"CLJQ9O,W"j^;s#=_"b

t IP "Il9,Xj5lF$J$lgO"Xj9k,W,"j^9#\YKD$F

O"WmH3kN=.HFk rbq h 1 ,r2H7F/@5$#

TSF N=.

303Z<8NXh24O 7s&5<P<!=N=.*hSFkYKb@5lF$k3^

sIrHQ7F"7s&5<P<r=.7^9#

G.BH7F"J<N3^sIr~O9k,W,"j^9#

1. load add package thin-server

2. set mode enable

3. add master-server

5sWk=.

!NcO"Network Station Manager R2.5rT/9k AS/400 K\39k TSF r=

.7^9#

J<Nb@O"e-NMCHo</KpE-"J<Nror[j7F7s&5<P

<&U#<Ac<r=.9klgr(7F$^9#

v AS/400O BootP5<P<G"k#

v 2216 A Ok<?<G"k (TSF O=.5l:"TSF QNCLJ=.bJ$)#

v MCHo</ IP \3-ON'Q_G"k#D^j"AS/400O IBM 2212 (TSF)K

PING G-"IBM 2212 O AS/400K PING G-k#

v BootPjl<O=_"IBM 2212 (TSF)GHQD=K5lF$J$#

v IP bt"Il9O=_"IBM 2212 (TSF)K=.5lF$J$#

^ 25. TSF5sWk=.
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AS/400 N=.

BootP (NSM jj<9 2.5)
1. NSM rHQ7F"NS rjA9k#

2. BootPF<Vkr"ASCII (G#?<rw(?79F`K ftp (U!$k>w) 9

k#

c:\>ftp as400a
Connected to as400a.raleigh.ibm.com.
220-QTCP at AS400A.RALEIGH.IBM.COM.
220 Connection will close if idle more than 5 minutes.
Name (as400a:goofy): qsecofr
331 Enter password. Password:
230 QSECOFR logged on.
ftp> ascii
ftp> get qusrsys/qatodbtp.bootptab bootp.tab
ftp> quit

3. ASCII (G#?<rHQ7FU!$krT87"″sa″ ?0rXj5l? 2212 (TSF)

Nbt IP "Il9KIC9k#

OLD LINE
--------
NSEN106:ip=192.9.250.36:bt=IBMNSM:ht=1:ha=00.00.A7.01.2E.35:
sm=255.255.248.0:gw=192.9.250.6:bf=KERNEL:
hd=/QIBM/PRODDATA/NETWORKSTATION

MODIFIED LINE
-------------
NSEN106:ip=192.9.250.36:bt=IBMNSM:ht=1:ha=00.00.A7.01.2E.35:
sm=255.255.248.0:gw=192.9.250.6:bf=KERNEL:
hd=/QIBM/PRODDATA/NETWORKSTATION:sa=192.9.250.6

33G"192.9.250.6O 2212 (TSF)Nbt IP "Il9G9#

4. BootPF<Vkr ftp (U!$k>w) 7F AS/400Ka9#

c:\> ftp as400a
Connected to as400a.raleigh.ibm.com.
220-QTCP at AS400A.RALEIGH.IBM.COM.
220 Connection will close if idle more than 5 minutes.
Name (as400a:goofy): qsecofr
331 Enter password.
Password:
230 QSECOFR logged on.
ftp> ascii
ftp> put bootp.tab qusrsys/qatodbtp.bootptab
ftp> quit

v0m<I&j9HN_j

v0m<I&j9HO"$s?<MCH

http://www.networking.ibm.com/netprod.html#routers +i~jG-^9#

v0m<I&j9Hr~j7?i"=lr AS/400K ″ftp″ 9k3H,G-^9#

1. m<+k&G#l/Hj<, ″LoadList.file″ NljK_j5lF$k3HrN'9
k#

2. AS/400K ftp 9k - ″test400″ O"3NcN AS/400N>0G9#
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ftp test400
Connected to test400.raleigh.ibm.com.
Name (test400:root): qsecofr
Enter password.
Password:
QSECOFR logged on.

3. ?<2CH AS/400eN57$G#l/Hj<KQ99k#

ftp> cd /
Current directory changed to /.
ftp> cd qibm/proddata/os400/
Current directory changed to /qibm/proddata/os400.
ftp> dir
PORT subcommand request successful.
List started.

QTCP 34816 04/30/97 02:50:36 *DIR REXEC/
QSECOFR 33792 07/24/98 08:04:55 *DIR NetStationRmtController/
List completed.

4. G#l/Hj< ″NetStationRmtController″ ,8_7J$lgO"=lrn.9k3
H,,WKJj^9#

ftp> MKD
(directory - name) NetStationRmtController
Created directory /qibm/proddata/os400/netstationrmtcontroller

5. NetStationRmtControllerG#l/Hj<KQ99k#

ftp> cd NetStationRmtController
Current directory changed to /qibm/proddata/os400/Netstationrmtcontroller.

6. U!$kr AS/400K>w9k#

ftp> ascii
Representation type is ASCII nonprint.
ftp> put LoadList.file
PORT subcommand request successful.
Sending file to /qibm/proddata/os400/Netstationrmtcontroller
File transfer completed successfully.

TCP/IP N=.

TCP/IP=.O"f<6<CjND-KM87^9#

IBM 2212 (TSF) N=.

BootP jl<

1. BootPjl<,9GK=.5lF$k+I&+r4Yk#

*
*
t 6
Config> protocol ip
Internet protocol user configuration
IP config>list bootp
BOOTP forwarding: enabled
Max number of BOOTP forwarding hops: 4
Min secs of retry before forwarding: 0
Configured BOOTP servers: 192.9.220.21
IP config>

2. 9GKHQD=K5lF$J$lgO"=lrHQD=K9k#

IP config>enable bootp
Maximum number of forwarding hops [4]?
Minimum seconds before forwarding [0]?
IP config>
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3. MCHo</&9F<7gs BootP ^?O DHCP 5<P<,"=.5l?5<

P<Nj9HK^^lF$J$lgO"=lrIC9k#

IP config>add bootp-server
BOOTP server address [0.0.0.0]? 9.37.121.6
IP config>

bt IP "Il9
1. bt IP "Il9,9GK=.5lF$k+I&+r4Yk#

Config> protocol ip
Internet protocol user configuration
IP config>list addresses
IP addresses for each interface:

intf 0 9.37.177.97 255.255.248.0 Local wire...
intf 1 192.9.220.2 255.255.255.0 Local wire...
intf 2 192.9.250.6 255.255.255.0 Local wire...
intf 3 192.9.222.2 255.255.255.0 Local wire...
intf 4 IP disabled...
intf 5 IP disabled...
intf 6 192.9.223.2 255.255.255.0 Local wire...

IP config>

2. bt IP "Il9r=.9k#

IP config>set internal-ip-address
Internal IP address [192.9.223.2]? 192.9.250.6
IP config>

3. FY""Il9rj9H9k#

IP config>list addresses
IP addresses for each interface:

intf 0 9.37.177.97 255.255.248.0 Local wire
intf 1 192.9.220.2 255.255.255.0 Local wire
intf 2 192.9.250.6 255.255.255.0 Local wire
intf 3 192.9.222.2 255.255.255.0 Local wire
intf 4 IP disabled
intf 5 IP disabled
intf 6 192.9.223.2 255.255.255.0 Local wire

Internal IP address: 192.9.250.6
IP config>

7s&5<P<&U#<Ac<

1. m<I&QC1<8 thin-serverrIC9k#

m<I&QC1<8rIC7F*+J$H"7s&5<P<!=r=.9k3H

,G-^;s#

GiK7s&5<P<&QC1<8,xQD=G"k3HrN'7^9#

Config>load list available
Available Packages
------------------
appn package
tn3270e package
thin-server package
Config>

xQD=GJ$lgO"hKJ`0K"57$=UH&'"&P<8gsr~j

9k,W,"j^9#

xQD=NlgO"QC1<8,9GKm<I5lF$J$3HrN'7^9#
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Config>load list configured
Configured Packages
-------------------
thin-server package
Config>

9GKm<I / =.5lF$klgO (e-Nh&K)"TSFN=.KJ`3H,

G-^9#^@m<I5lF$J$lgO"7s&5<P<&QC1<8rIC

9k3H,,WG9#

Config>load add package thin-server
thin-server package configured successfully
This change requires a reload.
Config>

2. Fm<I9k#

7s&5<P<&QC1<8rIC7J1lPJiJ+C?lgO"33G=.

rq-~_"IBM 2212 rFm<I9k,W,"j^9#

3. b<IrHQD=K_j9k#

QC1<8rm<I7?lg"i|~KO7s&5<P<OHQTDKJCF$

^9#b<IrHQD=K_j7J$H">N7s&5<P<&Qia<?<r

=.G-^;s#

*
*
t 6
Config>feature tsf
Thin server config>set mode enable

Thin server feature (TSF) is fully enabled once
you have entered a Master File Server for either
RFS or NFS. Please add a master-file-server if
one is not already configured.
Thin server config>

4. master-file-serverrIC9k#

7s&5<P<&U#<Ac<rHQD=K7?i"^9?<&U!$k&5<

P<r=.9k,W,"j^9#3NcNlg"^9?<&U!$k&5<P<

O AS/400JNG"RFS^9?<&U!$k&5<P<rIC7^9#3NMC

Ho</NlgO"GU)kHN TFTP ?$`"&H*hSFnTQia<?<

,,vG9#

Thin server config>add master-file-server rfs-as400
File Server IP address [0.0.0.0]? 9.37.100.68
TFTP Packet Timeout in seconds (5 - 10) [5]?
TFTP Max Retry Limit (1 - 10) [1]? 7
TFTP Max Segment Size in bytes (valid values are 512, 1024, 2048, 4096, 8192) [8192]?
Pre-load File name [/QIBM/ProdData/OS400/NetstationRmtController/Load list.file]?
Thin server config>

H</sjs0&$s?<U'<9eN AS/400N IP "Il9O 9.37.100.68G

9#v0m<I&j9H&U!$kr AS/400K$s9H<k7?H-K"=N>

0r7s&5<P<NGU)kH>KlW9kh&KXj7?NG"Q99k,

WO"j^;s#

5. time-to-refresh-pre-load-listr_j9k ($U*r)#

jUlC7erBT9k~VNGU)kHMO 1:00 AM G9#3N~VO"g-

JU!$k,Q95l"7s&5<P<,@&sm<I9k3H,,WKJC?

lg"QU)<^s9XNFArG.BK9k?aK*r5l?bNG9#
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6. interval-pre-load-listr_j9k ($U*r)#

-cC7e&U!$kr!:9kVVNGU)kHMO"master-file-serverH18

lYkG"h|G9#3NQia<?<NMH time-to-refresh-pre-load-listQia

<?<NMKhCF"U!$kr!:9kQY,h^j^9#MCHo</&9

F<7gsNU!$kNQ9,QKKTolJ$lg"3liNMO"1 5VK 1

s"^?O 1 +nK 1 s979kh&K_j9k3H,G-^9#

7. abj<r_j9k ($U*r)#

U!$k&-cC7eQNGU)kH&abj<O 16 MB RAM -cC7eG"

3lG=,NO:G9##tNMCHo</&9F<7gs, TSFrHQ7F$

klgO"294Z<8NX=.KX9kd)v`YNd)Mr2H7F/@5

$#

8. O<I&G#9/r_j9k ($U*r)#

O<I&G#9/NHQr*+a7^9#O<I&G#9/rHQ7J$lg

O"3NQia<?<r no K_j7^9#
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h24O 7s&5<P<!=N=.*hSFk

3NOGO"7s&5<P<!= (TSF)N=.*hS0n3^sINHQ!KD$F

b@7"J<Na,^^lF$^9#

v XTSF =.D-XN"/;9Y

v XTSF =.3^sIY

v 312Z<8NXTSF FkD-XN"/;9Y

v 313Z<8NXTSF Fk3^sIY

TSF =.D-XN"/;9

TSF =.Wm;9K"/;99kKO"J<NjgrHQ7^9#

1. OPCONWmsWHG"talk 6 H~O9k# (3N3^sIN\YKD$FO""

/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz-N “OPCONW

m;9*hS3^sI” NOr2H7F/@5$#) ?H(P"!Nh&K~O7

^9#

* talk 6
Config>

talk 6 3^sIr~O9kH"CONFIGWmsWH (Config>) ,<vK=(5l

^9#GiK=.K~C?H-KWmsWH,=(5lJ$lgO"Return rb
&lY!7F/@5$#

2. CONFIGWmsWHG feature tsf 3^sIr~O7F Thin server config> W

msWHr=(9k#

TSF =.3^sI

TSF r=.9kKO"Thin server config> WmsWHG3^sIr~O7^9#

= 43. TSF=.3^sINWs
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?O

CjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxviiZ<

8NXXkWN~jY r2H7F/@5$#

Add Adds^9?<&U!$k&5<P< (RFS^?O NFS) rIC7^9#
Delete Deleteŝ 9?<&U!$k&5<P< (RFS^?O NFS) ro|7^9#
List 7s&5<P<=.rj9H7^9#

Modify Modifies ^9?<&U!$k&5<P< (RFS^?O NFS) rQ97^9#
Set 7s&5<P<&Qia<?<r_j7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD-N

*;Y r2H7F/@5$#

Add

add 3^sIO"^9?<&U!$k&5<P<=.rIC9kNKHQ7^9#
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master-file-server?$WH7F nfs r*r7?lg"7s&5<P<O NFS rHQ

7F^9?<&U!$k&5<P<HL.7FU!$kr1|=7"NS O TFTP^

?O NFSrHQ7F7s&5<P<HL.9k3H,G-^9# master-file-server?

$WH7F rfs r*r7?lg"7s&5<P<O RFSrHQ7F^9?<&U!

$k&5<P<HL.7FU!$kr1|=7"NS O TFTP ^?O RFSrHQ7

F7s&5<P<HL.9k3H,G-^9#

=8:

add master-file-server nfs-s390

nfs-nt

nfs-aix

nfs-other

rfs-as400

nfs-s390
TSF , S/390K\35lF$klgKHQ7^9#

file server IP address

-zM: $UN-zJ IP "Il9

GU)kHM: J7

tftp packet timeout

-zM: 5 A 10 C

GU)kHM: 5

tftp maximum retry limit

-zM: 1 A 10

GU)kHM: 1

maximum segment size
GgQ1CH&;0asH&5$:rXj7^9#

-zM: 512"1024"2048"4096"8192 (P$H)

GU)kHM: 8192

additional Include subdirectories
H_~_5VG#l/Hj<rIC9k+I&+rXj7^9#I

CN5VG#l/Hj<O"TSF,GU)kH&G#l/Hj<bK

8_7J$U!$kr-cC7e9k,W,"klgKXjG-^

9#

-zM: yes^?O no

GU)kHM: yes

additional Include subdirectory path
IC9kH_~_5VG#l/Hj<NQ9rXj7^9#

-zM: a A z"A A Z"0 A 9"."_" --" /

GU)kHM: J7

TSF =.3^sI (Talk 6)
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include all subdirectories under this directory
Xj7?IC5VG#l/Hj<&Q9bN9YFNM9H5l?

5VG#l/Hj<r^ak+I&+rXj7^9#

-zM:

v No

TSFO"Xj5l?G#l/Hj<bN9YFNU!$krv0m

<I7^9#

v Yes

TSFO"Xj5l?G#l/Hj<bNU!$krv0m<I7^

;s#eojK"TSFO,WKJC?~@G"G#l/Hj<H=

N5VG#l/Hj<+iU!$krm<I7^9#

GU)kHM: no

nfs-nt TSF , Windows-NTK\35lF$klgKHQ7^9#

file server IP address

-zM: $UN-zJ IP "Il9

GU)kHM: J7

tftp packet timeout

-zM: 5 A 10 C

GU)kHM: 5

tftp maximum retry limit

-zM: 1 A 10

GU)kHM: 1

maximum segment size
GgQ1CH&;0asH&5$:rXj7^9#

-zM: 512"1024"2048"4096"8192 (P$H)

GU)kHM: 8192

additional Include subdirectories
H_~_5VG#l/Hj<rIC9k+I&+rXj7^9#

-zM: yes^?O no

GU)kHM: yes

additional Include subdirectory path
IC9kH_~_5VG#l/Hj<NQ9rXj7^9#

-zM: a A z"A A Z"0 A 9"."_" --" /

GU)kHM: J7

include all subdirectories under this directory
Xj7?IC5VG#l/Hj<&Q9bN9YFNM9H5l?

5VG#l/Hj<r^ak+I&+rXj7^9#

-zM:

v No
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TSFO"Xj5l?G#l/Hj<bN9YFNU!$krv0m

<I7^9#

v Yes

TSFO"Xj5l?G#l/Hj<bNU!$krv0m<I7^

;s#eojK"TSFO,WKJC?~@G"G#l/Hj<H=

N5VG#l/Hj<+iU!$krm<I7^9#

GU)kHM: no

nfs-aix
TSF , AIX K\35lF$klgKHQ7^9#

file server IP address

-zM: $UN-zJ IP "Il9

GU)kHM: J7

tftp packet timeout

-zM: 5 A 10 C

GU)kHM: 5

tftp maximum retry limit

-zM: 1 A 10

GU)kHM: 1

maximum segment size
GgQ1CH&;0asH&5$:rXj7^9#

-zM: 512"1024"2048"4096"8192 (P$H)

GU)kHM: 8192

additional Include subdirectories
H_~_5VG#l/Hj<rIC9k+I&+rXj7^9#

-zM: yes^?O no

GU)kHM: yes

additional Include subdirectory path
IC9kH_~_5VG#l/Hj<NQ9rXj7^9#

-zM: a A z"A A Z"0 A 9"."_" --" /

GU)kHM: J7

include all subdirectories under this directory
Xj7?IC5VG#l/Hj<&Q9bN9YFNM9H5l?

5VG#l/Hj<r^ak+I&+rXj7^9#

-zM:

v No

TSFO"Xj5l?G#l/Hj<bN9YFNU!$krv0m

<I7^9#

v Yes
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TSFO"Xj5l?G#l/Hj<bNU!$krv0m<I7^

;s#eojK"TSFO,WKJC?~@G"G#l/Hj<H=

N5VG#l/Hj<+iU!$krm<I7^9#

GU)kHM: no

nfs-other
j0G9YFN5VG#l/Hj<rXj7?$lgKHQ7^9#

file server IP address

-zM: $UN-zJ IP "Il9

GU)kHM: J7

tftp packet timeout

-zM: 5 A 10 C

GU)kHM: 5

tftp maximum retry limit

-zM: 1 A 10

GU)kHM: 1

maximum segment size
GgQ1CH&;0asH&5$:rXj7^9#

-zM: 512"1024"2048"4096"8192 (P$H)

GU)kHM: 8192

additional Include subdirectories
H_~_5VG#l/Hj<rIC9k+I&+rXj7^9#

-zM: yes^?O no

GU)kHM: yes

additional Include subdirectory path
IC9kH_~_5VG#l/Hj<NQ9rXj7^9#

-zM: a A z"A A Z"0 A 9"."_" --" /

GU)kHM: J7

include all subdirectories under this directory
Xj7?IC5VG#l/Hj<&Q9bN9YFNM9H5l?

5VG#l/Hj<r^ak+I&+rXj7^9#

-zM:

v No

TSFO"Xj5l?G#l/Hj<bN9YFNU!$krv0m

<I7^9#

v Yes

TSFO"Xj5l?G#l/Hj<bNU!$krv0m<I7^

;s#eojK"TSFO,WKJC?~@G"G#l/Hj<H=

N5VG#l/Hj<+iU!$krm<I7^9#

GU)kHM: no
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rfs-as400
TSF , AS/400K\35lF$klgKHQ7^9#

file server IP address

-zM: $UN-zJ IP "Il9

GU)kHM: J7

tftp packet timeout

-zM: 5 A 10 C

GU)kHM: 5

tftp maximum retry limit

-zM: 1 A 10

GU)kHM: 1

maximum segment size
GgQ1CH&;0asH&5$:rXj7^9#

-zM: 512"1024"2048"4096"8192 (P$H)

GU)kHM: 8192

pre-load file name
v0m<I&U!$kN>0HQ9rXj7^9#

-zM: a A z"A A Z"0 A 9"."_" --" /

GU)kHM :
/QIBM/ProdData/OS400/NetStationRmtController/LoadList.file

c: NFS Nlg

Thin server config> add master-file-server nfs
File Server IP address [0.0.0.0]? 10.22.55.94
TFTP Packet Timeout in seconds (5 - 10) [5]?6
TFTP Max Retry Limit (1 - 10) [1]? 7
TFTP Max Segment Size in bytes (valid values are 512, 1024, 2048, 4096, 8192) [8192]? 512

Default Include Directories:

Include Directory List Follows:

Include
all

Subdirs? Directory Names
-------- -----------------------------------

N /hfs/usr/lpp/nstation/standard
Y /hfs/usr/lpp/nstation/standard/mods
Y /hfs/usr/lpp/nstation/standard/nls
Y /hfs/usr/lpp/nstation/standard/fonts
Y /hfs/usr/lpp/nstation/standard/java
Y /hfs/usr/lpp/nstation/standard/keyboards
Y /hfs/usr/lpp/nstation/standard/proms
Y /hfs/usr/lpp/nstation/standard/X11
Y /hfs/usr/lpp/nstation/standard/configs
Y /hfs/usr/lpp/nstation/standard/SysDef
Y /hfs/usr/lpp/nstation/standard/zoneinfo

Do you want additional Include Subdirectories (Y)es (N)o? [y]

Include Subdirectory [ ]? /usr/lpp/nstation/standard/whatever

TSF =.3^sI (Talk 6)
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Include all subdirectories under this directory (Y)es or (N)o? [n]

Do you want additional Include Subdirectories (Y)es (N)o? []

c: RFS Nlg

Thin server config> add master-file-server rfs
File Server IP address [0.0.0.0]? 01.01.01.98
TFTP Packet Timeout in seconds (5-10) [5]? 6
TFTP Max Retry Limit (1-10) [1]? 7
TFTP Max Segment Size in bytes (valid values are 512, 1024, 2048, 4096, 8192) [8192]? 512

Pre-Load File name
[/QIBM/ProdData/OS400/NetStationRmtController/LoadList.file]?

Delete

delete 3^sIO"^9?<&U!$k&5<P<=.ro|9kNKHQ7^9#

=8:

delete nfs

rfs

nfs NFS ^9?<&U!$k&5<P<,=.5lF$klgKHQ7^9#

rfs TSF, RFS^9?<&U!$k&5<P<QK=.5lF$klgKHQ7

^9#

List

list 3^sIO"TSF =.r=(9kNKHQ7^9#

=8:

list all

c:

Thin server config> list all

Thin Server Feature:
Enabled
Interval to refresh cache in day(s): 2
Time of day (military time) to refresh cache: 0800
Megabytes used for Thin Server RAM cache: 4
Use Hard File: YES

Master Thin Server list:
Server IP Address: 9.37.111.12
Server Protocol: NFS
TFTP Packet Timeout in seconds: 10
TFTP Retry Limit : 6
TFTP Max Segment Size in bytes: 512

Initial directories setup for server type: NFS-AIX

NFS Include Directory List Follows:

TSF =.3^sI (Talk 6)
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Include
all

subdirs? Directory Names
-------- --------------------------------------------

N /usr/netstation
Y /usr/netstation/mods
Y /usr/netstation/nls
Y /usr/netstation/fonts
Y /usr/netstation/java
Y /usr/netstation/keyboards
Y /usr/netstation/proms
Y /usr/netstation/X11
Y /usr/netstation/configs
Y /usr/netstation/SysDef
Y /usr/netstation/zoneinfo

Modify

modify 3^sIO"^9?<&U!$k&5<P<=.rQ99kNKHQ7^9#

=8:

modify master-file-server nfs

rfs

nfs NFS^9?<&U!$k&5<P<N 1 D,=.5l?lgKHQ7^9#

rfs TSF, RFS^9?<&U!$k&5<P<QK=.5lF$klgKHQ7

^9#

c: NFS Nlg

Thin server config> modify master-file-server nfs
File Server IP address [ ]? 10.22.55.94
TFTP Packet Timeout in seconds (5 - 10) [5 ]? 10
TFTP Max Retry Limit (1 - 10) [1]? 6
TFTP Max Segment Size in bytes valid values are 512, 1024, 2048, 4096,
8192) [8192]? 1024

Include subdirectory [/usr/lpp/tcpip/nstation/standard, (Y)es or (N)o [Y]?
Include all subdirectories under this directory (Y)es or (N)o [N]?

Include subdirectory [/usr/lpp/tcpip/nstation/standard/mods], (Y)es or (N)o [Y]?
Include all subdirectories under this directory (Y)es or (N)o [N]?

Include subdirectory [/usr/lpp/tcpip/nstation/standard/nls], (Y)es or (N)o [Y]?
Include all subdirectories under this directory (Y)es or (N)o [N]?

Include subdirectory [/usr/lpp/tcpip/nstation/standard/fonts], (Y)es or (N)o [Y]?
Include all subdirectories under this directory (Y)es or (N)o [N]?

Include subdirectory [/usr/lpp/tcpip/nstation/standard/java], (Y)es or (N)o [Y]?
Include all subdirectories under this directory (Y)es or (N)o [N]?

Include subdirectory [/usr/lpp/tcpip/nstation/standard/keyboards], (Y)es or (N)o [Y]?
Include all subdirectories under this directory (Y)es or (N)o [N]?

Do you want additional Include Subdirectories (Y)es or (N)o? n

c: RFS Nlg
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Thin server config> modify master-file-server rfs
File Server IP address [09.09.255.253 ]? 01.01.01.98
TFTP Packet Timeout in seconds [5 ]? 10
TFTP Retry Limit [5 ]? 6
TFTP Max Segment Size in bytes [8192]? 512

Pre-Load File name
[/QIBM/ProdData/OS400/NetStationRmtController/LoadList.file]?

Set

set 3^sIO"TSF =.Qia<?<r_j9kNKHQ7^9#

=8:

set mode

interval-pre-load-list

time-to-refresh-pre-load-list

memory-cache

hard-file

mode TSF Nb<IrXj7^9#

-zM:

v enable

enableb<IO"TSFO04K!=7"-cC7e&U!$krMCHo

</&9F<7gsKs!9k3HrU#7F$^9#

v disable

disableb<IO"TSFOh0uVGJ/"MCHo</&9F<7gsK

~z7J$3HrU#7F$^9#MCHo</&9F<7gsO5<P

<K>\\39kh&K=.9k,W,"j^9#

v passthru

passthrub<IO"RFSrHQ7F$klgKN_-zG9# PassthruG

O"MCHo</&9F<7gsO TSFK\3G-^9,"U!$kOo

K^9?<&U!$k&5<P<+i~j5l^9#

GU)kHM:

interval-pre-load-list
v0m<I&j9Hr979kVVr|tGXj7^9#

-zM: 00 A 365

GU)kHM: 01

time-to-refresh-pre-load-list
-cC7erjUlC7e9k~or3Q=( (24 ~V) GXj7^9#

-zM: 0001A 2400

GU)kHM: 0100

memory-cache
7s&5<P< RAM -cC7eNabj<Lr MB 1LGXj7^9#O

<I&G#9/rHQ9klg"TSFNz(H IBM 2212 bN>N!=HN
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?U,hlkMr*r9k3H,,WG9#O<I&G#9/rHQ7J$

lg"3NMO9YFN-cC7e&U!$kr]}G-k=,Jg-5K

9k,W,"j^9#\YKD$FO"294Z<8NX=.KX9kd)v

`Y r2H7F/@5$#

-zM: 8 A 64 MB

GU)kHM: 16

hard-file
O<I&G#9/rHQ9k+I&+rXj7^9#

-zM: yes^?O no

GU)kHM: yes

c:

Thin server config> set mode passthru
This server feature (TSF) is passthru
Thin server config> set interval-pre-load-list
Interval to refresh the Pre-Load list in days (00-365) [01]? 1
Thin server config> set time-to-refresh-pre-load-list
Time of day to refresh cache in military time (0001-2400) [0100] 0800
Thin server config> set memory-cache
Amount of memory in megabytes for Thin Server RAM cache (8-64MB) [8]
Thin server config> set hard-file
Use the Hard File (Y)ex N(o) [Y]? yes

TSF FkD-XN"/;9

TSFFk3^sIK"/;99kKO"J<NjgrHQ7^9#3NWm;9Kh

j TSF Fk Wm;9K"/;9G-^9#

1. OPCONWmsWHG talk 5 r~O9k# (3N3^sIN\YKD$FO""

/;9&$sF0l<?<&5<S9 =UH&'"HQTNjz-NOPCONW

m;9*hS3^sINOr2H7F/@5$#) ?H(P"!Nh&K~O7^

9#

* talk 5
+

talk 5 3^sIr~O9kH"<vK GWCONWmsWH (+) ,=(5l^9#

GiK=.K~C?H-KWmsWH,=(5lJ$lgO"Return rb&lY
!7F/@5$#

2. + WmsWHG f tsf 3^sIr~O7F Thin-Server> WmsWHr=(9k#

c:

+ f tsf
Thin-Server>

TSF =.3^sI (Talk 6)
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TSF Fk3^sI

3NaGO"TSF Fk3^sIKD$Fb@7^9#

= 44. TSFFk3^sINWs
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?O

CjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxviiZ<

8NXXkWN~jY r2H7F/@5$#

Delete 7s&5<P<!=U!$k&-cC7e+iU!$kro|7^9#

Flush 7s&5<P<!=U!$k&-cC7erUiC7e7^9#

List 7s&5<P<N_j*hSMr=(7^9#

Refresh -cC7erjUlC7e7^9#

Reset +&s?<rj;CH7^9#

Restart 7s&5<P<&Wm;9rj9?<H7^9#

Set 7s&5<P<!=N_jrQ97^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD-N

*;Y r2H7F/@5$#

Delete

delete 3^sIO"7s&5<P<&U#<Ac<&U!$k&-cC7e+iU!
$kro|9kNKHQ7^9#

=8:

delete filename

filename
U!$k&-cC7e+i|n9kU!$kN>0rXj7^9#

-zM:

GU)kHM: J7

c:

Thin-Server> delete
Enter filename to delete from the File Cache: /ibm/prod/ns/5494.dat
Are you sure that you want to delete this file? (Y/ [N]): y
File successfully deleted

Flush

flush 3^sIO"TSFabj<*hSO<I&G#9/N-cC7e&9Z<9r

UiC7e9kNKHQ7^9# flush 3^sIO"9YFN-cC7e&U!$k
rCn7^9#7s&5<P<&-cC7eO"^9?<&5<P<+iN!sN

jUlC7e~K975l^9#jUlC7e,0;9k^G"MCHo</&9

F<7gsKYd,88k3H,"j^9#

=8:

flush

c:
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Thin-Server> flush
The FLUSH command will erase all cached files.
The Thin Server cache will be updated on the next refresh
from the Master Server. Network Stations may experience
delays until the refresh is completed.

Are you sure you really want to do this? (Y/ [N]: y
All Thin Server cached files have been flushed

List

list 3^sIO"TSF Qia<?<_jMr=(9kNKHQ7^9#

=8:

list cached-files

config

file-access-counters

file-refresh-counters

pre-load-list

tftp-counters

ts-counters

c:

Thin-Server> list cached-files

Cached
File Name File Size Time Stamp Flags Host File Name
------------ --------- ----------------- ----- -----------------
00000026.DAT 2729 04/08/98 13:35:07 RYY /QIBM/ProdData/OS400/Netstat
ionRmtController/Loadlist.file
00000002.DAT 2049220 09/16/97 08:55:39 RYU /QIBM/PRODDATA/NETWORKSTATIO
N/KERNEL

10060 03/04/97 16:12:44 RY- /QIBM/PRODDATA/NETWORKSTATIO
N/FONTS/PCF/MISC/7X14B.PCF

List is Complete

Ui0NU#O!NH*jG9#

v WhereFrom

– R = RFS/i$"sH

– N = NFS/i$"sH

– - = J7

v InTable

– - = F<VkbK8_7J$

– u (̂ ?O m) = 97+O

– Y = F<VkbK8_

v FileState

– - = G#9/eK8_7J$

– D = @<F#<

– A = 97GAZj
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– u = 97+O

– U = 97f

– Y = G#9/eK8_7xQD=

GeN 2 DNUi0NlL*JH_go;O"!NH*jG9 (,+jd9$h&

K"3 DNUi09YFr=()#

v RYY - 5oJU!$k#

v RuY - 04jUlC7e,JTfG"3NU!$kO^@!Z5lF$^;s#

v RYU - 3NU!$kO97fG9#

c: RFS Nlg

Thin-Server> list config

Thin Server Configuration:
Thin Server function is: Enabled
Interval to refresh Pre-Load List (#days): 3
Time of day (Military) to refresh Pre-Load List: 23:59:00
Memory (KB) currently using for RAM cache: 14
Maximum memory (KB) configured for RAM cache: 32
Use Hardfile?: Yes
Hard File storage defined for Thin Server: 20
Hard File storage being used for Thin Server: 14
Number of Files Cached: 8
Master Server IP address: 9.67.43.69
TFTP Packet Timeout Value: 10
TFTP Max Retries: 4
TFTP Max Segment Size: 1024

Thin Server Sync Protocol: RFS
Name of Pre-Load List file:

/QIBM/ProdData/OS400/NetstationRmtController/Loadlist.file

c: NFS Nlg

Thin-Server> list config

Configuration:
Thin Server function is: Enabled
Interval to refresh Pre-Load List (#days): 7
Time of day (Military) to refresh Pre-Load List: 23:59:00
Memory (KB) currently using for RAM cache: 14
Maximum memory (KB) configured for RAM cache: 32
Use Hardfile?: Yes
Hard File storage defined for Thin Server: 64
Hard File storage being used for Thin Server: 20
Number of Files Cached: 12
Master Server IP address: 9.67.43.34
TFTP Packet Timeout Value: 5
TFTP Max Retries: 6
TFTP Max Segment Size: 512

Thin Server Sync Protocol: NFS
Include Directory List Follows:

Include
all

subdirs? Directory Name(s)
-------- -----------------------------------------------

N /ibm/mount/point/include/
N /ibm/mount/point/include/sub1
Y /ibm/mount/point/include/sub2
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c:

Thin-Server> list file-access-counters

Disk Statistics/Counters:
Number of files currently open: 20
Number of Total File Opens: 23
Number of Open Fails when File is Locked: 1
Number of Read misses - Version Mismatch: 4
Number of Read misses - File Not Present: 3
Number of Write misses - Hard File Full: 4

c:

Thin-Server> list file-refresh-counters

File Refresh Statistics/Counters:
Number of Refreshes: 6
Number of Refresh Failures: 2
Number of Files Refreshed: 14
Date/Time of Last File Update: 11/11/97 22:21:11

c:

Thin-Server> list pre-load-list
<display of pre-load list raw file>

List of Pre-Load List File is Complete

c:

Thin-Server> list tftp-counters

TFTP Statistics/Counters
Number of Total TFTP Clients: 3
Number of Current TFTP Clients: 2
Number of Files Served: 22
Number of Files Served by Master Server: 22

c: RFS Nlg

Thin-Server> list ts-counters

Thin Server Statistics/Counters
Number of Total RFS Clients: 3
Number of Current RFS Clients: 2
Number of Files Served: 22
Number of Files Served by Master Server: 22
Number of NS Port Mapper socket accepts: 7
Number of NS Port Mapper sockets currently active/open: 4
Number of NS Server socket accepts: 2
Number of NS 8473 sockets currently active/open: 1
Number of NS Login socket accepts: 3
Number of NS 8476 sockets currently active/open: 1
Number of RFS writes to a Thin Server cached file: 0

c: NFS Nlg

Thin-Server> list ts-counters

Thin Server Statistics/Counters
Number of NFS Server Reads: 13
Number of NFS Server Read Directories: 8
Number of Unsupported NFS Requests: 2
Number of total NFS Mounts: 22
Number of current NFS Mounts: 7
Number of total NFS clients: 15
Number of current NFS Clients: 4
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Refresh

refresh 3^sIO"-cC7er/)*KjUlC7e9kNKHQ7^9#

=8:

refresh

c:

Thin-Server> refresh

Force a refresh of the cache ? (Y/ [N]): y

Thin Server cache has been refreshed

Reset

reset 3^sIO"+&s?<r0*Kj;CH9kNKHQ7^9#

=8:

reset all

file-access-counters

file-refresh

tftp-counters

ts-counters

c:

Thin-Server> reset all

All Thin Server feature counters have been reset

Restart

restart 3^sIO"TSF Wm;9rj9?<H9kNKHQ7^9#

=8:

restart

c:

Thin-Server> restart

Restart Thin Server? (Y/ [N]): y

Thin Server has been restarted

Set

set 3^sIO"TSF -cC7e&b<Ir_j9kNKHQ7^9#

=8:

set mode
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mode TSF Nb<IrXj7^9# 311Z<8NXSetYr2H7F/@5$#

-zM:

v Enable

v disable

v passthru

c:

Thin-Server> set mode ?

DISABLED
ENABLED
PASSTHRU

Thin-Server> set mode disable

Thin Server caching is now disabled
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h25O VCRM N=.*hSFk

P<Ack&5<-CH&j=<9&^M<8c< (VCRM) O"j=<9 ReSerVation

WmH3k (RSVP)r5]<H9k!=G9#3NWmH3kKD$FO"WmH3

kN=.HFk rbq h 1 ,N XRSVPNHQY *hS XRSVPN=.*hS

FkY NOGb@7F$^9# RSVP+iN=sWaKpE$F"VCRM O*}$

s?<U'<9rp7?G<?&Um<N?aN\3rn.7^9#=Nlg"G

iK VCRM O=sr}FG-k=,JSh},@ilk+I&+r4Yk3H,,

WG9#

m: Ul<`&jl<d X.25 Nh&J WAN $s?<U'<9rHQ7F$kl

g"xQD=JSh}NL, VCRM K,+kh&K9k?aK"s~.Yr_

j9k,W,"j^9#s~.YN_jjgO""/;9&$sF0l<?

<&5<S9 =UH&'"HQTNjz- NUl<`&jl<*hS X.25 $

s?<U'<9N=.*hSFkNOGb@7F$^9#

$s?<U'<9, PPPjs/"LAN"^?O WAN Nlg"VCRM O QoSN=

UH&'"TATs=*hSY9H(U)<H&Q1CHrHQ7F""&HP&

sI&js/eNQ1CHr%hgLU17^9#

\OKO"J<Na,^^lF$^9#

v XVCRM =.D-XN"/;9Y

v XVCRM FkD-XN"/;9Y

v 320Z<8NXVCRM Fk3^sIY

VCRM =.D-XN"/;9

VCRM =.D-K"/;99kKO"Config> WmsWHG"!N3^sIr~O7

^9#

Config> feature vcrm
VC & Resource Management config console
--Currently no configurable objects.

Config>

=(5lkaC;<8N\*O"VCRM OLDKO=.G-J$3Hr(93HG

9# RSVP rHQD=K9kH VCRM bHQD=KJj"=NQia<?<r

RSVP=.+i~j7^9#

VCRM FkD-XN"/;9

VCRM FkD-K"/;99kKO"!Nh&K~O7^9#

* t 5

!K"+ WmsWHG"!N3^sIr~O7^9#

+ feature VCRM
VCRM console
VCRM Console>
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VCRM Console> WmsWH,=(5l^9#

VCRM Fk3^sI

3NaGO"VCRM Fk3^sIKD$Fb@7^9#J<N3^sIO VCRM> W

msWHG~O7^9#

= 45. VCRMFk3^sI
3^sI !=

? (XkW) 3N3^sI&lYkGHQD=J9YFN3^sIr=(9k+"^?

OCjN3^sIN*W7gs (xQG-klg) rj9H7^9# xxvii

Z<8NXXkWN~jY r2H7F/@5$#

Clear TATs}Wrj;CH7^9#

Queue =UH&'"TATs}Wr=(7^9#

Exit >0N3^sI&lYkKaj^9# xxviiZ<8NX<LlYk`nD

-N*;Y r2H7F/@5$#

Clear

clear 3^sIO"=UH&'"TATs}Wrj;CH9kNKHQ7^9#

=8:

clear

clear 3^sINcO"queue 3^sIN`r2H7F/@5$#

Queue

queue 3^sIO"HiU#C/&Um<N=UH&'"TATsr=(9kNKH
Q7^9#

=8:

queue

=UH&'"TATsN=(KHQ5lkQlNjArJ<K(7^9#

Quota =s5l?Sh}NL#viO"Y9H(U)<H (B.E.) ,9YFN quota

(djvFL) rj-7^9#=s5lkH"=sSh} (b/w) , B.E. quota

+i QoS quotaK7UH7^9#

Max-q Q1CHK-R5lF$kGgTATs95#

Curr-q
Q1CHK-R5lF$k=TNTATs95#

In quota
djvFil?Sh}bGw.5l?Q1CHt^?O K P$Ht#

Outside quota
djvFil?Sh}0Gw.5l?Q1CHt^?O K P$Ht ("$I

kSh},xQD=Nlg)#

VCRM NFk (Talk 5)

320 AIS V3.2 !=NHQ

|

|
|

|

|

||
||

||
|
|
||
||
||
|

|

|

|

|

|

|

|

|

|

|

|

||

|

|

||

|

|

|

|

|

|

|



Packets/bytes dropped
=UH&'"TATsKhCFQ~5l?Q1CHt^?OP$Ht

DLC packets/bytes dropped
Q1CH,=UH&'"TATsrLa7?eG DLC KhCFQ~5l?Q

1CHt^?OP$Ht

c:

*t 5

+feature vcrm
VCRM console
VCRM Console>?
CLEAR
QUEUE
EXIT
VCRM Console>queue
Flow-control Queues at sys-clock 346781 Second:
---------
Intf B.E. Quota: 10000 Kbps QoS Quota: 0 Kbps
0/Eth B.E. Max-q 0 QoS Max-q 0

B.E. curr-q 0 QoS curr-q 0
B.E. pkts/Kbytes sent: QoS pkts/Kbytes sent:
in quota: 54169/ 3926 in quota: 0/ 0
outside quota: 0/ 0 outside quota: 0/ 0
B.E. pkts/bytes dropped: 0/0 QoS pkts/bytes dropped: 0/0
DLC pkts/bytes dropped: B.E.: 0/0 QoS: 0/0

Intf B.E. Quota: 2048 Kbps QoS Quota: 0 Kbps
2/PPP B.E. Max-q 0 QoS Max-q 0

B.E. curr-q 0 QoS curr-q 0
B.E. pkts/Kbytes sent: QoS pkts/Kbytes sent:
in quota: 62/ 6 in quota: 0/ 0
outside quota: 0/ 0 outside quota: 0/ 0
B.E. pkts/bytes dropped: 0/0 QoS pkts/bytes dropped: 0/0
DLC pkts/bytes dropped: B.E.: 0/0 QoS: 0/0

Intf B.E. Quota: 2032 Kbps QoS Quota: 16 Kbps
3/FR B.E. Max-q 1 QoS Max-q 1

B.E. curr-q 0 QoS curr-q 0
B.E. pkts/Kbytes sent: QoS pkts/Kbytes sent:
in quota: 53160/ 4920 in quota: 346596/ 31886
outside quota: 0/ 0 outside quota: 0/ 0
B.E. pkts/bytes dropped: 0/0 QoS pkts/bytes dropped: 0/0
DLC pkts/bytes dropped: B.E.: 0/0 QoS: 0/0

Intf B.E. Quota: 2048 Kbps QoS Quota: 0 Kbps
4/PPP B.E. Max-q 1 QoS Max-q 1

B.E. curr-q 0 QoS curr-q 0
B.E. pkts/Kbytes sent: QoS pkts/Kbytes sent:
in quota: 66/ 6 in quota: 109/ 1
outside quota: 0/ 0 outside quota: 0/
B.E. pkts/bytes dropped: 0/0 QoS pkts/bytes dropped: 0/0
DLC pkts/bytes dropped: B.E.: 0/0 QoS: 0/0

Max total queue length=1; current total length=0
VCRM Console>clear
Flow-control Queues cleared at sys-clock 346786 Second:
-------
VCRM Console>

VCRM NFk (Talk 5)
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U?. jb<H AAA 0-

33KO"Radius"TACACS"*hS TACACS+ 5<P<KhCFHQ5lkjb<

H AAA 0-,}ailF$^9#

Radius

IBM Ys@< ID: 211

'Z0-

8`NpF

TUNNEL_TYPE 64

TUNNEL_MEDIUM_TYPE 65

TUNNEL_CLIEN_TYPE 66

TUNNEL_SERVER_EP 67

TUNNEL_CONN_ID 68

TUNNEL_PASSWORD 69

M

TUNNEL_TYPE 0t

3 L2TP

TUNNEL_MEDIUM_TYPE 0t

1 IP

TUNNEL_SERVER_EP 8zs

IP "Il9

IBM Ys@<Cj

NAS_TUNNEL_PASSWORD 101

CALLBACK_FLAGS 210

ENCRYPTION 211

HOSTNAME 213

SUBNETMASK 215

PRIVILEGE 216

-<o<I

Radius5<P<GO"Ys@<CjNU#<kI <keyword>=<value> K~OG-k

-<o<I,HQ5l^9#

KWD_CALLBACK_FLAGS CBF

KWD_ENCRYPTION ENC

KWD_HOSTNAME HSN

KWD_SUBNETMASK SNM
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KWD_PRIVELGE PRV

M

PRIVILEGE:

ADMIN

OPER

MONITOR

CALLBACKFLAGS

REQ ,\3<kPC/

ROAM m<_s0&3<kPC/

TACACS+

'Z

5'

PPP service=ppp protocol=ip

LOGIN service=shell cmd=null pri_lvl*0

8` TACACS+ 0-

service

protocol

cmd

addr

timeout

priv_lvl

callback-dialstring

IBM CjN0-

encryption_key 16J8z

dial_out TRUE FALSE ONLY

qW

task_id

start_time

stop_time

elasped_time

timezone

event

reason

bytes

bytes_in

bytes_out

paks

paks_in
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paks_out

status

err_msg
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AARP AppleTalk "Il9rhWmH3k (AppleTalk Address Resolution Protocol)

ABR (j"&\<@<&k<?< (area border router)

ack N'~z (acknowledgment)

AIX H%PC0(0</F#V (Advanced Interactive Executive)

AMA $U MAC "Il9Xj (arbitrary MAC addressing)

AMP "/F#V&bK?<&Wl<sH (active monitor present)

ANSI Fq,J(q (American National Standards Institute)

AP2 AppleTalk U'<: 2 (AppleTalk Phase 2)

APPN H%T"D<T"&MCHo<-s0!= (Advanced Peer-to-Peer Networking)

ARE 4k<H5w (all-routes explorer)

ARI ATM B$s?<U'<9 (ATM real interface)

ARI/FCI
"Il9'N81/Ul<`#L81 (address recognized indicator/frame copied

indicator)

ARP "Il9rhWmH3kJAddress Resolution ProtocolK

AS +'79F` (autonomous system)

ASBR +'79F`-&k<?< (autonomous system boundary router)

ASCII psr9QFq8`3<I (American National Standard Code for Information

Interchange)

ASN.1 j]=8=-! 1 (abstract syntax notation 1)

ASRT ,~=<9&k<F#s0)a (adaptive source routing transparent)

ASYNC
s1| (asynchronous)

ATCP AppleTalk )fWmH3k (AppleTalk Control Protocol)

ATP AppleTalk His6/7gs&WmH3kJAppleTalk Transaction ProtocolK

AUI \3fKCH&$s?<U'<9 (attachment unit interface)

AVI ATM P<Ack&$s?<U'<9 (ATM virtual interface)

ayt are you thereJjjN'K

BAN -&"/;9&N<IJBoundary Access NodeK

BBCM VjC8s0&Vm<I-c9H&^M<8c< (Bridging Broadcast Manager)

BECN U}~@(*UT (U/=&) LNJbackward explicit congestion notificationK

BGP \<@<&2<H&'$&WmH3kJBorder Gateway ProtocolK

BNC bayonet Niell-Concelman

BNCP VjC8s0&MCHo</)fWmH3k (Bridging Network Control

Protocol)

© Copyright IBM Corp. 1994, 1998 327



BOOTP
BOOT WmH3k (BOOT protocol)

BPDU VjC8&WmH3k&G<?1LJbridge protocol data unitK

bps SCH/C (bits per second)

BR VjC8s0/k<F#s0 (bridging/routing)

BRS Sh}=s79F` (bandwidth reservation system)

BSD Berkeley=UH&'"[[ (Berkeley software distribution)

BTP BOOTPjl<&(<8'sH (BOOTP relay agent)

BTU p\Aw1L (basic transmission unit)

CAM 3sFsD&"Il9D=abj< (content-addressable memory)

CCITT q]E.ECpdQwq (Consultative Committee on International Telegraph and

Telephone)

CD WM!P (collision detection)

CGWCON
2<H&'$&3s=<k (Gateway Console)

CIDR 5/i9&Ia$sVk<F#s0 (Classless Inter-Domain Routing)

CIP /i7+k IP (Classical IP)

CIR 'jps.Y (committed information rate)

CLNP 3M/7gsl9?b<I&MCHo</&WmH3k (Connectionless-Mode

Network Protocol)

CPU f{i;h}uV (central processing unit)

CRC dsi9!: (cyclic redundancy check)

CRS =.spq5<P<Jconfiguration report serverK

CTS w.D (clear to send)

CUD /Ff<6<&G<? (call user data)

DAF "Fh"Il9&U#k?< (destination address filtering)

DB G<?Y<9 (database)

DBsum
G<?Y<9Ws (database summary)

DCD G<?&AcMku.s~.f!Po (data channel received line signal detector)

DCE G<?s~*<uV (data circuit-terminating equipment)

DCS >\\35<P< (directly connected server)

DDLC Ge"k&G<?&js/)fuV (dual data-link controller)

DDN qIG<?&MCHo</ (Defense Data Network)

DDP G<?0i`w#WmH3k (Datagram Delivery Protocol)

DDT 0*GPC0&D<k (Dynamic Debugging Tool)

DHCP 0*[9H=.WmH3k (Dynamic Host Configuration Protocol)
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dir >\\3 (directly connected)

DL G<?&js/ (data link)

DLC G<?&js/)f (data link control)

DLCI G<?&js/\31LR (data link connection identifier)

DLS G<?&js/r9 (data link switching)

DLSw G<?&js/r9 (data link switching)

DMA >\abj<&"/;9 (direct memory access)

DNA G#8?k&MCHo</NO (Digital Network Architecture)

DNCP DECnetWmH3k)fWmH3k (DECnet Protocol Control Protocol)

DNIC G<?&MCHo</1LR3<I (Data Network Identifier Code)

DoD FqqImJ (Department of Defense)

DOS G#9/&*Zl<F#s0&79F` (Disk Operating System)

DR Xjk<?< (designated router)

DRAM 0*is@`&"/;9&abj< (Dynamic Random Access Memory)

DSAP "Fh5<S9&"/;9&]$sH (destination service access point)

DSE G<?r9uV (data switching equipment)

DSE G<?r9! (data switching exchange)

DSR G<?&;CH&lG#< (data set ready)

DSU G<?&5<S9uV (data service unit)

DTE G<?<vuV (data terminal equipment)

DTR G<?<vlG#< (data terminal ready)

Dtype "Fh?$W (destination type)

DVMRP
w%Y/Hk&^kA-c9H&k<F#s0&WmH3k (Distance Vector

Multicast Routing Protocol)

E1 2.048 MbpsAw.Y (2.048 Mbps transmission rate)

EDEL *;hZj8z (end delimiter)

EDI (i<!P81 (error detected indicator)

EGP 0t2<H&'$&WmH3k (Exterior Gateway Protocol)

EIA FqER)Hq (Electronics Industries Association)

ELAN (_el<H LAN (Emulated LAN)

ELAP EtherTalkjs/&"/;9&WmH3k (EtherTalk Link Access Protocol)

ELS $YsH&m0&79F` (Event Logging System)

ELSCon
2 ! ELS 3s=<k (Secondary ELS Console)

ESI (sI&79F`1LR (End system identifier)
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EST lt8`~ (Eastern Standard Time)

Eth $<5MCH (Ethernet)

fa-ga !="Il9&0k<W&"Il9 (functional address-group address)

FCS Ul<`!:7<1s9 (frame check sequence)

FECN g}~@(*UT (U/=&) LN (forward explicit congestion notification)

FIFO h~lhP7 (first in, first out)

FLT U#k?<&i$Vij< (filter library)

FR Ul<`&jl< (Frame Relay)

FRL Ul<`&jl< (Frame Relay)

FTP U!$k>wWmH3k (File Transfer Protocol)

GMT 0jKC88`~ (Greenwich Mean Time)

GOSIP
Fq/\ OSI 4#EM (Government Open Systems Interconnection Profile)

GTE lLECqR (General Telephone Company)

GWCON
2<H&'$&3s=<k (Gateway Console)

HDLC O$lYk&G<?&js/)f (high-level data link control)

HEX 16 J! (hexadecimal)

HPR b-=k<F#s0 (high-performance routing)

HST TCP/IP[9H&5<S9 (TCP/IP host services)

HTF [9H&F<VkA0 (host table format)

IBD }gV<HuV (Integrated Boot Device)

ICMP $s?<MCH)faC;<8&WmH3k (Internet Control Message Protocol)

ICP $s?<MCH)fWmH3k (Internet Control Protocol)

ID 1L (identification)

IDP $K7"k&Ia$s&Q<H (Initial Domain Part)

IDP $s?<MCH&G<?0i`&WmH3k (Internet Datagram Protocol)

IEEE FqE$ERXq (Institute of Electrical and Electronics Engineers)

Ifc# $s?<U'<9Vf (interface number)

IGP bt2<H&'$&WmH3k (interior gateway protocol)

InARP U"Il9rhWmH3k (Inverse Address Resolution Protocol)

IP $s?<MCH&WmH3k (Internet Protocol)

IPCP IP )fWmH3k (IP Control Protocol)

IPPN IP WmH3k&MCHo</ (IP Protocol Network)

IPX $s?<MCHo</&Q1CHr9 (Internetwork Packet Exchange)

IPXCP IPX )fWmH3k (IPX Control Protocol)
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ISDN 5<S9mgG#8?kV (integrated services digital network)

ISO q]8`=!= (International Organization for Standardization)

Kbps -mSCH/C (kilobits per second)

LAC L2TP MCHo</&"/;9&3s;sHl<?< (L2TP Network Access

Concentrator)

LAN m<+k&(j"&MCHo</ (local area network)

LAPB js/&"/;9&WmH3k (link access protocol-balanced)

LAT m<+k&(j"&His9]<H (local area transport)

LCS LAN AcMk&9F<7gs (LAN Channel Station)

LCP js/)fWmH3k (Link Control Protocol)

LED /w@$*<I (light-emitting diode)

LF GgUl<`"~T (largest frame; line feed)

LIS @} IP 5VMCH (Logical IP subnet)

LLC @}js/)f (logical link control)

LLC2 @}js/)f 2 (logical link control 2)

LMI m<+kI}$s?<U'<9 (local management interface)

LNS L2TP MCHo</&5<P< (L2TP Network Server)

LRM LAN sp!= (LAN reporting mechanism)

LS js/uV (link state)

LSA js/uVx( (link state advertisement)

LSA js/&5<S9NO (Link Services Architecture)

LSB G<LSCH (least significant bit)

LSI LAN 7g<H+CH&$s?<U'<9 (LAN shortcuts interface)

LSreq js/uVWa (link state request)

LSrxl js/uVFwj9H (link state retransmission list)

LU @}uV (logical unit)

MAC ^N"/;9)f (medium access control)

Mb a,SCH (megabit)

MB a,P$H (megabyte)

Mbps a,SCH/C (megabits per second)

MBps a,P$H/C (megabytes per second)

MC ^kA-c9H (multicast)

MCF MAC U#k?< (MAC filtering)

MIB I}psY<9 (Management Information Base)

MIB II I}psY<9 II (Management Information Base II)
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MILNET
3QMCHo</ (military network)

MOS ^$/m&*Zl<F#s0&79F` (Micro Operating System)

MOSDBG
^$/m&*Zl<F#s0&79F`&GPC0&D<k (Micro Operating

System Debugging Tool)

MOSDDT
^$/m&*Zl<F#s0&79F`0*GPC0&D<k (Micro

Operating System Dynamic Debugging Tool)

MOSPF
^kA-c9HH%U-G;Q9G%h*<Ws (Open Shortest Path First with

multicast extensions)

MPC ^kAQ9&AcMk (Multi-Path Channel)

MPC+ O$QU)<^s9&G<?>w (HPDT) ^kAQ9&AcMk (High

performance data transfer (HPDT) Multi-Path channel)

MSB GeLSCH (most significant bit)

MSDU MAC 5<S9&G<?1L (MAC service data unit)

MRU Ggu.1L (maximum receive unit)

MTU GgAw1L (maximum transmission unit)

nak ]j~z (not acknowledged)

NAS Nways9$CAI}9F<7gs (Nways Switch Administration station)

NBMA s1sL.^kA"/;9 (Non-Broadcast Multiple Access)

NBP M<`&P$sG#s0&WmH3k (Name Binding Protocol)

NBR aY"M$P< (neighbor)

NCP MCHo</)fWmH3k (Network Control Protocol)

NCP MCHo</&3"&WmH3k (Network Core Protocol)

NDPS sp~Q9&9$CA (non-disruptive path switching)

NetBIOS
MCHo</p\~PO79F` (Network Basic Input/Output System)

NHRP M/9H&[CWrhWmH3k (Next Hop Resolution Protocol)

NIST Fq".ps;QI (National Institute of Standards and Technology)

NPDU MCHo</&WmH3k&G<?1L (Network Protocol Data Unit)

NRZ s<m|" (non-return-to-zero)

NRZI s<m|"?> (non-return-to-zero inverted)

NSAP MCHo</&5<S9&"/;9&]$sH (Network Service Access Point)

NSF FqJXbD (National Science Foundation)

NSFNET
FqJXbDMCHo</ (National Science Foundation NETwork)
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NVCNFG
Tx/-=. (nonvolatile configuration)

OPCON
*Zl<?<&3s=<k (Operator Console)

OSI +|?79F`Vj_\3 (open systems interconnection)

OSICP
OSI )fWmH3k (OSI Control Protocol)

OSPF G;Q9G%h*<Ws (Open Shortest Path First)

OUI H%G-1LR (organization unique identifier)

PC Q<=Jk&3sTe<?< (personal computer)

PCA BsAcMk&"@W?< (parallel channel adapter)

PCR T</&;k.Y (peak cell rate)

PDN x0G<?V (public data network)

PING Q1CH&$s?<MCH&0m<Q< (packet internet groper)

PDU WmH3k&G<?1L (protocol data unit)

PID Wm;91L (process identification)

P-P ]$sH&]$sH (Point-to-Point)

PPP ]$sH&]$sH&WmH3k (Point-to-Point Protocol)

PROM Wm0i`0I_hjlQabj< (programmable read-only memory)

PU *}uV (physical unit)

PVC Q<^MsH&P<Ack&5<-CH (permanent virtual circuit)

RAM is@`&"/;9&abj< (random access memory)

RD k<H-RR (route descriptor)

REM js0&(i<Fk (ring error monitor)

REV u. (receive)

RFC Request for CommentsJ3asHWaK

RI js081"k<F#s0ps (ring indicator; routing information)

RIF k<F#s0psU#<kI (routing information field)

RII k<F#s0ps81 (routing information indicator)

RIP k<F#s0psWmH3k (Routing Information Protocol)

RISC L.?a;CH&3sTe<?< (reduced instruction-set computer)

RNR u.TD (receive not ready)

ROM I_hjlQabj< (read-only memory)

ROpcon
jb<H&*Zl<?<&3s=<k (Remote Operator Console)

RPS js0&Qia<?<&5<P< (ring parameter server)

RTMP k<F#s0&F<Vk]iWmH3k (Routing Table Maintenance Protocol)
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RTP k<F#s097WmH3k (RouTing update Protocol)

RTS w.Wa (request to send)

Rtype k<H&?$W (route type)

rxmits Fw (retransmissions)

rxmt Fw9k (retransmit)

s C (second)

SAF /.5"Il9&U#k?< (source address filtering)

SAP 5<S9&"/;9&]$sH (Service access point)

SAP 5<S9x(WmH3k (Service Advertising Protocol)

SCR }3;k.Y (sustained cell rate)

SCSP 5<P<&-cC7e1|WmH3k (Server Cache Synchronization Protocol)

sdel +OhZj8z (start delimiter)

SDLC SDLC jl<"1|G<?&js/)f (SDLC relay, synchronous data link

control)

seqno 7<1s9Vf (sequence number)

SGID 5<P<&0k<W ID (sever group id)

SGMP 7sWk&2<H&'$FkWmH3k (Simple Gateway Monitoring Protocol)

SL 7j"k&i$s (serial line)

SMP T!bK?<&Wl<sH (standby monitor present)

SMTP 7sWk&a<k>wWmH3k (Simple Mail Transfer Protocol)

SNA 79F`&MCHo</NO (Systems Network Architecture)

SNAP 5VMCHo</&"/;9&WmH3k (Subnetwork Access Protocol)

SNMP 7sWk&MCHo</I}WmH3k (Simple Network Management Protocol)

SNPA 5VMCHo</\3]$sH (subnetwork point of attachment)

SPF OSPF(j"bk<H (OSPF intra-area route)

SPE1 OSPF0tk<H&?$W 1 (OSPF external route type 1)

SPE2 OSPF0tk<H&?$W 2 (OSPF external route type 2)

SPIA OSPF(j"Vk<H&?$W (OSPF inter-area route type)

SPID 5<S9&WmU!$k ID (service profile ID)

SPX g!Q1CHr9 (Sequenced Packet Exchange)

SQE .fJA(i< (signal quality error)

SRAM E*is@`&"/;9&abj< (static random access memory)

SRB =<9&k<F#s0&VjC8 (source routing bridge)

SRF Cjk<H&Ul<` (specifically routed frame)

SRLY SDLC jl< (SDLC relay)

SRT =<9&k<F#s0)a (source routing transparent)
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SR-TB
=<9&k<F#s0 - )a?VjC8 (source routing-transparent bridge)

STA E* (static)

STB 9QsKs0&Dj<&VjC8 (spanning tree bridge)

STE 9QsKs0&Dj<5w (spanning-tree explorer)

STP 7<kIU-Phj~"9QsKs0&Dj<&WmH3k (shielded twisted

pair; spanning tree protocol)

SVC 9$CAI&P<Ack&5<-CH (switched virtual circuit)

TB )a?VjC8 (transparent bridge)

TCN H]m8<Q9LN (topology change notification)

TCP Aw)fWmH3k (Transmission Control Protocol)

TCP/IP
Aw)fWmH3k/$s?<MCH&WmH3k (Transmission Control

Protocol/ Internet Protocol)

TEI <v*<@1LR (terminal endpoint identifier)

TFTP HjS"k&U!$k>wWmH3k (Trivial File Transfer Protocol)

TKR H</sjs0 (token ring)

TMO ?$`"&H (timeout)

TOS 5<S9N?$W (type of service)

TSF )a9QsKs0&Ul<` (transparent spanning frames)

TTL h0st (time to live)

TTY Fl?$Wi$?< (teletypewriter)

TX w. (transmit)

UA sVf)N' (unnumbered acknowledgment)

UDP f<6<&G<?0i`&WmH3k (User Datagram Protocol)

UI sVf)ps (unnumbered information)

UTP 7<kIJ7Phj~ (unshielded twisted pair)

VCC P<Ack&AcMk&3M/7gs (Virtual Channel Connection)

VINES P<Ack&MCHo<-s0&79F` (VIrtual NEtworking System)

VIR DQps.Y (variable information rate)

VL P<Ack&js/ (virtual link)

VNI P<Ack&MCHo</&$s?<U'<9 (Virtual Network Interface)

VR P<Ack&k<H (virtual route)

WAN -hMCHo</ (wide area network)

WRS WAN |5/Fk<H (WAN restoral/reroute)

X.25 Q1CHr9V (packet-switched networks)

X.251 X.25 *}l$d< (X.25 physical layer)

,l8 335



X.252 X.25 Ul<`&l$d< (X.25 frame layer)

X.253 X.25 Q1CH&l$d< (packet layer)

XID r9 ID (exchange identification)

XNS Xerox MCHo</&79F` (Xerox Network Systems)

XSUM A'C/5` (checksum)

ZIP AppleTalk ><spsWmH3k (AppleTalk Zone Information Protocol)

ZIP2 AppleTalk ><spsWmH3k 2 (AppleTalk Zone Information Protocol 2)

ZIT ><spsF<Vk (Zone Information Table)
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Ql8

3NQl8KO"J<+iNQl*hSjA,^

^lF$^9#

v American National Standard Dictionary for

Information Systems"ANSI X3.172-1990 (Fq,J

(q (ANSI) , 1990/Kxn"rh@)#3N#

LG,Fq,J(q (ANSI: 11 West 42nd Street,

New York, New York 10036)+i/d5lF$^

9#jANeK-f (A) rU1FP5r(7F"

j^9#

v ANSI/EIA Standard--440-A"Fiber Optic

Terminology#3N#LG,FqER)Hq (2001

Pennsylvania Avenue, N.W., Washington, DC 20006)

+i/d5lF$^9#jANeK-f (E) rU

1FP5r(7F"j^9#

v Information Technology Vocabulary#q]8`=!

=*hSq]E$8`qDNh 1 g1;QQw

qh 1 ,Jq (ISO/IEC JTC1/SC1)KhCFT5

s5l?bNG9#3Nl$8N)Tt,+i

>\7?jAKD$FO"=NeK-f (I) rU

1F(7F"j^9#^?"ISO/IEC JTC1/SC1G

T5sfNq],JpF",JqpF"*hS

nH8q+iNQ7?jAKD$FO"=Ne

K-f (T) rU1F"SC1NCAFqtDNVG

G*gU,J5lF$J$3Hr(7F"j^

9#

v IBM Dictionary of Computing, New York:

McGraw-Hill, 1994

v Internet Request for Comments: 1208"Glossary of

Networking Terms

v Internet Request for Comments: 1392"Internet

Users’ Glossary

v Object-Oriented Interface Design: IBM Common User

Access Guidelines, Carmel, Indiana: Que, 1992.

3NQl8GO"J<NAGj_2H7F$^

9#

HPf:
?PNU#^?OBA*K[JkU#rb

DQlr(7^9#

N1Al:
3NQl8N:vUjK-R5lF$k"

%h*KHQ7F[7$"18U#rbD

Qlr(7^9#

H1A:
U}~2HH7F"jANP]HJCF$

kQl+i"18U#rbD>NQlr9

YF2H7^9#

r2H:
ltNl (CKGeNl) ,18#tl+i

JkQlr2H7^9#

b2H:
X"9kU# (1AGOJ$) rbDQlr

2H7^9#

A

AAL. ATM "@WF<7gs&l$d< (ATM

Adaptation Layer)#XC@<rIC/|n7";kX/+iN

G<?rY,=/FH_)F9k3HKhj"ATM MCH

o</X/+iNf<6<&G<?r,~5;kl$d

<#

AAL-5. ATM "@W?<&l$d< 5 (ATM Adaptation

Layer 5)##t"k8` AAL N 1 D# AAL-5 OG<

?L.QK_W5l?bNG"LAN (_el<7gs*

hS/i7+k IP KhCFHQ5lk#

j]=8 (abstract syntax). G<?AwK,WJC-O

9YF^sG$k,"=N>N@Y (?H(P"CjN3

sTe<?<&"<-F/Ac<KM89k@YJI) O

J, (j]=) 5lF$kG<?EM#j]=8=-!

(ASN.1) (abstract syntax notation 1 (ASN.1))*hSp\d

f=,' (BER) (basic encoding rules (BER))b2H#

j]=8=-! 1 (ASN.1) (abstract syntax notation 1
(ASN.1)). !N8`GXj5lF$kj]=8N+|?7
9F`Vj_\3 (OSI) }0#

v ITU-T +p X.208 (1988) | ISO/IEC 8824: 1990

v ITU-T +p X.680 (1994) | ISO/IEC 8824-1: 1994

p\df=,' (BER) (basic encoding rules (BER))b2

H#

ACCESS. 7sWk&MCHo</&^M<8asH&

WmH3k (SNMP) K*$F"I}N<I,*V8'/

HKP7Fs!9kG.lYkN5]<HrjA9k"

I}psY<9 (MIB) b8e<kbN8a#

N'~z (acknowledgment). (1) u.&,w.&KN

j~zH7FN'~z8zrAw9k3H# (T) (2) w

.5l?`\,u.5l?3Hr(93H#
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"/F#V (active). (1) ?QD# (2) LNN<I^?

OuVK\35l?"^?O=lXN\3,xQD=J

N<I^?OuVKX9kQl#

"/F#V&bK?< (active monitor). H</sjs

0&MCHo</K*$F"lYK 1 DNjs0&9F

<7gsKhCFBT5lk!=G"H</sNAwr

+O7"H</smjs|!=rs!9k#=_N"/

F#V&bK?<Kc2,/3C?lg"js0eN$

UN"/F#V&"@W?<,""/F#V&bK?<

!=rs!9k3H,G-k#

"Il9 (address). G<?L.K*$F"L.MCH

o</K\35l?FuV"o</9F<7gs"^?

Of<6<KdjvFilkG-N3<I#

"Il9&^CTs0&F<Vk (AMT) (address
mapping table (AMT)). =_NN<I&"Il9HO<

I&'"&"Il9N^CTs0rs!9k"AppleTalk

k<?<bK]}5lF$kF<Vk#

"Il9&^9/ (address mask). $s?<MCH&

5VMCHo</K*$F"IP "Il9N[9Ht,N

5VMCHo</&"Il9&SCHr1L9k?aK

HQ5lk"32 SCHN^9/#5VMCH&^9/

(subnet mask)*hS5VMCHo</&^9/

(subnetwork mask)H1A#

"Il9rh (address resolution). (1) MCHo</&

l$d<&"Il9r^NC-"Il9K^CTs09

k}!# (2) "Il9rhWmH3k (ARP) (Address

Resolution Protocol (ARP))*hS AppleTalk"Il9r

hWmH3k (AARP) (AppleTalk Address Resolution

Protocol (AARP))b2H#

"Il9rhWmH3k (ARP) (Address Resolution
Protocol (ARP)). (1) $s?<MCH&WmH3kK*

$F"5]<H5lkgTTwMCHo</dm<+

k&(j"&MCHo</ ($<5MCHdH</sjs

0JI) ,HQ9k"Il9K"IP "Il9r0*K^C

W9kWmH3k# (2) U"Il9rhWmH3k

(RARP) (Reverse Address Resolution Protocol (RARP))b

2H#

"IlC7s0 (addressing). G<?L.K*$F"<

vI,G<?Nw.hN<vIr*r9k}!#

Y\N<I (adjacent nodes). >NN<IHO\37F

$J$/J/Hb 1 DNQ9KhCFj_K\35lF

$k 2 DNN<I# (T)

I}Ia$s (Administrative Domain). 1 DNI}!

XKhCFI}5lk"[9HHk<?<*hSj_\

3MCHo</N8g#

H%T"D<T"&MCHo<-s0!= (Advanced
Peer-to-Peer Networking) (APPN). SNA NH%!=

G"!NC9rw(F$k#(a) EgJ,XVNM8X8

rsr9k3HKhCF"1l@Nc2NFAr,%G

-kh&K7?",6MCHo</)fN!=/=#(b)

\3"F=."*hS@pJk<H*rrFWKB=G

-k"0*JMCHo</&H]m8<psNr9#(c)

MCHo</Nq;N0*jA#(d) q;NP?*hSG

#l/Hj<!wN+0=# APPNO"(sI&f<6

<&5<S9~1N LU 6.2 T"VL.!=rMCHo<

/N)fKH%7"LU 2"LU 3"*hS LU 6.2 r^`

#tN LU ?$Wr5]<H9k#

H%T"D<T"&MCHo<-s0!= (APPN) (s
I&N<I (Advanced Peer-to-Peer Networking
(APPN) end node). -OON(sI&f<6<&5<

S9rs!7"=Nm<+k&3sHm<k&]$sH

(CP)HY\9kMCHo</&N<IbN CPHNVN

;C7gsr5]<H9kN<I#3NN<IO"3l

iN;C7gsrHQ7F"Y\ CP (MCHo</&N

<I&5<P<) Kq;r0*KP?7"G#l/Hj<

!wWarwu.7"I}5<S9ru1k# APPN(

sI&N<IO"5V(j"&MCHo</K~UN<

I^?O>N(sI&N<IH7F\39k3HbG-

k#

H%T"D<T"&MCHo<-s0!= (APPN) MC
Ho</ (Advanced Peer-to-Peer Networking (APPN)
network). j_\35l?MCHo</&N<IH=l

iN/i$"sH&(sI&N<IN8g#

H%T"D<T"&MCHo<-s0!= (APPN) MC
Ho</&N<I (Advanced Peer-to-Peer Networking
(APPN) network node). -OON(sI&f<6<&

5<S9rs!9kN<IG"!NbNrs!9k3H

,G-k#

v ,6G#l/Hj<&5<S9 (f{G#l/Hj<&

5<P<XNIa$sNq;NP?r^`)

v H]m8<&G<?Y<9O>N APPN MCHo<

/&N<IHr97"=NMCHo</bNMCHo

</,"Wa5l?5<S9&/i9KpE$F

LU-LU ;C7gsNG,k<Hr*rG-kh&K9

k#

v =Nm<+k LU H/i$"sH&(sI&N<IN

;C7gs&5<S9

v APPN MCHo</NfVk<F#s0&5<S9

H%T"D<T"&MCHo<-s0!= (APPN) N<
I (Advanced Peer-to-Peer Networking (APPN)
node). APPNMCHo</&N<I^?O APPN(s

I&N<I#
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(<8'sH (agent). (<8'sHNrdrL?979

F`#

"i<H (alert). dj^?OZw7?djr1L9k?

aKMCHo</bNI}5<S9f4r@Kwilk

aC;<8#

49F<7gs&"Il9 (all-stations address). L.

K*$F"1sL."Il9 (broadcast address)N1A

l#

Fq,J(q (ANSI) (American National Standards
Institute (ANSI)). 'jH%,FqN+gH&8`rn.

7F]}9k?aNjgrhak"8:T"CqT"*

hSlLNX8DN+i=.5lkH%# (A)

"Jm0 (analog). (1) "3*KQ=9k*}L+i=

.5lkG<?KX9kQl# (A) (2) G#8?k

(digital) HPf#

AppleTalk. Apple Computer, Inc.KhCF+/5l?M

CHo</&WmH3k#3NWmH3kO"MCHo

</eNuVrj_\39k?aKHQ5lk#uV

O"Apple =JHs Apple =Jr.g7FHQG-k#

AppleTalk "Il9rhWmH3k (AARP) (AppleTalk
Address Resolution Protocol (AARP)). AppleTalkM

CHo</K*$F"(a) AppleTalkN<I&"Il9r

O<I&'"&"Il9KQ97"(b) #tNWmH3k

r5]<H9kMCHo</bN"IlC7s0N7b

r409kWmH3k#

AppleTalk His6/7gs&WmH3k (ATP)
(AppleTalk Transaction Protocol (ATP)). AppleTalkM

CHo</K*$F"><spsr@k?aK><sp

sWmH3k (ZIP) K"/;99k[9HKP7F"/i

$"sH/5<P<Wa&~z!=rs!9kWmH3

k#

APPN MCHo</ (APPN network). H%PyVL.

MCHo<-s0!= (APPN) MCHo</ (Advanced

Peer-to-Peer Networking (APPN) network)r2H#

APPN MCHo</&N<I (APPN network node).
H%T"VL.MCHo<-s0!= (APPN)MCHo<

/&N<I (Advanced Peer-to-Peer Networking (APPN)

network node)r2H#

$U MAC "IlC7s0 (AMA) (arbitrary MAC
addressing (AMA)). DECnetNOK*$F"l5I}"

Il9Hm<+kI}"Il9r5]<H9k" DECnet

U'<: IV-Prime KhCFHQ5lk"IlC7s0!

=#

(j""hh (area). $s?<MCH*hS DECnetk

<F#s0&WmH3kK*$F"MCHo</NL.

vHTNjAKhCF0k<W=5l?"MCHo</

^?O2<H&'$N5V;CH#F(j"O+J0k

?G""k(j"NH]m8<O>N(j"+iO+(

J$#

s1| (ASYNC) (asynchronous (ASYNC)). &L?$

_s0.fNh&JCjNv]N/8KM87J$ 2 D

JeNWm;9# (T)

ATM. s1|>wb<I (Asynchronous Transfer Mode)#

;kr9rpCH7?"3M/7gs?b.MCHo<

-s0&F/Nm8<#

ATMARP. /i7+k IP bN ARP#

\3fKCH&$s?<U'<9 (AUI) (attachment unit
interface (AUI)). m<+k&(j"&MCHo</K*

$F"^N\3fKCHHG<?&9F<7gsbNG

<?<vuVVN$s?<U'<9# (I) (A)

0-MZ" (AVP) (Attribute Value Pair (AVP)). aC

;<8&?$W*hS\8r3<I=9kl'*J}

!#3N}0O" L2TP Nj_?Q-rD=K9kH1

~K"H%-rGg=9k#

'Zc2 (authentication failure). 7sWk&MCHo

</&^M<8asH&WmH3k (SNMP) K*$F"

Wa&/i$"sH, SNMP3_eKF#<NasP<

GJ$lgK"'Z(sF#F#<,8.9kHiC

W#

+'79F` (autonomous system). TCP/IP K*$

F"1 DNI}!XN<K"kMCHo</Hk<?<N

8^j#3Nh&JMCHo</Hk<?<O[)K(

O7"+i*r7?bt2<H&'$&WmH3krH

Q7F"j_KMCHo</N~#D=-Hk<F#s

0NpsrAw9k#

+'79F`Vf (autonomous system number).
TCP/IPK*$F"IP "Il9NdjvFrT&NH18

f{E$L.vHT,+'79F`KdjvFkVf#

+'79F`VfKhj"+0k<F#s0&"k4j

:`O"+'79F`rhL9k3H,G-k#

B

PC/\<s (backbone). (1) m<+k&(j"&MC

Ho</N^kA&VjC8&js0=.K*$F"V

jC8^?Ok<?<rQ$Fjs0,\35lF$k

b.js/#PC/\<sO"P9^?Ojs0H7F
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=.9k3H,G-k# (2) -hMCHo</K*$F"

N<I^?OG<?r9! (DSE),\35lF$kb.

js/#

PC/\<s&MCHo</ (backbone network). h

j.,ON (LoO"hjc.N) MCHo</r\39

kf{NMCHo</#PC/\<s&MCHo</O

Lo"j_\39kMCHo</hjbOk+KbFL

NL.MCHo</""k$OxQQ1CHr9G<?

0i`&MCHo</Nh&J-hMCHo</ (WAN)

G"k#

PC/\<s&k<?< (backbone router). (1) (j

"VGG<?r>w9kNKHQ5lkk<?<# (2) M

CHo</rhjg,OJ$s?<MCHK\39kN

KHQ5lk"l"Nk<?<NfN 1 D#

Sh} (Bandwidth). wjs/NSh}O"js/,p

sr?VFLr=7"wjs/,5]<HG-kGgS

CH&l<Hr(9#

p\Aw1L (BTU) (basic transmission unit (BTU)).
SNA K*$F"Q9)f3s]<MsHVGu1O5l

kG<?H)fpsN1L# BTU O"1D^?O#tN

Q9ps1L (PIU) +i=.5lk#

\< (baud). s1|AwK*$F"1 CvjNQ4.Y

N1L#D^j"5$/kVV, 20_jCNlg"Q4

.YO 50 \<KJk# (A)

V<H9HiCW (bootstrap). (1) 3sTe<?<&W

m0i`,04K-1uVK~j*ok^G"eK3/

?arm<I7FBT5;kl"N?a# (T) (2) =l+

NN/-KhCF>^7$uVK~#9kh&K_W5

l?;!^?OuV#?H(P"GiNvD+N?a

,"DjN?ar~OuV+i3sTe<?<KI_~

`h&KJCF$k!#k<As# (A)

\<@<&2<H&'$&WmH3k (BGP) (Border
Gateway Protocol (BGP)). Ia$sH+'79F`N

VGHQ5lk$s?<MCH&WmH3k (IP) k<F

#s0&WmH3k#

\<@<&k<?< (border router). $s?<MCHL

.K*$F"+'79F`N<KLV7"LN+'79

F`N<K"kk<?<HL.9kk<?<#

VjC8 (bridge). #tN LAN r (m<+k^?Oj

b<H&G) j_\39k!=r}C?uVG"18@}

js/)fWmH3krHQ9k,"[Jk^N"/;

9)fWmH3krHQ9k3H,G-k#VjC8

O"^N"/;9)f (MAC) "Il9KpE$FUl<

`rLNVjC8K>w9k#

VjC81LR (bridge identifier). 9QsKs0&D

j<&WmH3kGHQ5lk"G<L]<H1LRr

bD]<HN MAC "Il9Hf<6<jANM+i=

.5lk 8 P$HNU#<kI#

VjC8s0 (bridging). LAN GO"Ul<`r1DN

LAN ;0asH+iLN;0asHK>w9k3H#e

&O"Ul<`&XC@<Ne."Il9&U#<kI

Kdf=5l?^N"/;9)f (MAC) 5Vl$d<&

"Il9KhCFXj5lk#

1sL. (broadcast). (1) 9YFNe.hK18G<?

rAw9k3H# (T) (2) #tNe.hK1~KG<?r

Aw9k3H# (3) ^kA-c9H (multicast)HPf#

1sL."Il9 (broadcast address). L.K*$

F"js/eN9YFN9F<7gsK&LN"Il9

H7FN]5lF$k9F<7gs&"Il9 (8 eN 1

G=.)#49F<7gs&"Il9 (all-stations address)

H1A#

C

-cC7e (cache). (1) g-1uV+iI_P7?"W

m;C5<,!K,WKJkD=-,"k?aHG<?

N3T<r~lF*/?aKHQ5lk"g-1uVh

j.5/Fb.NClQSPCU!<-1uV# (T)

(2) QKK"/;95lk?aHG<?r~lF*/PC

U!<-1uV#"/;9~Vr;L9k?aKHQ5

lk# (3) G#l/Hj<N!w.Yre2k?aK"Q

KKHQ5lkG#l/Hj<psr~lF*/3H,

G-k"MCHo</&N<IbNG#l/Hj<&G

<?Y<9N*W7gst# (4) -cC7eK~lk"^

?O]I9k3H#

3<k&j/(9H&Q1CH (call request packet).
(1) 3<kN?aN\3rN)9k3HrWa9k?a

K"G<?<vuV (DTE) ,MCHo</4NKAw9

k3<kFkQ1CH# (2) X.25L.K*$F"MCH

o</rL7FF_jrWa9k?aK"DTE KhCF

Aw5lk3<kFkQ1CH#

8`"Il9 (canonical address). LAN K*$F"H

</sjs0^?O$<5MCH&"@W?<N^N"

/;9)f (MAC) "Il9rAw9k?aN IEEE 802.1

A0#8`A0GO"F"Il9&P$HNG<L (&<)

SCH,GiKAw5lk#s8`"Il9 (noncanonical

address)HPf#

-cj" (carrier). L.79F`rp7FAw5lkp

sr?V.fKhCFQ=9kEH"E'H"^?OQ

k9s# (T)
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-cj"!P (carrier detect). u.s~.f!Po

(RLSD) (received line signal detector (RLSD))N1Al#

-cj"&;s9 (carrier sense). m<+k&(j"&

MCHo</K*$F"LN9F<7gs,AwfG"

k+I&+r!P9k"G<?&9F<7gsN!=#

(T)

BwH!N?E"/;9/WM!P (CSMA/CD) (carrier
sense multiple access with collision detection
(CSMA/CD)). -cj"&;s9r,WH9kWmH3

k#w.&G<?&9F<7gsO"AwfKLN.f

r!P9kH"w.rd_7"8c`.frwj"DQ

~VTCF+iFnT9k# (T) (A)

CCITT. q]E.ECpdQwq (International Telegraph

and Telephone Consultative Committee)# J0Oq]E$

L."g (ITU) NH%G"C?," 1993/ 3 n 1 |

K ITU OFT.5l"8`=N$3O"E$L."gN

E$L.8`=tg (ITU-TS) H$&>0N<tH%K\

I5l?# XCCITTY H$&QlO"FT.N0K5'

5?+pr=9NKz-3-HQ5lk#

AcMk (channel). (1) .frwk3H,G-kQ9#

?H(P"G<?&AcMk"POAcMk# (A) (2)

g-1uVHm<+k~UuVHNVNG<?>wr7

&"h}uVKhCF)f5lkuV#

AcMk&5<S9&fKCH (CSU) (channel service
unit (CSU)). G#8?k&MCHo</XN$s?<U

'<9rs!9kuV# CSUO"AcMkSh}bG.

fNz(rljK]DAw)40 (y=) !="P$Jj

<&Qk9&9Hj<`r=.9k.fFT.!="*

hS CSUHL.vHNN*U#9&AcMkuVVNF

9H.fAwr^a?k<WPC/&F9H!=rs!

9k#G<?&5<S9uV (DSU) (data service unit

(DSU)) b2H#

AcMk= (channelization). L.s~eNSh}r?

tNAcMk (5$:,[Jklgb"k) K,d9kW

m;9#~,d?E}0 (time division multiplexing)
(TDM) HbFPlk#

A'C/5` (checksum). (1) 0k<WKX"7"!:

\*GHQ5lk"G<?N0k<WNgW# (T) (2) m

j!PK*$F"VmC/bN4SCHrP]H9k#

q-~^lFW;5l?gWKlW7J$lgO"mj

,X(5lk# (3) G#91CHK*$F"mj!PN\

*G;/?<Kq-~^lkG<?#W;5l?A'C

/5`,";/?<Kq-~^l?G<?NA'C/5

`KlW7J$lgO"TI;/?<r(7F$k#G

<?O"tz^?OA'C/5`NW;GOtzH_J

5lk>N8zsN$:l+G"k#

5<-CHr9 (circuit switching). (1) ,WK~8F"

2 DJeNG<?<vuV (DTE) r\37"=N\3,

r|5lk^G"=liNuVVNG<?s~rlQK

HQ9k3H,G-kWm;9# (I) (A) (2) s~r9

(line switching)H1A#

/i9 A MCHo</ (class A network). $s?<

MCHL.K*$F"IP "Il9NeL (GeL) SCH

, 0 K_j5l"[9H ID ,<LN 3 */FCHr

jakMCHo</#

/i9 B MCHo</ (class B network). $s?<

MCHL.K*$F"IP "Il9N 2 DNeL (GeL

HGeLN!N) SCH,=l>l 1 H 0 K_j5l"

[9H ID ,<LN 2 */FCHrjakMCHo<

/#

5<S9&/i9 (COS) (class of service (COS)). ;

C7gsNQ<HJ<VNk<HrN)9k?aKHQ

5lklHNC-Jk<HN;-ejF#<"AwN%

hgL"Sh}JI)#5<S9&/i9O";C7gs

N+OWm0i`KhCFXj5l?b<I>+i3P

5lk#

/i$"sH (client). (1) 5<P<+i&Q5<S9r

u1hk!=1L# (T) (2) f<6<N3H#

/i$"sH/5<P< (client/server). L.K*$F"

l}N&NWm0i`,jj&NWm0i`KWarw

.7F~zrTDH$&",6G<?h}K*1kPC

NbGk#Wa&Wm0i`r/i$"sHH$$"~

z&Wm0i`r5<P<H$&#

/mC-s0"o~ (clocking). (1) 2 JG<?1|L

.K*$F"/mC/&Qk9rHQ7F"G<?*h

S)f8zN1|r)f9k3H# (2) lj~VKL.s

~eGw.9kG<?&SCHtr)f9k}!#

WM (collision). AcMkeN1~AwKhCF88k

>^7/J$uV# (T)

WM!P (collision detection). BwH!N?E"/;

9/WM!P (CSMA/CD) K*$F"2 fJeN9F<7

gs,1~KAw7F$k3Hr(9.f#

'jps.Y (Committed information rate). MCHo

</,w#9k3HK1U7?"SCHG=5l?G<

?NGgL#

3_eKF#< (community). 7sWk&MCHo<

/&^M<8asH&WmH3k (SNMP) K*$F"(

sF#F#<VNI}X8#
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3_eKF#<> (community name). 7sWk&MC

Ho</&^M<8asH&WmH3k (SNMP) K*$

F"3_eKF#<r1L9k*/FCHs#

5L (compression). (1) l3<I^?OVmC/N9

5r;L9k?aK".cCW"uNU#<kI"i9

WG"*hST,WJG<?r|n9kh}# (2) aC;

<8^?O-?r=9NKHQ9kSCHtr:i9?

aKdf=9k3H#

=. (configuration). (1) psh}79F`NO<I&

'"H=UH&'"rT.7"j_K\39k}!#

(T) (2) 79F`"5V79F`"^?OMCHo</

r=.9kuVHWm0i`#

=.G<?Y<9 (CDB) (configuration database
(CDB)). 1 D^?O#tNuVN=.Qia<?<r]

I9kG<?Y<9#=.Wm0i`rHQ7Fn.

7"979k#

=.U!$k (configuration file). 79F`uV^?O

MCHo</NC-rXj9kU!$k#

=.Qia<?< (configuration parameter). =.j

AbNQtG"=NMKhj""kWm@/HH18M

CHo</bNLNWm@/HNC-r=7?j"Wm

@/H+NNC-rjA9k#

=.spq5<P< (CRS) (configuration report server
(CRS)). IBM H</sjs0&MCHo</&VjC

8&Wm0i`K*$F" LAN MCHo</&^M<8

c< (LNM) +iN3^sIru1~lF"9F<7gs

psr~j9k"9F<7gs&Qia<?<r_j9

k"*hS9F<7gsrjs0+i|n9k5<P

<#^?"3N5<P<O"js0eN9F<7gsK

hCF8.5l?=.spqN}8*hS>wbT&#

=.spqKO"77$"/F#V&bK?<spq*

hSGaY"/F#V&"CW9Hj<` (NAUN) sp

q,^^lk#

UT (U/=&) (congestion). MCHo</UT (U/

=&) (network congestion)r2H#

\3"3M/7gs (connection). G<?L.K*$

F"psrA#9k?aKuVVK_j5lkX8# (I)

(A)

3sHm<k&]$sH (CP) (control point (CP)). (1)

N<INq;rI}9k"APPNN<I^?O LEN N<

IN3s]<MsH# APPN N<IGO"CP O>N

APPN N<IHN CP-CP;C7gsrT&3H,G-

k# APPNMCHo</&N<IGO"CPO APPNM

CHo</NY\(sI&N<IXN5<S9bs!9

k# (2) N<INq;rI}7"*W7gsGMCHo<

/N>NN<IK5<S9rs!9k":vN<IN3

s]<MsH#=NcH7FO"?$W 5 5V(j"&

N<IN79F`&5<S9&3sHm<k&]$sH

(SSCP)"APPNMCHo</&N<INMCHo</&N

<I&3sHm<k&]$sH (NNCP)"*hS APPN

^?O LEN (sI&N<IN(sI&N<I&3sHm

<k&]$sH (ENCP) ,"k# SSCP*hS NNCP

O">NN<IXN5<S9rs!9k3H,G-k#

3sHm<k&]$sHI}5<S9 (CPMS) (control
point management services (CPMS)). I}5<S9

!=+i=.5l"djI}"z(*hSqWI}"Q

9I}"*hS=.I}rBT9kNKr)D!=rs

!9k"3sHm<k&]$sHN=.WG# CPMSK

hCFs!5lk!=KO"79F`q;rF9H9k

?aKWar*}uVI}5<S9 (PUMS) Kw.9k

!="79F`q;KX9k}Wps (?H(P"mjG

<?dQU)<^s9&G<?) r PUMS+i}89k

!="*hSF9HkLH}85l?79F`q;KX

9k}Wpsr,O*hS=(9k!=,^^lk#d

j=L*hSQU)<^s9Fkr,O*hS=(9k

!=O"#tN CPMSVK,69k3H,G-k#

3sHm<k&]$sHI}5<S91L (CP]MSU)
(control point management services unit (CP-MSU)).
I}5<S9!=;CHVr.lk"I}5<S9&G

<?,~CF$kaC;<81L#3NaC;<81L

O"FQG<?&9Hj<` (GDS)A0G"k#I}5

<S91L (MSU) (management services unit (MSU))*h

SMCHo</I}Y/Hk\w (NMVT)

(network management vector transport (NMVT))b2H#

CU @}"Il9 (CU Logical Address). 2216KP7

F[9HKhCFjA5l?)fuV"Il9#3NM

O"[9H~PO=.Wm0i` (IOCP)N CNTLUNIT

^/m?aN CUADD 9F<HasHKhCFjA5l

k#)fuV"Il9O"18[9HeGjA5l?F

@}hh4HKG-GJ1lPJiJ$#

D

D SCH (D-bit). w#N'SCH (Delivery-confirmation

bit)# X.25 L.K*$F"u.&+iN(sI&(sI

N' (w#N') ,,WJlgK 1 K;CH5lk"G

<?&Q1CH^?O/FWaQ1CHbNSCH#

G<bs (daemon). 8`5<S9rT&?aK5MG

BT5lkWm0i`#G<bsKO"=N?9/rB

T9k?aK+0*K/05lkbNH"j|*K0n

9kbN,"k#

G<?&-cj"!P (DCD) (data carrier detect
(DCD)). u.s~.f!Po (RLSD) (received line signal

detector (RLSD))N1Al#
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G<?s~ (data circuit). (1) >}~G<?L.NjJ

rs!9k"X"U1il?lPNw.AcMkHu.

AcMk# (I) (2) SNA K*$FO"js/\3 (link

connection)N1Al# (3) *}5<-CH (physical

circuit) *hSP<Ack&5<-CH (virtual circuit) b

2H#

m:

1. G<?r9uVj_VGO"G<?s~O"G<?

r9uVGHQ9k$s?<U'<9N?$WKh

CF"G<?s~*<uV (DCE)r^`3H,"k#

2. G<?<vHG<?r9uV^?OG<?8~uV

HNVGO"G<?s~O"G<?uV&NG<?

s~*<uVr^_"^?G<?r9uV^?OG

<?8~uV&N DCE H`wNuVr^`3H,"

k#

G<?s~*<uV (DCE) (data circuit-terminating
equipment (DCE)). G<?<vK*$F"G<?<vu

V (DTE) Hs~NVG.fQ9*hSdf=rT&u

V# (I)

m:

1. DCEO"H)7?!oG"k+"DTE ^?OfVu

VKH_~^lF$k#

2. DCEO"Aw)NMCHo</&GlL*K,WH5

lk!=rL9#

G<?&js/\31LR (DLCI) (data link connection
identifier (DLCI)). Ul<`&jl<&5V]<H"^

?OUl<`&jl<&MCHo</N PVC ;0asH

Ntz1LR# 1 DNUl<`&jl<&]<HbNF

5V]<HO"G-N DLCI r}CF$k#<= (Fq,

J(q (ANSI) 8` T1.618*hSq]E.ECpdQw

q (ITU-T/CCITT) 8` Q.922+i4h) O"CjN DLCI

MKX"9k!=r(7F$k#

DLCI M !=

0 AcMkb.f

1-15 $HQ

16-991 Ul<`&jl<\3jgrQ$F

djvF

992-1007 Ul<`&jl<&Y"i<&5<

S9Nl$d< 2 I}
1008-1022 $HQ

1023 AcMkbNl$d<I}

G<?&js/)f (DLC) (data link control (DLC)).
G<?&js/ (SDLCjs/^?OH</sjs0JI)

eNN<I,"psr5NKr99k?aKHQ9k,

'#

G<?&js/)f (DLC) l$d< (data link control
(DLC) layer). SNA K*$F"2 DNN<IVNjs/

rp9kG<?>wr918e<k7"=Njs/Nm

j)frT&js/&9F<7gs+i=.5lkl$

d<#G<?&js/)fNcH7FO"SCHg!j

s/\3N SDLC d"79F`/370AcMkNG<?&

js/)f,"k#

m: Lo"DLC l$d<O*}His9]<H!=+i

H)7F*j"eLl$d<KwkG<?N]4-

,N]5lk#

G<?&js/&l$d< (data link layer). +|?7

9F`Vj_\32HbGkK*$F"MCHo</&

l$d<bN(sF#F#<,L.js/rL7Fj_

KG<?r>w9k5<S9rs!9kl$d<#G<

?&js/&l$d<O"*}l$d<G/87?mj

r!P7"{59k# (T)

G<?&js/&lYk (data link level). (1) G<?&

9F<7gsN,X=$K*$F"O$lYk@}HG

<?&js/N)fr]}9kG<?&js/HNV

N")f^?Oh}@}N50*lYk#G<?&js

/&lYkO"w.SCHN^~*hSu.SCHNo

|""Il9&U#<kI*hS)fU#<kINr

a"3^sIHl9]s9N8."w."*hSra"

Ul<`&A'C/&7<1s9NW;HraH$C?

!=rBT9k#Q1CH&lYk (packet level)*hS

*}lYk (physical level)b2H# (2) X.25L.K*$

F"Ul<`&lYk (frame level)N1Al#

G<?&js/r9 (DLSw) (data link switching
(DLSw)). IEEE 802.2@}js/)f (LLC) ?$W 2

rHQ9k"MCHo</&WmH3kNA#}!#

SNA *hS NetBIOS O"LLC ?$W 2 rHQ9kc

G"k#+W;k= (encapsulation)*hS9W<U#s

0 (spoofing)b2H#

G<?&Q1CH (data packet). X.25 L.K*$F"

DTE/DCE$s?<U'<9NP<Ack&5<-CHe

Gf<6<&G<?rAw9k?aKHQ5lkQ1C

H#

G<?&5<S9uV (DSU) (data service unit
(DSU)). G<?<vuVKG#8?k&G<?&5<S
9&$s?<U'<9r>\s!9kuV# DSUO"k

<Wy=!="jb<H*hSm<+k&F9H!="

*hS8` EIA/CCITT $s?<U'<9!=rs!9

k#

G<?&;CH&lG#< (DSR) (data set ready
(DSR)). DCE lG#< (DCE ready)N1Al#
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G<?r9! (DSE) (data switching exchange (DSE)).
1 DNljK_V5l"s~r9"aC;<8r9"*h

SQ1CHr9JINr9!=rs!9kuV# (I)

G<?<vuV (DTE) (data terminal equipment
(DTE)). G<?&9F<7gsK*$F"G<?w.

&"G<?u.&"^?O=N>}H7F0n9kt

,# (I) (A)

G<?<vlG#< (DTR) (data terminal ready
(DTR)). EIA 232 WmH3kGHQ5lkbG`XN.

f#

G<?>w.Y (data transfer rate). G<?Aw79F

`NL.7F$kuVNVr1L~VKLa9kSC

H"8z"^?OVmC/NtN?QM# (I)

m:

1. .YO"C","^?O~Vv?jNSCHt"8

zt"^?OVmC/tG=9#

2. L.9kuV"?H(P"bG`"fVuV"^?

Ow.&Hu.&r(9,W,"k#

G<?0i` (datagram). (1) Q1CHr9K*$F"

/.G<?<vuV (DTE) +ie. DTE ^GNk<F

#s0K,WJ=,JpsrA#7"0bCF DTE HM

CHo</&N<IVGpsr9r9k,W,J$">

NQ1CH+iH)7?+J0k?Q1CH# (I) (2)

TCP/IPK*$FO"$s?<MCHD-Gu1O5lk

psNp\1L#G<?0i`KO"G<?N>K/.

5"Il9He.h"Il9,~CF$k#$s?<M

CH&WmH3k (IP) G<?0i`O"IP XC@<He

3NHis9]<H&l$d<&G<?KhCF=.5

lk# (3) Q1CH (packet)*hS ;0asH (segment)

b2H#

G<?0i`w#WmH3k (DDP) (Datagram Delivery
Protocol (DDP)). AppleTalkMCHo</&N<I*$

F"$s?<MCH&l$d<N3M/7gsl9&=

1CHVw#5<S9KhCFMCHo</N\3-r

s!9kWmH3k#

DCE lG#< (DCE ready). EIA 232 8`K*$F"

m<+k&G<?s~*<uV (DCE) ,L.AcMkK

\35l"G<?w.,D=KJCF$k3Hr"G<

?<vuV (DTE) KNi;k.f#G<?&;CH&l

G#< (DSR) (data set ready (DSR))H1A#

DECnet. LoOq;N&Q",6W;"^?Ojb<

H&79F`=.N\*G"Digital Equipment Corporation

N79F`rj_"k9kNKHQ5lk"l"N=U

H&'"&b8e<k"G<?Y<9"*hSO<I&

'"&3s]<MsH0nrjA9kMCHo</N

O# DECnetMCHo</NB=}0O"G#8?k&M

CHo</NO (DNA) bGkK`r7F$k#

GU)kH (default). @(*KXj5lF$J$lgK

>j5lk0-"uV"M"^?O*W7gs# (I)

>0 LU j/(9?< (dependent LU requester)
(DLUR). APPN (sI&N<I^?O APPN MCHo

</&N<IG">0 LU rj-9k,">0 LU 5<

P<,=liN>0 LU K SSCP5<S9rs!9k3

HrWa9k#

Xjk<?< (designated router). >Nk<?<N8_

H"$GsF#F#]r(sI&N<IKNi;kk<

?<#Xjk<?<N*rO"GbN%hgLrbDk

<?<KpE$FTolk#GbN%hgLrbDk<

?<,#t"klgO"GbN9F<7gs&"Il9

rbDk<?<,*r5lk#

"FhN<I (destination node). Wa^?OG<?N

w.hNN<I#

"Fh]<H (destination port). g!5<S9rs!

9k3M/7gs&]$sHH7F!=9k 8 ]<Hs

1|"@W?<#

"Fh5<S9&"/;9&]$sH ( D S A P )
(destination service access point (DSAP)). SNA *

hS TCP/IPK*$F"79F`,jb<HuV+iNG

<?r:v9kL.5]<HKk<F#s09kNKH

Q5lk@}"Il9#w.55<S9&"/;9&]

$sH (SSAP) (source service access point (SSAP)HPf#

uV (device). CjN\*rbD!#*"E$*"^?

OER*JEH_#

uV"Il9 (device address). 2216uVr*r9k

?aKAcMk&Q9GAw5lkuV"Il9# S/370

~PO"<-F/Ac<GO"5VAcMkVfHbF

Plk#3NMO"[9HIOCP bNBuVKP9k

CNTLUNIT ^/m?aN UNITADD 9F<HasHKh

CFjA5lk#

G#8?k (digital). (1) tz+iJkG<?r=o9Q

l# (T) (2) tzNAr7?G<?r=o9Ql# (A)

(3) "Jm0 (analog)HPf#

G#8?k&MCHo</NO (DNA) (Digital Network
Architecture (DNA)). 9YFN DECnetO<I&'"*

hS=UH&'"B=bGk#

>\abj<&"/;9 (DMA) (direct memory access
(DMA)). ^$/mAcMk&P9eNuV,"79F`
h}uVrp5:K"79F`^?OP9&abj<K

>\"/;9G-k79F`!=#
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G#l/Hj< (directory). 1LR*hS=lKP~9

kG<?`\XN2H+iJkF<Vk# (I) (A)

G#l/Hj<&5<S9 (DS) (directory service
(DS)). "Wj1<7gs&Wm;9KhCFHQ5lk
-f>r"OSID-GHQ5lk04JMCHo</&"

Il9KQ99k"Wj1<7gs&5<S9WG#

(T)

G#l/Hj<&5<S9 (DS) (directory services
(DS)). MCHo</&j=<9NljKX9kpsr]
}9k"APPNN<IN3sHm<k&]$sH&3s]

<MsH#

HQTD (disable). !=7J$h&K9k3H#

HQTDN (disabled). (1) CjN?$WNdj~_N

/8rI_9kh}uVNuVr=o9Ql# (2) Aw)

fuV^?O;<~zuV,~)eNeFru1~l3

H,G-J$uVr=o9Ql#

jAh"Ia$s (domain). (1) G<?h}q;,&L

)f<KV+lF$k3sTe<?<&MCHo</t

,# (T) (2) +|?79F`Vj_\3 (OSI)K*$F"

&LN]j7<,,Q5lk",679F`Nt,^?

OI}*V8'/HN8g# (3) I}Nh (Administrative

Domain)*hSIa$s> (domain name)r2H#

Ia$s> (domain name). $s?<MCH&WmH3

kK*1k"[9H&79F`N>0#Ia$s>O"

hZj8zKhCFhZil?l"N5VM<`+i=

.5lk#?H(P"[9H&79F`N04$~Ia

$s> (FQDN) , ralvm7.vnet.ibm.com G"klg"J

<,=l>lIa$s>G"k#

v ralvm7.vnet.ibm.com

v vnet.ibm.com

v ibm.com

Ia$s>5<P< (domain name server). $s?<

MCH&WmH3kK*$F"Ia$s>r IP "Il9

K^CW9k3HKhj>0+i"Il9XNQ9rT

&5<P<&Wm0i`#M<`&5<P< (name server)

H1A#

Ia$s>79F` (DNS) (Domain Name System
(DNS)). $s?<MCH&WmH3kK*$F"Ia$
s>r IP "Il9K^CW9k?aKHQ5lk,6G

<?Y<9&79F`#

ICH 10 J=- (dotted decimal notation). plr

10H7"Tj*I (ICH) Gj_r,%7Fq+l?"

4 DN 8 SCHtz+iJk 32 SCH0tN=8=

-# IP "Il9r=9NKHQ5lk#

@sW (dump). (1) @sW7?G<?# (T) (2) mj

psr}89k?aK"P<Ack-1uVN3sFs

DN4t^?Oltr3T<9k3H#

0*F=. (DR) (dynamic reconfiguration (DR)). 0

4J=.F<VkrF8.7?j"FAru1ka8c

<&N<Ird_;:K"MCHo</=. (~U PU*

hS LU) rQ99kWm;9#

0*k<F#s0 (Dynamic Routing). i|=~KE*

K=.5l?k<HGOJ/"0*KN'5l?k<H

rHQ9kk<F#s0#

E

(3< (echo). G<?L.K*$F"L.AcMkeN

?M.f#?H(P"L.<vuVGOF.fO 2 Y=

(5lk#m<+k<vK~C?H-KlY=(5l"

L.js/rP37FaCF-?H-KFY=(5l

k#3lKhj".f,5NG"k+I&+r!:9k

3H,G-k#

EIA 232. G<?L.K*$F"g! 2 JG<?r9r

HQ7F"G<?<vuV (DTE) HG<?s~*<uV

(DTE) VN$s?<U'<9rjA9kFqER)Hq

(EIA) NEM#

FqER)Hq (EIA) (Electronic Industries
Association (EIA)). H&N;Q.9r%J7"FasP

<NU+re=7"H&8`r+/9k?aKH%5l

?ER!o=$HTNDN#

EIA 1L (EIA unit). FqER)HqGN)5l?,j

1LG"44.45 mm (1.7$sA) Ky7$#

+W;k= (encapsulation). (1) L.K*$F",X=

5l?WmH3kKhCFHQ5lk;!G"3lrQ

$FFl$d<O5]<H9kl$d<+iNWmH3

k&G<?1L (PDU) K)fpsrIC9k#3Nl

g"3Nl$d<O"5]<H9kl$d<+iNG<

?r+W;k=9k#$s?<MCH&WmH3kG

O"?H(P"Q1CHKO"*}l$d<+iN)f

ps,~j"=NeKMCHo</&l$d<+iN)

fps,3-"=NeK"Wj1<7gs&WmH3

k&G<?,~CF$k# (2) G<?&js/r9 (data

link switching)b2H#

3<I= (encode). 5NAKFSQ9G-kh&J}!

G",'rHQ7FG<?rQ99k3H# (T)

(sI&N<I (EN) (end node (EN)). (1) H%PyV

L.MCHo<-s0 (APPN)(sI&N<I (Advanced

Peer-to-Peer Networking (APPN) end node)*hSm<(

sHj<&MCHo<-s0 (LEN) (sI&N<I
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(low-entry networking (LEN) end node)r2H# (2) L.

K*$F"QKK 1 DNG<?&js/K\35lkN

<IG"fVk<F#s0!=rBTG-J$bN#

~j}@ (EP) (entry point (EP)). SNA K*$F",

6MCHo</I}5]<Hrs!9k"?$W 2.0"?

$W 2.1"?$W 4"^?O?$W 5 N<I#=l+N

KX9kMCHo</I}G<?H=l,)f9kq;

r"8fh}N?aKf4r@Kwj"f4r@,+O

7?3^sIru1hCFBT9k3HKhCF"=N

q;rI}*hS)f9k#

yAFL (equivalent capacity). NBBS NOK*$F"

Q1CH6:(rB&MJ<K9k?aK"3M/7g

sK,WJSh}NG/L#

$<5MCH(Ethernet). #tN<v,v0N40J7K

Aw^NK+3K"/;9G-k"10 MbpsNY<9P

sI&m<+k&(j"&MCHo</#BwH!N/d

|rHQ7F%grsr7"WM!P/YdFwrHQ7

F%grrh9k#$<5MCHO"BwH!N?E"

/;9/WM!P (CSMA/CD) rHQ9k#

c0 (exception). G<?&;CH^?OU!$kNh}

fK+U+C?~POmjNh&J[oJuV#

c0~z (ER) (exception response (ER)). SNA K*

$F"u.7?Wa,uUT=^?Oh}T=NlgK

N_~zra9h&Ku.&KX(9k (D^j"]j~

zOa93H,G-k,Nj~zOa;J$)"WaXC

@<NVWa5l?~zA0WU#<kIGXj5l?

WmH3k#Gj~z (definite response)*hS~zJ7

(no response)HPf#

r9 ID (XID) (exchange identification (XID)). Y\N

<IVGN<I*hSjs/NC-rA#9k?aKH

Q5lk"p\js/1LN 1 DN?$W# XID O"

js//0N0H/0fOjs/*hSN<IC-N_

jHrDrT&?aKjs/&9F<7gsVGr95

l"^?js//0eO=liNC-NQ9rLN9

k#

@(k<H (ER) (explicit route (ER)). SNA K*$F"

2 DN5V(j"&N<Ir\39k 1 D^?O#tN

Aw0k<W#@(k<HO"/&5V(j"&"Il

9"e&5V(j"&"Il9"@(k<HVf"*h

SU@(k<HVfKhCF1L5lk#P<Ack&

k<H (VR) (virtual route (VR))HPf#

5wUl<` (explorer frame). 5wQ1CH (explorer

packet)r2H#

5wQ1CH (explorer packet). LAN K*$F"/.

5[9HKhCF8.5l"LAN N=<9&k<F#s

04Nr5w7F"[9H,xQD=JQ9KX9kp

sr}89kQ1CH#

0t2<H&'$ (exterior gateway). $s?<MCH

L.K*$F""k+'79F`eN"LN+'79F

`HL.9k2<H&'$#bt2<H&'$ (interior

gateway)HPf#

0t2<H&'$&WmH3k (EGP) (Exterior Gateway
Protocol (EGP)). $s?<MCH&WmH3kK*$

F"Ia$sH+'79F`VGHQ5l"MCHo<

/~#D=-psrx(*hSr99k3H,G-kW

mH3k#"k+'79F`bN IP MCHo</&"I

l9,"EGPK2C7F$kk<?<KhCF"LN+

'79F`Kx(5lk# EGP NcH7FO"\<@

<&2<H&'$&WmH3k (BGP),"k#bt2<

H&'$&WmH3k (IGP) (Interior

Gateway Protocol (IGP))HPf#

F

U!C/9 (fax). U!/7_j!+iu1hC?O<I

3T<#Fl3T< (telecopy) H1A#

U!$k>wWmH3k (FTP) (File Transfer Protocol
(FTP)). $s?<MCH&WmH3kK*$F"TCP*

hS Telnet5<S9rHQ7F"W;!V^?O[9H

VGgLG<?&U!$kr>w9k""Wj1<7g

s&l$d<&WmH3k#

UiC7e&abj< (flash memory). Wm0i`0

G"CnD=G""3*JEOr,WH7J$"G<?

-1uV#>NWm0i`0"CnD=G<?-1uV

HfY?UiC7e&abj<NgJ9jO"s)\<

I+ihj05:KFWm0i`G-k3HG"k#

Um<)f (flow control). (1) SNAK*$F"G<?&

HiU#C/,MCHo</N3s]<MsHVrLa

9k.YrI}9kWm;9#Um<)fN\*O"a

C;<8N.lrG,=7FMCHo</UT (U/=&)

rG.K9k3HG"k#D^j"u.&^?OfVk

<F#s0&N<INPCU!<,*<P<Um<;

:"^?u.&,ICaC;<81LN~erTD3H

bJ$h&K9k# (2) Z<7s0 (pacing)b2H#

Ui0asH (fragment). ,d (fragmentation)r2H#

GR= (fragmentation). (1) Aw9k*}^NNFLK

go;k?aK"G<?0i`rhj.5$t,D^j

GRK,d9kh}# (2) ,d (segmenting)b2H#
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Ul<` (frame). (1) "kCLJpsG=.5lkG<

?=$#CLJpsHO"$/D+N9mCHG.j)

A"F9mCHbN0-MrI`3HKhj,ZJ\3

jg,hailk# (T) (2) IBM H</sjs0&MC

Ho</JINm<+k&(j"&MCHo</K*1

kAw1L#hZj8z")f8z"ps"*hS!:

8z,^^lk# (3) SDLC K*$F"SDLC jgrH

Q7FAw5lk"3^sI"l9]s9"*hS9Y

FNpsr?VjJ#

Ul<`&lYk (frame level). G<?&js/&lY

k (data link level)H1A#js/&lYk (link level)r

2H#

Ul<`&jl< (frame relay). (1) f<6<NuVH

b.Q1CH&MCHo</N-&r-R7?$s?<

U'<98`#Ul<`&jl<&79F`GO"5z

JUl<`OQ~5lk#s|O[CW4HGOJ/"

(sI&(sIGTolk# (2) 5<S9mgG#8?k

V (ISDN) D AcMk8`+i3P5l?;!#\3O

b.j-G"MCHo</Nmj!PH)fN*<P<

XCIOJ$bNH[j7F$k#

UmsH(sI&Wm;C5< (front-end processor).
a$sUl<`NL.)f?9/rZ:9k"IBM 3745

^?O 3174Nh&JWm;C5<#

G

2<H&'$ (gateway). (1) MCHo</NO,[Jk

2 DN3sTe<?<&MCHo</rj_K\39k!

=1L#2<H&'$O"[JkNOrbDMCHo<

/^?O79F`r\39k#VjC8O"1l^?O

`wNNOrbDMCHo</^?O79F`r\39

k# (T) (2) IBM H</sjs0&MCHo</K*

$F"m<+k&(j"&MCHo</r"[Jk@}

js/&WmH3krHQ9kLNm<+k&(j"&

MCHo</^?O[9HK\39k"uVHX"=U

H&'"# (3) TCP/IPK*$FO"k<?< (router) N

1Al#

FQG<?&9Hj<` (GDS) (general data stream
(GDS)). LU 6.2 ;C7gsbNqCKHQ5lkG<

?&9Hj<`#

FQG<?&9Hj<` (GDS) Qt (general data
stream (GDS) variable). 1LRH95U#<kIGO

^j""Wj1<7gs&G<?"f<6<)fG<

?"^?O SNA jA)fG<?N$:l+r}D RU

{=$N 1 ?$W#

H

XC@< (header). (1) f<6<&G<?N0KV+l

k79F`,ja?)fps# (2) 1D^?O#tNe.

hU#<kI"/.59F<7gsN>0"~O7<1

s9Vf"aC;<8N?$Wr(98zs"aC;<

8N%hgLlYkJIN)fps,~CF$kaC;

<8Nt,#

R<W&abj< (heap memory). G<?=$r0*

Kdj6k?aKHQ5lk RAM NL#

Om< (Hello). (/9k5'k<?<,G.Ydk<H

r+U1k?aKHQ9kWmH3k#

Om<&aC;<8 (hello message). (1) k<?<j

_V^?Ok<?<H[9HVN~#D=-r_j7"

F9H9k?aKj|*KwilkaC;<8# (2) $s

?<MCH&WmH3kK*$F"Om<&WmH3k

KhCFbt2<H&'$&WmH3k (IGP) H7Fj

A5lkaC;<8#

Re<j9F#C/ (heuristic). G*kLK~1FNJ

8u7r>A9k3HKhCFrzr+U1kH$&"

djrhN5w*}!r=o9Ql#

O$lYk&G<?&js/)f (HDLC) (high-level
data link control (HDLC)). G<?L.K*$F"HDLC

q],J ISO 3309Ul<`=$*hS ISO 4335jg

WGK`r7F"Xj5l?l"NSCHrHQ7FG

<?&js/r)f9k3H#

b-=k<F#s0 (HPR) (high-performance routing
(HPR)). CKb.js/NHQ~K"G<?&k<F#
s0Nz(H.j-rbak"T"VL.MCHo<-

s0!= (APPN) NONIC!=#

[CW (hop). (1) APPNK*$F"fVN<Ir^^J

$k<Ht,#Y\N<IVr\39k 1 DNAw0k

<W@1G=.5lk# (2) k<F#s0&l$d<K*

$FO"MCHo</N 2 DNN<IVN@}w%#

[CW&+&sH (hop count). (1) 2 @VNw%N\

Y# (2) $s?<MCHL.K*$F"e.h^GN~)

GG<?0i`,La9kk<?<Nt# (3) SNA K*

$F"e.h^GNQ9GLa9kjs/tN\Y#

[9H (host). $s?<MCH&WmH3kK*$F"

(sI&79F`N3H#(sI&79F`OINo<

/9F<7gsGb=o:",:7ba$sUl<`G

"k,WOJ$#

[CH&Wi0D="o~r9D= (hot pluggable). :

v9k3s]<MsHK\35lF$J$""k$OM
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87F$J$>Nj=<9N0nr82;:K"hjU

1dhj07rT&3H,G-kO<I&'"&3s]

<MsHr=9Ql#

OV ($sFj8'sH) (hub (intelligent)). [Jk1

<Vk*hSWmH3krbD LAN KP7FVjC8s

0*hSk<F#s0!=rs!9k"IBM 8260 Nh&

J8~uV#

R9Fj79 (hysteresis). "i<Hro,/j"5l

k0K"_j5l?"i<HB&Mr6a7FQ=9k

,W,"k9YNL#

I

I Ul<` (I-frame). psUl<` (Information frame)#

ps (I) Ul<` (information (I) frame). Vf)ps

>wKHQ5lk I U)<^CHNUl<`#

~POAcMk (input/output channel). G<?h}7

9F`K*$F"bt!oH~U!oNVNG<?>w

r7&uV# (I) (A)

}gG#8?kVr9! (IDNX) (Integrated Digital
Network Exchange (IDNX)). ;<"G<?"*hSh

|"Wj1<7gsr}g9kh}uV#Awq;NI

}d"^kAWl/5<*hSMCHo</I}Yg7

9F`XN\3bT&#[JkYs@<+iNuVr}

g9k3H,G-k#

5<S9mgG#8?kV (ISDN) (integrated services
digital network (ISDN)). ;<dG<?b^a??tN

5<S9r5]<H9kG#8?k&(sI&(sIL

.MCHo</#

m: ISDN Ox0V*hSd_VNOGHQ5lk#

$s?<U'<9 (interface). (1) !=C-".fC-"

^?O=N>N:v9kC-KhCFjA5l?"2 DN

!=1LVN&-5l?-&#3N50KO"[Jk!

=rbD 2 DNuVr\39k?aNEMb^^lk#

(T) (2) 79F`"Wm0i`"^?OuVrDJ0O

<I&'""=UH&'""^?O=N>}#

bt2<H&'$ (interior gateway). $s?<MCH

L.K*$F"lQN+'79F`HN_L.9k2<

H&'$#0t2<H&'$ (exterior gateway)HPf#

bt2<H&'$&WmH3k (IGP) (Interior Gateway
Protocol (IGP)). $s?<MCH&WmH3kK*$

F"+'79F`btGMCHo</~#D=-*hS

k<F#s0KX9kpsrAw9kNKHQ5lkW

mH3k# IGP NcH7FO"k<F#s0psWmH

3k (RIP)*hSG;Q9%h*<Ws (OSPF),"k#

fVN<I (intermediate node). #tN,tN*<K

"kN<I# (T)

fV;C7gs&k<F#s0 (ISR) (intermediate
session routing (ISR)). =NN<IrLa9k,"(s

I]$sHOLNljK"k9YFN;C7gsKP7

F";C7gs&lYkNUm<)fHc2sprs!

9k"APPNMCHo</&N<IbNk<F#s0!=

N 1 ?$W#

q]8`=!= (ISO) (International Organization for
Standardization (ISO)). =Jd5<S9Nq]*Jr.

rFWK9k?a"^?N*"JX*";Q*"PQ*

h0N,nK*1kj_(OrJak?aN8`=rd

J9k?aK_)5l?q]*JH%#

q]E$L."g (ITU) (International
Telecommunication Union (ITU)). $&N~Htdj6

j*hS5~,)r^aF"8`=5l?L.jg*h

SB\WNrs!9k?aK_)5l?FqNClL.

!X#

$s?<MCH (internet). lHNk<?<KhCFj_

\35l"1 DNg,OMCHo</H7F!=9k3H

,G-kMCHo</N8gN#$s?<MCH (Internet)

b2H#

$s?<MCH (Internet). $&fNg,OJqDPC/

\<s&MCHo</H"?tNOhd=bNMCHo

</+i=.5lk"$s?<MCHNOQwq (IAB)

KhCFI}5lk$s?<MCH#$s?<MCHG

O"1 HN$s?<MCH&WmH3krHQ9k#

$s?<MCH&"Il9 (Internet address). IP "I

l9 (IP address)r2H#

$s?<MCHNOQwq (IAB) (Internet Architecture
Board (IAB)). TCP/IPH7FNilk$s?<MCH&

WmH3kN+/rFD9k;QDN#

$s?<MCH)faC;<8&WmH3k (ICMP)
(Internet Control Message Protocol (ICMP)). $s?

<MCH&WmH3k (IP) l$d<Nmjrh}7"a

C;<8r)f9k?aKHQ5lkWmH3k#dj

NspHmCF$kG<?0i`e.h,"G<?0i

`N/.5Ka5lk# ICMP O"$s?<MCH&W

mH3kNltG"k#

$s?<MCH)fWmH3k (ICP) (Internet
Control Protocol (ICP)). c0LN"aHjC/LN"

*hS PING 5]<Hrs!9kP<Ack&MCHo

<-s0&79F` (VIr tual NEtworking System

(VINES))#k<F#s097WmH3k (RTP) (RouTing

update Protocol (RTP))b2H#
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$s?<MCH;QCL4:Qwq (IETF) (Internet
Engineering Task Force (IETF)). $s?<MCHN;

|*J;QdjNrhr4v9k"$s?<MCHNO

Qwq (IAB) NCL4:Qwq#

$s?<MCHo</&Q1CHr9!= (IPX)
(Internetwork Packet Exchange (IPX)). (1) Novell N

5<P<"^?O IPX rBu7?o</9F<7gs^

?Ok<?<H">No</9F<7gsr\39k?

aKHQ5lk"MCHo</&WmH3k# IPX O"

$s?<MCH&WmH3k (IP) K`w7F$k,"[

JkQ1CH&U)<^CH*hSQlrNQ7F$

k# (2) Xerox MCHo</&79F` (XNS) (Xerox

Network Systems (XNS))b2H#

$s?<MCH&WmH3k (IP) (Internet Protocol
(IP)). 1 DNMCHo</^?Oj_\3MCHo</

rL7FG<?rk<F#s09k3M/7gsl9&

WmH3k# IP O"eLNWmH3k&l$d<H*}

MCHo</NVNfVXH7F//#?@7"3NW

mH3kO"mjs|dUm<)fOTo:"^?*}

MCHo</N.j-b]Z7J$#

j_?Q- (interoperability). f<6<,uVG-NC

-r[HsI (^?O"^C?/) NiJ/Fb"o9N

!=1LVGL.7?j"Wm0i`rBT7?j""

k$OG<?r>wG-k3H# (T)

(j"bk<F#s0 (intra-area routing). $s?<M

CHL.K*$F"(j"btGG<?rk<F#s0

9k3H#

U"Il9rhWmH3k (InARP) (Inverse Address
Resolution Protocol (InARP)). $s?<MCH&Wm

H3kK*$F"v0_j5l?O<I&'"&"Il

9rHQ7FWmH3k&"Il9r+U1k?aKH

Q5lkWmH3k#Ul<`&jl<8.K*$F"

G<?&js/&3M/7gs1LR (DLCI) O"v0_

jO<I&'"&"Il9H1A#

IPPN. >NWmH3k, IP rL7FG<?rHis9

]<H9klgKHQ9k$s?<U'<9#

IP "Il9 (IP address). $s?<MCH&WmH3

k"8` 5"Request For Comments (RFC) 791KhCF

jA5l? 32 SCH&"Il9#LoO"ICHU-

10 J=-G(5lk#

IP G<?0i` (IP datagram). $s?<MCH&Wm

H3kK*$F"$s?<MCHrL7FAw5lkp

sNp\1L#/.5He.hN"Il9"f<6<&

G<?"*hS)fps (G<?0i`N95"XC@

<&A'C/5`"G<?0i`N,d,D=+I&

+""k$O,d5lF$k+I&+r(9Ui0JI)

,~CF$k#

IP k<?< (IP router). MCHo</eNHiU#C

/,.lkQ9rhj9k"IP $s?<MCHbNu

V#k<F#s0&WmH3krHQ7F"MCHo<

/KX9kpsr}87"G<?0i`rG*e&K>

w9kG1k<Hrhak#G<?0i`O"IP e."

Il9KpE$Fk<F#s05lk#

IPXWAN. -hMCHo</ (WAN) rp7F$s?<

MCHo</&Q1CHr9!= (IPX) k<F#s0p

srr99k0K"k<?<j_VGpsrr99k?

aKHQ5lk Novell WmH3k#

J

8C?< (jitter). (1) G#8?k.fN-UVVK*1

k"=N}[LV+iN;~VNs_Q*JQ0# (2) A

w5l?G#8?k.fN%^7/J$Q0# (3) MCH

o</YdNQ0#

L

L2TP "/;98~uV (LAC) (L2TP Access
Concentrator (LAC)). PPPWmH3kH L2TP WmH

3kN>}r7&3H,G-k 1 D^?O#tNx05

<S9ECV (PSTN)s~^?O ISDN s~K\35l

k8~uV#uVKO"L2TP ,T/9k?aNaG#"

r5]<H9k,W,"k#L2TPOHiU#C/r 1 D

^?O#tN L2TP MCHo</&5<P< (LNS) KO

9#L2TP O"PPPMCHo</KhCFBw5l?Wm

H3krHsMk9k3H,G-k#

L2TP MCHo</&5<P< (LNS) (L2TP Network
Server (LNS)). LNS O PPP(sI&9F<7gsJI

$UNWiCHU)<`eGT/9k# LNS O L2TPW

mH3kN5<P<&r7&#L2TP O"L2TP HsMk

rL8F~e9k1lN^NK@1M87F$kNG"

LNS O1lN LAN ^?O WAN $s?<U'<9@1

rbD,"LAC KhCF5]<H5lk4OON PPP$

s?<U'<9N&AIN$s?<U'<9+i~e9

kFSP7be.9k#3liKO"s1| ISDN"1|

ISDN"V.120"*hS=N>N?$WN\3,^^l

k#

LAN VjC8&5<P< (LBS) (LAN bridge server
(LBS)). IBM H</sjs0&MCHo</&VjC

8&Wm0i`K*$F"2 DJeNjs0VG (VjC

8rp7F) >w5l?Ul<`KX9k}Wpsr]}
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7F$k5<P<# LBS O"LAN sp!= (LRM) r

L7F"3liN}Wr:vN LAN ^M<8c<Kw.

9k#

LAN (_el<7gs (LE) (LAN Emulation (LE)).
ATM MCHo</N>hN LAN "Wj1<7gsr5

]<H9k ATM U)<i`8`#

LAN (_el<7gs&/i$"sH (LEC) (LAN
Emulation Client (LEC)). (_el<H5l? LAN N

f<6<r=9 LAN (_el<7gs&3s]<Ms

H#

LAN (_el<7gs=.5<P< (LECS) (LAN
Emulation Configuration Server (LECS)). =.G<?

rf{K8aF-/[[9k"LAN (_el<7gs&

5<S9&3s]<MsH#

LAN (_el<7gs&5<P< (LES) (LAN
Emulation Server (LES)). LAN e.hr ATM "Il

9K9k"LAN (_el<7gs&5<S9&3s]<

MsH#

LAN MCHo</I}Wm0i` (LNM) (LAN Network
Manager (LNM)). f<6<,f{No</9F<7gs

+i LAN q;rI}*hSFkG-kh&K9k"IBM

i$;s9&Wm0i`#

LAN ;0asH (LAN segment). (1) H)7F0n9

k3H,G-k,"VjC8KhCFMCHo</N>

Nt,K\35lF$k LAN Nt, (?H(P"P9^

?Ojs0)# (2) VjC8NJ$DuMCHo</^?

OP9&MCHo</#

l$d< (layer). (1) MCHo</NOK*$F",X

0K[s5l?lHN0k<WN&AN 1 DG"MCH

o</NOKlW9k9YFN79F`VK^?,CF

$k"50*K04J5<S9&0k<W# (T) (2) +|

?79F`Vj_\32HbGkK*$F"7 DN50*

K04J",X0K[s5l?5<S9"!="*hS

WmH3kN0k<WN&AN 1 DG"9YFN+|?

79F`VK^?,CF$k# (T) (3) SNA K*$F"

>N0k<WN!=+iO@}*K,%5lF$k"X

"9k!=N8^j#"kl$d<N!=NB=}0r

Q97Fb">Nl$d<N!=KOFAr?(J$#

LE. LAN (_el<7gs (LAN Emulation)# ATM M

CHo</N>hN LAN "Wj1<7gsr5]<H9

k ATM U)<i`8`#

LEC. LAN (_el<7gs&/i$"sH (LAN

Emulation Client)#(_el<H5l? LAN Nf<6<

r=9 LAN (_el<7gs&3s]<MsH#

LECS. LAN (_el<7gs=.5<P< (LAN

Emulation Configuration Server)#=.G<?rf{K8a

F-/[[9k"LAN (_el<7gs&5<S9&3

s]<MsH#

LES. LAN (_el<7gs&5<P< (LAN Emulation

Server)# LAN e.hr ATM "Il9K9k"LAN (

_el<7gs&5<S9&3s]<MsH#

s~r9 (line switching). 5<-CHr9 (circuit

switching)N1Al#

js/ (link). js/\3!= (Aw^N) H"2 DNj

s/I (js/\3!=N>&K 1 D:D) NH_go

;#?O@=.^?OH</sjs0=.GO"1 DNj

s/\3r#tNjs/G&QG-k#

?U?js/&"/;9&WmH3k (LAPB) (link
access protocol balanced (LAPB)). js/&lYk

G X.25 MCHo</K"/;99kNKHQ5lkWm

H3k# LAPB O"]$sH&]$sHL.KHQ5l

k4sE"s1|"PNWmH3kG"k#

js/&"Il9 (Link Address). ESCONAcMk&

"@W?<U-N 2216NlgO"!Nh&Khail?

]<HVfG"k#D^j"L.Q9K ESCD, 1 D"

klgO"[9HK\35l? ESCON G#l/?<

(ESCD)]<HVf#L.Q9K ESCD, 2 D"klg

O"0*\3GjA5l? ESCD N[9H&]<HV

f#L.Q9K ESCD,J$lg"3NMO X'01' K_

j9k,W,"k#

js/\3 (link-attached). (1) G<?&js/KhC

F)fuVK\35lF$kuVr=o9Ql# (2) Ac

Mk\3 (channel-attached)HPf# (3) jb<H (remote)

H1A#

js/\3!= (link connection). (1) 1DNjs/I

H>N1D^?O#tNjs/INVG>}~L.rs

!9k*}uV#?H(P"L.s~*hSG<?s~

*<uV (DCE)# (2) SNAK*$FO"G<?s~ (data

circuit) H1A#

js/&lYk (link level). (1) C~TN!#rMCH

o</&N<IK\39k4sEjs/rL7FMCH

o</HNVGG<?ru1O79kNKHQ5lkj

s/&WmH3krjA7F$k X.25 +pNt,#

LAP *hS LAPB O"CCITT KhCFd)5lF$k

js/&"/;9&WmH3kG"k# (2) G<?&js

/&lYk (data link level)b2H#

js/uV (link-state). k<F#s0&WmH3kK*

$F"k<?<^?OMCHo</NHQD=J$s?

<U'<9*hS~#D=JaYKX9k"x(5l?
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ps#WmH3kNH]m8<&G<?Y<9O"}8

5l?js/uVx(+in.5lk#

js/&9F<7gs (link station). (1) CjNjs/

rp7?Y\N<IXN\3r=9"N<IbNO<I

&'"*hS=UH&'"&3s]<MsH#?H(

P"N<I A , 3 DNY\N<IK\39k?O@s

~N 1 !(sINH-"N<I A OY\N<IXN\

3r=9 3 DNjs/&9F<7gsrbD3HKJ

k# (2) Y\js/&9F<7gs (ALS) (adjacent link

station (ALS))b2H#

m<+k (local). (1) L.s~rHQ7J$G>\"/

;95lkuVr=o9Ql# (2) jb<H (remote)H

Pf# (3) AcMk\3 (channel-attached)N1Al#

m<+k&(j"&MCHo</ (LAN) (local area
network (LAN)). (1) O}*KBj5l?hhbK"k"

f<6<N=bKV+lF$k3sTe<?<&MCH

o</#m<+k&(j"&MCHo</btNL.

O"0tN,)NP]KOJiJ$,"LAN N-&r[

(?L.O"?i+NAG,)ru1klg,"k#

(T) (2) 1 HNuV,j_L.r\*H7F\35lF

$kMCHo</G"5iKg-JMCHo</K\3

9k3H,G-k# (3) $<5MCH (Ethernet)*hS

H</sjs0 (token ring)b2H# (4) gTTwMC

Ho</ (MAN) (metropolitan area network (MAN))*h

S-hMCHo</ (WAN) (wide area network (WAN))H

Pf#

m<+k&VjC8s0 (local bridging). L.js/

rHQ;:K 1 DNVjC8,#tN LAN ;0asH

r\39k3H,G-kVjC8&Wm0i`N!=#

jb<H&VjC8s0 (remote bridging)HPf#

m<+kI}$s?<U'<9 (LMI) (local
management interface (LMI)). m<+kI}$s?<

U'<9 (LMI) WmH3k (local management interface

(LMI) protocol) r2H#

m<+kI}$s?<U'<9 (LMI) WmH3k (local
management interface (LMI) protocol). NCP K*$

F"DLCI X'00' rp7Fs~u7Npsrr99k?a

KY\Ul<`&jl<&N<I,HQ9k"1 HNUl

<`&jl<&MCHo</I}jgHaC;<8#

NCPO"Fq,J(q (ANSI) Hq]E.ECpdQw

q (ITU-T/CCITT) N>}NP<8gsN LMI WmH3

kr5]<H9k#3liN8`GO"LMI WmH3k

rjs/]4!:F9H (LIVT) (link integrity verification

tests (LIVT))H7F2H7F$k#

m<+kI}"Il9 (locally administered address).
m<+k&(j"&MCHo</K*$F"PY~_j

"Il9rXjQ99k?aKf<6<,djvFk3

H,G-k"@W?<&"Il9#PY~_j"Il9

(universally administered address)HPf#

@}AcMk (logical channel). Q1CHr9b<IN

0nK*$F"G<?&js/rp7F1~KG<?N

w.Hu.rT&?aKloKHQ5lk"w.AcM

kHu.AcMk#Q1CHNAwr$s?<j<V9

k3HKhj"18G<?&js/eK#tN@}Ac

MkrN)9k3H,G-k#

@}js/ (logical link). 1 PNjs/&9F<7gs

(2 DNY\N<IN=l>lK 1 D) H=NpCKJk

js/\3#2 DNN<IVK 1 DNjs/&l$d<

\3!=rs!9k# 2 DNN<Ir\39k1lN*

}^Nr&Q7J,i"#tN@}js/rhL9k3

H,G-k#=NcH7FO"m<+k&(j"&MC

Ho</ (LAN) U!7jF#<GHQ5lk 802.2@}

js/H"2 DNN<IVN18]$sH&]$sH*}

js/rHQ9k LAP E @}js/,"k#@}js/

H$&QlKO"DTE +i X.25 MCHo</XN"/

;9&js/r&Q9k#tN X.25 @}AcMkb^^

lk#

@}js/)f (LLC) (logical link control (LLC)). p

sr5NKr99k?aK"2 o`NG<?&js/)f

(DLC) 0nrs!9kG<?&js/)f (DLC) LAN 5

Vl$d<#GiN?$WO3M/7gsl9&5<S

9G"js/rN);:Kpsrwu.9k3H,G-

k#3M/7gsl9&5<S9Nlg"LLC 5Vl$

d<Omjs|^?OUm<)frToJ$# 2 V\N

?$WO3M/7gsX~N5<S9G"psrr99

k0Kjs/rN)9k,W,"k#3M/7gsX~

N5<S9O"gx]8ps>w"Um<)f"*hS

mjs|rs!9k#

@}js/)f (LLC) WmH3k (logical link control
(LLC) protocol). m<+k&(j"&MCHo</K*

$F"Aw^NN&Q}!+iOH)7F"G<?&9

F<7gsVNAwUl<`Nr9r,j9kWmH3

k (T) LLC WmH3kO IEEE 802QwqKhCF+

/5l?bNG"9YFN LAN 8`K&LG"k#

@}js/)f (LLC) WmH3k&G<?1L (logical
link control (LLC) protocol data unit). [JkN<I

Njs/&9F<7gsVGr95lkpsN1L#

LLC WmH3k&G<?1LKO"w.h5<S9&"

/;9&]$sH (DSAP)"w.55<S9&"/;9&

]$sH (SSAP)")fU#<kI"*hSf<6<&G

<?,~CF$k#

@}hh (logical partition). @}h, (LPAR) b<I

G0nG-k"[9HbNhhKdjvFil?Vf#

LPAR b<IGO"ESCON"@W?<O#tN[9Hh

hH@}U!$P<\3r&Q9k3H,G-k#
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@}h, (LPAR) b<I) (Logically Partitioned (LPAR)
mode). h}r@}hh (LP) K,d7F"#tNWm;

C5<,"kh&K+;k"ltN[9H&Wm;C5

<N!=# LPAR b<IGO"ESCON"@W?<O#

tN[9HhhH@}U!$P<\3r&Q9k3H,

G-k#

LP. @}hh (logical partition)

LP Vf (LP number). @}hhVf (Logical partition

number)#3lKhCF"#tN@}[9Hhh (LP) , 1

DN ESCONU!$P<r&Q9k3H,G-k#3N

MO"[9H~PO=.Wm0i` (IOCP) N

RESOURCE^/m?aKhCFjA5lk#[9HG

EMIF rHQ7F$J$lgO" LP VfH7FGU)k

HM 0 rHQ9k#

LPAR. @}h, (logically partitioned)#

LPAR b<I (LPAR mode). @}h, (LPAR) b<

I#

@}uV (LU) (logical unit (LU)). f<6<,MCHo

</&j=<9K"/;97"j_KL.9k3H,G

-k"MCHo</&"/;9D=1LNlo#

k<WPC/&F9H (loopback test). F9?<+iN

.frbG`d>NMCHo</WGGk<W5;FF

9?<Ka7"=lrW,7FL.Q9NJAr4Y?

j"N'7?j9kF9H#

m<(sHj<&MCHo<-s0 (LEN) (low-entry
networking (LEN)). @}uVVN#tNBs;C7gs

r5]<H9k?aK"p\T"VWmH3krHQ7

Fj_K>\\39k3H,G-kN<IN!=#

m<(sHj<&MCHo<-s0 (LEN) (sI&N<
I (low-entry networking (LEN) end node). Y\

APPNMCHo</&N<I+iMCHo</&5<S9

ru1k LEN N<I#

m<(sHj<&MCHo<-s0 (LEN) N<I
(low-entry networking (LEN) node). l"N(sI&

f<6<&5<S9rT$"T"WmH3krHQ7F

>NN<IH>\\37"Y\ APPNMCHo</&N

<I+iE[K (9JoA"CP-CP;C7gsr>\HQ

;:K) MCHo</&5<S9ru1kN<I#

M

I}"/;9 (management access). MCHo</I

}9F<7gs"^?OQ9)f5<P<r NBBS MC

Ho</K\39k Nways9$CA#

I}psY<9 (MIB) (Management Information Base
(MIB)). (1) MCHo</I}WmH3kKhCF"/;

9G-k*V8'/HN8g# (2) [9Hd2<H&'$

+i~jG-kps*hSvF5lk0nrXj9kI

}psNjA# (3) OSI GO"+|?79F`bNI}

psN50*j]8Hj<#

I}9F<7gs (management station). $s?<M

CHL.K*$F"MCHo</4N (^?O"lt) r

I}9k79F`#I}9F<7gsO"7sWk&M

CHo</&^M<8asH&WmH3k (SNMP) Nh

&JMCHo</I}WmH3krHQ7F"oI}N

<IKos9kMCHo</I}(<8'sHHL.9

k#

^CTs0 (mapping). "kU)<^CHGw.&+i

Aw5l?G<?r"u.&,u1~lilkG<?A

0KQ99kWm;9#

^9/ (mask). (1) >N8zQ?<sNltr]}^?

Oo|9k3Hr)f9k?aKHQ9k8zQ?<

s# (I) (A) (2) >N8zQ?<sNltr]}^?Oo

|9k3Hr)f9k?aK"8zQ?<srHQ9k

3H# (I) (A)

GgAw1L (MTU) (maximum transmission unit
(MTU)). LAN K*$F"1 DNUl<`K~lFjjN

*}^NGw.G-kGgD=G<?1L#?H(P"

$<5MCHN MTU O 1500P$HG"k#

^N"/;9)f (MAC) (medium access control
(MAC)). LAN K*$F"^NKM89k!=r5]<H

7"*}l$d<N5<S9rHQ7F@}js/)f

(LLC) 5Vl$d<K5<S9rs!9k"G<?&js

/)fl$d<N5Vl$d<# MAC 5Vl$d<K

O"uV,Aw^NK"/;9G-k~|r=L9k}

!,^^lF$k#

^N"/;9)f (MAC) WmH3k (medium access
control (MAC) protocol). m<+k&(j"&MCHo

</K*$F"G<?&9F<7gsVGG<?rr9

G-kh&K9k?aK"MCHo</NH]m8<r

M8K~lF"Aw^NXN"/;9r,)9kWmH

3k# (T)

^N"/;9)f (MAC) 5Vl$d< (medium access
control (MAC) sublayer). m<+k&(j"&MCHo

</K*$F"^N"/;9}0K,Q5lkG<?&

js/&l$d<Nt,# MAC 5Vl$d<O"H]

m8<M8N!=r5]<H7"*}l$d<N5<S

9rHQ7F"@}js/)f5Vl$d<K5<S9

rs!9k# (T)
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aHjC/ (metric). $s?<MCHL.K*$F"1

8+'79F`XN#tNP~}]$sHrhL9k?

aKHQ5lk"k<HKX"9kM#GcNaHjC

/rbDk<H,%h5lk#

gTTwMCHo</ (MAN) (metropolitan area
network (MAN)). 2 DJeNMCHo</rj_\37

FA.5l?L.MCHo</#D9NMCHo</h

jb.G0n9k3H"T/N-&K^?,k3H"*

hS#tN"/;9}0rHQ9k3H,D=KJk#

(T) m<+k&(j"&MCHo</ (local area network

(LAN))*hS-hMCHo</ (wide area network (WAN))

HPf#

MIB. (1) MIB b8e<k# (2) I}psY<9

(Management Information Base)#

MIB *V8'/H (MIB object). MIB Qt (MIB

variable) N1Al#

MIB Qt (MIB variable). 7sWk&MCHo</&^

M<8asH&WmH3k (SNMP)K*$F"MIB b8

e<kKjA5lF$kG<?NCj$s9?s9#

MIB *V8'/H (MIB object)H1A#

MIB Se< (MIB view). 7sWk&MCHo</&^

M<8asH&WmH3k (SNMP) K*$F"CjN3

_eKF#<K+(k"(<8'sHHFPlkI}*

V8'/HN8g#

MILNET. \hO ARPANET NltG"C?3QMCH

o</# 1984 /K ARPANET +i,d5l?#

MILNET O"3Q\_Kb.j-NMCHo</&5<

S9rs!7F$k#

bG` (Q|4uV) (modem (modulator/
demodulator)). (1) .frQ4*hS|49kuV#b

G`N!=N 1 DO"G#8?k&G<?r"Jm0A

wU!7jF#<rp7FAwG-kh&K9k3HG

"k# (T) (A) (2) 3sTe<?<+iNG#8?k&G

<?r"L.s~eGAwG-k"Jm0.fKQ9

7"^?u.7?"Jm0.fr3sTe<?<N?a

NG<?KQ99kuV#

b8e<k (module). Nways9$CAK*$F"@}

+<I"3M/?<"*hSi$H,^^lF$k"Q

C1<85l?O<I&'"uV#b8e<kO""@

W?<"s~$s?<U'<9&+Wi<";<5<P

<H%"*hS=N>N3s]<MsHrQC1<89

kNKHQ5lk#9YFNb8e<k,@}5ViC

/K[CH&Wi0D=#

b8em (modulo). (1) b8ei9KX9kQl#?H

(P"9 O 4 b8em 5 H1y# (2) b8ei9

(modulus)b2H#

b8ei9 (modulus). j>rD5:K 2 DNX"9

ktMN9r|;9kX80K*1k"50tNh&J

t#?H(P"9 H 4 Ob8ei9 5 rbD J9 - 4 =

5"4 - 9 = -5"+D 5 O 5 H -5 N>}Hbdj-l

k)#

bK?< (monitor). (1) ,O9k?aK"G<?h}7

9F`NfN*Pl?h0rFk7"-?9k!=#p

`+ix7/o&7F$k3Hr(9?a"^?OCj

N!=NxQYr,k?aKHQ9k# (T) (2) 79F

`N`nrQ!"Fk")f"!:9k=UH&'"^

?OO<I&'"# (A) (3) js0eNH</sNAw

r+O7"H</sN6:"Ul<`N[D"^?O=

N>Ndj,88?lgK=UHmjs|rs!9k?

aK,WJ!=#3N!=O"9YFNjs0&9F<

7gsK8_9k#

^kA-c9H (multicast). (1) *r5l?e.h0k

<WK18G<?rAw9k3H# (T) (2) Q1CHN3

T<,D=J9YFNe.hN5V;CH@1KA#5

lk"ClJA0N1sL.#

^kAQ9&AcMk (multipath channel) (MPC).
VTAM-VTAM V>}~L.QH7F#tN1l}~5V

AcMkrHQ9kAcMk&WmH3k#

^kAIa$s&5]<H (MDS) (multiple-domain
support (MDS)). LU-LU *hS CP-CP;C7gsrp

7FI}5<S9!=;CHj_VGI}5<S9&G

<?rA#9kj!#^kAIa$s&5]<H&aC

;<81L (MDS-MU) (multiple-domain support message

unit (MDS-MU))b2H#

^kAIa$s&5]<H&aC;<81L (MDS-MU)
(multiple-domain support message unit (MDS-MU)).
I}5<S9&G<?,~CF$kaC;<81LG"

^kAIa$s&5]<HKhCFHQ5lk LU-LU *

hS CP-CP;C7gsrp7FI}5<S9!=;CH

j_VK.5lk#3NaC;<81L*hS=NfK

~CF$kB]NI}5<S9&G<?O"lLG<

?&9Hj<` (GDS)A0G"k#3sHm<k&]$

sHI}5<S91L (CP]MSU) (control point

management services unit (CP-MSU))"I}5<S91L

(MSU) (management services unit (MSU))"*hSMCHo

</I}Y/HkA# (NMVT) (network management vector

transport (NMVT))b2H#

N

M<`&P$sG#s0&WmH3k (NBP) (Name
Binding Protocol (NBP)). AppleTalkMCHo</K*

$F"AppleTalk (sF#F#< (q;) > (8zs) +
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iHis9]<H&l$d<N AppleTalk IP "Il9

(16 SCHNtz) XNM<`Q9!=rs!9kWmH

3k#

M<`&l>je<7gs (name resolution). $s?

<MCHL.K*$F"!#>rP~9k$s?<MC

H&WmH3k JIP) "Il9K^CW9kh}#Ia$

s>79F` (DNS) (Domain Name System (DNS))b2

H#

M<`&5<P< (name server). $s?<MCH&W

mH3kK*$F"Ia$s>5<P< (domain name

server)N1Al#

GaYh0"CW9Hj<` (NAUN) (nearest active
upstream neighbor (NAUN)). IBM H</sjs0&

MCHo</K*$F"js0eNjjN9F<7gs

KG<?r>\w.9k9F<7gs#

aY (neighbor). MCHo</I}TKhCFk<F#

s0psru.9kh&KXj5l?"&L5VMCH

o</eNk<?<#

NetBIOS. MCHo</p\~PO79F` (Network

Basic Input/Output System)#aC;<8"Wjs?<&5

<P<"*hSU!$k&5<P<N!=rs!9k?

aK LAN eGHQ5lk"MCHo</"IBM Q<=

Jk&3sTe<?< (PC)"*hS_9 PCXN8`$

s?<U'<9# NetBIOS rHQ9k"Wj1<7g

s&Wm0i`O"LAN G<?&js/)f JDLC) W

mH3kN\Yrh}9k,W,J$#

V"MCHo</ (network). (1) psr9N?aK\3

5l?G<?h}uVH=UH&'"N=.# (2) N<I

H=lrj_\39kjs/N8g#

MCHo</&"/;9&5<P< (Network Access
Server) (NAS). f<6<Kl~*J*sG^sI&MC

Ho</&"/;9rs!9kuV#3N"/;9O"

PSTN^?O ISDN Aw)rHQ9k]$sH&]$s

HG9#

MCHo</&"/;9D=1L (NAU) (network
accessible unit (NAU)). @}uV (LU)"*}uV

(PU)"3sHm<k&]$sH (CP)"^?O79F`&

5<S9&3sHm<k&]$sH (SSCP)#Q9)fM

CHo</KhCFAw5lkpsN/&^?Oe&H

Jk# MCHo</&"Il9D=1L (network

addressable unit)H1A#

MCHo</&"Il9 (network address). ISO 7498-3

KhkH"1 HNMCHo</&5<S9&"/;9&]

$sHr1L9k"OSID-bG"$^$5NJ$>0#

MCHo</&"Il9D=1L (NAU) (network
addressable unit (NAU)). MCHo</&"/;9D=

1L (network accessible unit)N1Al#

MCHo</NO (network architecture). 3sTe<

?<&MCHo</N@}=$H?Q6'# (T)

m: ?Q6'KO"5<S9"!="*hSWmH3k
,^^lk#

MCHo</UT (U/=&) (network congestion). L

.L,MCHo</Gh}G-kLresC?3HKh

CF/3k>^7/J$aiYuV#

MCHo</)f (network control). J<N\*N?

aK Nways9$CAN3sHm<k&]$sHKhCF

BT5lk NBBS NON!=#

v Nways9$CAq;Ndj6jH)f

v H]m8<*hSG#l/Hj<&5<S9Ns!

v k<HN*r

v UT (U/=&) N)f

MCHo</1LR (network identifier). (1) TCP/IPK

*$F"MCHo</rjA9k IP "Il9Nt,#M

CHo</ ID N95O"MCHo</&/i9 (A"B"

^?O C) N?$WKhCF[Jk# (2) CjN5VM

CHo</rG-K1L9k"1A8 P$HNf<6<,

*r7?>0"^?O 8 P$HN IBM P?>#

MCHo</ps;s?<(NIC) (Network Information
Center (NIC)). $s?<MCHL.K*$F"f<6<

Kgu"qA"1}"*hS=N>N5<S9rs!9

k"4$&NIj*"Oh*"*hSqH*J0k<

W#

MCHo</&l$d< (network layer). +|?79F

`Vj_\3 (OSI) NOK*$F"OSI D-4NNk<

F#s0"r9"*hSjs/&l$d<&"/;9!

=rs!9kl$d<#

MCHo</I} (network management). L.QNG

<?h}^?Ops79F`rWh"H%"*hS)f

9kWm;9#

MCHo</I}9F<7gs (NMS) (network
management station (NMS)). NetView/AIX *hS

Nways 9$CAI}Wm0i`rT/9k9F<7g

s# NBBS MCHo</&H]m8<"qW"z("=

.N97"*hSdj,OrI}9k#

MCHo</I}9F<7gsO"$<5MCH LAN r

p7FI}"/;9 Nways9$CAK\35lk#
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MCHo</I}9F<7gs (network management
station). 7sWk&MCHo</&^M<8asH&W

mH3k (SNMP) K*$F"MCHo</WGrFk"

)f9kI}"Wj1<7gs&Wm0i`rBT9k

<v#

MCHo</I}Y/Hk>w (NMVT) (network
management vector transport (NMVT)). *}uVI

}5<S9H3sHm<k&]$sHI}5<S9VN

"/F#V&;C7gs (SSCP-PU;C7gs) rp7F

.5lk"I}5<S9Wa~z1L (RU)#

MCHo</&^M<8c< (network manager). MC

Ho</&N<INdjrFk"I}"*hSGG9k

Wm0i`^?OWm0i`N8^j#

MCHo</&N<I (NN) (network node (NN)). H

%T"VL.MCHo<-s0!= (APPN) MCHo<

/&N<I (Advanced Peer-to-Peer Networking (APPN)

network node)r2H#

MCHo</&5]<H&;s?< (Network Support
Center). IBM , NBBS MCHo</Kjb<H&5]

<Hrs!9klj#

MCHo</&5]<H&9F<7gs (network
support station). m<+kG0n7"Nways9$CA

K5<S99k?aKHQ5lkh}uV# Nways9$

CANI}T^?O]i4vT,HQ9k#

MCHo</&f<6<&"Il9 (NUA) (network
user address (NUA)). X.25 L.K*$F"Gg 15 e

N 2 J3<Itzr^` X.121 "Il9#

MCHo<-s0-Sh5<S9 (NBBS) (Networking
BroadBand Services (NBBS)). ATM 8`rd07F

J<N!=rs!9k"b.MCHo<-s0QN IBM

NO#

v "/;9&5<S9

v His9]<H&5<S9

v MCHo</)f

N<I (node). (1) MCHo</&N<IK*$F"1

f^?O#tNuV,AcMk^?OG<?s~r\3

9k@# (I) (2) MCHo</K\35l?"G<?r

wu.9kuV#

s8`"Il9 (noncanonical address). LAN K*$

F"H</sjs0&"@W?<N^N"/;9)f

(MAC) "Il9rAw9k?aNU)<^CHN 1 D#

s8`U)<^CHGO"F"Il9&P$HNGeL

(8< ) SCH,GiKAw5lk#8`"Il9

(canonical address)HPf#

s<m|" (1) -? (NRZ-1) (Non-Return-to-Zero
Changes-on-Ones Recording (NRZ-1)). '=uVNQ

=, 1 r=7"Q=7J$3H, 0 r=9-?}0# 1

N.fN_,@(*K-?5lk# (J0Os<m|"?

> (NRZI) -?HFPlF$?#)

s7<I&k<?< (nonseed router). AppleTalkMC

Ho</K*$F"18MCHo</K\35lF$k

7<I&k<?<+iMCHo</VfOOH><s&

j9HpsrM@9kk<?<#

Nways 9$CA (Nways Switch). IBM 2220 NwaysV

m<IPsI&9$CA (IBM 2220 Nways BroadBand

Switch) H1A#

Nways 9$CA=.<v (Nways Switch configuration
station). Nways Switch=.D<k (NCT) NH)P<

8gsrT/7F$klQ OS/2<v#MCHo</=.

G<?Y<9r8.9kNKHQ5l"jb<H&3s

=<kK3~9k,W,"k#

O

G;Q9G%h*<Ws (OSPF) (Open Shortest Path
First (OSPF)). $s?<MCH&WmH3kK*$F"

NhIa$sbNps>wrT&!=#k<F#s0p

sWmH3k (RIP)NeXH7F"OSPFOGc39HN

k<F#s0,D=G"j"g-$OhdkHMCHo

</Nk<F#s0r7&#

+|?79F`Vj_\3 (OSI) (Open Systems
Interconnection (OSI)). (1) psr9N?aNq]8`

=!= (ISO) N8`K`r7?+|?79F`Nj_\

3# (T) (A) (2) G<?h}79F`Nj_\3rD

=K9k8`*jgNHQ#

m: OSINOO"3sTe<?<&79F`Nj_\3N

?aN=_*hS-hN8`N+/r}g9k?a

NHH_r_j7F$k#MCHo</!=O 7 D

Nl$d<K,1ilF$k#Fl$d<O"[J

k"Wj1<7gsr5]<H9k8`*}!GB

TG-k"X"7?G<?h}*hSL.!=N8

^jr=7F$k#

+|?79F`Vj_\3 (OSI) NO (Open Systems
Interconnection (OSI) architecture). +|?79F`

j_\3KX"9kCjNlHN ISO ,JK`r7?M

CHo</NO# (T)

+|?79F`Vj_\3 (OSI) 2HbGk (Open
Systems Interconnection (OSI)). +|?79F`j_

\3"*hS=N 7 DNl$d<N\*H,X0[sN

lL6'r-R7?bGk# (T)
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/.5 (origin). aC;<8^?O=N>NG<?,/

.5l?0t@}uV (LU) ^?O"Wj1<7gs&W

m0i`#e.h (destination)b2H#

I)s~ (orphan circuit). =NxQD=-,0*KX

,5lk$=.Ns~#

P

Z<7s0 (pacing). (1) *<P<is^?OUT (U

/=&) rI_9k?aK"u.&3s]<MsH,w.

&3s]<MsHNAw.Yr)f9k}!# (2) Um<

)f (flow control)"u.Z<7s0 (receive pacing)"w

.Z<7s0 (send pacing)";C7gs&lYk&Z<7

s0 (session-level pacing)"*hSP<Ack&k<H

(VR) Z<7s0 (virtual route (VR) pacing)b2H#

Q1CH (packet). G<?L.K*$F"1 DN^H^

jH7Fw.*hSr95lk"G<?H)f.fr^

` 2 JtNs#G<?")f.f"*hSmj)fps

,"CjNA0K[s5lF$k# (I)

Q1CH&$s?<MCH&0m<Q< (PING) (packet
internet groper (PING)). (1) $s?<MCHL.K*

$F"$s?<MCH)faC;<8&WmH3k

(ICMP) (3<War8hKwCF~zrTD3HKh

j"8hK~#G-k+I&+rF9H9k"TCP/IPM

CHo</&N<IGHQ5lkWm0i`# (2) L.K

*1k"~#D=-NF9H#

Q1CH;:( (packet loss ratio). Q1CH,XjN

e.hK~#7J$"^?OXj5l?~VbK~#7

J$N(#

Q1CH&b<I0n (packet mode operation). Q1

CHr9 (packet switching)N1Al#

Q1CHr9 (packet switching). (1) "Il9Xj5

l?Q1CHrQ$FG<?Nk<F#s0H>wrT

&3HKhCF"Q1CHNAwf@1AcMk,j-

5lkh&K9kh}#Aw,0;9kH"=NAcM

kO>NQ1CHNAwKxQD=KJk# (I) (2) Q

1CH&b<I0n (packet mode operation)H1A#s

~r9 (circuit switching)b2H#

BsVjC8 (parallel bridges). 18 LAN ;0as

HK\35l"=N;0asHXNi9Q9rA.9k 1

PNVjC8#

BsAw0k<W (parallel transmission groups). F

0k<W,[Jk0k<WVfrbD"Y\N<IVN

#tNAw0k<W#

Q9 (path). (1) L.MCHo</K*1k 2 DNN<

IVNk<H#Q9O#tN,tr^`3H,G-k#

(T) (2) 2 DNMCHo</&"/;9D=uVVGr

95lkps,Lk"l"NAwMCHo</&3s]

<MsH (Q9)f*hSG<?&js/)f)#@(k<

H (ER) (explicit route (ER))"k<HH% (route

extension)"*hSP<Ack&k<H (VR) (virtual route

(VR)) b2H#

Q9)f (PC) (path control (PC)). L.MCHo</

NMCHo</&"/;9D=uVVGaC;<8rk

<F#s07"j_VNQ9rs!9k!=#Aw)f

+iNp\ps1L (BIU) r (lgKhCFO,d7F)

Q9ps1L (PIU) KQ97"1 D^?O#tN PIU r

^`p\Aw1LrG<?&js/)fHr99k#Q

9)fON<I&?$WKhCF[Jk#"kN<I (?

H(P"APPNN<I) O"m<+kK8.5l?;C7

gs1LRrk<F#s0KHQ7""kN<I (5V(

j"&N<I) O"MCHo</&"Il9rk<F#s

0KHQ9k#

Q9&39H (path cost). js/uVk<F#s0&W

mH3kK*$F"2 DNN<I^?OMCHo</&N

<IVNQ9eNjs/&39HNgW#

Q9ps1L (PIU) (path information unit (PIU)). A

wXC@< (TH) N_+i.k"^?O TH NeKp\

ps1L (BIU) ^?O BIU ;0asH,3$F$kaC

;<81L#

Q?<sM-go;8z (pattern-matching character).
1 8z^?O#tN8zr=9?aKHQG-k""9?

j9/ (*) d?dd (?) Nh&JCl8z#$UN 1 8

z^?OlHN8zr"Q?<sM-go;8zHV-

9(k3H,G-k#0m<Pk8z (global character)

*hSo$kI+<I8z (wildcard character)H1A#

Q<^MsH&P<Ack&5<-CH (PVC)
(permanent virtual circuit (PVC)). X.25 *hSUl<

`&jl<L.G"FG<?<vuV (DTE) K@}Ac

Mk,Gj*KdjvFilF$kP<Ack&5<-

CH#F_jWmH3kOTWG"k#9$CAI&P

<Ack&5<-CH (SVC) (switched virtual circuit (SVC))

HPf#

*}s~ (physical circuit). ?E=J7GN)5lF$

ks)#G<?s~ (data circuit)b2H#P<Ack&

5<-CH (virtual circuit) HPf#

*}l$d< (physical layer). +|?79F`Vj_

\32HbGkK*$F"Aw^Nrp7F*}\3r

N)"]}"*hSr|9k?aN!#*"E$*"!

=*"*hSjg*JjJrs!9kl$d<# (T)
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*}uV (PU) (physical unit (PU)). (1) SSCP-PU;

C7gsrp7? SSCPNWaK~8F"N<IKX"

9kq; (\3js/dY\js/&9F<7gsJI)

rI}*hSFk9k3s]<MsH# SSCPO"\3

js/Nh&JN<INq;r PU rp7FV\*KI

}9k?aK"*}uVrbD;C7gsr/09k#

3NQlO"?$W 2.0,?$W 4, *hS?$W 5 N<

IKN_,Q5lk# (2) ~U PU (peripheral PU)*h

S5V(j" PU (subarea PU)b2H#

PING 3^sI (ping command). $s?<MCH)f

aC;<8&WmH3k (ICMP) (3<WaQ1CHr2

<H&'$"k<?<"^?O[9HKw.7"=N~

zrTD3^sI#

]$sH&]$sH&WmH3k (PPP) (Point-to-Point
Protocol (PPP)). Q1CHr+W;k=7"7j"k&

]$sH&]$sH&js/rp7FAw9k}!rs

!9kWmH3k#

]<js0 (polling). (1) ?O@\3^?O]$sH&

]$sH\3K*$F"G<?&9F<7gsKP7F

lYK 1 f:Dw.9kh&K%9h}# (I) (2) %

grr1k?a"0nu7r4Yk?a"^?OG<?

Nw.^?Ou.,D=G"k+I&+r4Yk?a

N"uVKP9kd$go;# (A)

]<H (port). (1) G<?r~PO9k?aN"/;9&

]$sH# (2) >NuV (G#9Wl$"Wjs?<J

I) N1<Vk,\35lkuVeN3M/?<# (3) j

s/&O<I&'"XN*}\3N==#]<HO"@

W?<HFPlk3Hb"k,""@W?<O 2 DJe

N]<HrbD3H,G-k#1lN DLC Wm;9G"

1 D^?O#tN]<Hr)f9k3H,G-k# (4) $

s?<MCH&WmH3kK*$F"TCP ^?Of<6

<&G<?0i`&WmH3k JUDP) H"eLlYk

NWmH3k^?O"Wj1<7gsNVNL.KHQ

5lk 16 SCHNVf#U!$k>wWmH3k (FTP)

d7sWk&a<k>wWmH3k (SMTP) JIltN

WmH3kGO"9YFN TCP/IPBuK1lNdjvF

Q_]<HVf,HQ5lk# (5) [9HW;!bN#t

N8hrhL9k?aK"His9]<H&WmH3k

,HQ9kj]50# (6) =1CH (socket)H1A#

]<H&"@W?< (port adapter). ]<Hs~K

NBBSNON"/;9&5<S9rs!9k3<IrBT

7F$k"Nways9$CAN 2216J0N?0Nb8e

<k# 2216GO"]<H&"@W?<HHis/&"@

W?<N!=,kg5l??E=]<H/His/&"@

W?< (MPTA) ,HQ5lF$k#

]<Hs~ (port line). 0tf<6<uVr Nways9

$CAK\37"=lKhj NBBS MCHo</XN\

3rD=K9kL.s~#s~(_el<7gs&5<

S9 (CES)"Qk9dfQ4 (PCM)"O$lYk&G<

?&js/)f (HDLC)"^?OUl<`&jl< (FR)

JI"FoN"/;9&5<S9*hS$s?<U'<

9rHQG-k#

Nways9$CAGO"F]<Hs~O 1 DN (^?O"

#tN) NBBS ]<HKX"U1ilF$k#

]<HVf (port number). $s?<MCHL.K*$

F"His9]<H&5<S9KP7F"Wj1<7g

s&(sF#F#<r1L9kbN#

]Fs7ck\3 (potential connection). NBBS NO

K*$F"NBBS MCHo</N0tN 2 DNuVVN

v0jA5l?\3#(sI]$sH Nways9$CAN

1 DK]I5lF$k=.Qia<?<KhCFjA5l

k#

=br9! (PBX) (private branch exchange (PBX)).
x0ECVHj_KFrAw9k=bECr9!#

dj=L (problem determination). Wm0i`N3s

]<MsH"!#Nc2"L._w"f<6<j-^?

O0mNWm0i`d!o"dEJIND-c2""k

$Of<6<NmjJI"djN6xr=L9kWm;

9#

Wm0i`l~$5 (PTF) (program temporary fix
(PTF)). Wm0i`N$Q9N=Tjj<9K^^lk"
IBM KhCFGG5l?djNl~*Jrhv^?O*

sv#

WmH3k (protocol). (1) !=1L,L.9k}!r,

j9k"U#e*hS=8eNlHN,'# (I) (2) +

|?79F`Vj_\3NOK*$F"18l$d<b

N(sF#F#<,L.!=rBT9k}!r,j9

k"1 HNU#e*hS=8eN,'# (T) (3) SNAK

*$F"MCHo</I}"G<?Aw"*hSMCH

o</&3s]<MsHNuVN1|=rT&?aKH

Q9kWaHl9]s9NU#HgxN,'#s~)f

,' (line control discipline)*hSAw)fjg (line

discipline) H1A#Vi1CH&WmH3k (bracket

protocol) *hSjs/&WmH3k (link protocol) r2

H#

WmH3k&G<?1L (PDU) (protocol data unit
(PDU)). CjNl$d<NWmH3kKXj5lF*

j"3Nl$d<NWmH3k)fps (*hS"3Nl

$d<Nf<6<&G<?,^^lklgb"k) +i=

.5lkG<?N1L# (T)
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Qk9dfQ4 (PCM) (pulse code modulation
(PCM)). "Jm0;<.fNG#8?k=N?aKNQ
5l?8`# PCM GO";<O 8 kHz N.YG5sW

js05l"F5sWkO 8 SCH&Ul<`Kdf=

5lk#

NBBS MCHo</GO"PCM O;<*hS FAX G<

?r?V?aNs~(_el<7gs&5<S9 (CES)

NeXG"k#

Q

5<S9JA (QOS) (quality of service (QoS)). NBBS

NOGO"5<S9JAGMCHo</\3NC-r]

Z9k#3lO"(sI&(sIYd"8C?<"*h

SQ1CH6:(JIr=o9#

R

b.His9]<H&WmH3k (RTP) 3M/7gs
(Rapid Transport Protocol (RTP) connection). b-

=k<F#s0 (HPR)K*$F";C7gs&HiU#

C/rA#9k?aKk<HN(sI]$sHVKN)

5lk\3#

~#D=- (reachability). N<I^?Oq;,"LNN

<I^?Oq;HL.G-k3H#

I_hjlQabj< (ROM) (read-only memory
(ROM)). ClJro<r|$F"]I5l?G<?rf
<6<,Q9G-J$abj<#

j"k?$`h} (real-time processing). h}`nf

K""kh},,WH9kG<?^?O8.9kG<?

rh}9k3H#LoO=NkL,"BTfNh} (*h

S"*=i/X"Nh}Kb) HQ5l"=lKFAr?

(k#

FH_)F (reassembly). L.K*$F",d5l?Q

1CHru.eKj_Kkg7F5Ka9Wm;9#

u.TD (RNR) (receive not ready (RNR)). L.K*

$F"e.Ul<`ru1~lk3H,G-J$H$&

l~*JuVr(9"G<?&js/&3^sI^?O

l9]s9#

u.TD (RNR) Q1CH (receive not ready (RNR)
packet). RNRQ1CH (RNR packet)r2H#

u.s~.f!Po (RLSD) (received line signal
detector (RLSD)). EIA 232 8`K*$F"jb<H&

G<?s~*<uV (DCE) +iN.fru.fG"k3

HrG<?<vuV (DTE) K(9.f#-cj"!P

(carrier detect)*hSG<?&-cj"!P (DCD) (data

carrier detect (DCD))H1A#

'jdkH (RPOA) (Recognized Private Operating
Agency (RPOA)). E$L.5<S9rs!7"q]E

.ECpdQwqNjakA3H,'K>&"/\J#

d!XJ0NDM"qR"^?OH%#?H(P"L.

vHT#

L.?a;CH&3sTe<?< (RISC) (reduced
instruction-set computer (RISC)). BT.Yre2k

?aK"/tN1c=5l?QKKHQ5lk?a;C

HrHQ9k3sTe<?<#

jb<H (remote). (1) L.s~rp7F"/;95l

k79F`"Wm0i`"^?OuVr=o9# (2) js

/\3 (link-attached)H1A# (3) m<+k (local) HP

f#

jb<H&VjC8s0 (remote bridging). 2 DNV

jC8,L.js/rHQ7F#tN LAN r\39k3

H,G-k"VjC8N!=#m<+k&VjC8s0

(local bridging) HPf#

jb<H&3s=<k (remote console).
OS/2"TCP/IP"*hSjb<H Nways9$CAq;)f

Wm0i`rBT7F$k9F<7gs#$UNMCH

o</&5]<H&9F<7gsK\37"jb<H+

i Nways9$CAN`nH]irT&3H,G-k#

\3O"J<rp7FT&#

v bG`rHQ7Fr9s~rp7F

v NBBS MCHo</rp7F (jb<H&3s=<k

,"$<5MCH LAN rL7F=N"/;9 Nways

9$CAK\35lF$klg)

$UNMCHo</&5]<H&9F<7gsr"LN

MCHo</&5]<H&9F<7gsNjb<H&3

s=<kH7FHQ9k3H,G-k#

jb<HBTWmH3k (REXEC) (Remote Execution
Protocol (REXEC)). MCHo</&N<IbN$UN

[9H+i3^sI^?OWm0i`rBT9k3H,

G-kWmH3k#m<+k&[9HO"3^sINB

TkLru1hk#

3asHWa (RFC)(Request for Comments (RFC)).
$s?<MCHL.K*$F"$s?<MCH&WmH

3kNltH=lKX"9kB3r-R7?8q7j<

:#9YFN$s?<MCH8`O"RFCH7F8q=

5lF$k#

j;CH (reset). P<Ack&5<-CHK*$F"G

<?&Um<)frFi|=9k3H#j;CH9k

H">wfNG<?O9YFo|5lk#
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j;CHWaQ1CH (reset request packet). X.25 L

.K*$F"P<Ack&3<k^?OQ<^MsH&

P<Ack&5<-CHNj;CHrWa9k?aK"

G<?<vuV (DTE) ^?OG<?s~*<uV (DCE)

Kw.9kQ1CH#WaN}3bQ1CHKXj9k

3H,G-k#

q; (resource). Nways9$CAK*$F"O<I&'

"WG^?O)fWm0i`KhCFn.5lk@}(

sF#F#<#?H(P""@W?<"LIC"*hSA

w)O*}q;G"k#3sHm<k&]$sH"

NBBSfQ~"NBBS]<H"*hS3M/7gsO@}

q;G"k#

NBBSMCHo</GO"q;rhQ9k0K"=lr=

.7F*/3H,,WG"k#

js0 (ring). DuMCHo</ (ring network)r2H#

DuMCHo</ (ring network). (1) FN<IK5N

K 2 \N,t,\35lF*j"$UN 2 DNN<IV

KO5NK 2 DNQ9,"kMCHo</&N<I#

(T) (2) uV,1}~Awjs/G\35lFD8?Q

9rA.7F$kMCHo</=.#

js0&;0asH (ring segment). js0NDjNt

,+i,%9k3H,G-k (3M/?<rz-4/3H

KhCF) js0NhV# LAN;0asH (LAN segment)

r2H#

rlogin ( jb<H&m0$s) (rlogin (remote login)).
Berkeley UNIXY<9N79F`KhCFs!5lk5<

S9#"k!#NvDf<6<,$s?<MCHrp7

F>N UNIX 79F`K\37"j_N<v,>\\3

5lF$k+Nh&K7FPC9k3H,G-k# rlogin

=UH&'"O"f<6<ND-KX9kps (?H(

P"<v?$W) rjb<HN!#KO9#

RNR Q1CH (RNR packet). G<?<vuV (DTE)

^?OG<?s~*<uV (DCE) ,"P<Ack&3<

k^?OQ<^MsH&P<Ack&5<-CHKP9

kICQ1CHrl~*KuUT=G"k3Hr(9?

aKHQ9kQ1CH#

k<H (,) VjC8 (root bridge). VjC8&MCH

o</K*$F">N"/F#V&VjC8HNVKA

.5l?9QsKs0&Dj<Nk<H (,) HJkVj

C8#k<H (,) VjC8O"9QsKs0&Dj<&

H]m8<r]}9k?aK"VjC8&WmH3k&

G<?1L (BPDU) r/.7">N"/F#V&VjC

8K>w9k#3lO"MCHo</bNGbN%hg

LrbDVjC8G"k#

k<H (route). (1) /.N<I+ie.N<I^GNQ

9r=7"j_VGr95lkHiU#C/,Lk"5

7$7<1s9NN<IHAw0k<W (TG)# (2) MC

Ho</NHiU#C/,/.5+ie.hK#9k?

aKHQ9kQ9#

k<H (P)) VjC8 (route bridge). 2 DNVjC

8&3sTe<?<,L.js/rHQ7F 2 DN LAN

r\39k3H,G-k"IBM VjC8&Wm0i`N

!=#FVjC8&3sTe<?<O LAN N 1 DK>

\\35lF*j"L.js/, 2 DNVjC8&3s

Te<?<r\39k#

k<HH%!= (REX) (route extension (REX)). SNA

K*$F"5V(j"&N<IHY\~UN<IbNM

CHo</&"Il9D=1L (NAU) VNQ9t,rA

.9k"~Ujs/r^a?Q9)fMCHo</&3

s]<MsH#@(k<H (ER) (explicit route (ER))"Q

9 (path)"*hSP<Ack&k<H (VR) (virtual route

(VR)) b2H#

k<H*r)fY/Hk (RSCV) (Route Selection
control vector (RSCV)). APPNMCHo</bNk<

Hr-R9k)fY/Hk# RSCVO"/.5N<I+

ie.hN<I^GNQ9rA.9k TG HN<Ir1

L9k"57$7<1s9N)fY/Hk+i=.5l

k#

k<?< (router). (1) MCHo</NHiU#C/N.

lNQ9rhak3sTe<?<#Q9N*rO"Cj

NWmH3k"G;^?OG1Q9r1L9k"k4j

:`"*hS=N>Np` (aHjC/dWmH3kC-

Ne.h"Il9JI) +i@il?psKpE$F"#

tNQ9+i*Plk# (2) 2HbGk&MCHo</&

l$d<K*$F"`w^?O[JkNOrHQ9k 2

DN LAN ;0asHr\39kuV# (3) OSI QlG

O"(sF#F#<K~#G-kQ9r=L9k!=#

(4) TCP/IPGO"2<H&'$ (gateway)H1A# (5) V

jC8 (bridge) HPf#

k<F#s0 (routing). (1) aC;<8re&K~#5

;k?aNQ9rdjvFk3H# (2) SNA K*$F"

aC;<81LG?PlkQia<?< (AwXC@<b

Ne.hMCHo</&"Il9JI) KhCFhail

?"MCHo</NCjQ9rLCFaC;<81Lr

>w9k3H#

k<F#s0&Ia$s (routing domain). $s?<M

CHL.K*$F"k<F#s0&WmH3krHQ7

FMCHo</4NN=(,FfV79F`bG1lK

Jkh&K7F$k"fV79F`N0k<W#k<F

#s0&Ia$sO"0tjs/KhCFj_K\35

lF$k#
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k<F#s0psWmH3k (RIP) (Routing Information
Protocol (RIP)). $s?<MCH&WmH3kK*$

F"NhVNk<F#s0psrr97"$s?<MC

H&[9HVNG,k<Hrhak?aKHQ5lk"

bt2<H&'$&WmH3k# RIP O"js/Aw.

YGOJ/"k<H&aHjC/KpE$FG,k<H

rhak#

k<F#s0&k<W (routing loop). 3sP<8's

9,/3k^G""k$OX8NMCHo</,~#T

=H_J5lk^G"k<?<,j_VGpsr[D9

kH-K/89kuV#

k<F#s0&WmH3k (routing protocol). k<?

<,>Nk<?<r+U1"~#D=JMCHo</K

#9kG1k<HKX9kpsrG7K]D?aKHQ

5lk;!#

k<F#s0&F<Vk (routing table). G<?0i`

r>w7?j"\3rN)9k?aKHQ5lkk<H

N8^j#3NpsO"MCHo</&H]m8<He

&XN~#D=-r1L9k?aK"k<?<VGu1

O5lk#

k<F#s0&F<Vk]iWmH3k (RTMP)
(Routing Table Maintenance Protocol (RTMP)).
AppleTalkMCHo</K*$F"AppleTalkk<F#s

0&F<VkrQ$F"His9]<H&l$d<Gk

<F#s0psr8.7"]i9k!=rs!9kWm

H3k# AppleTalk k<F#s0&F<VkO"$s?

<MCHrL7F"/.5=1CH+ie.h=1CH

KQ1CHrAw9k#

k<F#s097WmH3k (RTP) (RouTing update
Protocol (RTP)). k<F#s0&G<?Y<9r]}7

F$kP<Ack&MCHo<-s0&79F` (VIrtual

NEtworking System (VINES))WmH3kG"VINES N<

IVGNk<F#s0psNr9rD=K9k#$s?

<MCH)fWmH3k (ICP) (Internet Control Protocol

(ICP)) b2H#

rsh. m0$s&9FCWr04KtP7F"jb<H

UNIX !#eN3^sIraWm0i`rFSP7"=N

3^sIraWm0i`K3^sITz-trO9"

rlogin 3^sINQt#

S

SAP. 5<S9&"/;9&]$sH (service access

point) r2H#

7<I&k<?< (seed router). AppleTalkMCHo<

/K*$F"MCHo</=.G<? (?H(P"MCH

o</OONtd><s&j9H) r]}9kk<?<#

FMCHo</KO"/J/Hb 1 DN7<I&k<?

<,"k#7<I&k<?<O"=.D<krHQ7

F"GiK_j9k,W,"k#s7<I&k<?<

(nonseed router)HPf#

;0asH (segment). (1) 3s]<MsHV^?Ou

VNj_VN1<VkhV#;0asHO"1 \NQC

A&1<Vk"j_\35l?#tNQCA&1<V

k"^?Oj_\35l?z*1<VkHQCA&1<

VkNH_go;+i.k# (2) $s?<MCHL.K*

$F"[Jk!#K"k TCP!=NVN>w1L#F;

0asHKO")fU#<kIHG<?&U#<kI,

~CF*j"=_NP$H&9Hj<`LV"B]NG

<?&P$H"*hSu.G<?rEv-!:9k?a

NA'C/5`,UC5lF$k#

,d (segmenting). OSI K*$F"5]<H9kl$

d<+iN 1 DNWmH3k&G<?1L (PDU) r#

tN PDUK^CW9k?aKl$d<,BT9k!=#

7<1s9Vf (sequence number). L.K*$F"

AwN.ldG<?Nu.r)f9k?aK"Ul<`

^?OQ1CHKdjvFilkVf#

7j"k&i$s&$s?<MCH&WmH3k (Serial
Line Internet Protocol) (SLIP). 7j"k&i$s (?

H(P"7j"k&1<Vk^?OECs~rp7?b

G`XN RS232\3) rp7? 2 DN IP [9HVN]

$sH&]$sH\3eGHQ5lkWmH3k#

NBBS MCHo</GO"SLIP O"MCHo</&5]

<H&9F<7gsH IBM MCHo</&5]<H&;

s?< (NSC) NVN\3K^?,CFHQ5lk#

5<P< (server). L.MCHo</rL7Fo</9

F<7gsK&Q5<S9rs!9k!=#?H(P"

U!$k&5<P<"WjsH&5<P<"a<k&5

<P<# (T)

5<S9&"/;9&]$sH (SAP) (service access
point (SAP)). (1) +|?79F`Vj_\3 (OSI) N

OK*$F""kl$d<N5<S9,"=Nl$d<

N(sF#F#<KhCF"90eNl$d<N(sF

#F#<Ks!5lk]$sH# (T) (2) "@W?<K

hCFs!5lk"psrwu.9k3H,G-k@}

]$sH# 1 DN5<S9&"/;9&]$sHG"?

tNjs/r*<5;k3H,G-k#

5<S9x(WmH3k (SAP) (Service Advertising
Protocol (SAP)). $s?<MCHo</&Q1CHr9

!= (IPX) K*$F"J<rs!9kWmH3k#

v $s?<MCHeN IPX 5<P<,"=N5<S9N

>0H?$Wrx(9k3H,G-k!=#3NWm

H3krHQ9k5<P<N>0"5<S9&?$
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W"*hS"Il9O"NetWarerT/9k9YFNU

!$k&5<P<K-?5lF$k#

v o</9F<7gs,"9YFN?$WN9YFN5

<P<"Cj?$WN9YFN5<P<"^?OCj

?$WNGaY5<P<N"$GsF#F#<r+U

1k?aK"Hqr1sL.G-k!=#

v o</9F<7gs,"Cj?$WN9YFN5<P

<N>0H"Il9r+U1k?aK"NetWarerT/

9k9YFNU!$k&5<P<rHq9k3H,G

-k!=#

;C7gs (session). (1) MCHo</NOK*$F"

uVVNG<?L.r\*H7F"\3NN)"]}"

*hSr|NaxG88k9YFNh0# (T) (2) Wa

K~8F"h0=7"5^6^NWmH3krs!9k

h&K407"sh0=9k3H,G-k"MCHo<

/&"/;9D=1L (NAU) VN@}kg# F;C7

gsO";C7gsfKr95lk9YFNAwr<&

AwXC@< (TH) NfGG-K1L5lk# (3) L2TP

K*$F"@$dk&f<6<H LNS VG(sID<(

sI PPP\3,nT5lkH-"f<6<,;C7gs

r+O7?+" LNS ,"&HP&sI&3<kr+O7

?+I&+K++oi:"L2TP O;C7gsr8.9

k#=N;C7gsQNG<?0i`O"LAC H LNS

VNHsMkrL8Fw.5lk# LNS *hS LAC

O"LAC K\35l?Ff<6<KD$FNuVpsr

]}9k#

7sWk&MCHo</I}WmH3k (SNMP) (Simple
Network Management Protocol (SNMP)). $s?<M

CH&WmH3kK*$F"k<?<H\3MCHo<

/rFk9kNKHQ5lkMCHo</I}WmH3

k# SNMPO""@WF<7gs&l$d<&WmH3

kG"k#I}5lkuVKX9kps,jA5l"=

N"Wj1<7gsNI}psY<9 (MIB) K]I5l

k#

SNA I}5<S9 (SNA/MS) (SNA management
services (SNA/MS)). SNA MCHo</NI}rgu

9k?aKs!5lk5<S9#

=1CH (socket). (1) h}V^?O"Wj1<7gs&

Wm0i`VNL.N(sI]$sH# (2) +jU)kK

"gXN Berkeley=UH&'"[[ (lLKO" Berkeley

UNIX ^?O BSD UNIX HFPlk) KhCFs!5l

kj]50G"Wm;9^?O"Wj1<7gsVNL

.N(sI]$sHH7F//#

=<9&k<H&VjC8s0 (source route
bridging). LAN K*$F"Ul<`N IEEE 802.5^

N"/;9)f (MAC) XC@<bNk<F#s0psr

HQ7F"Ul<`,w.9k,W,"kjs0^?O

H</sjs0&;0asHr=L9kVjC8s0}

0#k<F#s0psO"/.5N<IKhCF MAC

XC@<K^~5lk#k<F#s0psU#<kIb

NpsO"/.5[9H,8.9k5wQ1CH+ih

jP5lk#

=<9&k<F#s0 (source routing). LAN K*$

F"w.59F<7gs,Ul<`NLkk<Hrha

F"=Nk<F#s0psrUl<`KH_~`}0#

VjC8O"=Nk<F#s0psrI_hj"Ul<

`r>w9k+I&+r=L9k#

/.55<S9&"/;9&]$sH (SSAP) (source
service access point (SSAP)). SNA *hS TCP/IPK

*$F"79F`,jb<HuVKG<?rw.9k3

HrD=K9k@}"Il9#8h5<S9&"/;

9&]$sH (DSAP) (destination service access point

(DSAP))HPf#

9QsKs0&Dj< (spanning tree). LAN K*$

F"VjC8,+0*Kk<F#s0&F<Vkrn.

7"H]m8<NQ9K~8F=NF<Vkr979k

3HKhCF"VjC8&MCHo</bN$UN 2 D

N LAN VK 1 D7+k<H,8_7J$h&K9k}

0#3N}0Khj"Q1CH,k<Hr[D7Fw.

5k<?<KakH$&Q1CHNk<WrI_9k3

H,G-k#

)fOO (SOC) (sphere of control (SOC)). 1 DNI

}5<S9f4r@KhCF5<S95lk3sHm<

k&]$sH&Ia$sN8g#

)fOO (SOC) N<I (sphere of control (SOC)
node). f4r@N)fOObK"kN<I# SOCN<

IO"=Nf4r@HI}5<S9!=rr97F$

k# APPN(sI&N<IO"I}5<S9!=rr9

9k!=r5]<H9klgO"SOCN<IKJlk#

e?,d (split horizon). MCHo</N3sP<8'

s9r#.9k~VrG.=9k?aN;!#k<?<

OCjNk<H (P)) ru.7?$s?<U'<9r-

?7"=Nk<HKX9kpsOFS18$s?<U'

<9KAw7J$h&K9k#

9W<U#s0 (spoofing). G<?&js/K*$F"

(sI&9F<7gs+i+O5l?WmH3k,"G

*e&NeojKfVN<IKhCFN'~z5lFh

}5lk;!#?H(P"IBM 6611 G<?&js/r9

GO"SNA Ul<`O+W;k=7F TCP/IPQ1CH

K~lil"s SNA -hMCHo</&N<IrLCF

Aw5l"LN IBM 6611 KhCF"sQC/5lF"

G*e&KO5lk#9W<U#s0Nx@O"(s

I&(sI&;C7gsN?$`"&HrI_G-k3

HG"k#
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8` MIB (standard MIB). 7sWk&MCHo</&

^M<8asH&WmH3k (SNMP) K*$F"I}p

s=$ (SMI) NI}N<KV+l"$s?<MCH;Q

nHtq (IETF) KhCF8`H_J5lF$k MIB b

8e<k#

E*k<H (static route). k<F#s0&F<VkKj

~O5lk"[9HV"MCHo</&N<IV"^?

O=N>}Nk<H#

9F<7gs (station). L.!=rHQ9k79F`N

~O^?OPO]$sH#?H(P"L.s~rL7F

G<?rw.^?Ou.9k3H,G-k""kCjN

ljK"k 1 f^?O#tN79F`"3sTe<?

<"<v"uV"*hSX"NWm0i`#

StreetTalk. P<Ack&MCHo<-s0&79F`

(VINES) K*$F"xQT,MCHo</NH]m8<r

NiJ/Fb"MCHo</eN$UNj=<9r+U

1F"/;99k3H,G-k"MCHo</4NNG

-NM<_s0/"IlC7s0&79F`#$s?<M

CH)fWmH3k (ICP) (Internet Control Protocol (ICP))

*hS k<F#s097WmH3k (RTP) (RouTing

update Protocol (RTP))b2H#

I}ps=$ (SMI) (Structure of Management
Information (SMI)). (1) 7sWk&MCHo</&^M

<8asH&WmH3k (SNMP) K*$F"MCHo<

/I}WmH3krQ$F"/;9G-k*V8'/H

rjA9kNKHQ5lk,'# (2) OSI K*$F"p

sNI}KX"9k8`N8g#3N8gKO"I}p

sbGk (Management Information Model)*hSI}*V

8'/HjANXK (Guidelines for the Definition of

Managed Objects),^^lk#

5V(j" (subarea). 5V(j"&N<I"\35l

?~UN<I"*hSX"Nq;+i=.5lk SNA M

CHo</Nt,#5V(j"&N<IbGO"9YF

NMCHo</&"/;9D=1L (NAU)"js/"*

hS5V(j"bN"Il9D=JY\js/<v (\3

5l?~UN<I^?O5V(j"&N<IbN) O"&

LN5V(j"&"Il9r&Q7"[JkWG"Il

9r}CF$k#

5VMCH (subnet). (1) TCP/IPK*$F"IP "Il

9NltKhCF1L5lkMCHo</Nt,# (2) 5

VMCHo</ (subnetwork)N1Al#

5VMCH&"Il9 (subnet address). $s?<MC

HL.K*$F"[9H&"Il9Nlt,m<+k&

MCHo</&"Il9H7Fra5lk"p\ IP "I

lC7s0!=NH%#

5VMCH&^9/ (subnet mask). "Il9&^9/

(address mask)N1Al#

5VMCHo</ (subnetwork). (1) 1 HN&LC-

(1lMCHo</ ID JI) r}DN<IN8^j# (2)

5VMCH (subnet)N1Al#

5VMCHo</&"/;9&WmH3k (SNAP)
(Subnetwork Access Protocol (SNAP)). LAN K*$

F"Q1CH,07F$ks IEEE8`WmH3k&U!

_j<r1L9k"5 P$HNWmH3k1LR# SNAP

MrHQ7F"$AA r5<S9&"/;9&]$sH

(SAP) MH7FHQ9kFWmH3krhL9k#

5VMCHo</&^9/ (subnetwork mask). "Il

9&^9/ (address mask)N1Al#

5V79F` (subsystem). )f79F`+iH)7

F"^?Os1|G"0n9k3H,G-k"2 !*^?

O>0*J79F`# (T)

9$CAI&P<Ack&5<-CH (SVC) (switched
virtual circuit (SVC)). ,WK~8F0*KN)5lk

X.25 s~#r9s~H1yN X.25 s~#Q<^Ms

H&P<Ack&5<-CH (PVC) (permanent virtual

circuit (PVC)) HPf#

1| (synchronous). (1) &L?$_s0.fNh&J

CjNv]N/8KM89k 2 DJeNWm;9# (T)

(2) ,'*^?O=,D=J~V*X8rbCF/3k3

H#

1|G<?&js/)f (SDLC) (Synchronous Data
Link Control (SDLC)). (1) js/\3eG1|"3<

I)a"SCH>spsAwrI}9k?aN"Fq,

J(q (ANSI) N"IPs9H&G<?L.)fjg

(ADCCP)*hSq],JNO$lYk&G<?&js/

)f (HDLC) N5V;CHK>&,'#Awr9O"r

9s~^?Osr9s~eG"4sE^?O>sEGT

olk#js/\3N=.O"]$sH&]$sH"?

O@"^?Ok<WN$:l+G"k# (I) (2) 2 JG<

?1|L. (BSC) (binary synchronous communication (BSC))

HPf#

1|wMCHo</ (synchronous optical network)
(SONET). w$s?<U'<9rp7FG#8?kps
rAw9k?aNFq8`#3lO"1|G#8?k,

X (SDH) +pH)\JX","k#

SYNTAX. 7sWk&MCHo</&^M<8asH&

WmH3k (SNMP) K*$F"I}*V8'/HKP~

9kj]G<?=$rjA9k"MIB b8e<kbN8

a#
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79F` (system). G<?h}K*$F"CjN!=r

#.9k?aKH%5l?MV"!#"*hS}0N8

^j#(I) (A)

79F`=. (system configuration). CjNG<?h

}79F`rA.9kuVHWm0i`rXj9kWm

;9#

79F`&5<S9&3sHm<k&]$sH (SSCP)
(system services control point (SSCP)). =.NI}"

MCHo</?QT*hSdj=LNWaN40"*h

SMCHo</xQTKG#l/Hj<&5<S9d=

N>N;C7gs&5<S9rs!9kaN"5V(j

"&MCHo</bN3s]<MsH#j_KPyN)

lG(/9k#tN SSCPO"MCHo</r#tN)

fNhK,d7"F SSCP,+HNNhbN*}uV*

hS@}uVKP7F,X*J)fX8r}Dh&K9

k3H,G-k#

79F`&MCHo</NO (SNA) (Systems Network
Architecture (SNA)). MCHo</rL7Fps1Lr

Aw7"MCHo</N=.H?Qr)f9k?aN"

@}=$"U)<^CH"WmH3k"*hS0njg

N-R# SNA N,X=5l?=$Khj"psNG**

J/.5He.h (D^j"xQT) ,"psr9KHQ

5lk SNA MCHo</NCjN5<S9d!=+iH

)7"=NFAru1J/9k3H,G-k#

T

TCP/IP. (1) Aw)fWmH3k/$s?<MCH&Wm

H3k (Transmission Control Protocol/Internet Protocol)#

(2) \hOFqqImJKhCF+/5l? UNIX KwF

$k"$<5MCHrpCK7?79F`j_\3Wm

H3k# TCP/IPKhj"l$d< 4 , TCP Gl$d

< 3 , IP NQ1CHr9}0j5<A&MCHo</

G"k ARPANET (H%&fWm0i`!XMCHo</

(Advanced Research Projects Agency Network))NXx-,

~e7?#

Telnet. $s?<MCH&WmH3kK*$F"jb<H

<v\35<S9rs!9kWmH3k#3NWmH3

kKhCF""k[9HNf<6<,jb<H&[9H

Km0*s7"=N[9HK>\\35lF$k<vf

<6<H7FPC9k3H,G-k#

7-$M (threshold). (1) IBM VjC8&Wm0i`K

*$F"X7-$M6aY *+ls9,+&sH5lF

MCHo</I}Wm0i`KLN5lk0K"mjN

?aKVjC8rLa7F>w5lJ$Ul<`NGg

tH7F_j5lkM# (2) =3+i+&s?<, 0 ^

G:,5lki|M"^?Oi|M+i+&s?<,}

,^?O:,5lF~#9kM#

9k<WCH&/i9 (throughput class). Q1CHr

9K*$F"G<?<vuV (DTE) Q1CH,Q1CH

r9MCHo</rLa9k.Y#

~,d?E (TDM) (time division multiplexing (TDM)).
AcMk= (channelization) r2H#

h0st (TTL) (time to live (TTL)). Y9H(U)<

Hw#WmH3k,"Q1CHN5Bk<WrX_9k

?aKHQ9k;!# TTL +&s?<, 0 K#9k

H"Q1CHOQ~5lk#

?$`"&H (timeout). (1) Xj5l?v]N/8~+

iO^kv0jA5l?~VVVN*;0K/3kLN

v]# (I) (2) 79F``nrfG7Fj9?<H9k3

H,,WKJk0N"]<js0^?O"IlC7s0

KP9kl9]s9Nh&J"CjN0nr/39?a

KdjvFil?~V#

H</s (token). (1) m<+k&(j"&MCHo</

K*$F""kG<?uV,l~*KAw^Nr)f7

F$k3Hr(9?aK"=NG<?uV+iLNG<

?uVK"3*KO5lkvD.f#FG<?uVK

O"^Nr)f9k?aKH</srM@7FHQ9k

!q,?(ilk#H</sH$&NO"AwvDr(

9CLNaC;<8^?OSCH&Q?<sG"k#

(T) (2) LAN K*$F"Aw^Ner""kuV+iL

NuVKO5lkl"NSCH#H</sKG<?,U

C5lkHUl<`KJk#

H</sjs0 (token ring). (1) IEEE 802.5GO"^

NK\35l?9F<7gsVGH</s (ClJQ1C

H^?OUl<`) rO93HKhCF^N"/;9r)

f9kMCHo</;Q# (2) "k\3js0&9F<7

gs (N<I) +iLNN<IKH</srO9js0&

H]m8<r}D"FDDI ^?O IEEE 802.5MCHo<

/# (3) m<+k&(j"&MCHo</ (LAN) (local

area network (LAN))b2H#

H</sjs0&MCHo</ (token-ring network).
(1) H</s&QC7s0jgKhj"G<?&9F<7

gsVG1}~NG<?AwrT$"Aw5l?G<?

,w.59F<7gsKaCF/k=$NDuMCHo

</# (T) (2) N<I+iN<IXgKH</srO9j

s0&H]m8<rHQ9kMCHo</#w.N`w

,G-F$kN<IO"H</srhj~_"Aw9k

G<?r^~9k3H,G-k#

H]m8< (topology). L.K*$F"MCHo</&

N<IbNN<IN*}*^?O@}*J[V#CK"

N<IH=lrkVjs/NX8r=9#
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H]m8<&G<?Y<997 (TDU) (topology
database update (TDU)). MCHo</&H]m8<&

G<?Y<9r]}9k?aK"APPNMCHo</&N

<IVK1sL.5l"FMCHo</&N<IK04

K#L5lk"7,^?OQ95l?js/^?ON<

IKX9kaC;<8# TDU KO"J<NbNr1L9

kps,~CF$k#

v w.5N<I

v MCHo</NFoq;NN<IC-*hSjs/C

-

v -R5lF$kFq;NG7N97N7<1s9Vf

Hl<9 (trace). (1) 3sTe<?<&Wm0i`NB

TN-?#?a,BT5l?gxr=9# (A) (2) G<

?&js/NlgO"w.^?Ou.5l?Ul<`H

P$HN-?#

His7<P< (wu.uV) (transceiver
(transmitter-receiver)). LAN K*$F"[9H&$s

?<U'<9r$<5MCHNh&Jm<+k&(j

"&MCHo</K\39k*}uV#$<5MCH&

His7<P<KO"1<VkK.frwCFWMr!

P9kER!o,b"5lF$k#

Aw)fWmH3k (TCP) (Transmission Control
Protocol (TCP)). $s?<MCH"*hS$s?<MC

Ho</&WmH3kKX9kFqqImJN,JK`

r9k=N>N9YFNL.MCHo</GHQ5lF

$kL.WmH3k# TCPO"Q1CHr9LVN[9

HH=NMCHo</Nj_\379F`N[9HHN

VK"b.j-[9HVWmH3krs!9k#pCH

JkWmH3kH7F"$s?<MCH&WmH3k (IP)

rHQ7F$k#

Aw)fWmH3k/$s?<MCH&WmH3k
(TCP/IP) (Transmission Control Protocol/Internet
Protocol (TCP/IP)). m<+k&(j"&MCHo</H

-hMCHo</&N<IN>}G"T"V\3!=r

5]<H9klHNL.WmH3k#

Aw0k<W (TG) (transmission group (TG)). (1) A

w0k<WVfKhCF1L5l?Y\N<IVN\

3# (2) 5V(j"&MCHo</K*$F"Y\N<I

VN1ljs/^?Ojs/2#Aw2,js/2G=

.5lklg"js/O1lN@}js/H+J5l"

Aw2O^kAjs/Aw2 (MLTG) HFPlk#.g

^N^kAjs/Aw2 (MMMLTG)HO"[Jk^N?

$WNjs/ (?H(P"H</sjs0"r9 SDLC"

sr9 SDLC"*hSUl<`&jl<&js/) r^`

bNr@&# (3) APPN MCHo</K*$F"Y\N

<IVN 1 DNjs/# (4) BsAw2 (parallel

transmission groups)b2H#

AwXC@< (transmission header) (TH). Q9)f

,"aC;<81Lrk<F#s07"MCHo</N

fN.lr)f9k?aKn.7FHQ9k)fps#

*W7gsG=NeKp\ps1L (BIU) ^?O BIU ;

0asHr31k3H,G-k#Q9ps1L (path

information unit)b2H#

)aVjC8s0 (transparent bridging). LAN K*$

F"^N"/;9)f (MAC) lYkrL7F"D9Nm

<+k&(j"&MCHo</rj_Kkg9k}0#

)a?VjC8KO MAC "Il9,~C?F<Vk,

]I5lF*j"F<VkKX(5lF$klgO"V

jC8,!P7?Ul<`rLN LAN K>w9k3H,

G-k#

His9]<H&l$d< (transport layer). +|?7

9F`Vj_\32HbGkK*$F"b.j-(s

I&(sI&G<?>w5<S9rs!9kl$d<#

Q9bKfQ+|?79F`,8_9klgb"k# (T)

+|?79F`Vj_\32HbGk (Open Systems

Interconnection reference model)b2H#

His9]<H&5<S9 (transport services). J<

N\*N?aK Nways9$CAN3sHm<k&]$s

HKhCFBT5lk NBBS NON!=#

v His/&i$sH Nways9$CAN\35]<H

v Sh}NHQ(NGg=

v 5<S9JAN]Z

v Nways9$CAVNQ1CH>w

v @}TATsNI}H"AwN918e<js0

HiCW (trap). 7sWk&MCHo</&^M<8a

sH&WmH3k (SNMP) K*$F"c0rorsp9

k?aK"I}N<I ((<8'sH!=) ,I}9F<

7gsKwkaC;<8#

His/&"@W?< (trunk adapter). His/&i$

sK NBBS NONHis9]<H&5<S9rs!9k

3<IrBT9k"Nways9$CAN 2216J0N?0

Nb8e<k# 2216GO"]<H&"@W?<HHis

/&"@W?<N!=,kg5l??E=]<H/His

/&"@W?< (MPTA) ,HQ5lF$k#

His/&i$s (trunk line). 2 DN Nways9$CA

r\39kb.Aw)#141<Vk"U!$P<&1

<Vk"^?O5~rHQG-"L.qR+ij<99

k3HbG-k#

Nways 9$CAGO"FHis/&i$sO 1 DN

NBBS His/KX"U1ilF$k#

HsMk (Tunnel). HsMkHO"LNS-LAC NPKh

CFjA5lkbNG" LAC H LNS NVG PPPG<
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?0i`rA(k#1lNHsMk G?/N;C7gs

r?E=9k3H,G-k#)f\3,18HsMkr

p7Fn09klgO"9YFN;C7gs*hSHs

Mk+NN_j"r|"*hS]ir)f9k#

HsMkAw (tunneling). His9]<H&MCHo<

/r"1lNL.js/^?O LAN Nh&K7&3H#

+W;k= (encapsulation)b2H#

T1. FqGO"1.544-MbpsNx0"/;9s~# 24 D

N 64 KbpsAcMkGxQD=#$#}0 (E1) O 2.048

Mbps GAw9k#

U

PY~_j"Il9 (universally administered
address). m<+k&(j"&MCHo</K*$F"

=$~K"@W?<KJW*Kdf=5lk"Il9#

PY~_j"Il9OG-G"k#m<+kI}"Il

9 (locally administered address)HPf#

f<6<&G<?0i`&WmH3k (UDP) (User
Datagram Protocol (UDP)). $s?<MCH&WmH3

kK*$F"c.j-N3M/7gsl9&G<?0i

`&5<S9rs!9kWmH3k#3NWmH3kr

HQ7F""kW;!^?OWm;9eN"Wj1<7

gs&Wm0i`,"LNW;!^?OWm;9eN"

Wj1<7gs&Wm0i`K"G<?0i`rw.9

k3H,G-k# UDPGO"$s?<MCH&WmH3

k (IP) rHQ7FG<?0i`rw#9k#

V

V.24. G<?L.K*$F"G<?<vuV (DTE) HG

<?s~*<uV (DCE) VNr9s~Nl"NjAr,

j7? CCITT NEM#

V.25. G<?L.K*$F"j0*hS+0G_j5l
?FN(3<)fuVrHQX_K9kjgr^a?"

lLr9ECMCHo</N+0~zuV*hSBs+

0/FuVrjA9k CCITT NEM#

V.34. 8`NTNN;<0l<IN 33.6 Kbps (*hS=

lhjc.N) AcsMkrp7FNbG`L.KX9k

ITU-T +p#

V.35. G<?L.K*$F"o9NG<?>w.YNG
<?<vuV (DTE) HG<?s~*<uV (DCE) VN

r9s~Nl"NjAr,j7? CCITT NEM#

V.36. G<?L.K*$F"48, 56, 64,^?O 72 -m

SCH/CNG<?>w.YNG<?<vuV (DTE) HG

<?s~*<uV (DCE) VNr9s~Nl"NjAr,

j7? CCITT NEM#

P<8gs (version). LoOEWJ77$3<I^?O

77$!=r^`"LDNi$;s9&Wm0i`#

VINES. P<Ack&MCHo<-s0&79F`

(VIrtual NEtworking System)#

P<Ack&5<-CH (virtual circuit). (1) Q1CH

r9G"B]N\3Ujrf<6<K+(kh&K9

k"MCHo</KhCFs!5lk!=# (T) G<

?s~ (data circuit) b2H#*}s~ (physical circuit)

HPf# (2) 2 fN DTE VKN)5l?@}\3#

P<Ack&3M/7gs (virtual connection). Ul

<`&jl<K*$F"]Fs7ck\3NajQ9#

P<Ack&js/ (virtual link). G;Q9G%h*<

Ws (OSPF)K*$F"sPC/\<sfQ(j"KhC

F,%5l?\<@<&k<?<K\39k"]$s

H&]$sH&$s?<U'<9#(j"&k<?<O

OSPFPC/\<sNltJNG"P<Ack&js/O

PC/\<sK\39k#P<Ack&js/O"

OSPFPC/\<s,T"3KJiJ$h&K9k#

P<Ack&MCHo<-s0&79F` (VINES)
(VIrtual NEtworking System (VINES)). Banyan Systems,

Inc. +iNMCHo</?Q79F`HMCHo</&=

UH&'"#VINES MCHo</K*1kP<Ack&

js/GO"?H(B]KOt4^$k%lF$Fb"

9YFNuV*hS5<S9,j_K>\\35lF$

kh&K+(k# StreetTalkb2H#

P<Ack&k<H (VR) (virtual route (VR)). (1) SNA

K*$F"!Nh&J@}\3#(a) CjN@(k<HH

7F*}*KB=5lF$k 2 DN5V(j"&N<I

VN@}\3#^?O (b) N<IbN;C7gsQN5V

(j"&N<IbK04K}^CF$k@}\3#LD

N5V(j"&N<INVNP<Ack&k<HO"H

Q9k@(k<HKAw%hgLrja"P<Ack&

k<H&Z<7s0hCFUm<)frT$"Q9ps

1L (PIU) K7<1s9VfrU1k3HKhjG<?

]4-rN]9k# (2) @(k<H (ER) (explicit route

(ER))HPf#Q9 (path)*hSk<HH% (REX) (route

extension (REX))b2H#

W

-hMCHo</ (WAN) (wide area network (WAN)).
(1) m<+k&(j"&MCHo</dgTTwMCHo

</hjb-$OhKL.5<S9rs!7"x0L.

\_rHQ^?Os!9k3H,G-kMCHo</#

(T) (2) ?4-m"k$O?i-mb%l?hhK5<

S9rT&h&K_W5l?G<?L.MCHo</#

?H(P"x0*hSdQQ1CHr9MCHo</d
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FqNECVJI# (3) m<+k&(j"&MCHo</

(local area network (LAN))*hSgTTwMCHo</

(metropolitan area network (MAN))HPf#

o$kI+<I8z (wildcard character). Q?<sM

-go;8z (pattern-matching character)N1Al#

X

X.21. x0G<?VeN1|0nN?aN"G<?<v
uVHG<?s~*<uVNVNFQ$s?<U'<9

KX9k"q]E.ECpdQwq (CCITT) N+p#

X.25. (1) G<?<vuVHQ1CHr9G<?VVN$

s?<U'<9KX9k"q]E.ECpdQwq

(CCITT) N+p# (2) Q1CHr9 (packet switching)b

2H#

Xerox MCHo</&79F` (XNS) (Xerox Network
Systems (XNS)). Xerox CorporationKhCF+/5l

?lHN$s?<MCH&WmH3k# TCP/IPWmH3

kK`w7F$k,"XNS O[JkQ1CH&U)<^

CHHQlrHQ7F$k#$s?<MCHo</&Q

1CHr9!= (IPX) (Internetwork Packet Exchange (IPX))

b2H#

Z

><s (zone). AppleTalkMCHo</K*$F"$s

?<MCHbtNN<IN5V;CH#

><spsWmH3k (ZIP) (Zone Information Protocol
(ZIP)). AppleTalkWmH3kK*$F";C7gs&l

$d<N$s?<MCH4NN><s>HMCHo</

VfN^CTs0r]}7F><sI}5<S9rs!

9kWmH3k#

><spsF<Vk (ZIT) (zone information table
(ZIT)). $s?<MCHNMCHo</VfHP~><

s&M<`N^CTs0rj9H7?bN#3Nj9H

O"AppleTalk$s?<MCHNF$s?<MCH&k<

?<KhCF]}5lk#

Cl8z (Special Characters)

2216 Nways Vm<IPsI&9$CA (2216 Nways
BroadBand Switch). NBBS MCHo</GNb.L.

rD=K9kb.Q1CHr9!# 2220 NwaysVm<

IPsI&9$CAGO"MCHo<-s0&Vm<I

PsI&5<S9NOGjA5lF$k!=rBu7F

$k# Nways 9$CA (Nways Switch) H1A#
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wz

|\l, Qz, tz, Cl8zNgK[s5lF$^

9#J*, y;H>y;O6;H1yK7olF$

^9#

N"TO
"/;9"'Z=.WmsWHXN 163

"/;9)f,'=."IPsecH NAT 194

5L

5b

Ul<`&jl< 139

PPP 139

"IP$6<

MCHo</&G#9QCAc<N 98

"k4j:`"IP ;-ejF#<N 192

Ef=

Fk

Ul<`&jl<N 186

PPPN 184

=. 183

Ul<`&jl<N 186

Ul<`&jl< 183

ECPN=.

PPPN 183

MPPENFk

PPPN 185

MPPEN=.

PPPN 185

PPP 183

Ef=)fWmH3k

PPPN 183

$s?<U'<9

Sh}=sFk3^sI 46

Sh}=s=.3^sI 37

$s?<U'<9Fk3^sI

@$dk"&H 286

@$dk$s 286

$s?<U'<9=.3^sI

@$dk"&H 285

N+TO
qW

;-ejF#< 155

5b

5L 139

WAN Fk<H 65

WAN |5 65

+W;k=;-ejF#<&Z$m<I (ESP) 190

Fk

Ef=

Ul<`&jl<N 186

PPPN 184

MPPE

PPPN 185

TSF Fk3^sI 313

Fk3^sI

@$dk"&H&$s?<U'<9 286

@$dk$s&$s?<U'<9 286

DIALs 0m<Pk 282

-<"IP ;-ejF#<N 193

-<o<I 323

!=

7s&5<P<&U#<Ac< (TSF) 289

Sh}=s 1

MAC U#k?< 49, 53

monitoring 21

vD

;-ejF#< 155

0m<PkFk3^sI

DIALs 282

0m<Pk=.3^sI

DIALs 273

975V3^sI

MAC U#k?<=.3^sI 52

=.

Ef= 183

Ul<`&jl<N 186

@$dk"&H&$s?<U'<9 266

@$dk$s&$s?<U'<9 263

'ZWmsWHXN"/;9 163

ECPEf=

PPPN 183

L2TP 229

MPPE

PPPN 185

MS ]$sH&]$sHEf= 183

WAN |5 71

=.3^sI

@$dk"&H&$s?<U'<9 285

'Z 163

DIALs 267

DIALs 0m<Pk 273

L2TP

add 229

call 235

disable 230

enable 231
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=.3^sI (3-)

encapsulator 285

kill 238

list 232

memory 238

set 233

start 238

stop 239

tunnel 239

L2TP NWs 229

3^sI

@$dk"&H

$s?<U'<9=. 285

$s?<U'<9NFk 286

@$dk$s

$s?<U'<9NFk 286

DIALs

0m<PkFk 282

0m<Pk=. 273

N5TO
5<P<

'Z

jA 159

ACE/5<P<

5]<H 160

)s 161

DIALs

=.3^sI 267

HQ 261

jA 261

Wo 263

BTWm0i`

MCHo</&G#9QCAc<N 98

HQ

@$dk$s&"/;9&5<P< 261

HQ"WAN |5N 65

7s&5<P<!=

=. 303

E*"Il9&^CTs0 245

;-ejF#<

qW 155

vD 155

'Z 155

;-ejF#<&"=7(<7gs 191

0-"jb<H AAA 323

N?TO
Sh}=s

FkWmsWHXN"/;9 43

=. 1

Sh}=s (3-)

=.3^sI

Ws 24

=.WmsWHXN"/;9 21

U#k?<U- 6

Ul<`&jl<eN 3

Sh}=sFk3^sI

$s?<U'<9 46

FkWmsWHXN"/;9 43

Ws 44

circuit 44

clear 45

clear-circuit-class 45

counters 45

counters-circuit-class 46

last 46

last-circuit-class 46

Sh}=s=.3^sI

$s?<U'<9 37

5sWk=. 13

Ws 23

activate-ip-precedence-filtering 26

add-circuit-class 26

add-class 26

assign 28

assign-circuit 30

BRS =.WmsWHXN"/;9 21

change-circuit-class 30

change-class 31

circuit 31

clear-block 32

deactivate-ip-precedence-filtering 32

deassign 32

deassign-circuit 33

default-circuit-class 33

default-class 33

del-circuit-class 33

del-class 34

disable 34

disable-hpr-over-ip-port-numbers 34

Enable 35

enable-hpr-over-ip-port-numbers 35

List 37

queue-length 40

set circuit defaults 41

show 41

tag 42

untag 42

use circuit defaults 43

Sh}=s79F` (BRS)

b@ 1

Q~D=- (DE) 4
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Sh}=s79F` (BRS) (3-)

IP P<8gs 4 %hgLSCHh}NHQ 1

TCP/UDP]<HVfU#k?< 8

@$dk"&H

$s?<U'<9Fk3^sI 286

$s?<U'<9=.3^sI 285

@$dk"&H&$s?<U'<9

=. 266

bG`&W<k 267

@$dk$s

$s?<U'<9Fk3^sI 286

@$dk$s&"/;9&5<P<

5<P<s!N IP "Il9 268

IP "Il9djvF}0 269

@$dk$s&$s?<U'<9

=. 263

@$dks~Qia<?<NGU)kHM 264

IC 265

PPP+W;k=!=Qia<?<NGU)kHM

265

@$dks~

Qia<?<NGU)kHM

@$dk$s&$s?<U'<9N 264

@$dk&*s&*<P<Um< 65

G<?5L

5L3sF-9H

jA 143

5b 139

50 139

Fk 151

List 153

p\ 140

0m<PkFk3^sI 152

0m<Pk=.3^sI 151

=. 151

list 152

set 152

M8v` 142

G<?bF 144

abj<HQL 143

js/&l$d<5L 144

CPU iY 142

G<?&G#/7gJj<

jA 140

R9Hj<

jA 140

Ul<`&jl<&js/eGN 147

Fk 149

=. 147

PPPjs/e 144

=. 145

monitoring 146

0*Ia$s>5<P< (DDNS)

b@ 271

0*[9H=.WmH3k (DHCP)

p\*J_j 270

5<P<XN#t[CW 270

b@ 269

#t5<P<&MCHo</ 271

His9]<H&b<I 191

HsMkbHsMk"IPsecN 193

HsMk&]j7< 191

HsMk&b<I 191

NJTO
'Z 155, 163

=.3^sI 163

;-ejF#< 155

SecurIDNHQ 160

)s 161

'Z=.WmsWH

"/;9 163

'Z5<P<

jA 159

ACE/5<P< 160

'ZXC@< (AH) 190

MCHo</)fWmH3k (NCP)

PPP$s?<U'<9N

Ef=)fWmH3k 183

MCHo</&"Il9Q9

Fk3^sI 258

=. 251

MCHo</&"Il9Q9 (NAT)

HQ 243

MCHo</&"Il9Q9=.3^sI 251

List 253

MCHo</&"Il9Q93^sI

change 252

delete 252

disable 253

Enable 253

map 254

reserve 255

reset 257

Set 257

MCHo</&"Il9&]<HQ9 (NAPT)

HQ 245

MCHo</&9F<7gs 289

MCHo</&G#9QCAc< 97

"IP$6< 98

5b 97

bDQ- 99

=. 102

=.3^sI 97, 111

wz 369



MCHo</&G#9QCAc< 98 (3-)

"/;9 98, 131

Ws 111, 131

add 112

clear 118

disable 119

enable 120

List 121, 131

quiesce 133

remove 123

report 133

Set 125

status 134

BTWm0i` 98

HQ 97

9FCW 104

iYN?U= 98

^M<8c< 99

SNMP I}"Wj1<7gs 98

NOTO
P<Ack&5<-CH&j=<9&^M<8c<

(VCRM)

=.HFk 319

Q9 MTU G#9+Pj< 193

Qia<?<

MAC U#k?< 50

U#k?<

*hSSh}=s 6

^kA-c9H&"IlC7s0 7

%hgL 12

MAC "IlC7s0 7

iYN?U=

MCHo</&G#9QCAc<Khk 98

VjC8s0!=

973^sI 58

975V3^sI 52

MAC U#k?< 53

Ul<`&jl<

Ef= 183

Fk 186

=. 186

Ul<`&jl< (Frame Relay)

Sh}=s 3

]$sH&]$sH&WmH3k (PPP)

Ef=)fWmH3k 183

]nHsMk 189

N^TO
^M<8c<

MCHo</&G#9QCAc<N 99

bG`&W<k

=. 267

NdTO
%hTATs

b@ 5

Wo

@$dk$s&"/;9&5<P<N 263

NiTO
jb<H AAA 0- 323

-<o<I 323

radius 323

TACACS 324

A
AAA ;-ejF#<

;-ejF#< 155

AAA 0-"jb<H 323

ACE/5<P<

'Z 160

activate-ip-precedence-filtering

Sh}=s=.3^sI 26

add

MAC U#k?<973^sI 59

TSF =.3^sI 303

WAN |5=.3^sI 71

add tunnel

IP ;-ejF#<Fk3^sI 213, 218

IP ;-ejF#<=.3^sI 204

add-circuit-class

Sh}=s=.3^sI 26

add-class

Sh}=s=.3^sI 26

AH 190

assign

Sh}=s=.3^sI 28

assign-circuit

Sh}=s=.3^sI 30

attach

MAC U#k?<=.3^sI 54

C
change

MCHo</&"Il9Q93^sI 252

NAT 3^sI 252
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change tunnel

IP ;-ejF#<Fk3^sI 213

IP ;-ejF#<=.3^sI 209

change-circuit-class

Sh}=s=.3^sI 30

change-class

Sh}=s=.3^sI 31

circuit

Sh}=sFk3^sI 44

Sh}=s=.3^sI 31

clear

Sh}=sFk3^sI 45

MAC U#k?<Fk3^sI 62

VCRM Fk3^sI 320

WAN |5Fk3^sI 79

clear-block

Sh}=s=.3^sI 32

clear-circuit-class

Sh}=sFk3^sI 45

counters

Sh}=sFk3^sI 45

counters-circuit-class

Sh}=sFk3^sI 46

create

MAC U#k?<=.3^sI 54

D
deactivate-ip-precedence-filtering

Sh}=s=.3^sI 32

deassign

Sh}=s=.3^sI 32

deassign-circuit

Sh}=s=.3^sI 33

default

MAC U#k?<=.3^sI 55

default-circuit-class

Sh}=s=.3^sI 33

default-class

Sh}=s=.3^sI 33

delete

MCHo</&"Il9Q93^sI 252

MAC U#k?<973^sI 60

MAC U#k?<=.3^sI 55

NAT 3^sI 252

TSF =.3^sI 309

delete tunnel

IP ;-ejF#<Fk3^sI 214

IP ;-ejF#<=.3^sI 210

delete-file

TSF Fk3^sI 313

del-circuit-class

Sh}=s=.3^sI 33

del-class

Sh}=s=.3^sI 34

detach

MAC U#k?<=.3^sI 56

DIALs

0m<PkFk3^sI 282

0m<Pk=.3^sI 273

=.3^sI 267

HQ 261

@$dk"&H&$s?<U'<9

=. 266

@$dk$s&$s?<U'<9

=. 263

jA 261

0*Ia$s>5<P< (DDNS)

b@ 271

0*[9H=.WmH3k (DHCP)

p\*J_j 270

5<P<XN#t[CW 270

b@ 269

#t5<P<&MCHo</ 271

bG`&W<k

=. 267

Wo 263

DIALS Fk3^sI

"/;9 282

dials 3^sI 273

disable

Sh}=s=.3^sI 34

MCHo</&"Il9Q93^sI 253

IP ;-ejF#<Fk3^sI 214

IP ;-ejF#<=.3^sI 210

MAC U#k?<Fk3^sI 63

MAC U#k?<=.3^sI 56

NAT 3^sI 253

WAN |5=.3^sI 73, 79

disable-hpr-over-ip-port-numbers

Sh}=s=.3^sI 34

DLSw

MAC U#k?< 49

E
ECPEf=

=.

PPPN 183

Enable

Sh}=s=.3^sI 35

MCHo</&"Il9Q9=.3^sI 253

IP ;-ejF#<=.3^sI 211

wz 371



Enable (3-)

MAC U#k?<=.3^sI 35

NAT =.3^sI 253

enable

IP ;-ejF#<=.3^sI 215

MAC U#k?<Fk3^sI 63

WAN |5Fk3^sI 80

WAN |5=.3^sI 74

enable-hpr-over-ip-port-numbers

Sh}=s=.3^sI 35

ESP 190

F
feature3^sI 303

flush

TSF Fk3^sI 313

I
IP ;-ejF#<

"k4j:` 192

+W;k=;-ejF#<&Z$m<I (ESP) 190

Fk3^sI 213

-< 193

=.3^sI 203

=.HFk 203

HQ 189

;-ejF#<&"=7(<7gs 191

His9]<H&b<I 191

HsMk 189

HsMkbHsMk 193

HsMk&]j7< 191

HsMk&b<I 191

'ZXC@< (AH) 190

Q9 MTU G#9+Pj< 193

IP ;-ejF#<=.3^sI

"/;9 203

Ws 203

add tunnel 204

L
L2TP 221

5b 221

Fk3^sI 235

call 235

kill 238

memory 238

start 238

stop 239

tunnel 239

L2TP 224 (3-)

=. 221, 229

=.3^sI

Ws 229

add 229

disable 230

enable 231

encapsulator 232

list 232

set 233

M8v`

?$_s0 224

LCP 224

5]<H5lk!= 222

Ql 222

last

Sh}=sFk3^sI 46

last-circuit-class

Sh}=sFk3^sI 46

List

Sh}=s=.3^sI 37

MCHo</&"Il9Q9Fk3^sI 259

MCHo</&"Il9Q9=.3^sI 253

IP ;-ejF#<Fk3^sI 215

IP ;-ejF#<=.3^sI 211

MAC U#k?<Fk3^sI 64

MAC U#k?<973^sI 60

MAC U#k?<=.3^sI 57

NAT Fk3^sI 259

NAT =.3^sI 253

TSF =.3^sI 309

list

TSF Fk3^sI 314

WAN |5Fk3^sI 83

WAN |5=.3^sI 75

M
MAC U#k?<

FkWmsWHXN"/;9 61

=. 53

=.WmsWHXN"/;9 53

b@ 49

?0NHQ 51

Qia<?< 50

DLSw HiU#C/N 49

update5V3^sI 52

MAC U#k?<Fk3^sI

"/;9 61

Ws 62

clear 62

disable 63
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MAC U#k?<Fk3^sI (3-)

enable 61

List 64

reinit 64

MAC U#k?<=.3^sI

"/;9 53

973^sI

Ws 58

add 59

delete 60

List 60

move 61

set-action 61

975V3^sI 52

Ws 53

attach 54

create 54

default 55

delete 55

detach 56

disable 56

Enable 56

List 57

move 57

reinit 57

Set-cache 58

set-cache 58

update 58

map

MCHo</&"Il9Q9=.3^sI 254

NAT =.3^sI 254

modify

TSF =.3^sI 310

move

MAC U#k?<973^sI 61

MAC U#k?<=.3^sI 57

MPPE

=. 183

PPPN 184

MS ]$sH&]$sHEf=

=. 183

PPPN 184

N
NAPT

HQ 245

NAT 194

"/;9)f,' 246

Fk3^sI 258

=. 251

5sWk=. 246

NAT 243 (3-)

HQ 246

E*"Il9&^CTs0 245

Q1CH&U#k?< 246

NAT =.3^sI 251

NAT 3^sI

change 252

delete 252

disable 253

Enable 253

List 253

map 254

reserve 255

reset 257

Set 257

NAT QN"/;9)f,' 246

NAT QNQ1CH&U#k?< 246

NFS

TFTP NHQ 292

P
PPP+W;k=!=

Qia<?<NGU)kHM

@$dk$s&$s?<U'<9N 265

Q
queue

VCRM Fk3^sI 320

queue-length

Sh}=s=.3^sI 40

R
radius 323

refresh

TSF Fk3^sI 317

reinit

MAC U#k?<Fk3^sI 64

MAC U#k?<=.3^sI 57

remove

WAN |5=.3^sI 75

reserve

MCHo</&"Il9Q93^sI 255

NAT 3^sI 255

reset

MCHo</&"Il9Q9 260

MCHo</&"Il9Q9=.3^sI 257

IP ;-ejF#<Fk3^sI 217

NAT =.3^sI 257, 260

TSF Fk3^sI 317
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Restart

IP ;-ejF#<Fk3^sI 218

restart

TSF Fk3^sI 317

S
SecurID

)s 161

b@ 160

Set

MCHo</&"Il9Q9=.3^sI 257

IP ;-ejF#<=.3^sI 212

NAT =.3^sI 257

TSF =.3^sI 311

set

TSF Fk3^sI 317

WAN Fk<H=.3^sI 76, 81

set circuit defaults

Sh}=s=.3^sI 41

set-action

MAC U#k?<973^sI 61

show

Sh}=s=.3^sI 41

stats

IP ;-ejF#<Fk3^sI 218

T
TACACS 324

tag

Sh}=s=.3^sI 42

talk

OPCON3^sI 273, 282, 303, 312

translate

MCHo</&"Il9Q9=.3^sI 257

NAT =.3^sI 257

TSF

5b 290

=.9FCW 293

5sWk=. 296

HQ 289

U!$k&-cC7eN97 293

BootP/DHCP5<P<N=. 294

RFSNHQ 292

TFTP NHQ 292

TSF QN5<P<=. 295

tsf

=. 303

TSF Fk3^sI

"/;9 312

Ws 313

TSF Fk3^sI (3-)

delete-file 312

file 314

flush 313

refresh 317

reset 317

restart 317

set 317

TSF =.3^sI

add 303

delete 309

List 309

modify 310

Set 311

tsf =.3^sI

Ws 303

U
untag

Sh}=s=.3^sI 42

update

MAC U#k?<=.3^sI 58

use circuit defaults

Sh}=s=.3^sI 43

V
VCRM

=.HFk 319

VCRM FkD-

"/;9 319

VCRM Fk3^sI

clear 320

queue 320

W
WAN Fk<H

5b 65

=. 91

5sWk=. 92

b@ 89

eXjs/N=. 94

eXjs/NdjvF 94

@$dks~N=. 94

Ul<`&jl<N=. 93

ISDN N=. 94

WAN Fk<H=.3^sI

set 76, 81

WAN |5

5b 65
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WAN |5 (3-)

=.jg 65

2 !@$dks~N=. 68

WAN |5Fk3^sI

"/;9 78

Ws 78

clear 79

disable 79

enable 80

list 83

WAN |5=.3^sI

Ws 71

add 71

disable 73

enable 74

list 75

remove 75

wz 375
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