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xP>XCJ,2IT(} Telneta0r(},SwFbwwDh8xP6LC

J#

v'1QZ 2212O20Ky>k#

v IBM Access Integration ServicesD Configuration Program (Z>iP}C*

Configuration Program) G;V<NC'gf,(}|IS@"$w>dCh8#

Configuration Program|(msliM*zozE"#

v'1";$0 Configuration Program;|w*m~)%D;?V,kh8V*,%

@a)#

2ITS IBM xg<u'Vw3qC IBM Access Integration ServicesD

Configuration Program#kND Configuration Program User’s Guide for Multiprotocol

and Access Services Products,GC30-3830,Tq!~qwX7M?<#
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5wiP9CD<(

>VaP9CBP<(5w|no(MLrl&#

1. uTD|nN=jPB._,gB}y>:

reload

ZK}P,zI9C|nDj{N= (reload),2I9CuTN= (rel)#

2. N}DX|!nT [] (!,`%.dT or V*#}g:

command [keyword1 or keyword2]

m>!qdPD;vX|Vw*N}5#

3. !n.sD}vdcmwzZC!nsfdkK=S}] (gd?)#}g:

time host ...

4UT|nD5w,ZK}PIdkwzD IP X7Tfzdc#

4. |n4PsT>DE"P,tfC!nsD1!5T [] (p#}g:

Media (UTP/STP) [UTP]

K}P,g{z48( STP,riJ1!* UTP#

5. |LODiO|TgBD>==8w:

v Ctrl-P

v Ctrl -

iO| Ctrl - m>z&,14B Ctrl |M,V{#bViO|Z3)ivBI|

D|nPa>{#

6. |LD|{TbyD==m>:Enter

7. d?(4CZzmy(eD}]D{F)T1eDN=m>#}g:

File Name: filename.ext

bEv

BmT>Z IBM 2212 P4Nq`EDi?#

E"|BM|}:*Zr!>is,T\LxKb<u|D"5wM^DZ],rI

ND IBM 2212 w3:

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

f.

GA27-4215
IBM 2212 Introduction and Planning Guide

>ik IBM 2212 ;pa)#dP5wKgN20"4Pu<dC#

20

GA27-4216
IBM 2212 Access Utility Installation and Initial Configuration Guide
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>Vak IBM 2212 ;pa)#|5wKgN20 IBM 2212,"li20a

{#

GX27-4048
2212 Hardware Configuration Quick Reference

CjG(CZdk"#f2~dCE",T7(}7D IBM 2212 4,#

oOM,$

GY27-0362
IBM 2212 Access Utility Service and Maintenance Manual

>ik IBM 2212 ;pa)#dPa)KToOM,^ IBM 2212 DJbD8

<#

YwMxg\m

BmT>K'V Access Integration ServicesLrDi?#

SC30-3988
Software User’s Guide

>i5wgN:

v dC"`SM9C Access Integration Servicesm~#

v 9C Access Integration Services|nP7IwC'gf,dC"`SxgS

ZMk IBM 2212 ;pa)D4Sc-i#

SC30-3989
Using and Configuring Features

SC30-3990
Protocol Configuration and Monitoring Reference Volume 1

SC30-3991
Protocol Configuration and Monitoring Reference Volume 2

b)i5wKgNCJ"9C Access Integration Services|nPC'gf,4

dC"`Sk>z7;pa)D7I-im~#

9|(h8'VDyP-iDE"#

SC30-3682
Event Logging System Messages Guide

>iPvI\vVDmszk"ms5wM|DmsD(iYw#

dC

GC30-3830
Configuration Program User’s Guide for Multiprotocol and Access Services Products

>iV[KgN9CdCLr#

2+

SD21-0030
"b:WHDA2+E"

0T xxiii



>ik IBM 2212 ;pa),dPP/fDk>,T0I&CZ IBM 2212 2

0M,$D#U"bBn#

:r

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

K IBM Web 3(} World Wide Webxa)Kz7E"#

IBM 2212 m~b|D\a

IBM 2212 GBz7;+9CyCzk#TBP>KZf> 3.2 PTyCzkyvD|

D#

v B&\:

– IP f> 6

- TCP6"UDP6"Telnet"PING-6 M traceroute-6"ICMPv6 M IPsec

- wzT/dCD Neighbor discovery-i (NDP)

- 2,7I"RIPng"-i@"`7"MtU#= (PIM-DM) M`7"Ml}"V

(MLD)

- Z IPv4 xgOdCrT/+d IPv6 |

– J4#t-i(RSVP)

- Gby;)"MEEzF,|9 IPv4 xgOD&CLr#txgJ4,To=

Z{D|+d~q7J#

– ]~qw'V

- w*xg$w>D}<~qw

- y'VD~qw|( OS/400OD Network Station Manager (NSM) R2.5M 3.0

T0 NFS~qwOD NSM R3.0,g Windows NT"OS/390"AIX M VM D

NSM R3.0

– ~xF,=PL (BRLY) 'VT BSC SZ

~xF,=PL (BRLY) 'V+~xF,= (BSC) +dE"(} IPv4 xg

+M=T= 2210r 22127Iw

v v?&\:

– y>~q

- B~G<53 (ELS) v?&\,\;}q"q=/M6Xs? ELS {"

- 'VT`v9u*"D~D,$

- 4TdC$_D(1dC|D'V,bV|DZXB0krXBt/1<a"

z

- T PPP"!PLM V.34 SZD|zY'V#

– `7CJESKZDES'V,CZ(}!PLD47IES#`7CJKZ+

m` DLCI aOZ;vESKZ,Sxa_KJC6'#

– DIAL

- DIAL 'V Microsoft &ExgM'z'VD&\

v 'VXtXF-i (CBCP)

v 'V Microsoft c=cS\ (MPPE)M Microsoft PPP CHAP (MS-CHAP)

xxiv AIS V3.2 9C&\?~
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- ib,S,Tc9C ShivaZnO$-i (SPAP)1]R;sYV4,S#

– IP n

- IP EH/TOS }Kwv?&\

- yZ_TD7I!q

- (}SZdC IP MTU dC

- OSPFv?&\,ITrcXF2 IBM 6611 7Iwxg

- BGP-4'V?vZS_T076!qD=StT

- DVMRPv3 'V

- IGMP ^tMS&'V

– TtP= ID *y!DXtMtPh{D ISDN 'V

– L2TPM'z#MD L2TP'V,T9 22124(d>mkm;7Iw.dD L2TP

m@#m@ICZNNxk 2212Dw?#,12v?K L2TP xg~qw (LNS)

&\,Tt/= L2TP xgCJ/Pw (LAC) DvxtP#

– xgwHLrn

- 'V^4,D UDP &CLr

- xgBE+d-i (NNTP)"JV-i (POP3)"r%J~+d-i (SMTP)M

TelnetDB-iKJ

- 1=b TN3270~qw1,dP;v TN3270~qwI\kxgwHLr&\

Z,;v 2212P

– 'V9C ACE/ServerxP PPPO$

– 2+v?&\

- I4(`o=v2+X*6W6pD IPsecm@Zm@'V

- IPsec ESP NULLc('V

- IPsec'VhC;VN;"+%76 MTU

- DxK IPsec/,XBdC

– CZ/x PPPbC_"ISDN"V.25bis M V.34 ,SDlOiJ`47 PPP'

V

– APPNv?&\

- APPN SDLCN6`c'V

- yP4S$w>`MD APPN +di (TG) }?DdC

- 'VTZ Talk 5 P APPN Ping (APING)|n

- BzY!n

– TN3270v?&\

": Zu<D V3.2 f>P;P TN3270v?&\,+;YZ 12/31/98,b)v

?&\Z 2212 Web~qwOIC#

- TN3270 LU VX'V,K'VJm+ SNA LU VI`vP|{Df"X

- TN3270 IPX7= LU {FD3d

- T(eSt LU(SDDLU) M/,(eSt LU(DDDLU) 'V

- ` TCP KZ'V

– DLSw v?&\

|D\a

0T xxv
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- 'V4FD MAC X7

- 'VSYT SDLC h8DV/,1=k6L SDLC h8,S

– X.25 v?&\

- dC'V(e;5P PVC

- 'V`o 2500v PVC

– T;;ibg7D!PL'V

– Z!PL@CTibg7 (PVC) OD IPXWAN 'V,|(T`ED RIP"4`

ED RIP M2,7I!qD'V

v 5wM|D

<u|DMmSZ]Z|DZ]Ds`jPz_ (|)#

qCoz

Z|na>&,ITTPmDN=qCb;6pIC|nDoz#*K,&dk ?(oz

|n),;s4B Enter |#9C ?,Pv106pICD|n#(#ZX(|n{F

s|k ?,4IPvC|nD!n#}g,g{Z * a>&dk ?,rT>TBE":

*?

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

KvOM6pD73

ZdCrYw 22121,m~D`6T+9C'&ZZ~"Z}r|MD6p#*X=

O_6p,Idk exit |n#*xkZ~6p,ILxdk exit,1=vVZ~6a
> (Config> r +)#

}g,*Kv IP -idCxL,Idk:

IP config> exit
Config>

g{h*xkw6p (OPCON),rIdkX!V{(1!* Ctrl P )#

|D\a

xxvi AIS V3.2 9C&\?~
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Z1B 9Cxm#tMEH6ES

>B5wK10ICZ!PLM PPPSZDxm#t53MEH6SP&\?~#CB

Z|(TB?V:

v :xm#t53;

v Z33D:!PLODxm#t;

v Z43D:EH6ES;

v Z63D:BRS M}K;

v Z103D:y>dC;

xm#t53

Zxg,SP,1hs?((E?),})&?(LB?)1,xm#t53Jmzv(*

*zD)E"|#1xm9CJo= 100% 1,BRS I@]zDdCv(D)(E?

&*z#

xm#t53*8(D(E`0#t1+dxm#w(E`<VdK,SxmDnM

YVH#kNDZ23D<1MZ23D<2#

Z PPPSZO,zI(e(E` (t `),w(E`<VdK PPPSZxm;(DYV

H#(E`AYP=V:

1. LOCAL `,dVdDxmw*)7IwS>X"vDE"|(g IP RIPE"|)9

C

2. DEFAULT `,u<,yPd|(E<Vd=b;`p

z2I4(=SD(E`,"Z(E`Z*EH6SP8(-i"7Iw0j)#k

NDZ23D<1#

zIZ!PLSZO(eg7` (c `), wg7`<VdP;(D!PLSZDxmY

VH#AYP;Vg7`:DEFAULT g7`,u<,yPg7<Vd=Kg7`#z

I4(=SDg7`"rb) c `8(g7#Zw!PLg7O,zI(e(E` (t

`),w(E`<VdP;(D!PLg7DxmYVH#!PLg7D(E`'V`

FZ PPPSZD(E`'V#XZ!PLg7`M(E`DX5,kNDZ23D<2#

© Copyright IBM Corp. 1994, 1998 1



(E SZxm
`p YVH EH6SP (E`M

┌────────
│ LOCAL (>X) 10%
│ ┌────
│ │ URGENT (t1) (-i,j),}Kw)
│ │ HIGH (_6) (-i,j),}Kw)
│ DEFAULT (1!) 40% │ NORMAL (U() -i(j),}Kw)

PPP │ │ LOW (M6) (-i,j),}Kw)
,S │ └────
(BRS [i #]) │ ┌────

│ │ URGENT (t1) (-i,j),}Kw)
│ │ HIGH (_6) (-i,j),}Kw)
│ CLASS A (A `) xx% │ NORMAL (U() (-i,j),}Kw)
│ │ LOW (M6) (-i,j),}Kw)
└──────── └────

": u<yPD-i8(= DEFAULT (E`D NORMAL (U() EH6SPO#z2I+-i"}Kwr

jG8(=;v(E`PDNNEH6SPO#

< 1. PPP BRS(E`k(E`EH6SPDX5

g7 xm
`p YVH
┌───────── (BRS [i #] [dlci #] Config>)
│ g7 BRS (E`
│ E }K fq
│ ┌──────────
│ │ 16 tC 9C1!5 *
│ │
│ DEFAULT (1!) 40% │ 17 {C ^(E}K
│ │
│ │ 18 tC (C_7:
│ └──────────
│ LOCAL (>X) 10%
│
│ ┌───
│ │ URGENT (t1) (-i,j),}Kw ) DE **
│ DEFAULT (1!) 40% │ HIGH (_6) (-i,j),}Kw) DE
│ │ NORMAL (U() -i(j),}Kw) DE
│ │ LOW (M6) (-i,j),}Kw) DE
│ └───
│

!PL │ ┌────────────
,S │ CLASS A (A `) xx% │ 20 9C1!5 *

│ │
(BRS [i #] Config>) │ │ 21 9C1!5 *

│ └────────────
│ .
│ .
│ .
│
│ d|g7`(e ...
│ ** m>O(*z}]
│──────────────────────────────────────────────────────────────────────────────────────
│ * 1!g7(E`(e (BRS [i #] [Circuit Default] Config>)
│ LOCAL (>X) 10%
│ ┌───
│ │ URGENT (t1) (-i,j),}Kw) DE
│ DIFAULT (1!) 40% │ HIGH (_6) (-i,j),}Kw) DE
│ │ │ NORMAL (U() (-i,j),}Kw) DE
│ │ │ LOW (M6) (-i,j),}Kw) DE
│ │ └───
│ │
│ │
│
│ (E?` % Dg7`pVd
└─────────

": yPD-i<u<8(= DEFAULT (E`D}#6EH6SPO#z2I+-i"}KwrjG8(=

;v(E`PDNNEH6SPO#

< 2. !PL BRSg7`k(E`DX5

9C BRS MEH6ES

2 AIS V3.2 9C&\?~



b)#tDYVH;<xg,SxmDn!?V#g{xg*(=ns^H,NN`

D{"<I+M,1=b)(D9CKVdxC`DdCxm#bViNB,Zzc

Kd|Dxm+M.0,;IxP=SD+M#Z(E_7;57DivB,g{;

Pd|(E,rE"|w9CDxmIT,}dJmDn!YVH,1A 100%#

xm#tp=\CD#$wC#;civB,h89CDYH;\,}_7YHD

100%#g{YH*,}C_7D 100%,rI\h*;u+dYH|lD_7#;x,

(E>my_PD“'"”TJ,IZL1dZ9yksD+dYJ,} 100%#Zb)i

vB,*tCxm$t,7#|_EH6(ED+d(4;Oz|_EH6(E)#

xm#tZTB,S`MOKP:

v !PL(.P_7r&Eg7SZ)

v PPP (.P_7r&Eg7SZ)

!PLODxm#t

xm#tJmzZ=vcNO#txm:

v ZSZcNO,zI*g7` (c `)Vd;(DSZxmYVH#?vg7`P;u

r`ug7iI#

v Zg7cO,zI(e(E`"*dVd;(Dg7xmYVH#

y]|-i`MMNNQdCD BRS }Kw,T|xP}K,"EPI BRS t `#

;s,yZ DLCI D`E,+b)E"|EP= BRS c`P#

xm#t5JICDxm?!vZzGgNdCSZMg7D:

v g{ztC!PL CIR `X,rg7ICDxmOq4Ug7D+dE"YJ

(CIR)"I+dD'"s!0d,?'"s!4Vd#

v g{z{C CIR `X,rg7I9CDSZxmIo= 100%#

B"g7M BRS 4w7tCDg79C1!D BRS ES73,K73P,E"|4

1!D t `MEH601!D c `EP#

zI9C8uxm#t`X|n,T>8(SZg7`D#tF}w:

v clear-circuit-class

v counters-circuit-class

v last-circuit-class

PX`X BRS Dj8E",kNDZ193D:Z2B dCM`X#txm;#

8(DSZ4*Zxm`X|na>{ByT>v4DSZ#}g,BRS [i 5] MGS

Z 5 Da>{#

g{z;k9C BRSg7`,r9yPDg7#V*1!g7 c `,;*Y4(d|

Dg7`#

ES'V

(}!PLODxm#t,wg7\Z5{4,BT!xPES,uAxm#t;P

tCDSZMg72IT!xPEP#

9C BRS MEH6ES
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O(Oz

!PLxgI\aOzZ PVC O,} CIR D+M}]#7IwIhC DE ;,8>

&+;)(ES*0O(Oz1#g{u~Jm,!PLxg+jP0O(Oz1D!

Oz,SxI\94jP0O(Oz1D!SxO3{(}#1r(E`Vd-i"

}Kwrj)1,zI8(-i"}Kwrj)(EGqG0O(Oz1#PXgN+

(E?dC*0O(Oz1Dj8E",kNDZ243D:Assign;#

&m(E`D1!g7(e

!PLSZITm`g7xP(e#*\bT?ug7+fdC(E`(e,BRSJm

z(e;vI(E`(e"-i"}Kw0j)35iID1!/,K1!/F*1

!g7(e,SZODNNg7<IT9C#1 BRSZg7Ou<tC1,r*u<

/g7T9C1!g7(e#g{3;g7;\9C1!g7(e&m(E`,G4

z9C|n:add-class "change-class "assign "deassign "tag M untag I4(
g7(C(e#

g{g79CDGg7(C(e,xzkC|9C1!g7(e,rzIZg7D BRS

a>{Bdk use-circuit-defaults |n#

&m(E`D1!g7(eG(}Z BRS!PLSZa>{B9C set-circuit-defaults
|n4(eD#C|n9zIZ BRSg71!a>{BmS"|D0>}(E`,"

R,Jmz8(M!{8(-i"}Kw0j),T0Jmz4( BRSj)#T(E

`D1!g7(eD|D,IT<B/,X^DyPg7(9C1!g7(eDg7)D

(E`&m#

EH6ES

xm#tr8(D(E`rC'(eD t `Vd\,SxmD;,YVH#BRS t`G

;iI`,{Vj6DE"|; }g,F* “ipx” D`8(KyPD IPX E"|#

9CEH6SP,I+BP.;DEH6hC8(=wxmD t `:

v Urgent (t1)

v High (_6)

v Normal (U() (1!hC)

v Low (M6)

yP8(* UrgentEH6DE"|+WHZ|GD(E`PC="M#fs"MDV

pG High MNormal,;sG Low {"#+dKyPD UrgentE"|s,Y+d High

E"|,1=+djO(r_1=EPBD Urgent {")#v1;P Urgent"High r

NormalE"|1,E*<+d Low EH6DE"|#g{48(EH6hC,r1!

5hC* Normal#

Kb,TZwxm t `PD?vEH6,zIhC}ZSPPH}DE"|}?#BRS

queue-length |nhCIZw BRS EH6SPPxPEPDdv:exns}?,

9C BRS MEH6ES
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T0Z1Y7Iwdv:ex1,IhCZw BRSEH6SPPxPEPDdv:e

xns}?#TZ PPPM!PL,yIhCEH6SPD$H#

/f: g{zhCDEP$H}5+s,rI\aOX5M7IwDT\#

TZ BRS,zIhC PPPM!PL WAN ,SDEH6SP$H#PX queue-length
|nD5w,kND Z353D:Queue-length;#

Z;vxm t `PDEH6hC";0ld|Dxm`#;fZ;vxm`DEH6,

}d|xm`DEH6#

;Pxm#tDEH6ES

1EH6SP;PdCxm#t1,rWH+M_Pn_EH6D(E#Z_EH6

(E57DivB,rvTOMDEH6#;x,gEH6SPdCP#txm,r

I*yPD(E`MVdE"|+d#

dC(E`

zWH9C add-class |n4((E`,;s9C assign |nrC`8((E`M#

yZ(E`D-i`MryZx;=j6X(-i(E(g SNMP IPE"|)`MD}

Kw,(E;Vd=(E`#

'VD-i`MP:

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 }Kw

9Cxm#t,zI+X(D-i(E4w;,Zd|(E,!\|G9C`,-i

`M#}g,zI+ SNMP IP(E?8(=;,Zd| IP (ED(E`MMEH6

P#ZK}P,SNMP p=K BRS }KwDwC,r*|0}K1(4(;j6)X(

D-i(E?#IP"ASRT (ES)M APPN-HPR-i(E?\Ixm#t0}K1,T

BD}Kw\'V:

v IP m@,S

v (} IP D SDLC m@,S (SDLC PL)

v (} IP D BSC m@,S (BSC PL)

9C BRS MEH6ES
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v Rlogin

v Telnet

v SNA/APPN-ISR

v APPN-HPR

v SNMP

v IP `7"M

v DLSw

v MAC }Kw

v NetBIOS

v Network-HPR

v _6 HPR

v PH HPR

v M6 HPR

v XTP

v TCP/UDPKZErWSV

v TOS VZ

v precedence bitEH;

BRS M}K

BPBZ5wgN9CdCP;,`M}K53D BRS#

MAC X7}KMj)

(}9Cj),xm#tM MAC }K (MCF) 2,&m MAC X7}K#}g,dC

Pxm#tDC'\(}ZES(E?OSj),SxTdxPi`#

Z MAC }KdCwXF(P4(;}Kwn,Y8(;j)E,MjIKhCj)x

L#Kj)ECZ(";vkKj)`XDyPE"|D(E`#10j)}5Xk

Z 1 = 64 .d#PX MAC }KDj8E",kNDZ413D:Z3B 9C MAC

}K;#

": j)vJCZESE"|#Z PPPr!PL,SO,I8(*xm#t}KwDS

j) MAC `o 5 v,"4 TAG1 = TAG5 TdxP8(#WHQwDG

TAG1,;sG TAG2 ,4U3r;1Qw= TAG5# ;v MAC }Kwj)I

IZ MCF PhCDNN}?D MAC X7iI#

g{Z MAC }KdCxLP4(KSj)D}Kw,rI9C BRSj)dC|nx

MAC }Kwj)E8( BRSj){ (TAG1"TAG2"TAG3"TAG4"TAG5)#;s,

Z BRS8(|nP9C BRSj){4rxm(E`MEH68(`&D MAC }K

w#

g IP m@5}y>,j)2IF*“i”# IP m@KcIitNNi#(} MAC X

7}KDSj)&\,I+E"|8(=X(Di#PX MAC }KDj8E",kN

DZ413D:Z3B 9C MAC }K;MZ453D:Z4B dCM`X MAC }K;#
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g{*+xm#tMEPEH6&CZSPj)DE"|,r:

1. Z filter config> a>{B,9C MAC }KdC|n,T(}ESwy+MD

E|xPj)hC#j8iv,kND Z413D:Z3B 9C MAC }K;#

2. 9Cxm#tD tag |n*xm#t}Cj)#

3. 9Cxm#tD assign |n,r t `Vd BRS j)#assign |n,1a>z

dk BRS t `PDESEH6#

TCP/UDP KZE}K

yZE"|D UDP r TCPKZEMWSV(I!),zI+4T;5PD TCPr UDP

KZDE"|8(= BRS t`0EH6P#zI8(`o 5 v UDP/TCPKZE}K

w,dP}Kwr8(K%;D TCP r UDP KZE";5PD TCP r UDP KZ

E,r8(KWSVj6{(4KZEM IP X7DiO)#;s,zIZ(E`Pr BRS

(E`MEH68(}Kw#

g{tC UDP/TCPKZ}K,r BRS i4w TCP r UDP E"|,TliE^r

E4KZEGqkz*}Kx8(DKZE.;`%d#,1,g{z+ IP X7(e

* BRS UDP/TCP}KwX7D;?V,RE^rE4 IP X7kz(eD}KwX7

`%d,r BRS +E"|VdxKZE}KwD(E?MEH6P#

}g,zIT6'*Z 25 = 29 D UDP KZEdC UDP KZE}Kw,"R,+

}Kw8(=(E` ’A’,C(E`DEH6G ’Normal’# BRS+xPE4rE^K

ZE(S 25 = 29 )D UDP E"|EPZ(E` ’A’ D Normal EH6SPO#

,1,z2I* IP X7 5.5.5.25D TCPKZEdC;v TCPKZE}Kw,"R,

+}Kw8(=EH6* ’ Urgent ’ (t1)D(E ’B’ P#BRSZ(E ’B’ D Urgent

EH6SPP,TNNE4rE^KZEG 50 0E4rE^ IP X7G 5.5.5.25D

TCP E"|xPES#

IPv4 TOS ;}K

zI4(yZ~q`M (TOS) ;DhC4xV;, IP (E`MD}Kw#b) TOS

}KwIC4+PXb TOS ;hCD IPv4 (E?Vdx;,Zd| IP (ED(E

`MEH6P#TZ TOSVZ5kQdCD TOS}Kw(e`%dD IPv4 (E?,

w}KwJmTd8((;D(E`MEH6# TOS}KwDdC,PZk55w(T

*%d TOSVZZDD);xP(e)0ZZk6'Z;5DOB^5w#}KzFv

vyZ IPv4 TOSD}5;rK,|";qs`}d|D IP }KwGy,!vZ IPv4

D-i`MrKZEE"#

K}KwZd&C=f,H BRS IPv4EH6}KD6'|c,BRS IPv4EH6}K

v}K TOS VZD_r 3 ;#1aOK IP f!XF'VThC TOS ;1,(}

BRS TOS;}Kw'Vz}K(}2+(@+MD"VN+MDr;\9C BRS UDP

M TCP KZ}Kw'VD(E?#,1,Z IP f!XF'VB,zI+ TOS ;h

CIC'(eD}5,x;X*k BRS IPv4EH;}K`XD APPNM DLSw 9C

2`kEH;}5#rK,(i9C IP f!XFM BRS TOS}Kw'V,x;*9

C BRS IPv4EH;}K#
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}gZ103D:}KEH3r;y>,Zli IPv4 EH6}KwMd|X(D IP }

Kw.0,Hli TOS}KwD%dT#S TOS1*<,43liS TOS1= TOS5

}KD%dT#I(eD TOS }Kw`o 5 v#

*c: kG!:*4U}5%dDZ;v TOS }Kw(e,4&mPXb TOS 5D

E"|#hC}Kw1*"b:XbD TOS VZ&Iz8(D}Kw4}K,

\b;`EOMD}Kw}KDiv"z#j8E",kNDUsing and

Configuring FeaturesPD:9C IP;#

+ IP f> 4 EH;&mCZ IP 2+m@MN6VNPD SNA (E

BRS ;cG4UKZE4xV IP TCP M UDP (E?D#;x,Z=Nb0(E?

s,BRS;\T;\j6KZ,g(} IP 2+m@+dD IP (ErZN6 UDP r

TCP VNPD IP (E?#BRS PQmSK IP f> 4 EH(;&m,I9 BRS }

K IP 2+m@DE"|r}K TCP M UDP N6VNDE"|#

": (iz9C BRS IPv4 TOS;}KT!zEH;&m#PX8Z,kNDZ73D

:IPv4 TOS;}K;#

1 APPN/HPR(E?(} IP xP+]1,w APPN-HPRD+dEH6 (xg"_6"

PH M M6) 3d=}; IP f> 4 DEH;Xb}5O#

v HPR xg+dEH63d= IPv4 EH5 '110'bO#

v HPR _6+dEH63d= IPv4 EH5 '100'bO#

v HPR PH+dEH63d= IPv4 EH5 '010'bO#

v HPR M6+dEH63d= IPv4 EH5 '001'bO#

1Z BRS PtC IPv4 EH}K1,"R1 IP E"|ZDEH;, APPN/HPR(

E?y9CD}5.;`%d1,rE"|Z8(K`& HPR+dEH6D BRS t`

EH6SPOxPEP#}g,g{ IP E"|DEH(5G '110'b,"R,BRS

HPR-Network8(= t ` A D normalEH6P,G4E"|rZ t ` A D}#6

EH6SPPEP#g{;PdC BRS HPR+dEH6}Kw,+dCP APPN-HPR

}Kw,G4E"|rZ8(P APPN-HPR}KwDEH6SPM t `PEP#

BfD}V(E?3d= IPv4 EH5 '011'bO:

v 1 APPN/HPR(} IP 7I1"MD APPN/HPR XID(E?

v DLSw (E?

v TN3270(E?

r*Z;}5O3dK8V`MD(E?,rK,1yZ IPv4 EH;OD}KwtC

BRS 1,BRS ;\xpb)(E?#rx,1 BRS v=EH5G '011'bD IP E"

|1, BRS4BP3r@F BRS}Kw,T7(GqtC#1 BRS"VQdCK BRS

}Kw1,rE"|ZVdP BRS }KwDEH6SPM t `PEP:

v SNA/APPN-ISR (CZ APPN/HPR XID;;)

v DLSw

v Telnet

g{E"|P-} BRS }KDEH5.;,+"4dCNNI&CD BRS }Kw`

M,rE"|ZVdP IP -iDEH6SPM BRS t `PEP#
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13M'zZtCK BRSDcrxO+ TN3270(E?"M= 22121,r BRS;

\+4TM'zD(E?Pk=EH6,}GM'z+EH;hC* '011'b#

zXkZ`v;CdC IPv4 EH;&m:

1. Z BRS P,dC BRS Gq&yZ IPv4 EH;4}K#BRS vT IP 2+m@

DE"|r TCP M UDP N6VNDE"|xPbV`MD}K#

2. ZdC DLSw"IP OD HPRM TN32701,k8( 2212GqhCE"|D IPv4

EH;,b)E"|G*TODw-i`MxI 2212zzD#

4PBfD}v=h,9C IPv4 EH;}K:

1. Z BRS P$n IPv4 EH}K#

2. g{T4Z2+m@+dD SNA (E?r4VND SNA (E?xPdCM8(G

y,*wV`MD SNA (E?dC BRS t `"Vd-i`M0}Kw#

3. ZdC DLSw"IP OD HPR 0 TN3270-i1,tC IPv4 EH;hC#

4. dC IPsecT4( DLSw"IP OD HPR 0 TN3270(E?w/D2+m@#

ES(E?D SNA M APPN }K

SNA/APPN-ISR}KwJmz+}ZESD SNA M APPN-ISR(E?Vdx BRS(

E`#SNA M APPN-ISR(E?;j6*E^ME4 SAP * 0x04"0x08 r 0x0C

DNbES|,d LLC (802.2) XFVNmwC(E?;G4`EDE" (UI) !#

": !PL BAN E"|tZK`

APPN-HPR}KwJmz+}Z;ESD HPR (E?Vd= BRS t `#SNA M

APPN-ISR(E?;j6*E^ME4 SAP* XX'04'"XX'08'"XX'0C' r XX'C8' D

NbES|,d LLC (802.2) XFVNmwC(E?;G4`EDE" (UI) !#

I4U HPR+dEH6,9C Network-HPR"High-HPR"Medium-HPRM Low-HPR

}Kwx;=}K HPR ES(E?#}g,g{zk+9C network +dEH6D

HPR (E?Vd=3; t `MEH6,x+yPd|D HPR ES(E?8(=m;

;,D t `rEH6,rzk+ Network-HPR}KwVd=`&D t `MEH6,"

R{C APPN-HPR}Kw,+#`D HPR (E?Vd= t `rEH6#

9C*xg"_6"PHMM6 HPR+dEH6x8(D UDP KZE,}K(} IP

+MD APPN-HPR(E?#TZ XID ;;,9C=SD UDP KZE#CZ'V(

} IP D APPN-HPRDyP UDP KZE<IdC#

g{Z IP xgDPd7IwP;\tC APPN,rzIZ BRS Config> |na>{

B,*(} IP D HPRdC UDP KZE#g{ APPNZCh8PQ-tC,r BRS

+9CZ APPN Config> |na>{BdCD}5#

d|D}Kw2I\PzZzVd(E?#}g,DLSw }KwJmz+(} TCP,

S+MD SNA-DLSw (E?8(= BRS t `#

TZ SNA/APPN-ISRM APPN-HPR}Kw,g{zkiR SAPx;GTOD(E?,

r9C MAC }K4(,/0Z,"R*K}KwSOj)#;s,+Sj)D MAC

}KwVdx BRS t `#
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}KEH3r

;vE"|k`v BRS }Kw`M`%dGI\D#}g,,P SNA }]D IP m

@xEE"|Ik IP m@}Kw0 SNA/APPN-ISR}Kw`%d#PO}KwTv

(E"|Gqk BRS }Kw`M`%dD3rgB:

1. TOS}Kw (IP)

2. IPv4 EH(&m

3. kESE"|`%dD MAC }Kwj) (IP/ASRT)

4. CZESD NetBIOS (IP/ASRT)

5. CZESD 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/TCPKZE}Kw (IP)

12. IP m@ (IP)

13. SDLC/BSCPL (IP)

14. DLSw (IP)

15. `7"M (IP)

16. SNMP (IP)

17. Rlogin (IP)

18. Telnet (IP)

19. XTP (IP)

": 2(EPy>DG}Kw&CD-i

y>dC

+1!g7(eCZ!PLg7D(E`&m

"M:

�1� dC&\?~ BRS#

�2� ZSZ 1 OtC BRS#

�3� Zg7 16"17"18 OtC BRS#Zb)g7O9C(E`&mD1!

g7(e#

�4� xk set-circuit-defaultsK%T(e(E`&mD1!g7(e#

�5�mS(E`"Td8(-iM}Kw#

�6�Pv"T>g7 16 D BRS(e#IZg7 16 9C1!g7(e,y

TT>I1!g7(ey(eD(E`M-i0}KwDVdiv#
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�7�(}4((;(E` CIRC171,|Dg7 17,9d;Y9C1!g7(

e,x9C(E`&mDg7X((e#IT*C`Vd-i"}Kwrj

)#

�8�|D1!g7(e,9 DEF1 M DEF2 (E`w#t 10% Dxm,;

sT>vb)|DGkTg7 16 x;GkT 17 D,-rGg7 17 }Z9

Cg7(C(e#

�9� ^Dg7 17,9|9C(E`&mD1!g7(e,Tx;9Cg7(

C(e#

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
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

9C BRS MEH6ES
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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
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.

9C BRS MEH6ES
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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 [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
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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
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

9C BRS MEH6ES
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--------------- ----- -------- ----------------
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
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:
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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.
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%

9C BRS MEH6ES
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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

9C BRS MEH6ES
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Z2B dCM`X#txm

>Bhv#txm53 (BRS) DdCMYw|n#

>B|(TB8v?V:

v :#txmdCEv;

v Z203D:#txmdC|n;

v Z373D:xk#txm`Xa>4,;

v Z383D:#txm`X|n;

#txmdCEv

*9C#txmdC|n"Z7IwOdC#txm,k:

1. Z OPCON (*) a>{B,dk talk 6#

2. Z Config> a>{B,dk feature brs #

3. Z BRS Config> a>{B,dk interface ##

4. Z BRS [i 0] Config> a>{B,dk enable#

bGSZa>c,>}PDSZE*c#T?v}ZdCDSZX4=h 3 M=h

4#

g{Z!PLSZOdC BRS,rLx=h 4a:

g{Zd{SZOdC BRS,1S*r=h 5#

a. Z BRS [i 0] Config> a>{B,dk circuit #,dP # G*dCD_7E#

b. Z BRS [i 0] [dlci 16] Config> a>{B,dk enable#bG_7a>6

p,>}PD_7 (DLCI) EG 16#

c. Z BRS [i 0] [dlci 16] Config> a>{B,dk exit 5XSZ6a>4,#

d. T?vh(e BRS t `D_7X4=h 4a = 4c#

5. X0 K7Iw#

6. X4=h 1 = 3,*QtCDX(SZdC#txm#

7. g{}Z PPPSZOdC BRS,rZ BRS[i 0]Config> a>{B,9CZ213

Dm3 PyPDdC|n,dC(E?`p,+-i"}KwMj)Vdx(E?`

p#g{}Z FR SZOdC BRS,4P=h 8 = 10#

8. g{}Z FR SZOdC BRS,I9CZ213Dm2PyPD|ndC_7`p,"

+_7Vdx_7`p#

9. g{9C1!_7(e,rZ BRS[i 0]Config> a>{Bdk set-circuit-defaults
|n#4PKYw4I= BRS[i 0][circuit defaults] a>{B,I9CZ213D

m3 P`&|ndC(E?`p,*(E?`pVd-i"}Kw0j)#;)jI

*(E?`p&m(e1!_7(e,rdk0exit15X BRS[i 0] Config> a>

{#

10. g{zD FR _7;\9C1!_7(exP(E?`p&m,rdk circuit
permanent-virtual-circuit circuit_number#4PKYw4Ixk_7a>4,,;s

9CZ213Dm3PPvD|n*(E?`p&m4(_7X((e#
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": ^hX0K7Iw9 t `M c `dC|Dz'#

dk talk 6 (t 6) |nIxkdCxL#

dk feature brs |nIxk BRSdCxL#Z|nPdk&\{ (brs)rEk (1)#

|n interface # !!C'**#txmdCDX(SZ#dC BRS`p.0,Xk

9C|n enable tCSZOD BRS#ZZ193D4 P,a>mw!!DSZE*c#

circuit # |nIC4!q*dC BRS (E?`D FR SZODg7#*K_7dC

BRS t `1,Xk9C enable |ntC_7OD BRS#Z Z193D4.b P,a>m

wQ!!SZ 0 OD_7 16#

dC_7`p(vT!PL)M(E?`p.0,XktC!(SZM_7D$txm,

;sX0K7Iw#

t*f15X= Config> a>{B,Z;,D BPSa>cdk exit |n,1=KX
Config> a>{B#

#txmdC|n

>ZhvDG#txmdC|n#IT9CD|n+fT> BRSdCa>{;, (BRS

Config>" BRS [i x] Config> " BRS [i x] [dlci y] Config> r BRS [i x] [circuit

defaults] Config>) x;,#

m 1. #txmdC|n** (BRS Config>a>4,BDIC|n)
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|

nD!n(g{PD0)#kNDZxxvi3D

:qCoz;#

Activate-IP-precedence-filtering T(}2+ IP E@"MD,r&ZN6

TCP r UDP VNPD APPN r SNA

|,$nd BRS IPv4EH}K#ZdC

DLSw"HPR over IPr TN32701,9X

kdC IPv4 EH;h(#

Deactivate-IP-precedence-filtering #9 IPv4 EH}K&m#

Enable-hpr-over-ip-port-numbers T APPN-HPR over IP(E?tC BRS

}K,JmdCC46p HPR over IP|

D UDP KZE#

": g{ APPN fZZ0k3qP,r;

'VK|n,r* BRS S APPN q*G

qQ-dC HPR over IP#g{QdC,

rS APPN 'Vq!G)+CZ HPR

over IP|D UDP KZE#

Disable-hpr-over-ip-port-numbers {C APPN-HPR over IP(E?D BRS

}K#

": g{ APPN fZZ0k3qP,r;

'VK|n,r* BRS QS APPN q*

GqQdC HPR over IP#

dC BRS
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m 1. #txmdC|n** (BRS Config>a>4,BDIC|n) (x)
|n &\

Interface !q*dC#txmDSZ#

": 9CNNd|dC|n0XkdkK|
n#kNDm2M m3#

List PvI'V#txmDSZ,"mwb)S

ZD#txmGtCD9G{CD#

Exit 5X=O;v|n6#kNDZxxvi3D

:KvOM6pD73;#

m 2. TZ!PLSZ,BRSSZdC|nIZ BRS [i #] Config> a>{B9C
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#k

NDZxxvi3D:qCoz;#

Add-circuit-class hC c `xmD{F0dxmYVH#

Assign-circuit Vd;8(_7xX( c `xm#

Change-circuit-class |D* c `xmdCDxm?#

Circuit xk BRS _76a>4, ( BRS [i x][dlci y] Config>) ,ZCa

>{BI9Cm3PyP|n,dC!PL_7OD#txm#

Clear-block S SRAM e}k10SZPXDdC}]#_7`dC}],M(E

`&mD1!_7(e;e}#

Deassign-circuit +8(_7V4*1!D c `
Default-circuit-class 8(1! c `xmD{F0dZSZxmPy<DYVH#

Del-circuit-class >}8( c `xm#

Disable {CSZOD#txm#

Enable tCSZOD#txm#

List T> SRAM P c `MVdD_7(e#

Queue-length hCEH6SPP|}?Dns5Mn!5#

Set-circuit-defaults xk BRS [i x] [circuit defaults] Config> |na>{4,,T

c9Cm3PJ1D|n*(E`p&m4(1!_7(e#

Show T> SRAM P10(eD c `pM8(D_7#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

BmPvICD BRS _7|n,TZ PPPSZ,IZ BRS [i x] Config> a>{B

4P,TZ!PL_7,IZ BRS [i x] dlci [y] Config> a>{B4P,2IZ BRS

[i x] [circuit defaults] Config> a>{B4P#

m 3. BRS(E`&m|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#k

NDZxxvi3D:qCoz;#

Add-class Vd;8(?DxmxC'(eD(E?`#

Assign Vd-ir}KwxdCD(E?`#

Change-class |D* t `xmdCDxm?#

Clear-block S SRAM e} PPPSZOr!PL_7O(E?`"-i"}K

w"j6{VddC}]#

": K|n;\Z BRS [i x] [circuit defaults]Config> a>{B

4P#

Deassign +T8(|r}KwDES=(V4*9C1! t `M1!EH6#

Default-class 4h*hC1!D t `MEH6,"+yP4VdD-i8(xBD

1! t `#

Del-class >}H0dCD t `xm#
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m 3. BRS(E`&m|n (x)
|n &\

Disable {CZK PPPSZr!PL_7O#txm#

": BRS ^(Z BRS [i x] [circuit defaults] Config> a>{B

tC,r{C#

Enable tCZK PPPSZr!PL_7O#txm#

": BRS Z BRS [i x] [circuit defaults] Config> a>{B^(

tC,r{C#

List Pv SRAM Pf"DQdCD t `M-i"}KwMj)35#

Queue-length hCEH6SPPD|Dns}?Mn!}?#

": Z BRS [i x] [circuit defaults] Config> a>{B;'VK|

n#

Show Pv RAM Pf"D10(eD t `M-i"}KwMj)35#

": BRS [i x] [circuit defaults] Config> a>{B;'VK|

n#

Tag *dC MAC }K&\1j6D MAC }KwVd;v BRS j){

(TAG1 - TAG5)#
Untag >} BRS j){ (TAG1 - TAG5) kdC MAC }K&\1j6D

MAC }KwD`XX5#

Use-circuit-defaults JmC'>}_7(C(e,9C_71!(exP(E?`p&

m#K|nT!PLvZ BRS [i x] dlci [y] Config> a>{BP

'#

": XkX0K7IwT91!5z'#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

9C`&D|ndCcTc-i (PPP)M!PL#txm#TZ!PL,hdC_7M

xgSZ#TZ PPP,;hdCxgSZ#

":

1. 1S BRSSZK%"v clear-block " disable "enable" list M show |n1,

b)|n+0lrPv*!(SZdCD#txmE"#g{b)|nS BRS_7

K%O"v,r|G;0lrT>dCx@Cib_7 (PVC) D!PL#txmE

"#

2. 9C#txm|n0,kG!:

v 9CNNd|DdC|n0,XkH9C interface |n!q;SZ#(BRSdC

?F*sb;Yw#)

v N} Class-name (̀ {F) xVs!4#

v *i410D class-names,9C list r show |n#

v ZSZr_7OtC#txms,IvS/>}/|D_7M(E?`p,/,V

d_7r-i#enable"disable"use-circuit-defaultsM clear-block|nXkX0

7IwE\z'#

3. t `M c `dCD|DZ]^hX0 K7Iw4Iz'#

Activate-IP-precedence-filtering

9C activate-ip-precedence-filtering |n,$n APPNM SNA |D BRS IPv4E

H}K53,b)|G(}2+ IP m@"MD,r4N6D TCP r UDP VN"M

dC BRS MEH6ES
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D #dC DLSw"HPR over IPr TN32701,9kdC IPv4 EH;hC5#ji

kNDZ83D:+ IP f> 4 EH;&mCZ IP 2+m@MN6VNPD SNA (

E;#

o(:

activate-ip-precedence-filtering

Add-circuit-class

": ;ZdC!PL19C#

ZSZc9C add-circuit-class |n,Vd8(}?Dxm,VdxC'(eD c `

xmD_7i9C#

o(:

add-circuit-class class-name %

Add-class

9C add-class |nVd;8(?DxmxC'(eD t `xm#

": g{K|nCZ;v!PL_7,RC_7109C1!_7(exP(E&
m,r*sC'!qGqf;1!_7(e#g{Xp:Yes;,r_7+DI(

E`&m19CD_7(C(e,K1Jm|nKP#g{Xp:No;,rEz

K|n, xLx9C1!D_7(e#t*|D1!_7(e,r&x= BRS [i

x][circuit defaults]Config> |na>{B#

o(:

add-class [class-namer class#] %

>} 1:Z!PL_7OvS;v{* CIRC17 D`

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

dC BRS MEH6ES
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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

>} 2:Z!PL_7OvS;v{* class1 D`

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
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

9C assign |nVd8(j)"-i|r}Kwx;vx( t `,"VdK`6'D

EH6#DvEH6`MG:

v Urgent

v High

v Normal (1!EH6)

v Low#

dC BRS MEH6ES
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o(:

assign [protocol-classor TAG or filter-class] [class-nameor

class#]

assign |n9Jm*!PLD!hCOm*z (DE) ;#

": g{K|nCZ!PL_7,x_7109C1!_7(exP(E?`p&
m,r*sC'!qGqf;1!_7(e#g{Xp:Yes;,_7+;DI9

C_7(C(exP(E&m,K1Jm|nKP#g{Xp:No;,EzK|

n, 1!_7(eLx9C#*k|D1!_7(e,&xk BRS [i x][circuit

defaults]Config> |na>4,#

5} 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]?

5} 2:Vd;v TOS }Kwx class1;H0Q9C add class|n+ class1 v
S=dCP#

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

dC BRS MEH6ES

Z2B dCM`X#txm 25

|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



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

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

TOS range x1 - x3
TOS mask xFF

BRS [i 2] [dlci 128]>

�1�9C TOS }Kw1,C'hdk}vN}:TOS mask"TOS range-lowM TOS

range- high#kN<Protocol Configuration and Monitoring Reference Volume 1P:d

CM`X IP;;BD :Add; |n,qCb)N}Dj85w#

Assign-circuit

": ;ZdC!PL19C#

ZSZc9C|n assign-circuit ,Vd8(_7x8( c `xm#*_7`Vd PVC

1,9C DLCI;*_7`Vd SVC 1,9C_7{#

": XkZib_7O9C|n circuit tC BRS,Z9CK|nVd_7x_7`

1,hX0K7Iw#

dC BRS MEH6ES
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o(:

assign-circuit # class name

Change-circuit-class

": ;ZdC!PL19C#

ZSZc9C change-circuit-class |n,|DVdx8( c `D_7iy9CDx

mYVH#

o(:

change-circuit-class class-name %

Change-class

9C change-class |n|D* t `xmdCDxm?#

": g{K|nCZ;v!PL_7,RC_7109C1!_7(exP(E&
m,r*sC'!qGqf;1!_7(e#g{Xp:Yes;,_7+;DI9

C_7(C(exP(E&m,K1Jm|nKP#Xp:No;,rEzK|n, 1

!_7(eLx9C#*k|D1!_7(e,&xk BRS [i x][circuit

defaults]Config> |na>4,#

o(:

change-class [class-namer class#] %

Circuit

": ;ZdC!PL19C#

9C circuit |ndC!PL@Cib_7 (PVC) r;;ib_7 (SVC)#K|n;

\S BRS SZdCa>{B (BRS [i #] Config>) "v#

o(:

circuit

Z|n add-class " assign "default-class " del-class "deassign r change-class
I4P0,XktC_7OD BRS ,"X0K7Iw#

PVC 5}:

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

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

SVC 5}:

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

svc01

BRS [i 1 ] [svc svc01] Config> enable
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Z!PL_7O"v enable |n,RK7IwQX0s,ZK_7OITKPTBd
C|n:

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

Clear-block

9C clear-block |n,S SRAM Pe}10#txmdC}]#

o(:

clear-block

v TZ PPP-i,g{SSZa>{BdkK|n,re}KSZOyP BRS dC

}]#

v TZ!PL,g{ZSZa>{BdkK|n,rZKSZrKSZDyP_7O

;YtC BRS,"+e}CZ(E?`&mDyP_7`dC}]M1!_7(e#

+G,?;u_7OD(E?`dC}]";Pe},g{ZSZOXt BRS,rb

)}]IC#

v *e}_7(E?`pdC}],WHSSZca>{Bdk|n circuit ,;sS_
7ca>{Bdk|n clear-block #1e}K?u_7OD(E?`pdC}]s,

ZSZca>{Bdk|n clear-block ,Te}_7`dC}]#yw|DZX0

K7Iwsz'#

5}:

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

9C deactivate-ip-precedence-filtering |n!{ IPv4 EH}K&m#

o(:

deactivate-ip-precedence-filtering

Deassign

9C deassign |nI+8(-i|r}KwES=(V4*9C1! t `M1!E

H6#

": g{K|nCZ!PL_7,x_7109C1!_7(exP(E?`p&
m,r*sC'!qGqf;1!_7(e#g{Xp:Yes;,r_7+DI(

E`&m19CD_7(C(e,K1Jm|nKP# Xp:No;,rEzK|n,

Lx9C1!D_7(e#t*|D1!_7(e,r&x= BRS [i x][circuit

defaults]Config> |na>{B#

o(:
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deassign [prot-class or filter-class]

Deassign-circuit

": ;ZdC!PL19C#

ZSZc9C|n deassign-circuit V48(_7ES=(*1!D c `#

o(:

deassign-c #

Default-circuit-class

": ;ZdC!PL19C#

ZSZc9C|n default-circuit-class hC1! c `xmDC'(e{,T0Vd

xK`_7DxmDYVH,dP|(4Vdx c `xmDB"_7#

o(:

default-circuit-class class-name %

Del-circuit-class

": ;ZdC!PL19C#

ZSZc9C del-circuit-class |n,>}8( c `xm#

o(:

del-circuit-class class-name

Default-class

9C default-class |n4h*hC1! t `MEH6D5#g{H048(5,r9

C531!5#qr,9Cns;vH08(5#

": g{K|nCZ!PL_7,xC_710}9C1!_7(exP(E&m,
r*sC'!qGqf;1!_7(e#g{Xp:Yes;,r_7+DI(E`

&m19CD_7(C(e,K1Jm|nKP# Xp:No;,rEzK|n, L

x9C1!D_7(e#t*|D1!_7(e,r&x= BRS [i x][circuit

defaults]Config> |na>{B#

o(:

default-cl [class-namer class#] priority

Del-class

9C del-class |nS8(SZr_7O>}H0dCD c `xm#

": g{K|nCZ!PL_7,xC_710}9C1!_7(exP(E`&
m,r*sC'!qGqf;1!_7(e#g{Xp:Yes;,r_7+DI(
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E`&m19CD_7(C(e,K1Jm|nKP#Xp:No;,rEzK|

n , Lx9C1!D_7(e#t*|D1!_7(e,r&x= BRS [i

x][circuit defaults]Config> |na>{B#

o(:

del-class [class-namer class#]

Disable

9C disable |n{CSZ(g{ZSZa>{Bdk)r_7(g{Z_7a>{Bdk)

OD#txm#yw|DZX0K7Iwsz'#

*i$GqQ{C#txm,kdk|n list #

o(:

disable

Disable-hpr-over-ip-port-numbers

9C|n disable-hpr-over-ip-port-numbers ,{C HPR over IP(ED BRS}K#

o(:

disable-hpr-over-ip-port-numbers

*i$Gq{C HPR over IP(ED BRS }K,kdk|n list #

": g{0k3qP|( APPN,rIdC HPR over IP(EGq+Z APPN Config>

|na>{B9C#

Enable

9C|n enable,ZSZO(g{ZSZa>{B9C),rZ_7O(g{Z_7a>{

B9C)tC#txm#yw|DZX0K7Iwsz'#

o(:

enable

":

v Z PPPSZOdC BRS1,ZSZa>{B"v|n enable,"ZdC(E
`"Vd-iM}Kwx(E?.0,X0 K7Iw#

v Z!PL_7Ou</tC BRS 1,_7u</*9C1!_7(e4P(E

?`&m#ZSZa>{B,Mh*(e(E?`D?u_7Da>{B,"

v enable |n#;sZdCSZD_7`,M?u_7D(E?`.0,X0

K7Iw#}g:

t 6
Gateway user configuration
Config>f brs
Bandwidth Reservation User Configuration
BRS Config>interface 1
BRS [i 1] Config>enable
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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

9C|n enable-hpr-over-ip-port-numbers tC APPN-HPR over IP(E?D BRS

}K,dCCZ6p HPR over IP|D UDP KZE#

": g{0k3qP|( APPN,rZ APPN Config> |na>{BtC HPR over IP,

"8(CZ HPR over IP(E?D UDP KZE#

o(:

enable-hpr-over-ip-port-numbers

5}:

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
KN}C48(CZ XID ;;D UDP KZE#KKZEXkkZxgPd{

h8O(eDKZE`,#

P'5:1024 - 65535

1!5: 12000

Network priority port number
KN}C48(CZxgEH(ED UDPKZE#KKZEXkkZxgPd

{h8O(eDKZE`,#

P'5:1024 - 65535

1!5: 12001
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High exchange port number
KN}C48(CZxg_EH6(ED UDPKZE#KKZEXkkZxg

Pd{h8O(eDKZE`,#

P'5:1024 - 65535

1!5: 12002

Medium exchange port number
KN}C48(CZPEH6(ED UDPKZE#KKZEXkkZxgPd

{h8O(eDKZE`,#

P'5:1024 - 65535

1!5: 12003

Low exchange port number
KN}C48(CZMEH6(ED UDPKZE#KKZEXkkZxgPd

{h8O(eDKZE`,#

P'5:1024 - 65535

1!5: 12004

Interface

9C interface |n,!q+&C#txmdC|nD.PSZ#KP PPP (cTc-

i)D7IwM!PLSZ'V#txm#

o(:

interface interface#

":

1. *KZBDSZOdk#txm|n,9Cd|NN#txmdC|n.0,Xk

dkK|n#g{QKv#txma>,#{5X=H0dCDSZ|D#tx

m,WH*YNdkK|n#

2. g{9C WAN V4,"ZwSZOdC BRS, 9XkZ(SZOdC BRS#;

civB,9C WANV41,(SZITfzwSZ#+ BRS 4;\w`&*

;;rK,BRS h*ZwSZM(SZO,1dC#

*ZXbSZOtC#txm,Z BRS Config> a>{B,dk'VXb-ir&\D

SZDEk#;s,zIT4>BPhvDGy,9C BRS enable dC|n#tCS

ZEs,ZTSZxPNNd|dC|D0,XkXBSX 22129|nz'#

":

1. g{}Z!PLSZOdC BRS,ZXBSXK7Iw0,I9C circuit |n!
q_7,"ZXBSXK7Iw0tCb)_7OD#txm#

List

9C list |nT>10(eDxm`0d#$DYVHYJ#

|n list M|n show `F#|n list T>10 SRAM (e,|n show T>1

0 RAM (e#
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o(:

list interface#

Z;,Da>{B"v list |n,ddva{2+;,#ITZBPa>{B"v ist
|n#

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

v BRS [i 1] Config>

v BRS Config>

v BRS [i 1] [circuit defaults] Config>

": g{Z!PL_7a>{B (BRS [i x] [dlci y] Config>) 9CK|n,

IT>_7Z9C1!_7(e,9GZ9C_7(C(exP(E?`

&m#g{_7}Z9C1!_7(e,rT>101!_7(eD(E

?`"-i"}KwMj)35#+G,g{kDd1!_7(e,rh

*xk BRS[i x] [circuit defaults] Config> a>{4,E\xP^D#

Z PPPSZD BRS SZca>{ (BRS [i 0]) BMZ!PLSZD BRS _7ca

>{ (BRS [i 0] [dlci 16] Config>) B,|n list PvK(E?`"ydCDxm

YVHMVdD-iM}Kw#

Z!PLD BRSSZca>{B,|n list Pv_7`"ydCDxmYVHMVd

D_7#

5} 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
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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
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>

5} 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

5} 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.
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assigned tags:

default class is DEFAULT with priority NORMAL

BRS [i 1] [circuit defaults] Config>

5} 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

9C queue-length |nhCwv BRS EH6SPPIESD|D}?#?v BRS

`<PVdxd-i"}KwMj)DEH65,?vEH6SPZIf"K|n8

(D|}#

o(:

queue-length maximum-length minimum-length

K|nhCIZ?v BRSEH6SPPEPD:exDns}?,T01K7Iwd

k:ex;c1,?v BRS EH6SPPIEPD:exns}?#

g{T PPPSZ"v queue-length |n,rK|nhC(exSZD BRS t `D

?vEH6SPDSP$H5#

g{T!PLSZ"v queue-length |n (Z BRS [i 0] Config> a>{B),rK

|n*?v BRS t`EH6SPD$HhC1!5,x BRS t`r*(exSZD?

;v@Cib_7#

TZ!PL PVC,g{"v queue-length |n (Z`FBfDa>{B: BRS [i

0] [dlci 16] Config>),rK|n+hC* PVC (eD BRS t `DwEH6SPD

SP$H#b)5+fz*!PLSZhCD1!SP$H5#

/f: g{;GXph*,k;*9CK|n#SP$HD1!5GFvxs`}C

'9CD5#g{hCDSP$H5+_,I\aOX5M7IwDT\#

Set-circuit-defaults

9C set-circuit-defaults |nICJC4(e(E?`&mD1!_7(eD|n#

by,SZO9C`,(E?`"-i"}KwMj)35D!PL_7,cI9C

b)1!_7(e#

o(:

set-circuit-defaults
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Show

9C show |nT> RAM P10(eDxm`#

o(:

show interface#

Z;,Da>{B"v show |n,ddva{2+;,#ITZBPa>{B"v

show |n#

v BRS [i x] Config> - SZE x DSZca>{#

v BRS [i x] [dlci y] Config> - !PLSZE x OD_7 y D_7ca>

{#TB5}T>DGZ_7ca>{B show|nDdv#

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

Z PPPDSZa>{M!PLD_7a>{B,+T>(E?`E"#Z!PLDSZ

a>{B,+T>_7`E"#

":

1. Z!PL_7a>{B (BRS [i x] [dlci y] Config>) 9CK|n,I8>_7G

Z9C1!_7(e,9GZ9C_7(C(exP(E?`&m#g{_7}Z

9C1!_7(e,rT>10(ex1!_7(eD(E?`"-i"}KwM

jj)35#+G,g{kDd1!_7(e,rh*x= BRS[i x] [circuit

defaults] Config> a>{BE\xP^D#

2. K|n;\Z BRS [i x] [circuit defaults] Config> a>{B4P#

Tag

9C tag |nI+;v MAC }KwnVdxB;vICD BRS j){,CnQZ

dC MAC }K&\1jG#BRSj){P TAG1"TAG2"TAG3"TAG4 M TAG5#

Z assign|nP9C BRS j){,byI+j)Vdx BRS (E`#

o(:

tag mac_filter_tag#

9C list |nPvVdx BRS j){D MAC }Kwj),T0Vdxxm(E?

`D BRS j){#

": g{K|nCZ;v!PL_7,RC_7109C1!_7(exP(E&
m,r*sC'!qGqf;1!_7(e#g{Xp:Yes;,r_7+DI(
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E`&m19CD_7(C(e,K1Jm|nKP# Xp:No;,EzK|n,

Lx9C1!D_7(e#t*|D1!_7(e,r&x= BRS [i x][circuit

defaults]Config> |na>{B#

Untag

9C untag |n>} MAC }Kwj)Ek BRS j){DX5#;P1kj)T&

D BRS j){4Vdxxm(E?`1,EI>}Kj)#

o(:

untag mac_filter_tag#

9C list |n,IT>D) MAC }Kwj)Vdx BRS j){,D) BRS j)

{Vdx(E?`#

": g{K|nCZ;v!PL_7,RC_7109C1!_7(exP(E&
m,r*sC'!qGqf;1!_7(e#g{Xp:Yes;,r_7+DI(

E`&m19CD_7(C(e,K1Jm|nKP# Xp:No;,rEzK|n,

Lx9C1!D_7(e#t*|D1!_7(e,r&x= BRS [i x][circuit

defaults]Config> |na>{B#

Use-circuit-defaults

Z_7c9C use-circuit-defaults |n,>}_7(C(e,9C_71!(exP

(E?`&m#53+a>C'7O9C_71!5#

o(:

use-circuit-defaults

":

1. ;ZdC!PL19CK|n

2. K7IwXkX0,T91!5z'#

5}:

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>

xk#txm`Xa>4,

*9C#txm`X|n"Z7IwO`X#txm,k:

1. Z OPCONa>{ (*) B,dk talk 5#

2. Z GWCON a>{ (+) B,dk feature brs #

3. Z BRS> a>{B,|k interface #,dP # G`XSZE#bycIxk BRS

SZca>{,BRS [i x]>,dP x GSZE#
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4. ZSZa>{B,|k circuit # T8(SZO}`XD_7,+KnYwv^Z!
PL#

bycIxk_7ca>{ BRS [i x] [dlci y]>,dP x GSZE,x y G_

7E#

5. ZKa>{B,dkJ1D`X|n#(kN<:#txm`X|n;#)

talk 5 (t 5) |nI9C'xk`XxL#

feature brs |nI9C'xk BRS`XxL#I9C&\{ (brs)rEk (1) d

kK|n#

interface # |nCZ!qX(D"<8CZ`X#txmDSZ#

circuit # |nCZ!q!PL@Cib_7 (PVC) D DLCI#

Z BRS> a>{Bdk exit |n,4If15X GWCON a>4,#

;*xk#txm`Xa>4, (BRS>),4Idkm4PhvDNNX(D`X|

n#

#txm`X|n

>Z\a"bMK#txm`X|n#m4PvK#txm`X|n#Z;,D BRS`

Xa>{B (BRS>, BRS [i x]> r BRS [i x] [dlci y]>),y\9CD|n+Py;

,#

m 4. #txm`X|n**

|n

;\Z FR O9
C &\

? (oz) T>K|ncBD+?IC|n,r_PvX(|

nD!n(g{fZ)#kNDZxxvi3D:qCo

z;

Circuit G !q!PL@Cib_7 (PVC) D DLCI#;P

Z_7a>c,EI`X!PL#txm(E?#

Clear e}10 t `F}w,+|Gf"*nU t `F

}w#F}w4`Pv#

Clear-circuit-class G e}10 c `F}w,+|Gf"*nU c `F

}w#F}w4`Pv#

Counters T>10 t `F}w#

Counters-circuit-class G T>10 c `F}w#

Interface !q*`XDSZ#

": 9CNNd|#txm`X|n0XkdkK
|n#

Last T>ns#fD t `F}w#

Last-circuit-class G T>ns#fD c `F}w#

Exit 5X0fD|n6#kNDZxxvi3D:KvOM

6pD73;

Circuit

": vZ`X!PL19C#

9C circuit |n!q*xP`XD!PL PVC D DLCI#K|n;\S BRS SZ

`Xa>{B (BRS [i #]>) "v#

`X BRS
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o(:

circuit permanent-virtual-circuit-#

!qK!PL_7s,BP|nIZ_7a>{B9C:

CLEAR
COUNTERS
LAST

EXIT

Clear

9C clear |n#f10#t t `xmF}w,by,F}wcI(} last |nxP
lw,"e}dPD5#F}wyZxm(E`xP#t#

o(:

clear

Clear-Circuit-Class

": vZ`X!PL19C#

9C clear-circuit-class |n#f10#t c `xmF}w,by,F}wcI(}

last-circuit-class |nxPlw,"e}dPD5#b)F}w+yZ_7`xP#

t#

o(:

clear-circuit-class

Counters

9C counters |nT>3FE",b)E"hvdCx PPPSZr!PL_7D(

E?`D#txm(E#

o(:

counters

5}: 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

": Bytes OvflPPvK^(+MD|DVZ}#d-rI\GEH6SPD$

HQo=ns,r|^(ES,x^(ESD-rrI\GEH6SP&

Zn!SP$HP5,+"M|DSZDSU:exVKP}}#

`X BRS
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Counters-Circuit-Class

": vZ`X!PL19C#

9C counters-circuit-class |nT>dCx!PL_7D(E?`D3FE"#

o(:

counters-circuit-class

5}: 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

9C interface |n!q.PSZ,T&C#txm`X|n#KP PPP (cTc-i)

D7IwM!PLSZ'V#txm#

o(:

interface interface#

": *ZBSZOdk#txm|n,XkZ9CNNd|#txm`X|n0,d
kK|n#g{Kv#txm`Xa>{ (BRS>) sV*5X`X#txm,rXk

WHYNdkK|n#

*ZXbSZO`X#txm,Z BRS> `Xa>{B,dkSZE#;s,I9C>

BhvD#txm`X|n#

Last

9C last |nT>ns#fD t `3FE"#t `3FE"DT>q=k counters |
n`,#

o(:

last

Last-Circuit-Class

": vZ`X!PL19C#

9C last-circuit-class |nT>ns#fD_7`3FE"#c `3FE"DT>q

=k counters-circuit-class |n`,#

o(:

last-circuit-class

`X BRS
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Z3B 9C MAC }K

>B5wZE"|D&mPgN9CiJCJXF (MAC) T8(E"|D}Kw#C

BZ|(TB?V:

v :MAC }KM DLSw (E;

v Z423D:MAC }KN};

}KwG;5P&CZE"|Tv(ZESPgN&mE"|Dfr#MAC }Kvw

CZQESD(E?#

": MAC }KI&CZm@(E

Z}KxLP,TE"|xP&m"}KrZESPTdSO"jG#_eYw*:

v &m - JmE"|Z(}ESw1;\0l#

v }K - ;JmE"|(}ESw#

v Sj) - JmE"|(}ESw,+G,*yZIdCDN}Z 1 = 64 .dxE

"|SOjE#

MAC }KwIBfD}vTsiI:

1. }KLw-n - &CZE"|ZX7VNrNb0Z}]D;ufr#&CCfrD

a{GPOf(I&%d)rY(;%d)#

2. }Kw-Pm - Pv;vr`v}Kw-n#

3. }Kw - |,;5PD}Kw-Pm#

MAC }KM DLSw (E

zI(} MAC }K4}K DLSw xgDkx LLC (E#

*KhC LLC D}Kw,k+ESwxgD`ECv}KwDSZ`E#ZSZ(*7

IwxdCD)D`ESO 2,T7(ESwxgD`E#g{*i4SZDPm,kZ

Config> a>{Bdk list devices |n,r_Z + a>{Bdk configuration |

n#

B}P,ESwxgD`EG 7#

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

}g,ZzhCESwxgD}Kw1,7Iw";P*zkE|}Kw`%dD

!#`4,7Iw+b)!*"xESw#
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MAC }KN}

zI8(BPyPN}rdPD;?V,TzI}Kw:

v E4 MAC X7rE^ MAC X7

v E"|Z*%dD}]

v &CZE"|VN(*xP}KD)DZk

v SZE

v dkdv8(

v |,/E}/jG8(

v jG5(g{8(KjG)

}Kw-nN}

BfDN}GCZ4(;X7-}Kw-n:

v X7`M:SOURCEr DESTINATION

v j):tag-value

v X7Zk:hex-mask

w}Kw-n8(kE"|X7`M`%dDX7`M (SOURCEr DESTINATION)#

X7ZkGT.yxFdkD}VV{.,CZHOE"|DX7#ZHOZkk8

(D MAC X7.0,+Zk&C=E"|D SOURCEr DESTINATION MAC X

7P#

X7ZkD$HXkk MAC X7D$H`,,"R8(K+_-mSA MAC X7P

DVZ(Zk8(D MAC X7w`HHO.0mS)#g{48(Zk,rYh8(K

yPD 1s#

}Kw-PmN}

BfDN}GCZ4(}Kw-PmD:

v {F:ASCII-string

v }Kw-nPm:filter-item 1 . . . filter-item n

v Yw:INCLUDE"EXCLUDE"TAG(n)

*;vr`v}Kw-n("}Kw-Pm#*?v}Kw-Pm<8(;v;,D{

F#

+}Kw-Pm&C=E"|,48+w}Kw-nxPHO(4mS=PmD3rwH

O)#g{PmPDNN;}Kw-n5XK TRUE 4,,G4}Kw-Pm+5X=Pm

D8(YwB#

}KwN}

BfDN}GCZ4(}KwD:

v }Kw-Pm{F:ASCII-string 1 . . . ASCII-string n

9C MAC }K
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v SZ`E:IFC-number

v KZ=r:INPUT r OUTPUT

v 1!Yw:INCLUDE"EXCLUDE r TAG

v 1!jG:tag-value

(}+;iKw-Pm{FkSZ`E`X,,"Vd INPUT r OUTPUTD8(,b

yM4(K}Kw#Q}Kw&C=E"|,G8+?v`X,D}Kw-Pm<&C

=8(SZOy}ZS\ (INPUT) r"M (OUTPUT) DE"|P#

1}Kw+E"|@F* INCLUDE Du~1,r*"E"|#1}Kw+E"|@F

* EXCLUDE u~1,r*zE"|#1}Kw+E"|@F* TAG u~1,rO

*I*"SPjGDE"|#

w}KwD=SN}G1!Yw,bGIZyPD}Kw-Pm;%dxlIDa{#

1!YwG INCLUDE#1!YwIhC* INCLUDE"EXCLUDE r TAG#mw5w

DG:g{1!YwG TAG,r2&8(jG5#

9C MAC }KjG

BmPvK MAC }KjGD;)C(

v xm#tM MAC }K&\?~ (MCF) 9CjG,2,&m MAC X7}K#9C

xm#tDC'ITESw(E?xPi`,}g,(}r(E?SjG4i`#

v Z MAC }KdCwXF(PzI;}Kw-n,Y8(;jG,MjIKjGxL#

;s,CKjG*kKjG`X,DyPE"|(";vxm`#10DjG}5

XkGZ 1 = 64 .d#

v g{Z MAC }KdCxLPzIKSjGD}Kw,rI9Cxm#t (BRS) tag
dC|n,x M A C }KwjG`E8(;v B R S jG{

(TAG1"TAG2"TAG3"TAG4 r TAG5)#;s,Z BRS assign dC|nP9C
BRS jG{,Trxm#t(E`MEH68(`&D MAC }Kw#

v IS 1 = 5 D3rhC 5 vSjGD MAC X7#WHQwD TAG1,;sQw

TAG2 ,4K3r;1Qw= TAG5#

jG2IJCZ IP m@D:i;#Z+E"|8(=X(DiDivB((} MAC X

7}KDSjG&\?~8(),IP (@KcIitNN;i#

9C MAC }K
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Z4B dCM`X MAC }K

>BZ5wgNxk MAC }KdCa>{"`Xa>{,0gN9CIYwD|n#

|(TB?V:

v Z523D:CJ MAC }K`Xa>{;

v Z523D:MAC }K`X|n;

xk MAC }KdCa>{

9C CONFIGxLPD feature |n,CJ MAC }KdC|n#feature |nJm
zCJ-iMxgSZdCxL.bDX(&\DdC|n#

Z feature |nsdk;vJE,Iq!zDm~"Pf\CD&\Pm#}g:

Config> feature ?
WRS
BRS
MCF
Feature name or number [MCF]?

g{*CJ MAC }KdCa>{,kdk feature |n,ZdsSO&\?~`E

(3) ruT{F (MCF)#}g:

Config> feature mcf
MAC Filtering user configuration
Filter config>

xk MAC }KdCa>{s,zIT*<dk8(DdC|n#g{*ZNb1d5

X= CONFIG a>{B,rZ MAC }KdCa>{Bdk exit |n#

MAC }KdC|n

>ZEv MAC }KdC|n#Z Filter config> a>{Bdkb)|n#

9CTB|ndC MAC }K&\#

m 5. MAC }KdC|nEv
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kND

Zxxvi3D:qCoz;#

Attach r}KwmS}KwPm#

Create zI}KwPmrzI;v INPUT r OUTPUT }Kw#

Default +8(}KwD1!YwhC* EXCLUDE"INCLUDE r TAG#

Delete >}k}KwPm`XD+?E"#,1>}9C create filter|nyzI

D}Kw#

Detach S}KwP>};v}KwPm#

Disable {C{v MAC }K53r{C3vX(D}Kw#

Enable +?tC MAC }K53rtC3vX(D}Kw#

List PvXZyPD}KwPm0}Kw(IC'dC)D**#,1,*K}K

wy=D}KwPm0K}KwDsxE"zI;vPm#

Move 8(}Kwy=D}KwPmxPXBEr#

© Copyright IBM Corp. 1994, 1998 45



m 5. MAC }KdC|nEv (x)
|n &\

Reinit T|BDdCXBu</{v MAC }K53,x;0l7IwDd|?

V#

Set-Cache |D}KwD_Y:ef"xs!#

Update mSr>}X(}KwPmPDE"#"R,rza)OJDS|nK%#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Attach

9C attach |n,r}KwmS}Kw-Pm#

(}+;i}Kw-PmkSZ`E`X*,Sx("p}Kw#;vr`v}Kw-n

NIK}Kw-Pm#

o(:

attach filter-list-name filter-number

Create

9C create |n,zI}Kw-Pmr INPUT r OUTPUT }Kw#

o(:

create list filter-list-name

filter [input or output] interface-number

list filter-list-name

zI}Kw-Pm#PmD{FGIC'!qDA` 16 vV{yiID(;V

{. (Filter-list-name)#K{VGCZj6}Z("PD}Kw-Pm#|2IT

,}Kw-Pm`XDd||n;p9C#

filter [input or output] interface-number

zI}Kw,"+dCkkSZODdkrdv=rX*DxgP,dkrd

v=rISZ`E8(#1!ivB,zID}Kw;P=S}Kw-Pm,

1!YwG INCLUDE,"R&Z ENABLED 4,#

Default

9C default |n,+8(K}Kw`ED}KwD1!YwhC* exclude"include

r tag#

o(:

default exclude filter-number

include filter-number

tag tag-number filter-number

exclude filter-number

+8(P}Kw`ED}KwD1!YwhC* exclude#

include filter-number

+8(P}Kw`ED}KwD1!Yw8(* include#

dC MAC }K
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tag tag-number filter-number

+8(P}Kw`ED}KwD1!Yw8(* TAG,"R,+`X,DjG

5hCIjG`E#

Delete

9C delete |n,>}k}Kw-Pm`XDyPE","RMEQVdDV{.w*

B(}Kw-Pm{FDV{.#g{}Kw-PmG=S=C'Q4(D}Kw,rK

|n+ZXF(OT>vm{",+;>}NNE"#Kb,K|n9>}tZCP

mDyP}Kw-n#

,1,K|n>}9C create filter |nzID}Kw#

o(:

delete list filter-list

filter filter-number

list filter-list

>}k}Kw-Pm`XD+?E","R,MEQVdDV{.w*B(}

Kw-Pm{FDV{.#K}Kw-PmXkGIH0D create list |ndk
D;vV{.#

g{}Kw-PmG=S=C'Q4(D}KwO,rK|nZXF(OT>

vm{",x;+NNE">}#9CK|n1,+>}tZCPmDyP}

Kw-n#

filter filter-number

>}I create filter |nzID}Kw#

Detach

9C detach |n,S}Kw(}Kw-`EN})P>}}Kw-Pm{F(}Kw-PmN

})#

o(:

detach filter-list-name filter-number

Disable

9C disable |n,{C{v MAC }K53r{C;X(D}Kw#

o(:

disable all

filter filter-number

all {C{v MAC }K53#;x,T0tCD}KwrThC* ENABLED#

filter filter-number

{C;X(D}Kw#}Kw-`EN}kZ list filters |nPT>D}5`T

&#

dC MAC }K
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Enable

9C enable |ntC{v MAC }K53rtC;X(D}Kw#

o(:

enable all

filter filter-number

all tC{v MAC }K53,!\}Kw>mI\T;hCI DISABLED#

filter filter-number

tCX(D}Kw#}Kw-`EN}kZ list filters |nPT>D}5`T

&#

List

9C list |nPvXZyP}Kw-PmMIC'dCD}KwD**#+G=S=;

v}KwDyP}Kw-PmDPm"4xv#T>Dd|E"|(:

v ,P}K534, (ENABLE"DISABLE) E"DPm

v ;iQdCD}Kw-PmG<

v ?vQdCD}KwG<

Kb,9T>v?v}KwDBPE":

v }Kw`E

v SZ`E

v }Kw=r (NPUT"OUTPUT)

v }Kw4, (ENABLE"DISABLE)

v }Kw1!Yw (TAG"INCLUDE"EXCLUDE)#

C|n9*K}Kwy=D}Kw-Pm0C}KwD+?sxE"zI;vPm#

o(:

list all

filter filter-number

all T>vyPQdCD}Kw-PmM}KwD**#

filter filter-number

*8(}Kwy=D}Kw-PmMC}KwD+?sxE"zI;vPm#

Move

9C move |n,+=S=8(}KwD}Kw-Pm(I}Kw-`EN}8()XBE

r# Filter-list-name18(DPmF= Filter-list-name28(DPmDt0f#

o(:

move filter-list-name1 filter-list-name2 filter-number

dC MAC }K
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Reinit

9C reinit |n,T|BDdC*y!XBu</{v MAC }K53,x;0l7

IwDd|?V#

o(:

reinit

Set-Cache

9C set-cache |n,+1!_Y:ef"xDs! (16) D* 4 = 32768.dD}

?#

o(:

set-cache cache-size filter-number

Update

9C update |n,rX(D}Kw-PmmSE"rSP>}E"#kyhD}Kw-

Pm-{F;p9CK|n,I9zxkX(}Kw-PmD Filter filter-list-name

Config> a>{B#;s,zIZKBDa>{B|D8(PmPDE"#

Ba>{6C4r}Kw-PmmS}Kw-nrSP>}}Kw-n#*x(}Kw-P

m8(}Kw-nD3rG\X*D,r*|v(K+}Kw-n&C=E"|D3r#

o(:

update filter-list-name

|BS|n

>ZEv MAC }KDdCS|n#Z Filter filter-list-name config> a>{B

dkb)S|n#

m 6. |BS|nEv
S|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kND

Zxxvi3D:qCoz;#

Add mS4r?j MAC X7}Kwr0Z}Kw#r}Kw-PmmS}Kw-

n#

Delete S}Kw-PmP>}}Kw-n#

List PvyP}Kw-PmMIC'dCD}KwD**#,1,TK}Kwy=

D}Kw-Pm0C}KwD+?sxE"zI;vPm#

Move +8(}Kwsy=D}Kw-PmXBEr#

Set-Action hC}Kw-nT@F INCLUDE"EXCLUDE r TAG (xPjG-`E!

n)D4,#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

9CBPS|nT|B}Kw-Pm#
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Add

9C add S|n,r}Kw-PmmS}Kn#KS|n9z\mS.yxFD}5,

T,4r?j MAC X7wHO,rmSxPZkD0Z}]rP,T,E"|}]w

HO#

r8(}Kw-PmmS}Kw-nD3rG\X*D,r*|v(K+}Kw-n&C

=E"|D3r#

?N9C add S|n,<Z}Kw-PmPzI;v}Kw-n#zIDZ;v}Kw-

nD}Kwn8(*Z 1 E,+Z~v8(*Z 2 E,`B@N`F#zI&Xdk

add S|n.s,h8T>vUUmSD}Kw-nD`E#

WN"zD%dU9}Kw-nD&C,"R,y]}Kw-PmD8(Yw,}Kw-

Pm+@F INCLUDE"EXCLUDE r TAG#g{}Kw-PmD}Kw-n<;zz%

d,r5X}KwD1!Yw (INCLUDE"EXCLUDE r TAG)#

o(: 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

mS.yxFD}5,T,4 MAC X7wHO# hex-MAC-addr XkG.
yxF<};D},n`I 16 ;}iI,0f;&SO 0x#

hex-maskN}$HXkk hex-MAC-address$H`H,"R,,E"|PD8

( MAC X7xP_-0k1#1!D hex-maskTd?+*~xF 1#

hex-MAC-addrN}I4f6DrGf6D;Nr8(#f6;DNrI8(*

.yxFD}5(}g,000003001234)#2IIZ?=;}.dSP,V{ (-)

D;5P.yxF}4m> (}g,00-00-03-00-12-34)#

Gf6D;NrI8(*?=;.dP0E (:) D;5P.yxF}(}g

00:00:C9:09:66:49)#}KwnD MAC X7\G9C,V{ (-) r0E (:) 4

T>,TxVdGf6D9GGf6m>(#

destination hex-MAC-addr hex-Mask

k add sourceS|nwC`,,y;,D;G,E"|PD?j MAC X7w

xP%d,x;G,4 MAC X7xP%d#

window MAC offset-value hex-data hex-mask

9C8(+F?(S!D*<?VFc)C=mS,/0Z}Kwn,|+xP

ZkD.yxF}]kE"|}]`%d#

window INFO offset-value hex-data hex-mask

`FZ add window mac |n,y;,DG+F?G4E"VND*<?V

FcD#

Delete

9C delete S|nIS}Kw-PmP>}}Kw-n#(}+}Kw-n-`E8(*m

SCn1yVdD`E,4I>}}Kw-n#

dC MAC }K
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19C delete S|n1,`ErPPzIDNNdt<;nd#}g,g{+}Kw-

n 1"2"3"4 PD 3 >},r}Kw-n 4 T/XB`E* 3#

o(:

delete filter-item-number

List

9C list S|nIPvyP}Kw-nG<DPm#TBPX?v MAC X7}Kw-n

DE"+T>v4:

v f6rGf6N=D MAC X7MX7Zk#

v }Kw-n`E

v X7`M(4r?j)

v }Kw-PmYw

o(:

list canonical

noncanonical

mac-address canonical

mac-address noncanonical

window

canonical
Pv}Kw-PmZDyP}Kw-nG<De%,e%PxvnD`E"X7

`M (SRC"DST)"f6N=D MAC X70f6N=DX7Zk#,1xv

}Kw-PmDYw#

mac-address canonical
Pv}Kw-PmZD}Kw-nG<De%,e%PxvnD`E"X7`M

(SRC"DST) Mf6N=D MAC X70f6N=DX7Zk#Kb,9xv

}Kw-PmDYw#

noncanonical
Pv}Kw-PmZD}Kw-nG<De%,e%PxvnD`E"X7`M

(SRC"DST)"Gf6N=D MAC X70Gf6N=DX7Zk#,18(}

Kw-PmDYw#

mac-address noncanonical
Pv}Kw-PmZD}Kw-nG<De%,e%PxvnD`E"X7`M

(SRC"DST)"Gf6N=D MAC X70Gf6N=DX7Zk#,1xv}

Kw-PmDYw#

window
Pv}Kw-PmZyP,/0Z}Kw-nG<De%,e%PxvnD`

E"y}"+F?"}]MZk#,1xv}Kw-PmDYw#
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Move

move S|n+}Kw-PmZD}Kw-nXBEr#`E8(* filter-item-name1D

}Kw-n+;XB`E"F/= filter-item-name2Dt0f#

o(:

move filter-item-name1 filter-item-name2

Set-Action

set-action S|nJmzhC}Kw-nT@F INCLUDE"EXCLUDE r TAG (xP

tag-number!n)4,#g{}Kw-PmZP;}Kw-nk*}KDE"|PDZ]`

%d,r}Kw-Pm+@F=8(Du~#1!hCG INCLUDE#

o(:

set-action [INCLUDE or EXCLUDE or TAG] tag-number

CJ MAC }K`Xa>{

T GWCONxL9C feature |n,f! MAC }K`X|n#feature |nJmz
Z-iMxgSZD`XxL.b,f!X(h8&\D`X|n#

Z feature |nsdk;vJE,q!;vzDm~"PfICD&\Pm#}g:

+ feature ?
WRS
BRS
MCF

*xk MAC }K`Xa>{,dk feature |n,Z|nsSO&\?~`E (3) r

{Fu4 (MCF)#}g:

+ feature mcf
MAC Filtering user monitoring
Filter>

xk MAC }K`Xa>{s,zIT*<dkX(D`X|n#g{*ZNN1n5

X= GWCON a>{B,kZ MAC }K`Xa>{Bdk exit |n#

MAC }K`X|n

>ZEv MAC }K`X|n#kZ Filter> a>{Bdkb)|n#

m 7. MAC }K`X|nEv
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kND

Zxxvi3D:qCoz;#

Clear e}Z list filter |nBPvD"4?v}Kw"D3FE"#

Disable +V{C MAC }Kr"4?v}Kw" {C MAC }K#

Enable +VtCr"4?v}Kw"tC MAC }K#

List Pv10Z7IwPKPDw}Kw3FE"0hCivDE*#

Reinit 4|BdCXBu</{v MAC }K53,x;0l7IwDd|?V#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

dC MAC }K
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9CTB|nT`X MAC }K&\#

Clear

9C clear |n,e}}KwD3FE"#

o(:

clear all

filter filter-number

all e}I list all |nPvD3FE"#

filter filter-number

e}I list filter |nPvD3FE"#

Disable

9C disable |n,+V{C MAC }K53#K|n";%@{C3v}Kw#

K|n2\{CI}Kw-`Ey8(D}Kw#{CK}Kw";^DdCG<#g

{;P8(Td?,r+V{C MAC }K#

o(:

disable all

filter filter-number

all +V{C MAC }K#K|n";%@{C3v}Kw#

filter filter-number
{CI}Kw`E8(D}Kw#{CK}Kw";^DdCG<#g{;P

8(}Kw`E,r+V{C MAC }K#

Enable

9C enable |n,+VtC MAC }K#K|n";%@tC3v}Kw#

K|n,1tCI}Kw-`Ey8(D}Kw#tCK}Kw";^DdCG<#g

{;P8(Td?,r+VtC MAC }K#

o(:

enable all

filter filter-number

all +VtC MAC }K#K|n";%@tC3v}Kw#

filter filter-number

tCI}Kw`E8(D}Kw#tCK}Kw";^DdCG<#g{;P

8(}Kw`E,r+VtC MAC }K#
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List

9C list |n,Pv10h8PKPDw}Kw3FE"0hCiv,9Clist all |
n1T>D?v}KwDTBE":

v 1!Yw

v _Y:ef"xDs!

v 1!j)

v 4,(tC/{C)

v w* INCLUDE"EXCLUDE r TAG x}KDE"|}?#

Kb,list filter |n9T8(}KwT>vBPE":

v list all |nT>vD+?E"

v 10ZK}KwPKPD+?}Kw-Pm,|(:

– Pm{F

– PmYw

– Pmj)

– QIw}Kw-Pm}KDE"|}?

o(:

list all

filter filter-number

all Pv10Z7IwPKPDw}Kw3FE"MhCiv#

filter filter-number

zIw}KwD3FE"MhCiv,010ZC}KwPKPD}Kw-P

m#

Reinit

9C reinit |n,4|BdCXBu</{v MAC }K53,x;0l7IwDd

|?V#

o(:

reinit

dC MAC }K
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Z5B 9C WAN V4

>BZ|(TB?V:

v Z573D:*<dC0;

v :WAN V4"WAN XB7IM&Egv;

v Z573D:WAN V4DdC}L;

v Z583D:(z&E_7dC;

WAN V4"WAN XB7IM&Egv

WAN V4"WAN XB7IM&Egv&\?~_P`FD&\,KK.dI\a}

pl}#>Ev<Zozz7(D)&\GTzPCD,"ozziRdCb)&\

yhDE"#

PXb}v&\?~DdC|n,kND0dC WAN V41;B#PX WAN XB

7IM&EgvDj8E",kNDZ753D:Z7B WAN XB7I&\;#

WAN V4

WAN V4Gny>D&\#19C WAN V41,zQdC;uw47M;u(z4

7#g{w47'',rS((z47,K(z47_8w47DyPXT#r*(

z479CKw47D-i(e,yTz;XZ(z47OdCNN-i(e#

TZ WAN V4:

v w47M(z47.dGdTD#

v TZ;uw47,zvIdC9C;uX(D(z47#

v z;XZ(z47OdC-i(e(}g:-iX7)#

v w47I\G PPP.PSZr`47D PPPSZ#+;I\G PPP&E_7SZ#

v (z47XkG PPP&E_7r`47D PPPSZ#

v Xk9C enable wrs |ntC WRS &\#

v Xk9C enable secondary-circuit |ntCw/(47T#

": 1Zw47OdCK BRS,Rw47G WAN V4Dw/(47TD;?V1,z

XkZ(z47OdC BRS#dMivB,ZdCK WAN V4s,(z474

qCw47Dj6#+TZ BRS r"GgK;rK,Zw(47O<h*dC

BRS#

WAN XB7I

WAN XB7IG|_6D&\#1z9C WAN XB7I1,zhdC;uw47M

;u8C47#g{w47'',rIS(8C47#7I!q-i(}g RIPr OSPF)

lbBDICD47,"w{CZ*"E"|D7I#

TZ WAN XB7I:
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v w47M8C47.dGdTD#

v zIdC`uw479C`,D8C47#

v Z8C47O,zXkdC-i(e#

v w47ITGIZC47OdC7I!q-i(}g IP r IPX) D47#}g,w4

7ITG LAN SZ"r PPP"r!PL"r X.25 .PSZ,r_G PPPr!P

L&E_7#Bf5}PDSZ`M;\Gw47:SDLC .PSZ"SRLY .PS

ZM`F V.25bis 0 ISDN Dyxg#

v 8C47ITGIZC47OdC7I!q-i(}g IP r IPX)DNN47,"R,

8C47D}]47`M;Xkw47D}]47`M`%d#}g,8C47I

TG LAN SZ"PPP"!PLr X.25 .PSZ,r_G PPPr!PL&E_7#

Bf5}PDSZ`M;\G8C47:SDLC .PSZ"SRLY .PSZ0`F

V.25bis M ISDN Dyxg#

v g{w47G&E_7,rd;I\G4h&k&E_7(zXkZ&E_7OdC

’set idle 0’)#IZ I.430"I.431 ME@/D T1/E1 &E_7G~=20D,rKI

+dCv WRS w47#

": ^kNNw7dC,4I+ I.430/I.431MQE@/D T1/E1&E_7Cw WRS

w47#

v 8C47I\;G4h&k&E_7(zXkZ&E_7OdC ’set idle 0’)#

v zXk9C enable wrs |n,TtC WRS &\#

v zXk9C enable alternate-circuit |n,TtCw/8C47T#

v zIP!qXdCH(/N}M start-and stop-time-of-day-revert-backN},TXF

rw47D*;#

v g{8C47G X.25,r1dC7Iw(tCK WAN XB7I)D X.25 SZ1,

k9C national-personality set disconnect-procedure active |n,"R,1

Zm;v7IwOdC X.25 SZ1,k9C nat ional-personal i ty set
disconnect-procedure passive |n#

&Egv

&Egv`FZ WAN XB7I,+;GXkZw47''1E\S(8C47#`

4,|Tw47D9CJxP`X,g{,}KP5,MS(8C47#Kb,;,

DG,;GZ8C47O&CyPD-i, xv&C IP -i,d|D-iLx9Cw4

7,}G+w47O*#

g{O*Kw47,rt/ WAN XB7I,"RZ8CSZOdCDNN-i<I*

<lbM9C8CSZOD7I#

TZ&Egv:

v &Egv9C WAN XB7IdTDw/8C47T#

v zXkdC WAN XB7IdTT9C&Egv,yP WAN XB7IdCD^F

<JC#

v +*&Egvx9CD WAN XB7IdTDw47,XkG!PL#

v zXk9C OSPF7I!q-iT9C&Egv#

v zXk9C enable dial-on-overflow |n,TdCmSP5"*zP5"xm`X

dt08C47nM,(1d#
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v H(1dM start-time-of-day-revert-back0 stop-time-of-day-revert-backDN}";0

l&EgvDYw#

PX WAN XB7IDE",kND Z753D:Z7B WAN XB7I&\;#

*<dC0

Z*<dC WAN V4.0,zXkvTB<8:

1. * PPPxdCDw.PSZ(bC_7)#Z7IwO,zI9CNN.PSZ#

2. Z7IwOdCDk`X&E_7`,DSZ#zI+ ISDN SZr V.25bisSZ

Cvyxg#

3. 1wSZO*1IT&kDQdC(z&E_7#*dC&kD&E_7,+UP

(1whC* 0,"IZ&E Circuit Config> a>{B,9C set idle |n#

4. *v"MtPxdCD47D;KOD(z&E_7#kZ Circuit Config> a>

{B,9C set calls outbound |n#

": k;*Z(zSZOdCNN-iX7#(z47(&E_7)Z&Zn/4,

1,Z(z47O9CwSZD-i35#

5. *vS\tPxdCD47Dm;KOD(z&E_7#kZ Circuit Config> a

>{B9C set calls inbound |n#

WAN V4DdC}L

>Z5wdC WAN V4yhD=h#Zz*<dC.0,kZ Config> a>{B,

9C list device |n,TPv;,h8DSZE#

4TB=h,Z7IwOdC WAN V4:

1. Z Config> a>{B,dk feature wrs |n,TT> WRS Config> a>{#}

g:

Config>feature wrs
WAN Restoral user configuration
WRS Config>

2. rwSZ8((z&E_7#K&E_7+8]wSZ#}g:

WRS
Config>add secondary-circuit

Secondary interface number [0]? 3
Primary interface number [0]? 1

3. ZzmSD(z&E_7OtC WAN V4#}g:

WRS Config>enable secondary-circuit
Secondary interface number [0]? 3

4. Z7IwO+VtC WAN V4#}g:

WRS Config>enable wrs

5. Xt7IwT9|DDdCz'#
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(z&E_7dC

*dC&E_7:

1. 7(&E_7SZ`E,*K,kdk:

Config> list device

g{;PPv PPP&E_7SZ,rmS&E_7SZ,kdk:

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. Z Config> a>{BdC(zg7(&E_7),9d5PkwSZ (PPP)`,D}

]47`M,gBy>:

Config> set data PPP
Interface Number [0]? 3

3. kdk network interface#,f!&E_7dCa>{ (Circuit Config>)#

Config> network 3

4. *&E_7!qyxgSZ#yxgITG V.25bis"r ISDN.

Circuit Config> set net 2

5. +&E_7UP(1whC* 0 (0=L(),gBy>:

Circuit Config> set idle 0

6. +8],SD;K(g7Iw A) hC*SUtP,gBy>:

Circuit Config> set calls inbound

7. +8],SDm;KhC*t/tP(}g,7Iw B),gBy>:

Circuit Config> set calls outbound

":

1. k;*9C set calls both |n#p;hCb)tP,IPzZ@9kxMvx,

Se;#

2. k;*Z&E_7OdC*"w(}g IP r IPX H)X7#1(zSZ(&E_7)&

Zn/4,1,Z(zSZO9CwSZD-i35#

3. PX ISDN dC5w,kNDAccess Integration Servicesm~C'8OPD‘9C

ISDN SZ’#

4. PX V.25bis dC5w,kNDAccess Integration Servicesm~C'8OPD ‘9

C V.25bis SZ’#
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Z6B dCM`X WAN V4

>B5w WAN V4dCMIYwD|n#|(TB?V:

v Z653D:CJ WAN V4SZ`XxL;

v Z653D:WAN V4`X|n;

WAN V4"WAN XB7IM&EgvdC|n

WAN V4dC|nJmz4(r^D WAN V4DSZdC#>ZEvM5wK WAN

V4dC|n#

m8PvK WAN V4dC|nMb)|nD&\#Z WRS Config> a>{Bdkb)

|n#*xk WRS Config>,kZ Config> a>{Bdk feature wrs #

m 8. WANV4dC|nEv
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#

kNDZxxvi3D:qCoz;#

Add mSw-=-(D3d(TZ WAN V4) rw-=-8CD3d(TZ

WAN XB7I)#
Disable {C WRS"{CvpD(z473dr8C473d#

Enable tC WRS"tCvpD(z473dr8C473d#

List T>10V4dC#

Remove >}ImS|nzIDw47=(47rw47=8C47D3d#

Set hCH(}5MhC time-of-day-revert-backF}w#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Add

9C add |n,*w.P47j6(z&E_7"8C&E_7rbh47DSZ#

o(:

add alternate-circuit

secondary-circuit

alternate-circuit
add alternate-circuit |n+8CSZ,S=wSZTCZ WAN XB7I#

TZ;v8CSZ,zI8(`vwSZ#8C4S`M;Xkw4S`M`

,(}g,8C4S`MITG PPP&E_7,xw4S`MrITG!PLb

h_7)#

}g:

WRS
Config>add alt
Alternate interface number [0]? 6
Primary interface number [0]? 1

Alternate interface number
bG$H8(=8CSZDSZ`E#NN LAN SZ"PPPSZ"!

PLSZr X.25 .PSZ,r_NN PPPr!PL&E_7<GO

(D8CSZ#1!5G 0#
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Primary interface number
bGwSZDSZ`E,GZmSh81$H8(D#wSZITG

NN$H(eD LAN SZ"PPP!PLr X.25 .PSZ,r_GN

N$H(eD PPPr!PL&E_7#1!5G 0#

secondary-circuit
add secondary-circuit |n+(zSZ,S=wSZTCZ WAN V4#b

=vSZXkG$HdCD#zvIrwSZ8(;v(zSZ,xTZ;(

zSZ,z2vI8(;wSZ#

}g:

WRS Config>add secondary-circuit
Secondary interface number [0]? 4
Primary interface number [0]? 1

Secondary interface number
bGZmSh81$H8(=(zSZOD&E_7SZE#NN PPP

&E_7r`47 PPPSZ<ITG(zSZ#1!5G 0#

Primary interface number
bG;vwSZDSZ`E,GZmSh81$H8(D#wSZI

TGNN$H(eDKP PPPDbh_7#1!5G 0#

Disable

9C disable |n,{C WAN V4&\,r_{C WAN V4Dw/8C47T,r

_{C WAN XB7IDw/8C47T,r_{Cw/8C47TD&Egv#

o(:

disable alternate-circuit

dial-on-overflow

secondary-circuit

wrs

alternate-circuit interface#

{C WAN XB7IDw/8C47T#

}g:

WRS Config> disable alternate-circuit
Alternate interface number [0]? 6

Alternate interface number
bG8CSZD`E,CSZG9C add alternate-circuit |n$H

dCD#1!5G 0#

dial-on-overflow alt-intfc#

{CCZyPw/8C47T(9C;8(D8CSZ)D&Egv#

}g:

WRS Config>
disable dial-on-overflow
alternate interface number [0]? 6

Alternate interface number
bG8CSZD`E,CSZG9C add alternate-circuit |n$H

dCD#1!5G 0#
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secondary-circuit interface#

(}`XD8CSZ{CX(wSZDV4,1=Z WRS XF(O9CKB

;u enable secondary-circuit |n1*9#Z WRS dCP,b=vSZ

XkG$HdCRGs(Z;pD#

}g:

WRS Config> disable secondary-circuit
Secondary interface number [0]? 3

Secondary interface number
bG(zSZD`E,CSZG9C add secondary-circuit |n$

HdCD(zSZD`E#1!5G 0#

wrs +V{C7IwOD WAN V4&\#bm>,1{CK WAN XB7IM&

Egv#

Enable

9C enable |n,tC WAN V4&\,tC WAN V4Dw/(47T,tC WAN

XB7IDw/8C47T,r_,tCw/8C47TD&Egv#

o(:

enable alternate-circuit

dial-on-overflow

secondary-circuit

wrs

alternate-circuit interface#

tC8C47

}g:

WRS Config>enable alternate-circuit
Alternate interface number [0]? 6

Alternate interface number
bG8CSZD`E,CSZG9C add alternate-circuit |n$H

dCD#1!5G 0#

dial-on-overflow
tC&Egv,"JmzhCIXF&EgvYwDN}#

}g:

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
bG;vwSZDSZ`E,TZKwSZ,z}ZtC

dial-on-overflow#1!5G 0#
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add-threshold
7(N1*=SxmS(8CSZ#K}5XkGTwSZDQdC

_7YHDYVH4m>#1!5G 90%#

drop-threshold
7(N1=Sxm;Yh*8CSZ#K}5XkGTwSZDQd

C_7YHDYVH4m>#1!5G 60%#

bandwidth monitoring interval
*9CN} add-thresholdM drop-threshold,7(wSZDxmD`X

5J#1!5G 15 k#

Minimum time to keep alternate up
1>X7IwOD IP (EXB7I=8CSZ1,\;Jm7Iw(

"B7ID1d\Z#1!5G 5 VS#

secondary-circuit interface#

(}y8>D(z47,tCw47DV4#

}g:

WRS Config>enable secondary-circuit
Secondary interface number [0]? 3

Secondary interface number
bG(zSZD`E,CSZG9C add secondary-circuit |n$

HdCD#1!5G 0#

wrs tC7IwOD WAN V4&\?~D&\#bm>g{dCK WAN XB7

IM&Egv,r|G2,1tC#

List

9C list |n,T>&\?~D+VdCE","RT> WAN V4Dw-(dTM

WAN XB7IDw-8CdT0&Egv#

o(:

list

}g:

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.
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Remove

9C remove |n,>}3d=wSZD8CSZr(z(8])SZD3d#

o(:

remove alternate-circuit

secondary-circuit

alternate-circuit alternate-interface# primary-interface#

+8C(8])SZ= WAN XB7IwSZD3d>}#=vSZXkxPK$

H8(,RG9CK add alternate-circuit |ns(D#

Alternate-interface#
bG8CSZD`E,CSZG9C add alternate-circuit |n$H

dCD#1!5G 0#

Primary-interface#
bG$Hs(=8CSZ(};>})DwSZDSZ`E#1!5G

0#

}g:

WRS Config>
remove alternate-circuit
Alternate interface number [0]? 3
Primary interface number [0]? 1

secondary-circuit secondary-interface# primary-interface#

+= WAN XB7IwSZD(z(8])SZ3d>}#XkT=vSZxPK

$H8(,"RG9CK add secondary-circuit |n+~_s(p4D#

Secondary-interface#
bG(zSZD`E,CSZG9C add secondary-circuit |n$

HdCD#1!5G 0#

Primary-interface#
bG$Hs(=(zSZ(};>})DwSZDSZ`E#1!5G

0#

}g:

WRS Config>
remove secondary-circuit
Secondary interface number [0]? 3
Primary interface number [0]? 1

Set

9C set |n,hC WAN XB7IDN}#

o(:

set ? default

first-stabilization

stabilization

start-time-of-day-revert-back
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stop-time-of-day-revert-back

default
9C set default |n,hC1!5,C1!5*4dCPH(MWN-H(1

dD47y9C#

first-stabilization
hC1!DWN-H(}5,TCZ4dCPWN-H(1dD47#

WRS
Config>set default first
Default first primary stabilization time (0 - 3600 seconds) [0]?
20

stabilization
hC1!DH(}5,TCZ4dCPH(1dD47#

WRS
Config>set default stab
Default primary stabilization time (0 - 3600 seconds) [0]?
30

first-stabilization
hCw477IP;=8C47(g{w47;\,()0,7Iwu</yh

Dk}#

}g:

WRS
Config>set first
Primary interface number [0]? 1
First primary stabilization time (0 - 3600 seconds -1 = default) [-1]?

Primary interface number
bGwSZDwSZ`E,z}ZTKwSZhCWN-H(#1!5

G 0#

First primary stabilization time
KwSZDH(1d#1!5G 1#

stabilization
hCZw47WNlb*,(s,7I!qP;=w47.0,53y*sD

H}k}#g{w47Zf(k}sT;#V,(,r#9Z8C47OLx

xP7I!q#

}g:

WRS
Config>set first
Primary interface number [0]? 1
Primary stabilization time (0 - 3600 seconds -1 = default) [-1]?

Primary interface number
bGwSZDwSZ`E,z}ZTKwSZhCH(N}#1!5

G 0#

Primary stabilization time
wSZDH(1d#1!5G 1#

start-time-of-day-revert-back
;lZ7Iw\*;=w7IDng1d#7IwIZ

start-time-of-day-revert-backk stop-time-of-day-revert-back.dDNN1dZ5

X=wSZ#v1wSZS(RzcH(N}1,E9-=wSZ#1!5G

0#

}g:
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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
bGwSZDwSZ`E,z}ZTKwSZhCWN-H(#1!5

G 0#

Time-of-day-revert-back-window start
C1djv5X0ZDp<1d#7IwIZ

start-time-of-day-revert-backM stop-time-of-day-revert-back.dDNb

1d5XwSZ#v1wSZ,(RzcH(N}1,EI5X=w

SZ#1!5G 1#

stop-time-of-day-revert-back
C1djv5X0ZDax1d#7IwIZ start-time-of-day-revert-backM

stop-time-of-day-revert-back.dDNb1d5XwSZ#v1wSZS(Rzc

H(N}1,EI5XwSZ#1!5G 1#

}g:

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
bGwSZDwSZ`E,z}ZTKwSZhCWN-H(#1!5

G 0#

Time-of-day-revert-back-window stop
C1djv5X0ZDax1d#7IwIZ

start-time-of-day-revert-backM stop-time-of-day-revert-back.dDNb

1d5XwSZ#v1wSZ,(RzcH(N}1,EI5X=w

SZ#1!5G 1#

CJ WAN V4SZ`XxL

g{*CJ WAN V4SZ`XxL,kZ GWCON (+) a>{BdkBP|n:

+
feature wrs

WAN V4`X|n

WAN V4 (WRS) `X|nJmz`X WAN V4w-(47T"WAN XB7Iw-

8C47T0&EgvD4,#NN(}`XSZxT WAN V4"WAN XB7I"

&EgvIYw4,yvD^D,+;Z7IwXt1C=,$#

Z GWCON (+) a>{B,dk feature wrs |n,xk WRS a>{#Z663Dm9

PPvK W R S |n0d&\,BPwZTb)|nvvK5w#
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m 9. WANV4`X|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#

kNDZxxvi3D:qCoz;#

Clear e}9C list |nyT>D`X3FE"#

Disable {C WRS"%@D(zSZr8CSZ,r_{C&Egv#

Enable tC WRS"%@D(zSZr8CSZ,r_tC&Egv#

List T>;uryPD8Cr(z47OD`XE"#

Set hCH(}5M1d-l-5X(1w#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Clear

9C clear |n,e}9C list |nyT>D WAN V4"WAN XB7I0&Eg

vD3FE"#

o(:

clear

": C|ne}n$DV4\Z,+G";e}n|DV4\Z#XZA;yT>E

",kND list |nPD5}#

Disable

9C disable |n,j+{C WAN V4&\?~"(}`XD(zSZ{CX(D

wSZ"{C8CSZr{C&Egv#

o(:

disable alternate-circuit

dial-on-overflow

secondary-circuit

wrs

alternate-circuit
{C WAN XB7IDw/8C47#I\P9C`,8C47D`v47T#

K|n{C9C8(8C47DyP47T#

}g:

WRS>disable alternate-circuit
Alternate circuit number [0]? 6

Alternate circuit number
bG8Cg7D`E#1!5G 0#

dial-on-overflow
{C8(w/8C47TD&Egv,x^k|DdTD WAN XB7IDtC/

{C4,#g{ dial-on-overflowG&Zn/D7I!q4,,rZB;v`X

dtDX9Z^ZU9#

secondary-circuit
(}`XD(zSZ,{CX(wSZDV4,1=9CKB;u restart "
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reload r enable secondary-circuit |n1*9#Z WRSdCP,b=v

SZXkG$HdCRGs(Z;pD#

}#ivB,Z talk 5 (GWCON)P,disable |n9SZxkGn/4,"
#VZGn/4,B#;x,TZ WAN V4(zSZ,iN"GgK#JC

Z(z47D disable |n";{CSZ>m#C|nvv{C10DtP(

4,PONNn/DtP)#*K{C(z47D9C,zh*Z WAN V4`

Xa>{Bdk disable secondary-circuit |n,"R,{CZ%c GWCON

a>{BD(zSZ#}g:

WRS>disable secondary-circuit
Secondary interface number [0]? 3

Secondary interface number
bG(zSZD`E,CSZG9C add secondary-circuit |n$

HdCD#1!5G 0#

wrs (}{C WRSI{C7IwOD WAN V4"WAN XB7I0&Egv,

1=9CKB;u restart "reload r enable WRS |n1*9#

Enable

9C enable |n,tC WAN V4SZ,(}(z47tCw47V4,tC8C4

7rtC&Egv#

o(:

enable alternate-circuit

dial-on-overflow

secondary-circuit

wrs

alternate-circuit
TZyP9C8(8CSZDdT,tC WAN XB7IDw/8C47T#

}g:

WRS>
enable alternate-circuit
Alternate circuit number [0]? 3

Alternate circuit number
bG8Cg7DSZ`E#1!5G 0#

dial-on-overflow
tC&Egv"JmzhCIXF&EgvDN}#zITP!qX9 IP -i

"4P;=8CSZO,Sx,CqGvTKmSP5#

}g:

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>
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secondary-circuit
(}y8>D(z47,tCw47#

}g:

WRS> enable secondary-circuit
Secondary interface number [0]? 3

Secondary interface number
bG9C add secondary-circuit |n$HdCD(zSZD`E#

1!5G 0#

wrs tC7IwOD WAN V4&\?~D&\#htCK&\?~,TxP WAN

V4"WAN XB7Ir&Egv#

Set

9C set |n,hC WAN XB7IDN}#

o(:

set ? default

first-stabilization

stabilization

start-time-of-day-revert-back

stop-time-of-day-revert-back

default
9C set default |n,hC4dCPH(MWN-H(1dD47y*9CD

1!5#

}g:

WRS Config>set default ?
FIRST-STABILIZATION
STABILIZATION

first-stabilization
hC1!DWN-H(5,TCZ4dCPWN-H(1dD47#

WRS
Config>set default first

Default first primary stabilization time (0 - 3600 seconds) [0]?
20

stabilization
hC1!DH(}5,TCZ4dCPH(1dD47#

WRS
Config>set default stab
Default primary stabilization time (0 - 3600 seconds) [0]?
30

first-stabilization
hC7Iwu</yhDk},b;hC&Zw47D7I!qP;=8C4

7(g{w47P4,().0xP#

}g:

WRS
Config>set first
Primary interface number [0]? 1
First primary stabilization time (0 - 3600 seconds -1 = default) [-1]?
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Primary interface number
bGwSZDwSZ`E,z}ZTKwSZhC first-stabilization#1

!5G 0#

First primary stabilization time
wSZDH(1d#1!5G 1#

stabilization
hCZw47WNlb*4+,(.s,+7I!qP;=w47.0h*H

}Dk}#g{w47Zb;k}sT#V,(,r53#9Z8C47OL

xxP7I!q#

}g:

WRS
Config>set first
Primary interface number [0]? 1
Primary stabilization time (0 - 3600 seconds -1 = default) [-1]?

Primary interface number
bGwSZDwSZ`E,z}ZTKwSZhC stabilization#1!5

G 0#

Primary stabilization time
wSZDH(1d#1!5G 1#

start-time-of-day-revert-back
;lZ7Iw\*;=w7IDng1d#7IwIZ

start-time-of-day-revert-backM stop-time-of-day-revert-back.dDNb1L5X

wSZ#v1wSZS(Rzc stabilizationN}1,E5X=wSZ#1!5

G 0#

}g:

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
bGwSZD`E,z}ZTKwSZhC first-stabilization#1!5G

0#

Time-of-day-revert-back-window start
C1djv9-0ZDp<1d#7IwIZ

start-time-of-day-revert-backM stop-time-of-day-revert-back.dDNb

1d5XwSZ#v1wSZS(Rzc stabilizationN}1,E5X

=wSZ#1!5G 1#

stop-time-of-day-revert-back
C1djv5X0ZDax1d#7IwIZ start-time-of-day-revert-backM

stop-time-of-day-revert-back.dDNb1d5XwSZ#v1wSZS(Rzc

stabilizationN}1,E5X=wSZ#1!5G 1#

}g:

WRS Config>set stop
Primary interface number [0]? 1
Time-of-Day revert back window start (1 - 24 hours, 0 = not configured) [0]?
5

dC WAN V4

Z6B dCM`X WAN V4 69



Primary interface number
bGwSZD`E,z}ZTKwSZhC first-stabilization#1!5G

0#

Time-of-day-revert-back-window stop
C1djv5X0ZDax1d#7IwIZ

start-time-of-day-revert-backM stop-time-of-day-revert-back.dDNb

1d5XwSZ#v1wSZS(Rzc stabilizationN}1,E5X

=wSZ#1!5G 1#

List

9C list |n,T>PX;vryPD WAN V4w-(dTD`XE",r_,T>

;vryPD WAN XB7Iw/8C47TD`XE"#

o(:

list all

alternate-circuit

secondary-circuit

summary

all a)**E",K**E".sGw(zSZDX(E"#

}g:

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
w47''1,7Iw"TS((z47DN}#

Completions
1(z47n/"S(1I&xPV4D"TN}#

Total packets forwarded
(}(zSZ*"DE"|\}#bGZ=v=rO*"DE"|\

M,GZ"v restartr restoral-statistics|n.0"TyPI&V4y

}[DE"|}?#

Longest Completed Restoral Period
KVNT!1"VS"kDq=,T>V4YwDn$1d,;|(

10y<CD1d#
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Total Overflow Attempts
gv}pD"TN}#

Completions
1(z47n/"S(1I&xPgv"TDN}#

Longest Completed Overflow Period
T!1"VS"kDq=,T>gvYwDn$D1d,;|(10

y<CD1d#

Primary Net Interface
(}`XD(zSZ,xP8]DSZ#

Secondary Net Interface
CZ8]`XwSZD&E_7#

Restoral Enabled
8>10ZtCKwSZDV4#

Restoral Active
8>V4GqGn/D (Yes r No)#

Current/Longest Duration
T!1"VS"kDq=,8>(zxgSZ&ZS(4,D10M

n$Vx1d#

Primary Net Interface
(}`XD8CSZ,xP8]DSZ#

Alternate Net Interface
};Cw`XwSZD8C8]DSZ#

Re-route/Overflow Enabled
8>GqtCXB7IMgv (Yes r No)#

Re-route/Overflow Active
8>XB7IMgvGqGn/D (Yes r No)#

Recent Re-route Overflow Duration
T!1"VS"kDq=,8>8CxgSZDn|XB7IMgv

DVx1d#

Alternate-circuit
a)8C47\}#Jm`XYw1lww8C47SZM`Xw3dD WAN

XB7I4,0`XD3FE"#

}g:

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
}(}`XD8CSZ8]DSZ#
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Alternate Interface
CZ8]`XwSZD&Eg7#

Reroute Enabled
8>10GqtCKwSZDXB7I#

Overflow Enabled
8>10GqtCKwSZDgv#

Primary first stabilization
Zw47D7I!qP;=8C47(g{w47P4,()0,7I

wu</yhDk}#

First stabilization
w47WNlb*4+,(.s,7I!qP;Xw47.053h

*H}Dk}#LxZ8C47OxP7I!q,1=w47ZCk

}.sT&Z,(4,#

Time-of-day revert back
;lZ7Iw\*;=w7ID1d#7IwIZ

start-time-of-day-revert-backM stop-time-of-day-revert-back.dDNN

1d5XwSZ#v1wSZS(Rzc stabilizationN}1,E5X

=wSZ#1!5G 0#

Restored times
XB7IwSZD"TN}#

Overflow times
dial-on-overflowD"TN}#

secondary-circuit
a)w(z47D\eE"#Jm`XYw1lww(z47M`Xw3dD

WAN V44,0`XD3FE"#

}g:

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
}Z(}`XD(zSZ8]DSZ#

Secondary Interface
CZ8]`XwSZD&E_7#

Secondary Enabled
8>10GqZtCKwSZDV4#

Router Primary Interface State
8>wSZD4,*BP!n.;:

S( - 8>47GS(D#
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O* - 8>47GO*D#

{C - 8>Yw1Q{C47#

;fZ - 8>dQdCK47,+fZ2~Jb#

Router Secondary Interface State
8>`XD(zSZ4,*BP!n.;:

S( - 8>47GS(D#

O* - 8>47GO*D#Z Config> a>{B,r_ZYw1X

F(O,{C(z47Dyxg12a"zbViv#

IC - 8>47&ZH}#=B#

bT - 8>47GZ(",SDxLP#

Restoral Statistics:

Primary Restoral Attempts
w47''1,S((z47D"TN}#

Restoral Packets forwarded
KVN8>y*"DE"|\}#

Most Recent Restoral Period
8>(z47&ZS(D1d"ns;N9CD1drZ10

V4P9CD1d#

summary
a)w(z47D\eE"#

}g:

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
w47''1,7IwS((z47D"TN}#

Completions
1(z47n/"S(1I&xPV4D"TN}#

Total packets forwarded
(}(zSZ*"DE"|\?#bGZ=v=rO*"DE"|\

},GZ9C restartM clear restoral-statistics|n.0,ZyPDV

4\ZZy}[DE"|}?#

Longest restoral period
KVNT!1"VS"kDq=,T>YwDn$1d,;|(10

y<CD1d#

Primary Interface and State
(}`XD(zSZxP8]DSZ#P'4,G:

S( - 8>47GS(D#
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O* - 8>47GO*D#

{C - 8>Yw1Q{C47#

;fZ - 8>dQdCK47,+fZ2~Jb#

Secondary Interface and State
CZ8]`XwSZD&Eg7#P'4,G:

S( - 8>47GS(D#

O* - 8>47GO*D#Z Config> a>{B,r_ZYw1X

F(O,{C(z47Dyxg12a"zbViv#

bT - 8>47GZ(",SDxLP#

IC - 8>47&ZH}#=B#
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Z7B WAN XB7I&\

>B5w WAN XB7I&\#|(TB?V:

v :WAN XB7IEv;

v Z773D:dC WAN XB7I;

WAN XB7IEv

WAN 7II9zhC8C7I,1w47''1,7IwcI(}8C7IT/t/

TE^DB,S#PX WAN V4D5w0PX WAN XB7IM&EgvGgN;

pKPD5w,kNDZ553D:WAN V4"WAN XB7IM&Egv;#

WAN XB7IxLf0=:

1. lb''Dw47

2. *;=8C47

3. lbw47V4

4. *;=w47

8C47ITGIZC47OdC7I!q-i(}g IP r IPX) DNN47,"R,

8C47D}]47`M;Xkw47D}]47`M`%d#}g,8C47IT

G LAN SZ"PPP"!PLr X.25 .PSZ,r_G PPPrPL&Eg7#BfG

;\I*8C47DSZ`M5}:SDLC .PSZ"SRLY .PSZ0`F V.25bis

M ISDN Dyxg#

": g{w47r8C47G&Eg7,r;\+&Eg7dCI4h&k#

© Copyright IBM Corp. 1994, 1998 75



&Egv

TZ IP (E?,1w47OD(E?YJo=8(DP51,&EgvJmz9C8

CDSZ#bmwZS(8C47.0,;XO*wSZ#1wSZD(E?o=8

(DP51,7IwS(8Cg7#*9C&Egv,XkdC WAN XB7I,Rw

SZXkG!PL# IP Gv\(}&Egvx*;=8CSZD-i#Kb,19C

&Egv1,&+ OSPFCv IP 7I!q-i,T!z RIP#

PXdC&EgvDE",kNDZ593D:WAN V4"WAN XB7IM&Egv

dC|n;#

xm`X

Z WAN XB7IdCZd,IT&Egv8(xm`XDdt#TwSZDSUM+

dxm9CJxP`X#1wSZxmo=mSP51,zI WAN XB7Iks,T

S(8CSZ#g{ WAN XB7II&S(K8CSZ,r IP #9ZwSZOD7

I!q"*<Z8CSZOxP7I!q#

g{ WAN XB7I;PI&XS(8C7I,rd(ZxPS(8CSZD"T,1

=wSZDxm9CJ5AEzP5TB#

1wSZDSUM+dxm9CJo=EzP5,"RQ,}n!dC1d1,Ez

9C8CSZ#b9 IP U98CSZOD7I!q,x*<9CwSZ#

Router B

Router A

Router C
Alternate
Link

Primary Link

LAN 1

LAN 2 LAN 3

g{7Iw A M B .dDw47'',r WAN Z7Iw B M C .d("p8C

47#Sx,7Iw A M B MI(}7Iw C xP(E#
< 3. WANXB7I. }#ivB,Z7Iw A M B 07Iw A M C .dP,S#
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mSP5MVSP58(Iw47D_7YHYVH(QdC)#dCD_7YH;G\

k47D5JYH`%d#rwv=rD47OD(E?GV*FcD#g{ZNN

=rOD(E?sZ8(DYVH,r,=P5#

dC WAN XB7I

TBGdC WAN XB7I1yhD=h#B;ZGPXgN4Pb)NqD>}#

*dC WAN XB7I,zh*:

1. dCw47

2. dC8Cg7

3. rw478d8Cg7#z2I*w478(H(\Z#

zIrw478(Z,=H(\Z(g{Q-dC).sy"zD t ime-of-day

revert-back#bM9(z47T#VS(4,,1=C'yZ{D1daxMZG

_eZ9-=w4719#

": w47M8C47ITG;,D}]47`M#|GITG:

v LAN SZ#

v PPP.PSZ#li>

v !PL.PSZ#

v X.25 .PSZ#

v PPP&Eg7#

v !PL&Eg7#

WAN XB7IdCy>

Z783D<45wKZ ISDN O+!PL&Eg7Cv8C47D WAN XB7I#g

{7Iw A M7Iw C .dD!PL DLCI '',r WAN XB7I9C&Eg7

("p(}7Iw D D8C,S#g{w47.;;\,S=\?D;u'_O,r

WAN XB7I(}mb;u'_("p,S=\?D8C7I#
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TB?VG5wgNZ<4PD7Iw A OhC WAN XB7I#zh*:

v dCw!PLSZ (1),9dPyhD PVC r PVC i,r_,Z!PLSZOt

C No-PVC &\#

v dC ISDN SZ (2) 0d!PL&Eg7 (3)#

v +&Eg78(*w47!PLSZD8C47,"R,Z&Eg7dCa>{B

"v ’set idle 0’ |n#

– zIP!qTX8(:

– w47DH(\Z,

– w47Dtime-of-day revert-back0Z#

BfTb)NqxPKj8D5w#

dC!PLSZ

*T WAN XB7IdC!PLSZ,Z7Iw A O,Zw!PLSZOD7Iw A

M C .dmS PVC#

1Td|7IwD,SO*1,*9w FR SZT>O*,zh}v!n:

1. tC No-PVC &\#tCKK&\s,g{;Pn/D PVC,r FR SZO*#

Frame
Relay

DLCI DLCI

DLCI

Router D Router B

Router A

Router C

Headquarters

Branch 3

Branch 2

Branch 1

2,3

1

ISDN

Alternate
Link

Primary Link

< 4. WANXB7IdCy>. V?9C!PLT,S=\?#
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2. 4*sdC PVC,+;*dC*sD PVC iPD PVC#ZbVivB,FR SZ

Z PVC ;n/D4,BO*#

3. 4*sdC PVC /,"+dw*XhD PVC iD;?V#ZbVivB,FR S

ZZXhD PVC iPDyP PVC ;n/D4,BO*#

4Ub)=h,dCw!PLSZ:

1. g{z;PbydC,+SZOD}]47hC*!PL#

Config>set data-link frame relay
Interface Number [0]? 2

2. xk!PLdCxL#

Config>network
What is the network number [0]?2
Frame Relay user configuration
FR Config>

": vjIdCw!PLSZD=v#`=hPD;v#

3. 9C add permanent-virtual-circuit |n,mS PVC#

4U*s,dC PVC:

TZJb :Is circuit required for interface operation ?;, kdk y#

*+ PVC dCIXhD PVC iI1:

a. TZJb :Does circuit belong to a Required PVC group ?;,kdk y#

b. kdki{,TXpJb :What is the group name ?;#

g{zQmSK PVC,k9C change permanent-virtual-circuit |n,4Uh

*dC PVC,"+d!1X8(=XhD PVC i#j8E",kNDAccess

Integration Servicesm~C'8OPD9C!PLSZ#

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. g{h*,ktC No-PVC &\#

": v1z;PxPO;=1,jIb;=#

FR Config>enable no-pvc

z9IT!PLhCd|N}#j8E",kNDAccess Integration Servicesm~C'

8OPD‘9C!PL’#

dC ISDN SZM&Eg7

dC7Iw A M D .dD ISDN SZM&Eg7#PXgNdC ISDN SZM&E

g7,kNDAccess Integration Servicesm~C'8OPD‘9C ISDN SZ’#

k WAN V4y;,DG,zXkZ+Cv8C47D&E47OdCI7I-i#g

{;\h9I7I-i"M,$E"|,r49^k7I!q,8C47<+(",

S#ZbVivB,g{zv*KXB7I!qx9C8C47,r{C&Eg7#

*{C&Eg7,kZ Config> a>{B,dk disable interface |n#
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g{zr ISDN SZ8(K`u&Eg7,rzIT&Eg7hCEH6#g{yPD

B E@ZomSZOPn/D&Eg7,"R_PO_EH6Dg7SUKE"|,r

nMDEH6,SU9,xO_DEH6g7("p,S#

zI+EH6hCZ 0 M 15 .d,dP 15 m>n_EH6Dg7,0 m>nME

H6Dg7#B(&Eg7D1!EH6G 8#kZ Circuit Config> a>{Bdk

set priority T|DEH6#

8(MdC8C47

xk WAN XB7IdCxL,T+&Eg78(* LAN SZ"PPP"!PLr X.25

.PSZD8Cg7,r+&Eg78(* PPPr!PL&Eg7,"R,Zh*Di

vB,I8(H(\Zr/M time-of-day revert-back0Z#

P=V`MDH(\Z:

v WNH(\Z,G17IwWN"TS(wSZ1,ZwSZxkn/4,.07

IwyH}D1d#g{ZWNH(\Zax.s,w474xkn/4,,r WAN

XB7IS(8C47#

v H(\Z,GZ7IwS8C47*;=w47.0,7Iw*7(w47GI?

DxyH}D1d#

time-of-day revert-back0ZGZS(w470NNQdCDH(1daxs,C'Z{

*;=w47DX(1d#

(}9C 24 !11S,C'8(9-0Z*<Max1D!11d#(z47&ZS

(4,,1==o*<1d1EO*#g{w47U*(1D1dG&Z*<Max

!1(;Z0ZP).d,rt/H(1d.s"4*;=w47#

4b)=h8(MdC8C47:

1. xk WAN V4dCxL#

Config>feature wrs
WAN Restoral user configuration

2. +&Eg78(*w!PLSZD8Cg7#

WRS Config>add alternate-circuit
Alternate interface number [0]? 4
Primary interface number [0]? 1

3. tC8Cg7#

WRS Config>enable alternate-circuit
Alternate interface number [0]? 4

4. I!qTX8(WNH(\Z#

g{*hCX(wSZDWNH(\Z,k9C set first-stabilization-period |

n#TZ4hCX(\ZDyPSZ,g{*hC1!DWNH(\Z,k9C set
default first-stabilization-period |n#

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. I!qTX8(H(\Z#g{**8(XSZhCH(\Z,k9C set
stabilization-period |n#TZ4hCX(\ZDyPSZ,g{*hC1!DH

(\Z,k9C set default stabilization-period |n#
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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. I!qTX8( time-of-day revert-back0Z#

g{*hC8(SZ0ZD*<Max1d,k9C set start-time-of-day-revert-back

M stop-time-of-day-revert-back|n#1!5 0 m>4dCNN0Z#24 !11S

p<Z 1 a.m.,axZg9 24 c#g{*<1dMax1d`,(+;G 0),r9

-+<7XZb;1d,1"z#

TBGhC5X0ZD=v5}:

a. g{*<1dG 23,ax1dG 3,r9-0ZT>*S 11 p.m.= 3 a.m.#

b. g{*<1dG 1,ax1dG 5,r9-0ZT>*S 1 a.m.= 5 a.m.#

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]?
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Z8B 9CxgwHLr&\

>Bi\gN9CxgwHLr&\,|(TB8v?V:

v :xgwHLrEv;

v Z843D:9CxgwHLryb TCP M UDP (E?;

v Z843D:xgwHLrD_ICT;

v Z863D:dCxgwHLr;

v Z923D:(} TN3270~qw9CxgwHLr;

xgwHLr9C IBM P?D:Xyb<u,7(C4SU?;vB,SDnQ~q

w#bn<u,yCZ Solaris"Windows NTM AIX D IBM xgwHLrz7P#

xgwHLrEv

xgwHLrGa_~qwT\D;V&\,|(}Z;i~qwZ+ TCP/IPa0k

s*"=;,D~qw,5VyP~qwPDks:Xyb#TZC'M&CLr4

5,bV*"YwG8wD#xgwHLrc:&CZ;)~qw&CLr,g

E-mail"World Wide Web~q"V<="P}]bi/Md| TCP/IP&CLr#

(}xgwHLr2I+;i~qwD^4, UDP &CLr(E?:Xyb#

xgwHLrIa)bvf5hsJbD&\?s"inMIdf#D=8,PzZ

ns^HXvSC'V!D1\#Ze5hsZd,xgwHLrIT/iRC4&

mkxksDnQ~qw#

xgwHLr&\D:XybYw;9Cr{~qw#xG(};V@XD:Xyb

0\mm~DiO,5V`vC'~qw1P(E?Dyb#xgwHLr9\lb

''~qw,"I+d(E?rd|IC~qw*"#

yP"rxgwHLrFczDM'zks<;*"=X(~qw,C~qwGIx

gwHLry]X(/,hC(X!(DnQ~qw#C'I9Cb)(XD1!

5,rZdCYwZdST|D#

~qwrM'z5Xl&1^hxgwHLrDNNNk#^h=SDm~,MIZ

C'~qwO5VkxgwHLrD(E#

TZsM"Idf#D~qwxg45,xgwHLr&\GdH("P'\mDX

|#(}xgwHLr,I+m`@"D~qw4SI;v%;Dib~qw#by

C'V!TbMmV*;v%;D IP X7#xgwHLr@"X4Pr{~qwD&

\;yPks<;"M=xgwHLrFczD IP X7#

xgwHLrJmyZ SNMP D\m&CLr(}SUy!3FE"M1Z/f,5

VTxgwHLr4,D`X#PXDj8E",kND Protocol Configuration and

Monitoring Reference Volume 1PD:SNMP \m;#

xgwHLr\P'XxP:/~qwD(E?:Xyb,5VC'V!DH("P

'\m#
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9CxgwHLryb TCP M UDP (E?

:XybPm`;,D=(#dPP)=(JmC'ZZ;v~qwYH:}r;P

l&1,fzX!qd|D~qw#m;V=(G-7(,(}C=(r{~qwI

!q;vC4&mksD~qw#bV=(OC,+T4<G?j~qwOD10:

Xr?j~qwGqIC#

Tks`M"~qw:XVvrC'8(DIdC(X/*y!,xgwHLrIT

+T;,~qwDks:Xyb#*\mwV;,`MDybYw,xgwHLrI

TB?~iI:

4Pw Tw,SD:XybGTSU=Dks`M*y<D#dMDks`MG

HTTP"FTP M Telnet#K?~<UKP#

(fw i/~qw"(}?v~qwD-iVva{#(fw+a{E"+M=\m

wThCOJD(X#(fwG;vI!?~#

xgwHLr'V FTP"HTTP"SMTP"NNTP"POP3M Telnet`MD(f

w,T0 TN3270 (fw,C(fw, TN3270 ~qw;,9CZ IBM

2210s"IBM 2212s M IBM 2216s P,KbxgwHLr9'Vk Workload

Manager (WLM);,Z MVS 53O9CD MVS (fw#WLM @]wT

D MVS ID 4\m;(}?D$w:I#xgwHLrIT9C WLM -z

TKP OS/390 V1R3r.sf>D MVS ~qwDksxP:Xyb#

T UDP -i45,;P(ED-i(fw#g{zP MVS ~qw,rIT

9C MVS 53(fw4a)~qw:XE"#mb,g{KZ}Z&m TCP

M UDP (Ew,rI9COJD TCP-i(fw*KZa)(fwdk#x

gwHLr+9CCdkTKZOD TCP M UDP (E?xP:Xyb#

\mw ~qw(XDhCGyZ:

v 4PwPDZ?F}w

v I-i(fwa)D4T~qwD4!#

v 4T53`XLr (MVS (fw) D4!#

\mwG;vI!?~#+G,g{;9C\mw,rxgwHLr+ICy

Z10~qw(XD-7wH(4yb:X#

19CxgwHLrT^4, UDP (E?xP:Xyb1,C';\9CG)T4T

ksD?DX IP X7l&M'zD~qw#PXDj{bM,kNDZ903D:dC

xgwHLr~qw;#

xgwHLrD_ICT

y>xgwHLr&\PTBXT,Sm`;,DGH4,}Gb)XT#$xgw

HLrvJODEJ\!:

v CLrliyPdk76D(E?#g{VP,SOD;)E"|G(}xgwH

LrT;,D76=o~qw,r~qwa"44;C,S#

v CLr#VTyPQ(",SDzY,d;CLr";U9b),S,+g{xg

wHLr,SmDG<*',+<B,S4;#

v TZ1wO;PLM,SU9DNNH0DPL7Iw,bViv<avV#

9CxgwHLr
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IZ_Pb)XT,yTTZ{v:/w45,BPJOG\OXD:

v g{xgwHLrIZ3V-rvVJO,*'KyP,Sm,r+'%M'z=

~qwDyPVP,S#YhfZ93M'z1S=o~qwDZ~vxgwHL

r,r;P-}(#*8VSD7I-iSY.s,BD,SE\S(#

v g{H0 IP 7IwkdCsDxgwHLr.dDSZ'',r+*'yP,S,

r;(fZm;v=o`,xgwHLrDSZ,IP 7IwZbyDSZP4PB}

V4 (TSY8VSD3r9C ARP O/z9)#

v g{xgwHLrM~qwdDSZ'',RH0DPL7IwYhxgwHLr

GO;vPL,r;aTBD,SxPXB7I#+*'VP,SR^(("B,

S#

yPb)JOP,;vPxgwHLrJO,2PxgwHLrZSJO,<+<B

*'yPVP,S#499CKPj< IP V4z9D8]xgwHLr,nmkDV

4Yw2G\}D,R;J&ZBD,S#n5DivGb),S^(V4#

*DxxgwHLrDICT,xgwHLr_ICT&\9CBPz9:

v =vxgwHLr,|G_8k`,DM'z"`,D~qw:/w.dD,(

T,,1=vxgwHLrd2_8,(T#

v =vxgwHLrdD:v/;z9,CZlbxgwHLrJO#

v ;VIoTj<,C4j6S?vxgwHLr\M;\=oD IP wz#

v xgwHLr}]bD,=E" (4,Sm"IoTmMd|}]b)#

v !qn/xgwHLrD_-,CZ\m~qwDx(:/wM8]xgwHL

r,|G.d#V,=#

v 4PlY IP f;Dz9,Z_-rYw1v(*;n/M8]4,19C#

JOlb

}Ky>DJOlbj< ((}v/{"lbn/M8]xgwHLr.dGq*',

(T) b,9Pm;v{*:IoTj<;DJOlbz9#1dCxgwHLr1,

C'a)wzPm,xgwHLr&\<7=ob)wz"}7$w#wzITG7

Iw"IP ~qwrd|`MDwz#wzIoT(}lbwzxg,SqC#

g{v/{"^(w},rn/xgwHLr;YzcI=oTj<R8]xgwH

LrI=o1,r"z*;#*KZyPICE"y!Owv_,n/xgwHLr

PfIXr8]xgwHLr"MdIoT\&#;s,8]xgwHLr+C\&

kT:DHO,"v(Gq*;#

}]b,=

w*xgwHLrM8]xgwHLr(}0v/1z9#V|GD}]b,=#x

gwHLr}]b|(,Sm"IoTmMd|E"#xgwHLr_ICT&\9

C}]b,=-i,T#$=vxgwHLr|,`,D,Smn#C,=<GK}

p+dSYD;vQ*ms]^#I-i4P}]bDu<,=,;s(}\ZTD

|B#V}]b,=#
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V4_T

vVxgwHLrJO1,IP f;z9+"LQyP(E?<r8]xgwHLr#}

]b,=z9#$8]xgwHLrkn/xgwHLr_P`,Dn#1xg (NN

M'zMsK~qw.dD2~rm~=i) PvVJO,RfZ(r8]xgwHL

rD8C76,rZ8C76O4P*;#

IP f;

": Y(:/w IP X7w*H0PL7Iw (IP 7Iw),;Z,;_-SxO#

IP 7Iw+(} ARP -iVb:/wX7#*4P IP f;,xgwHLr (8]D

d*n/D) +rTm"v ARP ks,Cks;c%=yP1S`,RtZC:/w

_-SxDxg#H0PLD IP 7Iw+|Bd ARP m (@] RFC826),Tc+C

:/wDyP(E?"M=BDn/ (H08]D) xgwHLr#

dCxgwHLr

*'VC'V!,C'I9C`V=(dCxgwHLr#g{M',SDC'V!

;P;vwz{,rIT(e;v%;:/wMC'<8SU,SDNbKZ#Cd

Cg<5Py>#

g{C'V!|(Tm`+>r?EDwzYw,?;v+>r?ET;,D URL D

SkC'V!,rPX*9Cm;VdCxgwHLrD=(#ZTODivP,C

'rm#{*?v+>r?E(e;v:/w,"#{(eZgZ873D<6y>D URL

OSU,SDNbKZ#

NETWORK
DISPATCHER

cluster

port
80

port
25

InternetClient

Server 1

Server 2

Server 3

Server 4

< 5. BfGdC* 1 v%;D:/wM 2 vKZDxgwHLrD5}#

9CxgwHLr

86 AIS V3.2 9C&\?~



g{zPG#sDV!,V!P?v-i'V`v~qw,rnC9CZ}VdCx

gwHLrD=(#}g,C'*BXsMD~,a!qx1S T3 _7DVk FTP~

qw#ZTOivP,C'rm#{*?vx%;KZ,+x`vgZ883D<7y>

~qwD-i(e;v:/w#

NETWORK
DISPATCHER

cluster

cluster

cluster

port
80

port
80

port
80

port
23

port
23

port
23

InternetClient

Server 5

Server 9

Server 1

Server 6

Server 10

Server 2

Server 7

Server 11

Server 3

Server 8

Server 12

Server 4

< 6. BfGdC* 3 v:/wM 3 v URL DxgwHLrD5}#

9CxgwHLr
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dC=h

ZdCxgwHLr.0,h*:

1. #$xgwHLr_Pk~qwD1SSZ#~qwI_P,s57Iwr Internet

D@",S,byS~qw=M'zDvx(E?ITT7xgwHLr;+C'

;XdC@"D,S#

g{_ICTTzDxg.VX*,rITSZ893D<8P4=dMD_ICT

dC#

NETWORK
DISPATCHER

cluster   port 443

cluster   port 80

cluster   port 23

InternetClient

Server 4

Server 1

Server 7

Server 5

Server 6

Server 3

Server 9

Server 2

Server 8

< 7. BfGdC* 3 v:/wM 3 v KZDxgwHLrD5}#

9CxgwHLr
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2. dCh8SZ#|(dCyPSZ"yPSZOD IP X7MyPJCD7I-i#

,1Xk9C set internal-ip-address |ndCZ? IP X7#kNDProtocol

Configuration and Monitoring Reference Volume 1,q!PX set internal-ip-address
Dj8E"#

3. t/rXBt/h8#

Z IBM 2212 OdCxgwHLr

*Z IBM 2212 OdCxgwHLr,h*:

1. 9C feature ndr |nCJxgwHLr&\#

2. 9C enable executor M enable manager |ntC4PwM\mw#

3. 9C add cluster |ndC:/w#

4. TZa)`&-iD~qwD?v:/w,9C add port |ndC TCPM UDP

?DXKZ#KZ5}g: CZ HTTP D 80"CZ FTP D 20 M 21 0CZ

TelnetD 23#

5. 9C add server |ndC~qw#~qw<UkKZM:/w`X#g{~qw

DYw53'V`p{hC,r;v~qwI~q`vKZ,;vKZI&C=

`v~qw,R;v~qwItZ`v:/w#

6. 9C add advisor |ndCNb(fw#

< 8. _ICTxgwHLrdC

9CxgwHLr
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":

a. TZ MVS (fw,;*ZNN:/wB(eKZEk5 (1!5G 10007)#

CKZEk;I MVS (fwCZZ MVS 53Pk WLM (E#

b. TZ TN3270(fw,dk=vKZ5#CZM'z/~qw(EDKZEk5

(1!5G 23) XkZOJD:/wBxP(e#;*ZNb:/wB(e(E

KZ5 (1!5G 10008)#(EKZ5;I TN3270(fwC4S TN3270~

qwU/:XE"#

7. 9C enable advisor |ntCC'dCsD(fw#

g{z*dC_ICTDxgwHLr,k4TB=hYw#g{;hdC_IC

T,rIaxdC#

": HZw*xgwHLrO4Pb)=h,;sZ8]xgwHLrO4P#*#

$}]b}7,=,w*xgwHLrPD4PwXkHZ8]PDtC#

8. xgwHLrGdCIw*D9G8]D,*;GdCIV/9GT/,I9C add
backup |nxPhC#

9. *dCw*M8]xgwHLr.dyPv/76,I9C add heartbeat |n#

76I4M?D IP X78(#XpFvZw*M8]xgwHLr.ddC`vv

/76,T7#;vKZJO;aF5w*M8]Fcz.dDv/(E#

10. TZ*7#j{~q,x*sxgwHLrXk\;=oDwz IP X7PmDd

C,I9C add reach |n#;c45,w*G~qwSx"s57IwMw\

?E$w>#

C'*|DdC,I9C set" remove M disable |n#PXb)|nDj8E",

kNDZ953D:Z9B dCM`XxgwHLr&\?~;#

dCxgwHLr~qw

*Z~qwOdCxgwHLr,h*:

1. 4!h8p{hC#

TZ TCP M UDP ~qw,C'Xk+4!h8 ((#F* lo0 ) hC (r~Ip

{hC) *:/wX7#xgwHLrZ+ IP |*"=~qwFcz.0,;a|

DC|PD?DX IP X7#1C'+4!h8hC*rp{hC*:/wX71,

~qwFcz+S\;(;=:/wX7DE"|#

TZ~qw45,9C:/wX7,x;GdTmD IP X74l&M'zG.VX

*D#TOy5;f0 TCP~qw,;f0;) UDP ~qw,1l&"M=:/

wX7Dks1,b)~qw9CdTmD IP X7#1~qw9CdTmD IP X

71,P)M'zar*~qwDl&;G4T|Z{D4 IP X7xO}Cl&#

C'&;9CG)l&M'z19C4TksD?DX IP X7D UDP ~qw#Z

bVivB,4TksD?DX IP X7G:/wX7#

g{zDYw53G'VxgSZp{hCDYw53,g AIX "Solaris r

Windows NT,rz&+4!h8p{hC*:/wX7#9C'Vp{hCDYw

53DC&G,C'IT+~qwFczdC*~q`:/wX7#

g{zDYw53G;'Vp{hCDYw53,g HP-UX M OS/2,rzXk+

lo0 hC*:/wX7#

g{zD~qwGKP TCP/IP V3R2D MVS 53,rzXk+ VIPA X7hC

*:/wX7#|+w*4!X79C#VIPA X7;;(*tZ1S,S= MVS

9CxgwHLr
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ZcDSx#g{zD MVS 53}ZKP TCP/IP V3R3,rzXk+4!h8h

C*:/wX7#g{z}Z9C_ICT,rXkZ MVS 53PtC RouteD,

Tc_ICTf;z9}#$w#

": >BPvD|nZTBDYw53Mf>PxPKbT:AIX 4.1.5 M 4.2"

HP-UX 10.2.0"Linux"OS/2 Warp Connect Version 3.0"OS/2 Warp Version

4.0"Solaris 2.5 (Sun OS 5.5)0 Windows NT 3.51M 4.0#

I9Cgm10Py>DC'Yw53|hCrp{hC4!h8#

m 10. TwHLrD4!h8 (lo0) xPp{hCD|n
53 |n

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
Windows NT

a. %w*<,Y%whC#

b. %wXFfe,Y+wxg#

c. g{z9;PgKYw,rmS MS 4!Jdw}/Lr#

1) Zxg0ZP,%wJdw#

2) !q MS 4!Jdw,Y%w7(#

3) vVa>s,ek20C CD rEL#

4) Zxg0ZP,%w-i#

5) !q TCP/IP-i,Y%wtT#

6) !q MS 4!Jdw,Y%w7(#

d. +4!X7hC*zD:/wX7#S\1!DSxZk (255.0.0.0),;

*dkxXX7#

": zXkHKv,;sZ TCP/IPdCBD MS 4!}/LrT>v4

.0XBxkxghC#

2. iR=S7I#

P)Yw53Q4(K1!7I,Rh*>}C7I#

a. Z Windows NT53PiR=S7II9CgB|n: route print

b. ZyP UNIX 53M OS/253PiR=S7II9CgB|n: netstat -nr

c. Windows NT535}:dk route prints,+T>kTB`FDmq# (>}

9>iRM>}(yxgZk* 255.0.0.0D:/w 9.67.133.158D=S7ID

Yw}L#)

n/7I:
xgX7 xgZk xXX7 SZ j<

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

9CxgwHLr
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d. Z0xXX71;PBIiR:/wX7#g{fZ=S7I,r:/wX7

+vV=N#ZxvD5}P,:/wX7 (9.67.133.158)vVZZ 2 PMZ 8

P#

e. xgX7IZ:/wX7vVD?;PPiR#C';h*b)7IPD;v

7I,h>}d|^XD7I#>}D=S7I&G;vxgX7,T:/w

X7DZ;v};*7,sz}vc#Z5}P,=S7IZZ 2 PP,dxg

X7* 9.0.0.0:

9.0.0.0 255.0.0.0 9.67.133.158 9.67.133.158 1

3. >}yP=S7I#

9CC'Yw53|n m11 4>}yP=S7I#

m 11. ;,Yw53D>}7ID|n

Yw53 |n

AIX route delete -net network_address cluster_address

HP-Unix route delete cluster_address cluster_address

Solaris ^h>}7I#

OS/2 ^h>}7I#

Windows NT route delete network_address cluster_address

": C|n&Z MS-DOSa>{Bdk#

(} TN3270 ~qw9CxgwHLr

xgwHLrI(}:/w 2210s"2212s"xg+CLr9C,r(}KP TN3270~

qw&\ (C&\* TN3270e~qwa)KsM 327073D'V) D 2216s9C#

TN3270(fwJmxgwHLrS?v TN3270e~qw51XU/PX:XD3FE

",TcZ TN3270~qwP5V:XDnQV<#}KG)xgwHLr7Iwb?

D TN3270~qwb,:/wPD TN3270~qwPITP;vGZ?D - |Iw*

xgwHLrZ,;7IwKP#

dC}LDX|

TN3270e~qwDdCkZb)~qw.0GqPxgwHLr,yX*#B5O,

TN3270e~qw^(*@4TM'zD(E?}(}mbDFczxPwH#+G,1

hC(}xgwHLr9CDb? TN3270~qw1,P;)*c&NG:

v IZxgwHLr;|Dd*"x~qwDE"|PD?DX IP X7 ( g:/wX

7),yT?v~qwPD TN3270 ~qw IP X7XkhCIk:/w IP X7`

H#

v *K+E"|+Mx~qw&\,KP TN3270~qw&\D7IwXk*@7Iw

PKPD TN3270&\D IP X7#rK,TN3270~qw IP X7 (g:/wX7)

2XkZ?v TN3270~qw7IwO,w*7IwDZ? IP X7rw*7IwS

Z.;OD(zX7xP(e#

v C'Xk7# TN3270e~qw (g OSPFr RIP)O9CDyP7I-i<;"<:

/wX7#xgwHLr7IwXk“5P”f0=M'zxgD:/wX7,by

xgwHLr7IwXkG(;"<:/wX7D7Iw#

9CxgwHLr
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v Z,; LAN O,g{M'z=xgwHLrD(E?kxgwHLr=~qwD(

E`,,rC'Xk7#;l&:/wX7D ARP,rK:/wX7;\Z~qw,

C LAN DSZO(e#xgwHLrXkGZSUM'z(E?D LAN O(;l

& ARP DLr#

1 TN3270~qwkxgwHLr&Z,;7IwP1,TN3270~qw IP X7;h

C*:/wX7,+CX7Xk4;1wZ? IP X7rSZX7Z7IwO(e#

w> LU MxgwHLr

ZxgwHLr73P,h*Xp"bw> LU (e#T,>rw> LU Da0ks

I;wH=NN~qw#bb6EXkZ?v~qwP(ew> LU,r*?v~qw

;*@a0ZDv~qw.0xPwH#

9CxgwHLr
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Z9B dCM`XxgwHLr&\?~

>Bi\xgwHLr&\?~dCMYw|n#|(TBZ]:

v :CJxgwHLrdC|n;

v :xgwHLrdC|n;

v Z1123D:CJxgwHLr`X|n;

v Z1123D:xgwHLr`X|n;

CJxgwHLrdC|n

*CJxgwHLrdC73,h*:

1. Z OPCONa>{ (*) Bdk talk 6#

2. Z Config > a>{Bdk feature ndr #

xgwHLrdC|n

m12TxgwHLrdC|nxPEv,d|BZTb)|nxPbM#b)|nZ NDR

Config > a>{Bdk#

m 12. xgwHLrdC|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kND

Zxxvi3D:qCoz;#

Add dCxgwHLrDwV?~,|((fw":/w"KZM~qw#

Clear e}+?xgwHLrdC#

Disable {C8]"4PwM\mwHxgwHLr?~#,12{CX(D(f

w#

Enable tC8]"4PwM\mwHxgwHLr?~#,12tCX(D(f

w#

List T>+?xgwHLrdCrdCDX(?V#

Remove >}xgwHLrdCDX(?V#

Set |D(fw":/w"KZ"~qwrxgwHLr\mwDdCN}#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Add

9C add |nIdC(fw":/w"KZ"~qwM=oX7# *o_ICT,C

'2I+CxgwHLrdC*w*Dr8]D,"dCCZv/M}]b,=D IP X

7#

o(:

add advisor . . .

backup . . .

cluster . . .
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heartbeat . . .

port . . .

reach . . .

server . . .

Advisor name port# interval timeout comm-port

8((fwD{FMKZ#CN}28((fwTXb-iU/E"D5J,

M(fwO*-i;IC.sD1d\Z#

name 8((fw`M#

m 13. (fw{FMKZEk
(fwE (fw{F 1!KZE

0 FTP 21
1 HTTP 80
2 MVS 10007
3 TN3270 23
4 SMTP 25
5 NNTP 119
6 POPS 110
7 TELNET 23

P'5:0 - 7

1!5:1

port# 8(C(fwDKZEk#

P'5:1 = 65535

1!5:kNDm13#

interval
8((fwi/?v~qw-iD5J,Tk*%;#g{-}C1

d5D;ksT;PU=~qwl&,r(fwO*C-i;IC#

P'5:0 = 65535

1!5:5

timeout
8((fwO*-i;IC.0D1ddt,Tk*%;#

*#$\mwZd:Xybv_P;9C}]gvDE",\mw;

9C4T1djGHCN}hC5mD(fwE"#(fw,11d

&sZ(fwV/1ddt#g{,11dOL,\mwI\avT

>&9CD(f#1!ivB,(fw(f;a,1#

C,15;c&CZC'{C(fwDiv#k;*+CN},H0

i\D;k1ddtD,1l},C;k1ddtD,1k^l&D

~qwPX#

P'5:0 = 65535

1!5:0,m>O*-i<UGICD#

dCxgwHLr
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Comm-port
8( TN3270(fwC4k TN3270~qw(EDKZEk#CN}

;Cw TN3270(fwdk#

P'5:1 = 65535

1!5:10008

} 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

} 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

8(CxgwHLrG8]D9Gw*D#

role (eGw*D9G8]DxgwHLr#;P1C'<8xP_`d

C,"KP_ICT&\1,E\9CC|n#ZbVivB,C'

9XkdCv/ (add heartbeat ) MIoT (add reach )&\#

P'5:0 r 1

0 m>w*

1 m>8]

1!5:0

strategy
8(xgwHLrGqT/rV/X*;Xw*#=#g{_T;h

C*T/,r^[N1w*xgwHLr''"d*8] (48]xg

wHLr4PK IP f;&\),;)}]b,=,|+T/I*n/D

xgwHLr#g{_T;hC*V/,rIDw*xgwHLr+

d*8]#=,RYw1Xk9C talk 5 PD switchover |nE\
YN9dd*n/,#kNDZ1183D:Switchover;#

P'5:0 r 1

0 = T/

1 = V/

1!5:0

5}:

add backup
Role (0=Primary, 1=Backup) [0]?
Switch back strategy (0=Auto, 1=Manual) [0]?

cluster address FIN-count FIN-timeout Stale-timer

8(:/wD IP X7M4Pw4PxgwHLr}]b^C%*U/D5J#

dCxgwHLr
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address
8(:/wD IP X7#

P'5:NbP'D IP X7

1!5:0.0.0.0

FIN-count
8( FIN ,1r Stale(1w 1d=s,4Pw"TSxgwHLr

}]b>}^C,SE".0,Xk&Z FIN 4,D,S}?#

P'5:0 = 65535

1!5:4000

FIN-timeout
8(4Pw"TSxgwHLr}]>}^C,SE"0,;v,S

Z FIN 4,By-}Dk}#

P'5:0 = 65535

1!5:30

Stale-timer
8(4Pw"TSxgwHLr}]>}^C,SE"0,,SQ&

ZGn/,y-}Dk}#

P'5:0 = 65535

1!5:1500

5}:

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

8(CZv/{"D;u76#*#$I?,(iC'dC`vn#v/{"

+StZCxgwHLrD address1wrtZTHxgwHLrD address2#

address1
8(Cwvv/{"DxgwHLrDSZ IP X7#

P'5:Nb IP X7

1!5:0.0.0.0

address2
8(v/{"wrDTHxgwHLrDSZ IP X7#|XkGS

address1P8(DSZI=oDX7#

P'5:Nb IP X7

1!5:0.0.0.0

5}:

dCxgwHLr
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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

8(KZMKZtT#

cluster-address
8(:/wD IP X7#

P'5:Nb IP X7

1!5:0.0.0.0

port# 8(C:/wyC-iDKZE#

P'5:1 = 65535

1!5:80

port-type
8(IZCKZOxP:XybD IP (E?D`M#'VD`MP:

v 1 = TCP

v 2 = UDP

v 3 = =_

P'5:1, 2, 3

1!5:3

max-weight
8(CKZO~qwDns(X#|0l4Pwr?v~qw"vk

sD}?.n#

P'5:0 = 100

1!5:20

port-mode
8(KZGqS%;DM'zr%;D~qw (Q*G sticky) +My

Pks,Gq9C;/ FTP (pftp) MrZC:/wO;9CX(-i

(^)#

P'5: 0 - 2,dP:

v 0 = ^

v 1 = sticky

v 2 = pftp

1!5:0

5}:

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

dCxgwHLr
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8( URL Zk1IT9CD(d{#1dC Web~qw_Y:fDxgwH

Lr,rZ f webc a>{B9C add r modify url |n1,IT9C(
d{#w*(d{9CDV{G * (GE) r # (}V{E)#(d{Iw* URL

D;?VCZNN;C#

{E * zm^V{rw*C URL ;?VDyPV{:

5}:*abc.html +K}TB URL Zk#

abc.html
finabc.html
defchtjqsprabc.html

{E # zmNb%vV{#

5}:ab#.html+K}TB URL Zk#

abc.html
abf.html
abo.html

1!qKKZ#= 3 (_Y:f=3) R4mSBD_Y:fVx1,TB5}G

JCD#

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

8(xgwHLrXk\;=o"}7KPDyPwzX7#|ITG~qw

X7"7IwX7"w\?E$w>rd| IP wz#

address
8(?j IP X7#

P'5:Nb IP X7

1!5:0.0.0.0

5}:

add reach
Address to reach [0.0.0.0]?

server cluster-address port# server-address server-weight server-state

8(:/wP~qwDtT#

cluster-address
8(5PC~qwD:/w IP X7#

P'5:Nb IP X7

1!5:0.0.0.0

port# 8(KPZC~qw,SOD-i#

P'5:1 = 65535

dCxgwHLr
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1!5:80

server-address
8(~qw IP X7#

P'5:Nb IP X7

1!5:0.0.0.0

server-weight
8(4PwD~qw(X#|0lxgwHLrrCX(~qw"M

ksD5J#

P'5:0 =ns(X,I add port|n8(#

1!5:ns(X,IKZ|n8(

server-state
Z4Pw$w1,8(|Gq+~qw1wICDr;ICD#

P'5:0 (B) r 1 (O)

1!5:1

5}:

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]?

N}dC^F

m14BfPvK;,n?D^F,C'IT]KdCxgwHLr#

m 14. N}dC^F
N} ^F

Advisors ?v 2212 8v
Clusters ?v 2212 32v
Heartbeats ?v 2212 8v
Ports ?v:/w 8 v
Reachs ?v 2212 8v
Servers ZyPdCD:/wB,?vKZEG 128,?vdCsDKZ 32

v#

Unique server IP

address

?vKZ 32 v

Clear

9C clear |nITe}+?xgwHLrdC#

o(:

clear

dCxgwHLr
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Disable

9C disable |nIT{CxgwHLrD&\?~#

o(:

disable advisor . . .

backup

executor

manager

advisor name port#

{CxgwHLrD(fw#

name 8((fw`M#

d|E"kNDZ963Dm13#

P'5:0 - 7

1!5:0

port# 8(C(fwDKZE#

P'5:1 = 65535

1!5:^#C'XkdkKZE#

5}:

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
{CxgwHLrD8]&\#

5}:

disable backup
Backup is now disabled.

executor
{CxgwHLr4Pw#{CK4PHZ{CxgwHLr&\#

5}:

disable executor
Executor is now disabled.

": {C4PwYw+#910}ZKPD\mw"(fwM_ICT&\#

manager
{CxgwHLr\mw#\mwG;vI!n#+G,g{C';9C\m

w,rxgwHLr+yZ10~qw(X9C-7wH(4yb:X#

5}:

disable manager
Manager is now disabled.

": IZ\mw?~TZ(fw45GHvu~,yT{C\mwYw+#9
yP(fwDKP#

dCxgwHLr
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Enable

9C enable |nITtCxgwHLr&\?~#

o(:

enable advisor . . .

backup

executor

manager

advisor name port#

tCxgwHLrD(fw#

name 8((fw`M#

d|E"kNDZ963Dm13#

P'5:0 - 7

1!5:0

port# 8(C(fwDKZE#

P'5:1 = 65535

1!5:^#C'XkdkKZE#

5}:

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

": IZ\mw?~G(fwDHvu~,yTC'XkZtCNN(fw.
0tC\mw#*#$(fw}7KP,C'9XkC s e t
internal-ip-address |n4hCZ? IP X7#kNDProtocol Configuration

and Monitoring Reference Volume 1,IqCPX set internal-ip-address
|nDj8E"#

backup
tCxgwHLrD8]&\#

5}: enable backup

": ZtC8]0,C'XkvSAY;vv/

executor
tCxgwHLr4Pw#

5}:

enable executor
Executor is now enabled.

manager
tCxgwHLr\mw#

5}:

dCxgwHLr

Z9B dCM`XxgwHLr&\?~ 103

|

|

|

|
|



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.

1Z;NtC\mw1,\mwG<4gBD54(:

1ddt: 2 k

"B\Z: 2

itH: 5 %

=,: 1.5

]?:

n/D: 50%

BD: 50%

(fw: 0

53: 0

PXTON}Di\,kNDZ1073D:Set;#

List

9C list |nITT>xgwHLrDPXE"#

o(:

list all

advisor

backup

cluster

manager

port

server

all T>xgwHLrD+?dCE"#|(T>(fw"8]":/w"\m

w"KZM~qwD+?E"#

5}:

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

dCxgwHLr
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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
T>xgwHLr(fwDdC#

backup
T>xgwHLrD8]hC#

cluster
T>xgwHLr:/wDdC#

manager
T>xgwHLr\mwDdC#

port T>xgwHLrKZDdC#

server T>kxgwHLr:/w`XD~qwDdC#

Remove

9C remove |nIT>}xgwHLrdCD?~#

o(:

remove advisor . . .

backup

cluster . . .

heartbeat . . .

port . . .

reach . . .

server . . .

advisor name port#

SxgwHLr>}X(D(fw#

name 8((fw`M#

d|E"kNDZ963Dm13#

dCxgwHLr

Z9B dCM`XxgwHLr&\?~ 105

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|

||

||



P'5:0 - 7

1!5:0

port# 8(C(fwDKZE#

P'5:1 = 65535

1!5:^#C'XkdkKZE#

5}:

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
>}_ICT&\#

": IZ8]Gv/M=o&\DHvu~,yT>}8]Yw+#9v/M
=o&\DKP#

5}: remove backup

cluster address

SxgwHLrdC>}:/w#

address
8(:/wD IP X7#

P'5:NbP'D IP X7

1!5:0.0.0.0

": >}:/wYw2+>}kC:/w`XDyPKZM~qw#

5}:

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

SxgwHLrdC>}v/X7#

address
8(?jxgwHLrD IP X7#

P'5:NbP'D IP X7

1!5:0.0.0.0

5}:

remove heartbeat
Target address [0.0.0.0]? 131.2.25.92

port cluster-address port#

SxgwHLrPDX(:/w>}KZ#

cluster-address
8(:/wD IP X7#

P'5:Nb IP X7

dCxgwHLr
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1!5:0.0.0.0

port# 8(C:/wyC-iDKZE#

P'5:1 = 65535

1!5:^#C'XkdkKZE#

": >}KZYw2+>}kCKZ`XDyP~qw#

5}:

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

SxgwHLrXk\;=oDwzDPm>}~qw#

address
8(:/wD IP X7#

P'5:Nb IP X7

1!5:0.0.0.0

5}:

remove reach
Target address [0.0.0.0]? 9.82.142.15

server cluster-address port# server-address

S:/wMxgwHLrdCPDKZ>}~qw#

cluster-address
8(:/wD IP X7#

P'5:Nb IP X7

1!5:0.0.0.0

port# 8(C:/wyC-iDKZE#

P'5:1 = 65535

1!5:^#C'XkdkKZE#

server-address
8(:/wD IP X7#

P'5:Nb IP X7

1!5:0.0.0.0

5}:

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

9C set |nIT|DVP(fw":/w"KZr~qwDtT#C'2IT(ex

gwHLr\mwDtT#

dCxgwHLr

Z9B dCM`XxgwHLr&\?~ 107

||

|

|

||

|

|



o(:

set advisor . . .

cluster . . .

manager . . .

port . . .

server . . .

advisor name port# interval timeout comm-port

|D(fwDKZE"1ddtM,1#

name 8((fw`M#

d|E"kNDZ963Dm13#

P'5:0 - 7

1!5:0

port# 8(C(fwDKZE#

P'5:1 = 65535

1!5:^#C'XkdkKZE#

interval
8((fwi/?v~qw-iD5J,Tk*%;#g{-}C1

dX95D;ksT;PU=~qwl&,r(fwO*-i;I

C#

P'5:0 = 65535

1!5:5

timeout
8((fwO*-i;IC.0D1ddt,Tk*%;#

*#$\mwZd:Xybv_P;9C}]gvDE",\mw;

9C4T1djGHCN}hC5mD(fwDE"#(fw,11

d&sZ(fwV/1ddt#g{,11dOL,\mwI\av

T&19CD(f#1!ivB,(fw(f;a,1#

C,15;c&CZC'{C(fwDiv#k;*+CN},H0

i\D;k1ddtD,1l},C;k1ddtD,1k^l&D

~qwPX#

P'5:0 = 65535

1!5:0,m>O*-i<UGICD#

comm-port
8( TN3270(fwC4k TN3270~qw(EDKZEk#CN}

;w* TN3270(fwdk#

P'5:1 = 65535

1!5:10008

5}:

dCxgwHLr
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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

|DxgwHLrdCP:/wD FIN F}"FIN ,1M Stale(1w#

address
8(:/wD IP X7#

P'5:NbP'D IP X7

1!5:0.0.0.0

FIN-count
8( FIN ,1r Stale(1w 1d=s,4Pw"TSxgwHLr

}]b>}^C,SE".0,Xk&Z FIN 4,D,S}?#

P'5:0 = 65535

1!5:4000

FIN-timeout
8(4Pw"TSxgwHLr}]b>}^C,SE"0y-}D

k}#

P'5:0 = 65535

1!5:30

Stale-timer
8(4Pw"TSxgwHLr}]b>}^C,SE"0,,SQ

&ZGn/,y-}Dk}#

P'5:0 = 65535

1!5:1500

5}:

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

hC\mw7(zcksDnQ~qwy9CD5#

interval
8(\mwZT4Pw,S:XybYwP9CD~qw(XxP|

B.0D1d?,Tk*%;#

P'5:0 = 65535

1!5:2

proportion
8(\mwv_Pb?rSD`TX*T#]?\MXkHZ 100#b

)rSG:

active I4PwzYD?v TCP/IP~qwODn/,SD}?#
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P'5:0 = 100

1!5:50

new I4PwzYD?v TCP/IP~qwODB,SD}?#

P'5:0 = 100

1!5:50

advisor
S(exxgwHLrD-i(fwdk#

P'5:0 = 100

1!5:0

system
SI MVS WLM 53`S$_a)D MVS 53(fwd

k#

P'5:0 = 100

1!5:0

refresh
8(\mwS4Pw"v4,ksD5J#CN};8(*1ddt

}5#

P'5:0 = 100

1!5:2

sensitivity
8(\mwZT4Pw,S:XybYwP9CD(X|B.0,K

ZOyP~qwD(X|DYVJ#

P'5:0 = 100

1!5:5

smoothing
8(I|DD~qw(XD}?^F#=,Ywns^HXu!K"

<ksZdD|D5J#=,w}=_,(X|D=Y#=,w}=

M,(X|D=`#

P'5:1.0 M 42 949 673.00.dD!}5#

1!5:1.5

": Z!}cs,C';\8(=v;}#

5}:

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

|DKZ`M"ns(X"X(:/wDKZ#=MKZE#
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cluster-address
8(:/wD IP X7#

P'5:Nb IP X7

1!5:0.0.0.0

port# 8(C:/wyC-iDKZE#

P'5:1 = 65535

1!5:^#C'XkdkKZE#

port-type
8(IZCKZOxP:XybD IP (E?D`M#

P'5:

tcp=1

upd=2

both=3

1!5:3

max-weight
8(CKZO~qwD(X#|0l4Pwr?v~qw"vksD

}?.n#

P'5:0 = 100

1!5:20

port-mode
8(KZGqS%;DM'zr%;D~qw (known as sticky)+M

yPks,Gq9C;/ FTP (pftp)M rZC:/wO;9CX(-

i (^)#

P'5:

^=0

sticky=1

pftp=2

1!5:0 (̂ )

5}:

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

|D:/wPX(~qwD~qw4,M~qw(X#

cluster-address
8(5PC~qwD:/wD IP X7#

P'5:Nb IP X7
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1!5:0.0.0.0

port# 8(C:/wyC-iDKZE#

P'5:1 = 65535

1!5:^#C'XkdkKZE#

server-address
8(~qw IP X7#

P'5:NbP'D~qwX7

1!5:0.0.0.0

state Z4Pw$w1,8(|Gq+~qw1wICDr;ICD#

P'5:0 (B) r 1 (O)

1!5:1

weight
8(4PwD~qw(X#|0lxgwHLrrCX(~qw"M

ksD5J#

P'5:0 =ns(X,I add port|n8(#

1!5:ns(X,IKZ|n8(

5}:

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

CJxgwHLr`X|n

*CJxgwHLr`X73,h*:

1. Z OPCONa>{ (*) Bdk talk 5#

2. Z GWCON a>{ (+) Bdk feature ndr #

2IT9C SNMP4`XxgwHLr#PXDj8E",kNDProtocol Configuration

and Monitoring Reference Volume 1PD :SNMP \m;#

xgwHLr`X|n

m15TxgwHLr`X|nxPEv,d|BZTb)|nxPbM#b)|nZ

NDR > a>{Bdk#

m 15. xgwHLr`X|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kND

Zxxvi3D:qCoz;#

List T>(fw":/w"KZr~qwD10dCtT#

Quiesce 8(;Yr~qw"M,Sks#,1]1#9v/M=o&\#
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m 15. xgwHLr`X|n (x)
|n &\

Report T>k(fwM\mw`XDE"(f#

Status T>F}w":/w"KZ"~qw"(fw"\mwM8]D104,#

Switchover +KPZ8]#=DxgwHLr?F*n/DxgwHLr#g{C'+

*;#=8(*V/,rPX*9CC|n#

Unquiesce JmxgwHLr\mwZdCK~qwD?vKZO,xH0#9D~q

w8(sZ 0 D(X#CYwJmBD,Skswr!(D~qw#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

List

9C list |nITT>XZxgwHLrDE"#

o(:

list advisor

cluster

port

server

advisor
T>xgwHLr(fwDdC#

5}:

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
T>xgwHLr:/wDdC#

5}:

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 T>xgwHLrKZDdC#

5}:

list port
Cluster Address [0.0.0.0]? 131.2.25.91

---------------------------------------------------------
nCLUSTER: 131.2.25.91
------------------------------------------------------n
n PORT n MAXWEIGHT n PORT MODE n PORT TYPE
------------------------------------------------------n
n 23 n 30 n none n TCP n 80
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n 20 n none n both
---------------------------------------------------------

server T>kxgwHLr:/w`XD~qwDdC#

5}:

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 S
Address: 131.2.25.94 Weight: 20 Count: 0 TCP Count: 0 UPD Count: 0 Active: 0 FIN 0 Complete 0 Status: up S

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 S
Address: 131.2.25.94 Weight: 20 Count: 0 TCP Count: 0 UPD Count: 0 Active: 0 FIN 0 Complete 0 Status: up S

Quiesce

9C quiesce |nITY1#9v/r=o&\,r8(;Yr~qw"M,Sks#

o(:

quiesce heartbeat

manager

reach

heartbeat address

#9v/&\!(D76#addressG6LxgwHLrD IP X7,xgwHL

rrCX7"Mv/{"#

5}:

quiesce heartbeat
Remote Address [0.0.0.0]? 131.2.25.94

manager address

8(;YrX(~qw"v,Sks# addressG~qwD IP X7#

5}:

quiesce manager
Server Address [0.0.0.0]? 131.2.25.93

reach address

#9xgwHLrT_eX7DV/Yw,T7(CX7GqI=o,dP

addressGw*IoTj<;?VD IP X7#

5}:
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quiesce reach
Reach Address [0.0.0.0]? 131.2.25.92

Report

9C report |nITT>(fwr\mw(f#

o(:

report advisor

manager

advisor type port#

T>PXX((fwE"D(f#

`M 8(fw`M#PX(fw`M,kNDZ963Dm13#

port# GKZEk#

5}:

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
T>10\mwE"D(f#

5}:

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 |
-------------------------------------------
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| http | 80 | unlimited | ACTIVE |
| MVS | 10007 | unlimited | ACTIVE |
-------------------------------------------
Manager report requested.

Status

9C status |nITqC(fw"8]"F}w":/w"\mw"KZM~qwD

4,#

o(:

status advisor

backup

cluster

counter

manager

ports

servers

advisor name port#

q!X((fwD4,#

name 8((fw`M#PX(fw`M,kNDZ963Dm13#

port# GKZEk#

5}:

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
q!8]&\D4,#

5}:

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

q!8(:/wD4,,dPaddressG:/wD IP X7#

5}:

status cluster
Cluster Address [0.0.0.0]? 131.2.25.91

EXECUTOR INFORMATION:
---------------------
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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
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
q!yPF}wD4,#

5}:

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
q!\mwD4,#

5}:

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#

q!X(KZD4,,dP:

cluster-address

G:/wD IP X7#
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port# G:/wODKZE#

5}:

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
Address: 131.2.25.94 Weight: 20 Count: 7890 Active: 2980 FIN 2390 Status: up Saved Weight: -1

server address

q!X(~qwD4,,dPaddressG5PC~qwD:/wD IP X7#

5}:

status 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: 140 TCP Count: 100 UDP Count: 40 Active: 50 FIN 45 Complete 50 Stat
Address: 131.2.25.94 Weight: 20 Count: 250 TCP Count: 100 UDP Count: 40 Active: 60 FIN 54 Complete 50 Stat

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 Complet
Address: 131.2.25.94 Weight: 20 Count: 7890 TCP Count: 10000 UDP Count: 2345 Active: 2980 FIN 2390 Complet

Switchover

1*;_T*V/1,IT9C switchover |n+KPZ8]#=DxgwHLr?
F*n/DxgwHLr#C|nXkZKP8]#=DxgwHLrDwzOd

k#

o(:

switchover

Unquiesce

9C unquiesce |nITXBt/H0C quiesce |n#9Dv/"\mwr=o

&\#

o(:

unquiesce heartbeat
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manager

reach

heartbeat address

XBt/v/{"76,dPX7GCxgwHLr+v/{""M=D6L

xgwHLrD IP X7#

5}:

unquiesce heartbeat
Remote Address [0.0.0.0]? 9.10.11.1

manager address

XBr8(~qw"M,Sks# addressGC~qwD IP X7#

5}:

unquiesce manager
Server Address [0.0.0.0]? 20.21.22.15

reach address

XBt/xgwHLrT_eX7DV/,T7(CX7GqI=o,dP

addressGw*IoTj<;?VD IP X7#

5}:

unquiesce reach
Reach address [0.0.0.0]? 20.3.4.5
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Z10B 9C}]9uS53

>BV[Z 2212O(}!PLM PPPSZxP}]9u#|(TB?V:

v :}]9uEv;

v :}]9uDEn;

!PLM PPPSZ'V}]9u#

}]9uEv

}]9u53a);Vvsh8xgSZP'xmD=(#|w*CZYHO}D WAN

47#

PPPM!PLSZ'VZKh8OD}]9u:

v TZ PPPSZ,9uGy] Internet$LNq? RFC 1962P(eD9uXF-i

(CCP)5)D#CCPa)-L9C9uDWczF,"a)Z`vI\9uc(r-

iPST!qD=(#

Kh8a)=v9u-i: RFC 1974P(eD Stac-LZS-i;RFC 2118Phv

D Microsoft c=c9u-i (MPPC)#b=v-iyyZ Stac Electronicsa)D

9uc(#

v TZ!PLSZ,9uGy]!PL<u[3/1a(}D FRF.9,!PL}]9u

5)-i5)D#FRF.9hv}]9u-i (DCP),|GN< PPPD CCPF(D,

,y2a)K-LwV9uc(M9u!nD=(#Kh8'V DCP :mode 1; -

L#FRF.99hvK;v|UiD#=,:mode 2;;+ZK;'Vb;#=#9C

k PPP Stac-LZS-i`,D9u}fIjIT9u#

}]9uDEn

h8OD}]9u(}|P'X9C47ODICxm,vsKxg47DLB?#

dy>-m.Vr%:Z47YHx(DivB,g{TnsI\9u(}47D}

]w,r}]wD+d1dca5AnM#

}]9uITZxg#MDm`cO4P#Z05W1D;K,G&CLrH9u}

],;sY+|+xxgd|X=DTH&CLr,xZ05W1Dm;K,rGh

8Z}]47c4P9u,&m=ZcdD?;w+M#9ugNjI"'JgN!

vZwVrX,|(ZD;cxgcxP9u,9uwMb9uwT}Z9uD}]

P`YLPO6,!!D9uc(T05J9uD}]#nCD9u;C(#GZ&

Cc:}g,D~+d&CLr(#PbyDEF,49u}]0,ITHqC{v

}]D~,;sITTD~"T;,D9uc(,4D;V=(|JO9uKXbD

~D}]#!\bI\*bV`MD&CD~aP+QD9u'{,+4;\bvZ

xgO9us?(E}]b;UiJb#r*s`}*xD&CLr^(ZzI}]

D,19u}]#
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h89u"zZ|MDxgc,4}]47c#TZKh8,9uGkT(}47+

dDD%v|xPD#Z|w-Kh81xP519u:4"M=Z+M|.0H9

u|,b9uw;S=|cb9u#KYwT_c*x-iG8wD#

}]9uDy>Z]

}]9uwD$w-mG6p}]PD:_`;E",;szIm;v|,nY_`

E"D}]/#:_`;E"GyZ10IC}]\zMXBzIDE"#}g,3

v9uwD$w-mI\G6p}]wPX4DV{#=,;s+b)X4DV{#

=COLDzkrP4zf#;*9uwkb9uwTb)zkrPm>DZ]!C

;B,b9uwM\\S9u}]PX(-<}]#

-<}]PDrPk9udvP`&rPD3d(#F*}]Jd#b)JdI\G

2,(eD - yZ-iTD"ICZ9uMb9uwDE",r_2I\G(#y]}

Z9uDE"/,zIDE"#1*&mD}]_PP^D\*tT,xU(9uw

&mb)}]V;.VP'1,2,Jdn*JC#s`}D9u53,|(Kh8

9CDyP9uw,9CD<G/,Jd#Z 2212O,}]JdT10}Z&mD|

MTH04=}D|*y!,+G,TZ4P9u1Zd|cOfZD}]w,|;

PZ}]wP:r0i4;D\&#TZ}]Jd/,zI"R;yZH04=D}

]DG)53,KJd(#Fwz7# !\Zd|73Pz7;G}]JdD;VX(

N=,+Z>BP,b=vJcIT%;9C#

h89C/,Jd,9uwMb9uwXk#VJd,=,b;B5mw}]9uG

Z=vKc.dD}]wO$wD#rK,7IwOD9uG;vfr,SDxL,

,SD=KcG9uwMb9uw#*<T}]wxP9u1,=K+}]JdXC

*3vQ*p<,,SU=}]s,Y,1xP|B#

ITT?;v|5)9u,&m?v|.0&Xhz7#+G,(#Z&m|D}L

P;XC}]Jd,b5wz7;vyZ10|DZ],9yZ0f4=D|DZ

]#b(#\;a_\D9uJ,r*|vSK9uwQwDI>}_`}]D}]

?#}g,;vwz(} IP :=b;m;vwz1,|+"M;5PD|,x?;v

|V8u<kns"MD|`,#9uwI\QZTZ;v|5)9u,+|I\6

pv?;vrP|kU"MD|G#`F,ZGcITzIb)|D_H9uf>#

r*9uwMb9uwz7fSU=D|x|D,yT9uzFT*'"F5rXE

|\tP#h8ICD9u-i|(EEzF,9CCzFs,9uwMb9uwI

Tlb=,=*',"\`&X5V+=DY,=,}g,r+d'sx*'|1c

h*9CKEEzFxPY,=#dMw(G,ITZ?;v|P|(;vrPE,

b9uwliT7#|43rSUKyPD|#g{b9uwlb=ms,|+4;

=3vQ*p<,,""vEE(*9uww`Fw{,OzkxD9u|,;sH

}1A9uw7OdQ4;#

;civB,dMD47OD9uGTS47=v=rxkD}]xP9u#(#,

,SD?;K<P;v9uwKPM;vb9uwZKP,|GVpkm;,SKD

#b?~xP(E,gZ1233D<9y>#dv=(9u)@"Zdk=(b9u)KP#

Z47D?v=rOIT5)j+;,D9uc(#("47,Ss,47D9uX

F-i+kTH=-L9CDV9uc(#g{,SD+=Z9C9u-iO4oI

;B,r;5)9u,47}#Yw- |+T49uN="M#
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w5Jzm47;KDX(9uxLkm;K`&Db9uxL.dD,S,|H=

vZc.dD:,S;|_e;4SD9u-iIT+=vwz.dD}]wVI`

vw,"Vp9ub)w#}g,PPPD CCP\;-LZ%v PPP47O9C`v

z7,+K7IwTK";'V#

"bBn

!qGq9C}]9u;G;vr%DJb#T,StC9u.0,&<G8vr

X#

CPU :I

}]9uG;vG#{DFc\&DxL#fE*9uD}]Dv`(?%;1d),S

X=Kh8&mwOD:I2a`&Ss#g{:IvS}s,Kh8DT\ra5

M - eVZyPxgSZO,x;vvG4P9uDh8#

Kh85J|,`v&mw,9CDGGTF`z&m - }g,47 I/O XFw,C

XFw(}cS==kw&mw-w$w - rK,&mw:I0l"G\\;=cXb

?=#r*9uxLI\Gk|+dxL"P,rK:X5JOI\Gj+8wD,

;ax4NNJb#+G,;\gN,bI\a}ph8&mw,XrT\5M#

┌──────────────────────────────────────┐
│ Zc A │
│ =O_Dc │
│ │ õ │
│ │ │ │
│ │ │ │
│ ø │ │
│ ┌───────────────┐ ┌──────────────┐ │
│ │ ┌── ─ ─ ─ ─┐ │ │ ┌─ ─ ─ ─ ─ ┐ │ │
│ │ │ J d │ │ │ │ J d │ │ │
│ │ └── ─ ─ ─ ─┘ │ │ └─ ─ ─ ─ ─ ┘ │ │
│ │ │ │ │ │
│ │ 9uLr │ │ b9uLr │ │
│ └──────────────┬┘ └õ─────────────┘ │
└────────────────┼─────┼───────────────┘

│ │
}]47,S
(%vw)
│ │

┌────────────────┼─────┼───────────────┐
│ Zc B │ │ │
│ ┌──────────────ø┐ ┌┴─────────────┐ │
│ │ ┌── ─ ─ ─ ─┐ │ │ ┌─ ─ ─ ─ ─ ┐ │ │
│ │ │ J d │ │ │ │ J d │ │ │
│ │ └── ─ ─ ─ ─┘ │ │ └─ ─ ─ ─ ─ ┘ │ │
│ │ │ │ │ │
│ │ 9uLr │ │ b9uLr │ │
│ └───────────────┘ └──────────────┘ │
│ │ õ │
│ │ │ │
│ ø │ │
│ =O_Dc │
└──────────────────────────────────────┘
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(#ivB,;ZMYD WAN 47OEItC9u - I\;^ZYHMZ 64 'H/

kD47(dMD ISDN &E47YH)#ZyP47Oxh9u}]D\xmsB^F

Z8Y'HX?ksR#Z ISDN wYJJdwyPE@OKP9u;G;vwG.

Y#

9C3)h8dCN}IT^F\,1KP9uD,SD}?#tCDSZITH5

J4P9uDSZ`#;)o=n/9u,SD}?^n,rdsD,S+-L;Y

9C9u,bVivAY*Vx=P3)VfD9u4SXU*9#

Zf<C

dC9u1Dm;v*"bDBnGyhDZf#9uMb9uz7<C;(DZ

f,ZfGKh8D;vP^J4#}g,Stac-LZSc(*ss< 16 'VZCZ9u

z7,s< 8 'VZCZb9uz7#IZ?v("D,S<XkfPb)z7,rK

b;JbdC|*OX:ZTH7IwP,9uz7k`&Db9uz7,=#TZ

PPP4S,8;v9uz7M;vb9uz7(Y(}]9uZ47O+rKP)#TZ

!PL4S,I\h*|`byDz7,dP?(";vib,S (DLC1) ch*;T

z7#

Kh8Z}<1aVd;(}?D9uMb9uz7#"R\GITVd,Fw9u

OBD - OBDMG;v9uz7d;vb9uz7#S<u=f<G,9uMb9u

G@"D&\,dz7D8(2IVp4P#+5JO,9u8u\G+rKP,r

Kw*;Vr/==,COBDfzvpDz74\mMdCZf#x?;OBDV

d 24 'VZ,|(9uMb9uz7yhZf#

Kh8T<Z;v47O("9u,S1,|\GWHSVdDOBDXP#t;v

OBD#g{^OBDIC,rK,S;5)9u#Ts,;)OBDd*IC,7

Iwr"Tt/K,SOD9u#

VdD9uOBD}G;vIdCDN}#hCVdDOBD}?,T^F9CDZ

f?,MI,14P9uD,S}#^F,1YwD9u,S},IozXF CPU:

XJb#

}]Z]

&1ZtC,S9u0,<G=,SP}Z+dD}]D5J#TZ3)`MD}

],d9u'{*Hd|`M|C#|,s?8u`,E"D| - g IP :ping; |n

zzD;i| - d9u'{(#+Q#Z47O+dDdMDfzD>M~xF}],

(#D9uHs<G 1.5:1 = 3:1#3)}]y>^(5V<C9u#XpG,}]-

9us,\Y\x;=9u#5JO,H09u}D}](}9u}f19I\)

9#

g{$H\;*@,SOw(Ds?V}]Q-}9u,r(i;*ZK,SP9C

9u#I\"zD5}.;cGkwzD,S,Kwzw*w*;v FTP D~i5>

c,yPJO+dDD~T9uN=f"ZOf#

47c9u

ns;v*<GDrXG=vwz.dxg47DTJ#9uITZ|Mc,uAH

h82~SZ9MDcO4P#XpG,m`VzDwFbwwZd2~ML~P0

P}]9uzF#g{}Z;vMc(Kh8b)D47O5)9u,(inC;*ZK

9C}]9u
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SZDh8O9C9u#0fa=},9u;vQ-}9uD}]w(#G^'D,

"R9I\T"5Mh8T\#}GPmI`EK7Iw4P9uD'{H472~

|C,qr9G&9C472~4P9u#

Z PPP 47O9C}]9u

22129C PPP9uXF-i (CCP)-LZ47O9C9u#CCPa);vUiTz

F-L9CX(9u-i,uAITZ47Dwv=r9C;,D-i0-i(CD

wV!n#Km~'V Stac-LZSM MPPC-i,rKTH5e2XkAY'VdPD

;vc(,TI&-L=vZc.dD}]9u#b=vZc9XkZc((C!n

O;B,T#$9u4P#

Z PPP 47OdC}]9u

*Z PPP47OdC}]9u:

1. "v enable ccp |n,Z47OtC CCP-i#47rKIkd|Zc-L9

u#-LZ]|(9CNV9u-i,MyPD-i(C!n#

2. "v set ccp protocols |n,!!*-LD9u-i#

3. "v set ccp options |n,*?v9u-ihCI-LN}#

9C list ccp |nIT>109udC#

m16PvICD|n,<10GZ PPP47OdC9uD;v}S#PXb)|nDj8

5w,kND‘c=cdC|n’(Access Integration Servicesm~C'8O P)#

m 16. PPP}]9udC|n
}]9u|n Yw

disable ccp {C}]9u#

enable ccp tC}]9u#

set ccp options hC9uc(!n#

set ccp algorithms 8(;v9u-iDEH6Pm#

list ccp T>9udC#

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. Z PPP 47OdC9u5}
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":

1. Kxg|n!! PPP47DxgSZ#g{K47G PPP&E_7,9Xk9C

encapsulator |n,xk PPPdCK%#

2. g{tC CCP,+;Px47hC-i,rm~T/hC479C-i STAC M

MPPC,MCsQdk set ccp protocols stac mppc |n;y#

g{hCK`v-i,r-iD3rv(47D-L2ChC#

3. g{dk|n set ccp protocols none ,Km~+T/{CZ47ODxP9u#

BPT>DG talk 5 list ccp |nDdv,RQdC Microsoft c=cS\ (MPPE)#

dC MPPEr\tC MPPC9u#PXdC MPPED8<,kNDAccess Integration

Servicesm~C'8OP:dCM`Xc=c-iSZ;;B#

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

`X PPP 47OD9u

`X9uD=(M`Xd| PPPi~`,#Access Integration Servicesm~C'8O

PD ‘CJSZ`XxL’5wKgNxk PPPXF(73M|nDji#m17Pvk

9uPXD|n#Z1273D<11T>Pv PPPSZO9uD;v5}#

m 17. PPP}]9u`S|n
|n &\

list control ccp Pv CCP4,M-LD!n#

list ccp Pv CCP|3FE"#

list cdp r list compression Pv9u}](D3FE"#

9C}]9u
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Z!PL47O9C}]9u

dC+V9uN}"ZSZOtC9us,9Xk*!PLSZOD?;u_7 (PVC)

hCN}#(exSZD?;v_7I\QtC9u,?;vI&-L9C9uD_

79C4T+VXPD;v9uOBD#}K.b,9IT{CSZOD9u,bb

6ESZO+;P;u_7JOKX-}9uD}](E#

Z!PL47OdC}]9u

*Z FR 47OdC}]9u:

1. 9C enable compression |ntCKSZOD9u#47rKIkd|Zc-L

9u#

2. 9C add permanent-virtual-circuit |n,tCC4KX9u}]D?;vB PVC

OD9uxL#(} change permanent-virtual-circuit |nI|DVP PVC#

9C list lmi r list permanent-virtual-circuit |nIT>109udC#

Z1283Dm18Pv!PL47OC4dC9uD|n,Z1283D<12 G;vdC!P

L47D}S#kNDAccess Integration Servicesm~C'8OPD‘!PLdC|n’

TqCj85w#

+ 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. `X PPP SZOD9u
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m 18. }]9udC|n
|n Yw

add permanent-virtual-circuit # CZtCSZO(eDX( PVC OD}]9

u

change permanent-virtual-circuit # CZ|DX( PVC Gq+9u}]#

disable compression {C}]9u#

enable compression tC}]9u#

list lmi T>SZD10dC#

list permanent Pv_7D**E"#

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

* = _7GXhD
# = _7GXhD,"RtZXhD PVC i
@ = I4P}]9uD_7

< 12. Z!PL47OdC9u5}
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": tCB"_7OD9u+uYKh8>X PVC DIC9uOBDD}?#

g{tC!PLSZOD9u,xKSZgQtC9u,rm~+/JC',Gqk

|DSZOD9uN},_egBfy>#zIT;(}{C9ux|DSZOD9

u4,#

|D!PLSZO9uD5}
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]?

Z!PL47O`X}]9u

`X9uD=(k`Xd|!PLi~`,#Access Integration Servicesm~C'8O

PD!PL`X|nhvKgNxk!PLXF(73,T0b)|nDj85w# m

19Pvk9u`XD|n# :`X!PLSZr_7O9uD5};GZ!PLSZO

Pv9uD;v5}#

m 19. !PL}]9u`X|n
|n T>

list lmi PvSZD104,#

list permanent Pv_7D**E"#

list circuit Pv_7D104,#

`X!PLSZr_7O9uD5}
+ network 2
FR 2 > list lmi

Management Status:
------------------

LMI enabled = No LMI DLCI = 0
LMI type = ANSI LMI Orphans OK = Yes
CLLM enabled = No

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:
-----------

9C}]9u
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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

9C}]9u
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Z11B dC"`S}]9u

Z 2212OdC}]9uDxLV*==#KD9u53Gm~D;v:&\?~;#

C'I(}!qdCPD CMPRS &\?~"`S7I7(LrPD GWCON M

CONFIGxL4hC"`S+VN}#}KdC+VN},9Xk*?vxgSZ (PPP

r!PL)dC}]9u,Zb)xgSZO++d9uD}](E#

>Z5wKT9u&\?~DdCM`S,T0Z PPPM!PLSZOT9uDdCM

`S#

dC9u&\

9u&\?~(;IdCDN}GKh8}<1VdD9uOBD}#ICDOBD

}^(KI,1$nD,S},,12v(K*9uz7G<#tDZf?#g+O

BD}hC* 0,r+ZyPSZO{C9u#

ZdC}LP,Z Config > a>&dk feature cmprs ,I4P9udC|n#*|

DyVdDOBD},I9C SET MAXCONTEXTS n |n,K& n GOBD}#

*i410DdC,I9C list |n#Zm20Pc\KyPdC|nhC,dC5}I

N{<13#

m 20. 9udC|n
|n Yw

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kNDZx

xvi3D:qCoz;#

List T> maxcontextsD10hC#

Set hCyPSZICD9uOBDDns}#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

List

9C list |nIT> maxcontextD10hC#

o(:

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. dC9u&\
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list

Set

9C set |nIhC,19u}]Dn`SZ}#

o(:

set maxcontextsn

maxcontexts n

hCSZICDns9uOBD}#CN}9Kh8*9uOBDVd;vZ

fX#g+ maxcontexthC* 0,r49ZSZOtC9u,2;a9u}

]#

": +C5hC}_,+<C}`DZf"auYh8D(E?#

1!5: 0

P'5: 0 = 1000

5}: set maxcontexts

Number of compression contexts to allocate? (0-1000)? [0]? 10

`S9u&\

Z`S}LP,Z + a>&dk feature cmprs ,T4P9u`S|n# m21PvK

ICD|n#

m 21. 9u`S|n
|n Yw

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kNDZx

xvi3D:qCoz;#

List Pv}Z9CDZfMOBD#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

List

9C list |nIPv}Z9CDZfrOBD#

o(:

list all

contexts usage

memory usage

all T>}Z9CDOBD"9COBDDSZT0Zf9C3F}V#dvT>

PvKOBDD9CMZfD9Civ#

5}: +?Pv

dC}]9u
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context usage
T>SZ10VdDyP9uOBD#IST>P4vD)SZ10}Z9u

}](E#

5}: PvOBDD9Civ

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 OBDD`E,|GOBDD6pj)#Kh8Z}<1+4(;v

OBDX,"*XPD?vOBDVd;v`E#h8OBD}2a

Z3)k9uX*D ELS {"PT>#

Net |m>VdxX(OBDDxgSZ`E#

Interface
|m>xgSZD{F#

Channel
GxpVd=;vxgSZD`vOBDDj6{#xg`EM(@

`E;p(;j6v%;D9uw#TZ PPP4S,47P;P;v

9u}]w,yTC}V+@6* 1#TZ!PL4S,C}Vm>+

M9u(EDX(g7Dibg7`E (DLCI)#

Status
CVZ8wOBDD104,,(#* :In use;#P14,I*

:Defunct;,m>4S9uQax,+OBD94ME=XP,;\

Cd{9u9C#

memory usage
T>9u&\104,Dy>3FE"#dvT>yVdD9uOBD},1

0}Z9CDOBD},OBDXhDZf?M*9uOBD#tDZf\

?#

5}:

PvZf9Civ

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).
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Z12B 9C>Xr6LO$

O$}LG7(C'(r5e)D}L#Z 2212Oi$C'T PPP-iDCJITv?

C'E*D~\mDinT,bGIZC'E*D~k P P P O$-i

PAP"MSCHAP"CHAP M SPAPX*#kND Access Integration Servicesm~C'

8O PD‘PPPO$-i’Tq!PXdC PAP"MSCHAP"CHAP M SPAPDd{E

"#

ITZ>XdCO$,2IT9CxgPDO$~qw+ddC*O"C'dC,K

O$~qwICZ*{vxga)O$ks# IBM 2212 Z>X,$O$MTBO$~

qw-i:

v Radius

v TACACS

v TACACS+

9CO$"Z(MGJ (AAA) 2+

O$"Z(MGJ (AAA) 2+GIdC-i,JmC'XFT~qDCJ#IT+ AAA

dC*>XO$,2ITdC*6LO$#

IT*TB}V`MD&\dC2+-i#

v PPP4S

v "aC' (Telnet /XF("a)

v m@

IT(}hCw~qwM(~qw4jICndC#~qwE"+Z AAA dC.b%

@xPdCM#f#9CD~qwE*D~{FZdC1a)#

ZNNivB<;\Z>XGJ,GJXkG Radiusr TACACS+#

;\Z>XrG(} Radiusr TACACS+ 6LO$xPZ(#

24G AAA 2+?

AAA 2+GKh82+53D{F#||(:

O$ j6C'D}L#O$CJ19CDG{FMZn#

Z( 7(C'ICJD~qD}L#Z(&m1I\a"VC'4;Z(,fsZ

(zm+avJb,7(4Z(DC'GqITCJb)~q#

GJ 1C'*<r#9a01DG<}L#'V=VJ'G<`M#

*<G<

mw4+*<;n~q#

#9G<

mw~qQU9#
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9C PPP

TZcTc-i (PPP),ITdCTB&\:

v O$

v Z(

v GJ

?;&\y<PwT@"dCD2+-i#

v hCO$-iTZ(rGJy^0l#

v hCZ(-iTO$rGJy^0l#

v hCGJ-i+TO$MZ(y^0l#

v + AAA hC*6L,ra+O$hC*6L"Z(hC*6L"+GJhC*6

L#

v + AAA hC*>X,ra+O$hC*>X"+Z(hC*>X"+GJhC*v

T#;\{CO$rZ(#

PXZC73P9CD PPPdC|nDj8E"#kND Access Integration Services

m~C'8OPD c=cdC|n#

P'D PPP 2+-i

TBGP'D PPP2+-i:

O$==

>X"RADIUS"TACACS+"TACACS

Z(==

>X"RADIUS"TACACS+

GJ==

RADIUS"TACACS+

m 22. hC PPP 2+-i

Yw O$ Z( GJ

hC AAA *>X >X >X vT

hC AAA *6L 6L 6L 6L

hC AUTHENT *>X >X vT vT

hC AUTHOR *>X vT >X vT

hC AUTHENT *6L 6L vT vT

hC ACCOUNTING *>X n/a n/a n/a

hC AUTHOR *6L vT 6L vT

hC ACCOUNTING *6L vT vT 6L

{C ACCOUNTING vT vT {C

{C AUTHENT n/a n/a n/a

{C AUTHOR n/a n/a n/a

9C>Xr6LO$
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9C"a

IT!q AAA "adC*6Lr>X#g{!q>XO$,rXk,19C>XZ

(#g{!q6LO$,rXk9C6LZ(#;'V>XGJ,yT1>XZ(M

O$1Xk{CGJ#

"b: ZtCXF("a.0,#f_P{CXF("aDdC#g{+"aO$h

C*Z6L~qwO9C Radius"TACACS r TACACS+ xP,x7Iw;\

o=O$~qw,r+\xTK7IwDCJ#{CXF("a+\bvVx

UDiv#

1dC6LO$1,I+Z(hC*d{6LZ(-i Radiusr TACACS+,"+G

JhC*9C Radiusr TACACS+#

v + AAA hC*>X,ra+O$hC*>X"+Z(hC*>X"+GJhC*{

C#

v + AAA hC*6L,ra+O$hC*6L"+Z(hC*6L"+GJhC*6

L#

v +O$-ihC*>X,raT/+Z(-ihC*>X"{CGJ#

v v1Z(-ihC*>X"vTGJ-i1,t+O$-ihC*6L,rT/+

Z(-ihC*6L#

v v1O$-ihC*>X"vTGJ-i1,t+Z(hC*6L,rT/+O$

-ihC*6L#

v v1+O$-ihC*>X1,t+GJ-ihC*6L,rT/+O$-ihC

*6L;v1+Z(hC*>X1,t+GJ-ihC*6L,rT/+Z(-i

hC*>X#

v +GJ-ihC*{C;0lO$rZ(-i#

v ;Jm{CO$rZ(#

P'D"a/\m2+-i

TBGP'D"a/\m2+-i#

O$/Z(==
>X"RADIUS"TACACS Plus

GJ==

RADIUS"TACACS Plus

m 23. hC"a2+-i

Yw O$ Z( GJ

hC AAA *>X >X >X {C

hC AAA *6L 6L 6L 6L

hC AUTHENT *>X >X >X {C

hC AUTHOR *>X >X >X {C

hC AUTHENT *6L 6L g{vT>X,

rhC*6L

vT

hC AUTHOR *6L g{vT>X,

rhC*6L

6L vT

9C>Xr6LO$
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m 23. hC"a2+-i (x)

Yw O$ Z( GJ

hC ACCOUNTING *6L g{vT>X,

rhC*6L

g{vT>X,

rhC*6L

6L

{CGJ vT vT {C

{C AUTHEN n/a a n/a

{C AUTHOR n/a n/a n/a

9Cm@

+m@O$hC*km@Z(`,#+m@O$hC*>Xr6Ls,MITtCG

J#m@Z(MO$~qwXk`,#

P'Dm@2+-i

TBGP'Dm@2+-i:

O$/Z(==
>X"RADIUS

GJ==

RADIUS"TACACS Plus

m 24. hCm@2+-i

Yw O$ Z( GJ

hC AAA *>X >X >X vT

hC AAA *6L 6L 6L 6L

hC AUTHENT *>X >X >X vT

hC Author *>X >X >X vT

hC AUTHENT *6L 6L 6L vT

hC AUTHOR *6L 6L 6L vT

hC ACCOUNTING *6L vT vT 6L

{C ACCOUNTING vT vT {C

{C AUTNENT n/a n/a n/a

{C AUTHOR n/a n/a n/a

Znfr

>XO$JmC'CZnXF"aCJ#ITy]TBfrliZn#

v Zn_PnYDV{#hCXhDV{}#

v AY|(;vV8V{#

v AY|(;vGV8V{#

v Z;;C*G}VV{#

v ns;v;C*G}VV{#

v n`|(}vT0Zny9CD,xV{#

v n`|(=v,xDV{#

9C>Xr6LO$
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v ;|(ZnPDC' ID#

v kT09CD}vZn;,#

v ;)ls|D#hCZn|DDdtl}#

mbO$~qw

O$~qwGi$xgC' ID MZnDxg~qw#g{(}O$~qw+h8dC

*O$,"RCh8SU=O$-i"MD;v|,rCh8rO$~qw"MC' ID

MZnTxPO$#g{C' ID MZn}7,r~qwrwv}fl&#K1h8I

TkksD"v_(E#g{~qw4R=h8"MDC' ID MZn,rwv:fl

&#K1h8EzO$ksDa0#

SecurID 'V

2212 IT9C2+/, ACE/~qwO$9C SecurIDD&kM'z#b;'VIT

9C ACE/~qw OD TACACS"TACACS+ r RADIUS TM'zxPO$#TC&

kM'zDdCkT 2212Od|&kM'zDdC`,#

&kM'zU#"a,+Zn9C SecurIDZnzk#SecurIDZnzkIsz SecurID

nF(ED 4 = n ; PIN `EiI#(PIN Dns;}y]~qwD;,x;,#)C

' ID MZnT>gB:

1 ACE/ServerT"axPO$1,I\rM'zksB;vnF#B;vnFGnF

(ODB;vnF#B;vnFDns;}fM'z9C SecurIDnF(;,x;,#

1a>TZn*nFDq=1,M'zITdkZnzkMB;vnF,gBy>:

": 1~qwksM'zdkB;vnF1,M'zXk:

1. dk PIN

2. SnF(H};vBnF"dkCnF

3. Z4TnF(DB;vnF.sdk *

ACE/Server\m1dC`Xu~,TJm~qwksB;vjGrBD PIN#

┌──────────────────────────┐
C'{: │ John Customer │

└──────────────────────────┘
┌──────────────────────────┐

Z n: │ 1234098765 │
└──────────────────────────┘

< 14. SecurIDC'{MZnzk

┌──────────────────────┐
C'{: │ John Customer │

└──────────────────────┘

┌──────────────────────┐
Z n: │ 1234098765*111111 │

└──────────────────────┘

< 15. xPB;vnFD SecurIDZnzk
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&kM'z&9C SPAP,byZh*dkB;vnF1MITSUO$53"vD/

(#g{M'z49C SPAPR"a'\,r&4Znzk*jGDq=dkBDZn

zk#g{M'zT'\,rI\GM'zM ACE/~qw.dfZd{Jb#

^F

fZTB^F:

v ;'V Security Dynamics Inc. (SDI)M DES S\#

v ;'V SecurID :New PIN; &\#

v TACACS ;'V :New PIN; r :Next-Token; &\#M'zITZ"a18(

B;vnF,+~qw;I9CCnF#

v ;'V*XtdCDM'z#

v 19C_P TACACS r TACACS+ D CHAP 1,+ CHAP rechallengedthC

* 0#

v Z9C RADIUS O$1;9C CHAP#

v 9C TACACS+ M SPAPY1M'zITqCnQa{#

v ;'V9C`7,SDxP SecurIDO$D Windows 3.1 DIAL M'z#

v Z9C SecurIDO$1,(i9CnBDM'zm~(}g,Windows 95r OS/2)#

9C>Xr6LO$
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Z13B dCO$

>BZ5wKO$DdCMYw|n#||(TB?V:

v :CJO$dCa>{;

v :O$dC|n;

CJO$dCa>{

g{*CJ Authent config > a>{:

1. Z * a>{B,dk talk 6#

2. Z Config > a>{B,dk feature auth #

O$dC|n

m25PvK Authent config > a>{BICD|n#

m 25. O$dC|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#

kNDZxxvi3D:qCoz;#

Disable {C AAA GJ#

List T> AAA dCN}#

Login T AAA D"axPdC#

Nets-info T>PX>X PPPO$DE"#

Password-rules dCZnfr(tCr{C)#
PPP dC PPPD AAA#

Quickset lYdCO$==#

Servers dC%;6L AAA ~qw#

Set dCO$N},;<GN}`M#

Tunnel dC L2TP m@D AAA#

User-profile dC>X PPPC'#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Disable

9C disable |n{CGJ#

o(:

disable accounting

List

9C list |nT> AAA N}#

o(:

list accounting
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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>

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

dCO$
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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

9C login |nT AAA D"axPdC#

m26 Pvk login |n;p9CDS|n#

m 26. "aS|n
|n &\

Disable {C"aGJ#

List T>CZ"aD AAA dCN}#

Set hCCZ"aD AAA dCN}#

Disable

9C login disable |n{CGJ#

o(:

login disable accounting

List

9C login list |nT> AAA DdCN}#

o(:

login list all

accounting

authentication

authorization

config
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Set

9C login set |ndCO$N}#

o(:

login set aaa

accounting

authentication

authorization

aaa authtype

hCO$`M"Z(`M0GJ`M#Authtype*BPwn.;:

local hCO$`M"Z(`M0GJ`MT9C>X,$DC'}]b#

remote
hCO$"Z(MGJ`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

accounting authtype

hCGJ`M#Authtype*BPwn.;:

remote
hCO$`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

authentication authtype

hCO$`M#Authtype*BPwn.;:

local hCO$`MT9C>X,$DC'}]b#

remote
hCO$`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

authorization authtype

hCZ(`M#Authtype*BP!n.;:

local hCZ(`MT9C>X,$DC'}]b#

remote
hCZ(`MT9C6LC'}]b#

server id
8(6L}]bDj6{#

Nets-info

9C nets-info |nTT>w PPPSZOD10ydCD PPPO$-i#

o(:

dCO$
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nets-info

Password-rules

9C password-rules |ndCZn(tCr{C)#

m27 Pvk password-rules |n;p9CDS|n#

m 27. LoginDS|n
|n &\

Disable {C password rule|n#

Enable tC password rule|n#

List T> password ruleD104,(tCr{C)#

Disable

9C password-rules disable |n{CN;ryPD password rule#

o(:

password-rules disable 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

compare-ident-prev
+ks|DZnDC'j6{kH0DC'j6{`HO#

change-days
*s|DZn.0Dnsl}#

P'5: 0 = 360

1!5: 180

first_non-numeric
ZnDZ;vV{;\*}V#

P'5:NNG}VMDV{

1!5:U

dCO$
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force-change
,}ns|Dl}.s?PDdZn#*Ki$BZn,C|nrzT>IZ

nkBZn#

P'5: 0 = 360

1!5: 180

ident-chars
Z`,;CO;\P 3 vTODI|ny9CDV{#

last-non-numeric
ZnPDns;V{;\*}V#

P'5:NNG}VMDV{

1!5:U

lockout
Zx(0zIT"TZnDN}#

P'5: 0 = 360

1!5: 3

minimum-length
*9ZnP'xAYh*DV{}?#

P'5: 1 = 31

1!5: 8

maximum-length
Zny\|,DV{Dns}?#

P'5: 1 = 31

1!5: 8

one-alpha
ZnPAYP;vV8V{#

one-nonalpha
ZnPAYP;}VV{#

prev-three
KZn;\k0f}uZnPDNN;u`,#

userid-contained
;\+C' ID w*KZnD;?V#

Enable

9C password-rules enable |ntCN;ryPD password rule#PX password

rule hvDPm,kND disable |n?V#

o(:

password-rules enable all

compare-ident-prev

change-days

dCO$

146 AIS V3.2 9C&\?~



first-non-numeric

force-change

ident-chars

last-non-numeric

lockout

minimum-length

one-alpha

one-nonalpha

prev-three

userid-contained

List

9C password-rules list |nT> password rule (tCr{C)D104,#

o(:

password-rules list

PPP

9C ppp |ndC PPPD AAA#

m28PvIk ppp |n;p9CDS|n#

m 28. PPPS|n
|n &\

Disable {C PPPDGJ#

List T> PPPD AAA dCN}#

Set hC PPPD AAA dCN}#

Disable

9C ppp disable |n{C PPPDGJ#

o(:

ppp disable accounting

List

9C ppp list |nT> PPPD AAA dCN}#

o(:

ppp list all

accounting

authentication

dCO$
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authorization

config

Set

9C ppp set |nhC PPPD AAA dCN}#

o(:

ppp set aaa

accounting

authentication

authorization

aaa authtype

hCO$`M"Z(`M0GJ`M#Authtype*BP!n.;:

local hCO$`M"Z(`M0GJ`MT9C>X,$DC'}]b#

remote
hCO$`M"Z(`M0GJ`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

accounting authtype

hCGJ`M#Authtype*BP!n.;:

remote
hCO$`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

authentication authtype

hCO$`M#Authtype*BP!n.;:

local hCO$`MT9C>X,$DC'}]b#

remote
hCO$`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

authorization authtype

hCZ(`M#Authtype*BP!n.;:

local hCZ(`MT9C>X,$DC'}]b#

remote
hCZ(`MT9C6LC'}]b#

server id
8(6L}]bDj6{#

dCO$
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Servers

9C servers |nTdC%;D6L AAA ~qw#

m29PvIk servers |n;p9CDS|n#

m 29. ServerDS|n
|n &\

Add mS6L AAA ~qwE*D~#

Change |D6L~qwE*D~#

Delete >}6L~qwE*D~#

Lists T> AAA ~qwE*E"#

Add

9C servers add |nTmS6L~qwE*D~#

o(:

servers add name

radius hCO$`MT9C radiusO$~qw-i#

TBN}D}5IhC*:

key-for-encryption:
8(\?#

P'5:32 vV{TZDNNV8}VV{.#

1!5: ^#

primary-server-address:
8(wO$~qwDX7#

P'5: NNP'D IP X7

1!5: 0.0.0.0

retries

P'5: 1-100

1!5: 3

retry-interval

P'5: 1-60

1!5: 3

secondary-server-address:
8(N6O$~qwDX7#

P'5: NNP'D IP X7

1!5: 0.0.0.0

Author-Authent
8(GqZO$P+MO$tT#

P'5: yes, no

dCO$
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1!5: yes

tacacs
hCO$`MT9C TACACS O$~qw-i#

IhCTBN}}5:

primary-server-address:
8(wO$~qwDX7#

P'5: NNP'D IP X7

1!5: 0.0.0.0

retries

P'5: 1-100

1!5: 3

retry-interval

P'5: 1-60

1!5: 3

secondary-server-address:
8(N6O$~qwDX7#

P'5: NNP'D IP X7

1!5: 0.0.0.0

tacacsplus
hCO$`MT9C TACACS+ O$~qw-i#

IhCTBN}}5:

encryption:
8(GqxPS\#

P'5: yes, no

1!5:

key-for-encryption:
8(+*9CD\?#

P'5: NN.yxF;5

1!5:

primary-server-address:
8(wO$~qwDX7#

P'5: NNP'D IP X7

1!5: 0.0.0.0

privilege-level

P'5: 0-15

1!5: 0

dCO$
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restarts
hCXBt/DN}#KN};|(,1DXBt/,vk~qwk

sDXBt/PX#

P'5: 0-3200

1!5: 0

time-to-connect
S~qwqCO$DmI1d#

P'5: 1-60

1!5: 9

secondary-server-address:
8(N6O$~qwDX7#

P'5: NNP'D IP X7

1!5: 0.0.0.0

Change

9C servers change |n|D6L~qwE*D~#PX6L~qwE*D~D5

w,kND add |n?V#

o(:

servers change radius

tacacs

tacacsplus

PX6L~qwE*D~D5w,kND servers add |n?V#

Delete

9C servers delete |n>}6L~qwE*D~#PX6L~qwE*D~D5w,

kND add |n?V#

o(:

servers delete radius

tacacs

tacacsplus

PX6L~qwE*D~D5w,kND servers add |n?V#

List

9C servers list |nT> AAA ~qwDE*E"#

o(:

servers list all

names
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profile

Set

9C set |nhC"a"PPPM L2TP m@DN}#

o(:

set aaa

accounting

authentication

authorization

aaa authtype

hCO$`M"Z(`M0GJ`M#Authtype*BP!n.;:

local hCO$`M"Z(`M0GJ`MT9C>X,$DC'}]b#

remote
hCO$`M"Z(`M0GJ`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

accounting authtype

hC"a"PPPM(@DGJ`M#Authtype*BP!n.;:

remote
hCO$`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

authentication authtype

hC"a"PPPM(@DO$`M#Authtype*BP!n.;:

local hCO$`MT9C>X,$DC'}]b#

remote
hCO$`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

authorization authtype

hC"a"PPPM(@DZ(`M#Authtype*BP!n.;:

local hCZ(`MT9C>X,$DC'}]b#

remote
hCZ(`MT9C6LC'}]b#

server id
8(6L}]bDj6{#

Tunnel

9C tunnel |ndC L2TP (@D AAA#

dCO$
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m30Pvk tunnel |n;p9CDS|n#

m 30. TunnelDS|n
|n &\

Disable {C L2TP (@DGJ#

List T> L2TP (@D AAA dCN}#

Set hC L2TP (@D AAA dCN}#

Disable

9C tunnel disable |n{C L2TP (@DGJ#

o(:

tunnel disable accounting

List

9C tunnel list |nT> L2TP (@D AAA#

o(:

tunnel list all

accounting

authentication

authorization

config

Set

9C tunnel set |nhC L2TP (@D AAA dCN}#

o(:

tunnel set aaa

accounting

authentication

authorization

aaa authtype

hCO$`M"Z(`M0GJ`M#Authtype*BP!n.;:

local hCO$`M"Z(`M0GJ`MT9C>X,$DC'}]b#

remote
hCO$`M"Z(`M0GJ`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

accounting authtype

hCGJ`M#Authtype*BP!n.;:
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remote
hCO$`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

authentication authtype

hCO$`M#Authtype*BP!n.;:

local hCO$`MT9C>X,$DC'}]b#

remote
hCO$`MT9C6LC'D}]b#

server id
8(6L}]bDj6{#

authorization authtype

hCZ(`M#Authtype*BP!n.;:

local hCZ(`MT9C>X,$DC'}]b#

remote
hCZ(`MT9C6LC'}]b#

server id
8(6L}]bDj6{#

User-profiles

9C user-profiles |nf! User profile config> |na>{#SCa>{B,z

I9CBP|n#

m 31. C'-E*D~dC|n#

|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kND

Zxxvi3D:qCoz;#

Add mS PPPC'E*D~#

Change |D PPPC'E*D~#

Delete >} PPPC'E*D~#

Disable {C PPPC'E*D~#

Enable tC PPPC'E*D~#

List Pv PPPC'E*E"#

Report zI PPPC'E*D~D(f#

Reset-user XC PPPC'E*D~#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Add

9C user profiles add |n,r>X PPPC'}]bmS6LC'DC'E*D~,

r_9CC|n,(} IP xgZh7Iwm@THCJ(#

o(:

add ppp-user

tunnel
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ppp-user
r>X PPPDC'}]bmS6LC'DC'E*D~#zxPmSDC'I

`o 500 v#zIT*?v6L7IwmS PPPC',r_,2IT*\;

k}ZdCDh8,SD DIALS M'zmS PPPC'#

PX|nDo(M!n5w,kNDAccess Integration Servicesm~C'8O

P “dC CONFIG xL”;BD Add ?V#

5}:

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

5}:

Config>
add ppp-user
Enter name: [ ]? tunusr01
Password:
Enter again to verify:
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 xgm@THCJD({Zh7Iw#;s,TH5ecITC=Z

(T+m@,SD PPPa0t/A7Iw#

PX|nDo(M!n5w,kND Access Integration Servicesm~C'8O

P “dC CONFIG xL”;BD Add ?V#

5}:

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

dCO$

Z13B dCO$ 155

|

|

|

|

|

|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

||

|

|

|

|

|
|
|
|
|
|
|



Tunnel name: tunnel02
Endpoint: 2.2.2.22

Change

9C change |n|DC'E*D~#

o(:

change ppp-user

tunnel

Delete

9C delete |n>}C'E*D~#

o(:

delete ppp-user

tunnel

Disable

9C disable |n{CC'E*D~#

o(:

disable name

Enable

9C enable |ntCC'E*D~#

o(:

enable name

List

9C list |nPvC'E*D~E"#

o(:

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.
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List 8(gNf!PmE"#

P'5:name, verb, user, addr, encr, zdump

1!5: verb

PPP user name
PvC'{#

Expiry
PvX9UZ#

User IP address
PvC' IP X7#

Encryption
T>GqtCS\#

Status
T>Gq{C status#

Login attempts
T>C'"T"aDN}#

Login failures
T>"a"TD'\N}#

Lockout attempts
T>x("TDN}#

Report

9C report |nTzI PPPC'E*D~(f#

o(:

report addresses

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
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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

Reset-user

9C reset-user |nXCC'E*D~#

o(:

reset-user name
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Z14B 9CMdCS\-i

": S\'VGI!D,Xk9C load add |n+dmS=m~20P#kND

Access Integration Servicesm~C'8O PD CONFIG process(dCxL) load |
n#

S\D?DZZ+}]*;*;IADq=,T#$}]D(CT#Xk+S\}]

b\s,E\C=-<}]#

221x 'V:

v _P 40 r 128 ;\?D RC4 S\c(,CZ PPPSZOD Microsoft c=cS

\ (MPPE)#

v _P 56 ;\?D0\kVi4SPD}]S\j< (DES-CBC)1c(,|'V RCF

(1968M 1969)P5wD PPPS\XF-i#

v 9C 40 ;\?D!PLS\DL5}]AN$_ (CDMF)#Cn'VG(CD#

PPP 9CS\XF-iS\

S\XF-i (ECP)Z7IwPI-L9C PPP-iZc=c4S(E19CS\#

S\XF-ia)K;v;c/zF,T-L PPP4SPDS\Mb\c(#PPP4

7D?v=rIT9C;,DS\c(#

S\Mb\D=(2F*S\c(#S\c(C\?XFS\Mb\#k9u;,,

7IwZ4SD=v=rS\,bGr*vZ;v=rOS\aP2+gUT#;)

ECP^(Z=v=rO-LS\c(,4S+aPO#

dC PPP D ECP S\

*dCZ}]4Sc9CS\Dh8,&:

1. *6Lh8M>X PPPSZhC\?#

Z Config> a>{&9C add ppp-user |nhC6Lh8D\?#kND Access

Integration Servicesm~C'8O PBZ “dC CONFIG progress”D Add |n,

TqCT|no(M!nD5w#

9C enable ecp |nhC>X PPPSZD\?(kND Access Integration Services

m~C'8O BZ talk 6 PPP Config> PD enable |n)#

2. Z PPP Config> a>{&9C enable ecp |n+vp PPP4SdC*9CS\

XF-i (ECP)#

3. tC PAP"CHAP r SPAP#

C'2IT{CS\"|DC'D\?"PvS\4,rhCksS\1h8y9C

D{F#PX

v {CS\DE",kND Access Integration Servicesm~C'8O P PPP Config>

D disable ecp |n#

v |D6LC'\?MZn,kND Access Integration Servicesm~C'8O P

Config> D change ppp-user |n#
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v *P>S\4,,kND Access Integration Servicesm~C'8O P PPP Config>

D list ecp |n#

v *q!hCh8{FDE",kND Access Integration Servicesm~C'8O PPP

Config> set name |n#

`S PPP D ECP S\

IT(}TB==`SSZOD;,S\hC:

1. 9C talk 5 |nxk`Sa>{4,#

2. 9C network x |n!q#{`SDSZ#4PC|n9C'&Z PPP x> a>{

4,#

ZCa>{&,IT:

v PvS\D104,"nBDS\-Liv"S\4,|Ds-}D1dMS\_

y9CDc(#(kND Access Integration Servicesm~C'8O PD list control
ecp |n#)

v PvZSZOSUM+dDS\XF|# (kND Access Integration Servicesm~C

'8O PD list ecp |n#)

v PvSZO+drSUDS\|# (kND Access Integration Servicesm~C'8O

PD list edp |n#)

Microsoft c=cS\(MPPE)

TZ6L,SD Windows $w>,4l*D Microsoft &E*x (DUN) M'z,

Microsoft c=cS\ (MPPE)a)K;VZM'zk 2212.d(} PPP4SS\+

d}]D=(# MPPE2ITCZS\Z7Iw.d(} PPP47+dD}]#(#

Z47D=v=rO-L9C MPPE#

MPPE9C\?c(4PS\#Z\?c(P,S\Mb\9C`,D\?#C\?;

GC'dCD,xG$w>.dZ"MMSU MPPE-L}LzID#*9C MPPE,

XkdCO$-i Microsoft Challenge/Handshake Authentication Protocol(MS-CHAP)#

g{(} MS-CHAPO$ PPPSZ,7Iw*k :Microsoft #=;,rtC9u1

vI9C MPPC,tCS\1vI9C MPPE#Z :Microsoft #=;B,7IwvT

9uc(DEH6Pm"{C ECP-L#

dC MPPE

*dC MPPE,&Z?vSZO4PTBYw:

1. dC MS-CHAP#Z Access Integration Servicesm~C'8O,kND :Microsoft

PPP CHAP Authentication (MS-CHAP); M :Configuring and Monitoring

Point-to-Point Protocol Interfaces (dCM`XcTc-iSZ);,Tq!PX9C

"dC MS-CHAP DE"#

2. g{}ZdC7Iw.dD,S,r9C set name |nhC>X PPPSZ{F

(kND Access Integration Servicesm~C'8O P PPP Config> D set name
|n)#

160 AIS V3.2 9C&\?~

|
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|



3. g{*9u}],IZ PPP Config> a>{&9C talk 6 enable ccp |ntC

MPPC#MPPE;h*9u}]#

4. tC MPPE#Z PPP Config> a>{&9C enable mppe |n (kND Access

Integration Servicesm~C'8O P PPP Config> D enable |n)#

5. XBt/7IwT$ndC#

2IT{C MPPE"Pv MPPE!n#

v Z PPP Config> a>{&9C talk 6 disable mppe |nT{C MPPE#

v Z PPP Config> a>{&9C talk 6 list ccp |nTPvdCD MPPE!n#

`S MPPE

gZ1603D:`S PPPD ECP S\; Pyv,xk PPP> a>{4,#9C list
mppe |nIi4 MPPE }]3FE",9C list control ccp |nIi4 MPPE

4,#b)|nDdv5}ZAccess Integration Servicesm~C'8O D:dC"`S

cTc-iSZ;PQPT>#

dC!PLSZDS\

": !PL9C(CDS\=8#

ZyPtCS\DSZO<'V}]S\#ITZtCS\DSZOdC?v_7T

y]h*4Pr;4PS\#

*+h8dC*Z!PL4SOS\:

1. 9C talk 6 |nxk!PLdCa>#

2. 9C net # |n!q#{tCS\D!PLSZ#

3. 9C enable encryption |nZ!PLSZOtCS\#kND Access Integration

Servicesm~C'8O PD!PL|n#

4. add permanent-virtual-circuit |nvStCS\D@CTib_7"*?v PVC

(e\?#kND Access Integration Servicesm~C'8O PD!PL|n#

5. *dCD?vtCS\SZX44P=h 1 = 4#

": g{* FR @CTib_7tCS\,rZS\Tib_7m;KDh8vKI&

-L.0,}];aw}C_7#IZXkdC PVC E\dk\?,yTB"D

_7;'VS\#

C'2IT{CSZS\"|D PVC DS\hCrPvS\4,#PX

v {CSZS\DE",kND Access Integration Servicesm~C'8O PD!PL

disable encryption |n#

v |D PVC DS\hC,kND Access Integration Servicesm~C'8O PD

change permanent-virtual-circuit |n#

v PvS\4,,kND Access Integration Servicesm~C'8O PD!PL list all "
list lmi M list permanent-virtual-circuit |n#
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`S!PLSZODS\

IT(}TB==`SSZOD;,S\hC:

1. 9C talk 5 |nCJ`Sa>#

2. 9C network # |n!q*`SDSZ#4PC|n9C'&Z FR x> a>&#

ZCa>B,IPvSZ"PVC r_7D10S\4,#kND Access Integration

Servicesm~C'8O PD Frame Relay list monitoring commands (!PLPm`S

|n)#
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Z15B 9C IP 2+

TZ(} Internet-i (IP) "MDE"|,IT9C 2212 D IP 2+&\?~4#

$d2+#IP 2+XT|(O$xLMS\xL#

": Z3)zR,IZ@zvZun^F,yT;'VS\,2;PS\N}#+

G,(#I9C ESP-NULL c(#PX ESP-NULL c(D(e,kNDZ1643

D:ESPS\c(;#

4U RFC 18252+a9* Internet-iy(eD,2+|(:

IO$T

I7*ySUD}]ky"MD}]`,,Ryw"M}]D"M_G5JD

"M_#

j{T 7#}]ZSE4+=E^D}LP,;P\=4\lbD^D#

z\T T`XSU_IKb"MZ]x^X=;\Kb"MZ]D==xP(E#

;IqOT

xP(E,49"M_TsI\aqO"M}3)}],SU_2\7$"M

_75"M}b)}]#

2212D IP 2+&\?~a) 3 VXT:IO$T"j{TMz\T#IPv4 M IPv6

yI'V IP 2+#

2+(@

*#$"M=m;vwz"7Iwr@p=D}],zIdC2+(@#IP 2+ (IPsec)

(@G+y#$D IP E"|+d=6Lwz"7Iwr@p=D+r_-,S#IP O

$7 (AH) M IP b02+P':I (ESP)G9CXb IP 7(-}O$MS\)D<u,

Sx7#K(@D2+#

2+(@IC`vN}j6,}g(@ ID M(@6KDE^wzX7#(}*?vX

k#$2+D IP 7IV$dC2+(@,MZ 2212O("K IP 2+#?v8(D

N}/I4(;v2+(@#

": Z?v2+(@P,TBPmPDN}Z2+(@D=KXk`%d;2MG
5,Xk*"M_MSU_dC`,DN}5:

v AH c(M AH O$X|V(kNDZ1653D:dCc(;#)

v ESPS\c(k ESP\?Mbx\?(kNDZ1653D:dCc(;#)

v 2+N}8} (SPI) (kNDZ1653D:2+X*;#)

IP O$7 (AH)

AH Z draft-ietf-ipsec-auth-header-06O$7PP5w#C7#tP IP }](DO$}

]#}](D"M_9CS\DO$&\,C&\*!vZX\DO$\W#Ir}

](DZ]9CS\O$&\#
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AH O$c(

9C AH (@_TD2+(@Xk9CTB=VO$c(.;:

v _P0\bX4SU1D HMAC-MD5 IP O$

v _P0\bX4SU1D HMAC-SHA-1 IP O$

b=Vc(ICxP\WD{"O$(9CKS\"P/}(u4* HMAC) "I0\b

X4SU1#0\bX4SU1GI!D,|9C AH Pa)DrPE47OT04S

U}KE"|#0\bX4SU1I9S\_b\0\x~q1D%w,ZK%w

P,`,DE"|;O;+MxS\_#7IwI\r&Z&mX4DE"|,x;

\&mO(D(E#P;v,/0ZI#fc;DrPE,IT\K7(T0GqU

=}CrPE#

IP b02+P':I (ESP)

ESPZ draft-ietf-ipsec-esp-v2-05b02+P':IPP5w#ESP*?VryP IP E

"|S\,T#$z\T,,127#IO$TMj{T#Z ESPP,O$&\GI

!D#g{!q ESP-NULL c(,r ESP;4PS\,vliIO$TMj{T#

ESP O$c(

ESPO$ICDO$c(k AH DO$c(`,#kND:AH O$c(;Tq!j

8E"#

ESP S\c(

*dC ESP,Xk!qTB}VS\c(.;,2I!q ESP-NULL c(:

v \kVi4S#=PD}]S\j<(DES-CBC)

v L5}]AN$_(CDMF)

v }X DES (3DES)

": }K ESP-NULL,d{yP ESPS\c(<qX@zvZ(f#g{zD 2212;

JmzdCdPD?Vr+?c(,rI\Gr*ZzyZDzR{9v[b)

c(#kkzD IBM zmxPK5,Tq!j8E"#

NULL S\c( ESP-NULLZyPzR<IC,+^(*?D>}]S\#|* ESP

a)KvxPa)IO$TMj{TD;V=(,;|(S\#ZdC ESP-NULL1,

XkdC ESPO$c(dPD;V#

(@_T

9Cm@_TIdC2+m@,(@_T|(TB8V:AH"ESP"AH-ESP r

ESP-AH#

1,1dCK AH M ESP1,*C=TB8VX5:

v _T AH-ESPm>+v>DE"|dC*ZO$.0S\#ZbVivB,AH O$

Hlik>E"|#v(} AH O$D+ME"|E*"x ESPTxPb\#

v _T ESP-AHm>+dv|dC*ZS\.0O$#ZbVivB,HI ESP*d

kD|b\#;PI&b\DE"|E\*"x AH O$#

9C IP 2+
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2+X*

2+X* (SA) G9C AH r ESPT#$,S(E?D%r2+,S#h**w2+

(@--v>Mk>--VpdC=v2+X*r;v SA /#?v2+X*<+IdT:D

2+N}8} (SPI) xPj6,C8}G;vNbD 32 ;D5#

+M#=M(@#=

+M#=r(@#=7(K IPsec&m IP E"|D==#1!#=*(@#=,v1

7Iww*2+xX1Xk&ZC#=#v17Iww*wz1Xk&Z+M#=#

9C AH D#=

Z+M#=B,Z IP 7.s"Oc-i(}g TCPr UDP) D7.0ek AH#ZK

#=B,AH IO$Oc-iD7M IP E"|DZ],+;|(\O$ IP 7PD;

(VN(}gzf1d [TTL]"#iM"NjG"N+FM~q`M [TOS])#

Z(@#=P,AH ;Z IP E"|.0,4(BD IP 7E""+dEZ AH .0#

;+MDE"| IP 7(F*Z? IP 7)PxPE"|DnUE4ME^X7#BD IP

7(F*b? IP 7)I\|(w*(@KcD2+xXDX7# AH #$}KB IP 7

PD;(VNTbDyPd{DBE"|,|(BD IP 7My+MD IP E"|#

9C ESP D#=

Z9C ESPD+M#=B,P':I}]|(Oc-i}],}g TCP r UDP }

]#I*Oc-i}]S\#g{9CO$,rO$ ESP7"Oc-i}]M ESP2

G<#

Z(@#=B,P':I}]|,{v IP E"|,"R,4(BD IP 7"+dCE

= ESP.0#+ME"|D IP 7(F*Z? IP 7)xPE"|DnUE4ME^X7,

xBDE"|(F*b? IP 7E")xP2+xXDX7#ESP*y+MD IP E"|

S\#g{9C ESPO$,rO$ ESP7E""+MD IP E"|M ESP2G<#

dCc(

y](@_T,+c(dCgm32Py>#

m 32. dCP;,(@_TDc(

(@_T c(

AH"AH-ESPr ESP-AH
v >X AH O$c(--X!

v 6L AH O$c(--I!

ESP"AH-ESPr ESP-AH v >XS\c(--X!

v 6LS\c(--I!

v >X ESPO$c(--I!

v 6L ESPO$c(--I!

": g{m~0X;|(S\,rz+;a4=kS
\X*DN}#

9C IP 2+
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>Xc(JCZv>E"|,6Lc(JCZk>E"|#6Lc(D5GI!D,

r*?v6Lc(<9C`&D>Xc(w*1!c(#>X ESPO$c(GI!D,

r*w* ESP;?VDO$GI!D&\#

"M_*X(2+(@dCD>Xc(,XkkSU_Z2+(@6KdCD6Lc

(`,#}g,g{"M_m@_T* AH,AH >XO$c(* HMAC-MD5,rS

U_Xk+m@_TdC* AH,RSU_D AH 6LO$c(Xk* HMAC-MD5#

dC\W

ZdC?vc(1,,12XkdC\W#w\WXkk(@6KwzO`,c(D

X|V`%d#}g,g{v>E"|D>X\?* 0098B1C588A109D5,r2+(@

6KwzPk>E"|D6L\?2&dC* 0098B1C588A109D5#kNDZ1753D

:Z16B dCM`X IP 2+;PD add tunnel |nD\W5w,Tq!j8E"#

(@PD(@

Z3)ivB,*v?2+,r&Z=v IPsec(@O"ME"|#(@PD(@GJ

mE"|b0=N"9dZ=v(@PP3rX+MD&\?~#E"|}KwCJ

XFfr,j6vdP;v IPsec(@DE"|TxPb0#Z"ME"|.0,Z~

vCJXFfr+CE"|a;xZ~v IPsec(@TxPZ~Nb0#

=v IPsec(@S`,7Iwp<,+=v(@D6KG;,Dzw#Z~v IPsec(

@D6KXkG2+xX7Iw;Z;v(@D6KITG2+xX2ITGwz#

r*Z;vMZ~v IPsec(@_P;,DE^,yT|GXk_P;,D6L IP X

7#(@PD(@y9CD=v IPsec(@XkZ(@#=BdC#ZZ~v IPsec(

@P;JmxP=SDnd#

+Z~Nb0E"|s,ZZ~v IPsec(@O"ME"|#ZZ~v(@DKZ,}

%Z~vb0,"y]Z;v(@b04(D7,+E"|*"xZ;v IPsec(@#

ZC(@DKZ,+Z;vb0}%,"+CE"|*"xnUE^#

76 MTU iR

TZ IPv4 M IPv6 P,12212w*2+xX1,IPSec'V76 MTU (PMTU) iR#

vZ2+(@&Z(@#=RE"|;\;VNDivB,'V PMTU iR#g{h

CK Don’t Fragment (DF);,r;\Z IPv4P+E"|VI;,DN#E"|Z IPv6

P;\Z(}Pi7IwVN#Zb)ivB,S2+(@;K=m;KD7647

O,g{E"|;K+M,razz :packet too big; ICMP ms{""+CE"|

XB5XE"|D-<"v_#

r*7Iww*2+xXD,yTmsE"|+5X=-<"M7Iw,xGf}D

E"|D"v_#SU7IwXk+y(fD MTU }7X+MXf}D"v_#;s

"v_u!"ME"|Ds!,9d\;o=nUDE^#T PMTU iRD'V,Z

Internet-iD2+a9 draft-ietf-ipsec-arch-sec-05 - Internet-iD2+a9 - PP5

w#

Z IPv4 P,P}v!n,CZZ+"MDE"|b?7PhC DF ;:

1. SZ?7P4F
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2. (#hC

3. (#;hC

Z(@#=BdC2+(@1(}g,9C Talk 6 PD add tunnel |n1)aT>b

)!n#ZzcTBu~1,y]!(D!n&m DF ;(}GvVXbiv):

v (@ MTU HZn! MTU#

v k>E"|D$HHZr!Zn! MTU#

v b0E"|$H!Zn! MTU#

ZbVivB,Z IPv4 P;hC DF ;,^[gNdC,Z,S6L(@KcD76

O<I+2+E"|y]h*VI;,DN#Z IPv6 P,1E"|k*2+xX1;

VI;,DN,TJOZ(@D76 MTU O+M#bn(EDYwGX*D,r*k

>E"|Q!ZrHZn! MTU,yT"vE"|Dwz+;aYu!E"|Ds!#

g{;JmVN,rCE"|+;ao=dnUE^#

r*76 MTU ITy]xgXKa9rdCD|Dx|D,76 MTU 5Xk(ZX

|;I5"Xh*ns5#|;I5F1w1!5* 10 VS,"I9C Talk 6 PD

set path |ndCd{5#hC|;I5N}* 0 I{C PMTU I5#

5} 1:dCxgPD IPsec (@

Z<16PT>Dxga)K IPsec(@D5},C IPsec(@+_P IPsecD7Iw,

S=_P IPsecMxgX7*; (NAT) D7Iw#

ZCxgP,dC_P IPsec(@ ID 1 D IPsec(@,+7Iw A PD IP X7

223.252.252.216|D*7Iw B PD IP X7 223.252.252.210#+7Iw A dC*

_P IPsec#+7Iw B dC*_P IPsecM NAT#TB?V5wKdCxgD}L#

< 16. _P IPsecM NAT Dxg
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": g{ZxgP;F.9C NAT,r+|SX"7Iw A,x;G7Iw B#+G,

DAPXdC7Iw B D5wITozz|nXmb IPsec(@=KDN}.d

DX5#

dCv_P IPsec D7Iw A

WH,4TB=hdC7Iw A#

v 9C enable ipsec |nZ7IwOtC IPsec#

v 4( IPsec(@#

v Zw* IPsec(@KcD7IwSZO,Vp4(v>Mk>E"|}Kw#

v 4(E"|}KwDCJXFfr#

v Xh IPsec#

v Xh IP#

4(7Iw A D IPsec (@: TB5}T>gNdC7Iw A D IPsec(@ 1#

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]?
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>

g>5}y>,aTza>yh*a)DN}#ESP"AH-ESPr ESP-AH2+(@h

*`FDN}#

": Zdk1";T>\W#yT,Z>5}P4;=b)\W5#g{ HMAC-MD5

O$\WGI{D,ra4=b)X|V* 32 ;.yxFV{#}g,\WD5

* X'1234567890ABCDEF1234567890ABCDEF'#

*7IwdCE"|}Kw: 4(7Iw A D IPsec(@s,XkhC=v IP E"

|}Kw:;vv>E"|}Kw,;vk>E"|}Kw#gN4(E"|}Kw

out-router-A,ZBP5}PP5w#kND Protocol Configuration and Monitoring

Reference, Vol. 1IP BD IP CJXF?V,Tq!PXdC IP E"|}KwMCJ

XFfrDj8E"#

*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>
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C,yD==,Z7Iw A DSZ 1 O4(D7Iw A Dk>E"|}Kw,F*

in-router-A#ZSZ 1 O4(E"|}KwGr*|G IPsec(@ 1 DKc#

dC7Iw A DE"|}KwCJXFfr: ;sMITdCE"|}KwCJXF

fr#&Zv>E"|}Kw out-router-AO4(=vCJXFfr,"Zk>E"|

}Kw in-router-A O4(=vCJXFfr#

": ?v IPsec(@<XkdCk>Mv>E"|}Kw,"*?vE"|}KwdC

=vCJXFfr#

v>E"|}KwODCJXFfr4PTB&\:

v ;vCJXFfr(eK+E"|+M= IPsec(@DE4X7ME^X7Dr#

v m;vCJXFfrJm IPsec(E?(}E"|}Kw#

k>E"|}KwODCJXFfr4PTB&\:

v ;vCJXFfrJmk> IPsec(E?(}E"|}Kw+d#

v m;vCJXFfrGli IPsec&mE"|DE4ME^X7D_`#i#CCJ

XFfr7#Kb)E4X7ME^X7kS IPsec(@6KdvDE"|DE4X

7ME^X7`%d#

in-router-ADZ;vCJXFfr(}j6 IPsec(@D=vKcZ IPsec(@O+M

E"#-i 50 - 51j6K IPsec#

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-A DZ~vCJXFfrli7Iw A O IPsec&mE"|DE4X7ME

^X7,T7O|GkS7Iw B P"ME"|DE4X7ME^X7`,#T IPsec

(@2+xP_`liG;X*D,r*7Iw A ODv>E"|}Kw;9byD

E"|(},dE4X7ME^X7k7Iw B Ok>E"|DE4X7ME^X7;

,#+G,(iZ IETF 2+a9F.PxP_`li#

": IZ7Iw B }Z9C NAT,yT7Iw A ;\CJ7Iw B D 3.1.0.0X7#

rK,in-router-ADZ~vCJXFfr9CX7 223.252.252.210,w*6LE4

X7,x+GSx 3.1.0.0w*6LE4X7#

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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g{#{+kNNCJXFfr<;%dD|+?"Mv%,x;*zNN|,rI

TdC+?(dDCJXFfrT+MyPD|#+GbnCJXFfr9dk}K

wODZ~vdkCJXFfr^',r*|+dCJXFfr8(**zDE"

|#B}T>K;vCJXFfr:

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

;s,dCE"|}Kw out-router-ADZ;vCJXFfr#CCJXFfr+E"

|SSx 1.1.0.0+M=7Iw B PDE^X7 223.252.252.210#

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-ADZ~vCJXFfrJmE"|Z IPsec(@D=K+d#

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>

k9CE"|}Kw`,,I* out-router-AdC+?(dDCJXFfr,T+Mk

yPCJXFfr<;%dD(E?#

Z7Iw A OXh IPsec M IP: jI IPsecdCs,k9C Talk 5 PD reset
ipsec |n,IXB0k_PB IPsecdC(Z Talk 6 P4() D SRAM#9C reset
ipsec |n;a0lNN IP dC#;s,9C Talk 5 PD reset ip |n,/,X

Xh7IwPD IP#r_g{*XhyPDi~,ZIXBt/7Iw#Xh IPsecM

IP rXBt/7IwGX*D,T7#XB0kE"|}KwMCJfr#qr,ZS

ZOI\^(}7'VC'DdC#kNDZ1753D:Z16B dCM`X IP 2+;

M Protocol Configuration and Monitoring Reference, Vol.1PD reset ip |nTq!

j8E"#

dC7Iw B (IPsec M NAT)

IPsec(@ 1 Z7Iw B PSZ 1 OP;Kc,,1* IPsecM NAT dC7Iw

B dC#ZdC NAT 1,9C7IwODv>E"|}Kw,T(} NAT *;M

IPsecb0+dv>E"|#k>E"|H+Mx IPsecb\,Y+Mx NAT TxP

xgX7*;#
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dC7Iw B,4PgB:

v dC NAT#

v 4( IPsec(@#

v Zw* IPsec(@KcD7IwSZO,Vp4(k>Mv>E"|}Kw#

v 4(E"|}KwDCJXFfr#

v Xh IPsec#

v Xh NAT#

v Xh IP#

>ZZ];f0Z7Iw B PdC NAT#kNDZ2113D:Z19B xgX7*;D

9C; MZ2173D:Z20B dCM`XxgX7*;;Tq!PXdC NAT DE

"#C5}Y(QdC NAT,R NAPT X7 223.252.252.2102G IPsec(@DKc#

K5}P9CD NAT (CX7X* 3.1.0.0,dSx* 255.255.0.0#(} IPsec(@

1 +dDk>E"I IPsecxP&m,;s+dx NAT T*;dP;vX7#

":

1. ZC5}P,IPsec(@KcX7M NAPT X7G`,D#+G,Z`FDivB,

1,19C IPsecM NAT 1,IPsec(@KcDX7ITGNNP'D IP X7,

;;(G NAPT X7r;v NAT +CX7#

2. g{;h* NAT,rI+X7 223.252.252.2101w IPsec(@ 1 DKc,+X

7r 3.1.0.0v1w+M= IPsecDE"|DX7r#

4(7Iw B D IPsec (@: XkdC7Iw B D IPsec(@ 1,|k*7Iw

A dCD IPsec(@ 1 `,#7Iw B PC(@D>X IP X7* 223.252.252.210,

6L IP X7* 223.252.252.216#yPd{ IPsec(@N}Xkk*7Iw A dCD

N}`,#

dC7Iw B DE"|}Kw: k*7Iw A dCE"|}Kw`,,Z7Iw B

PDSZ 1 OVpdCk>E"|}Kw ( in-router-B) Mv>E"|}Kw

(out-router-B),7Iw B G IPsec(@ 1 DKc#

dC7Iw B DE"|}KwCJXFfr: WH,Z7Iw B OdCk>E"|

}Kw in-router-B DZ;vk>CJXFfr#CCJXFfrj6v IPsec(@D

=vKc,"Jm7Iw B SU4T(@DE"|#CE"|Kw in-router-BD`M

* inclusive (I)#

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>

;s,IT+Z~vCJXFfrmS= in-router-B#
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Z IPsecP;h*T IPsec(@D2+xP_`li#+G,bn=SDCJXFfr

TZ NAT 45GXkD#"bCJXFfrD`M* I"N M S#

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>

g{#{+kNNCJXFfr<;%dDE"|+?"Mv%,x;*zNNE"

|,rIT* in-router-BdC+?(dDCJXFfr,T+MyPDE"|#+Gb

nCJXFfr9dk}KwODZ~vdkCJXFfr^',r*|+dZ~v

CJXFfr8(**zDE"|#

;s,Z out-router-BOdCCJXFfr,T+v>E"|SSx 3.1.0.0+d= NAT

xP*;,;s+Mx IPsec&ms(} IPsec(@ 1 +d#CCJXFfrD`M

* I"N M S#

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>

K1* out-router-B4( inclusiveCJXFfr,T9-} IPsec&mDE"|(}

IPsec(@ 1 +M#

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>

g{#{+dk=vCJXFfry;%dDE"|,x;*zNNE"|,}g,

;T IPsec(@ 1 *?DXD(E?,rI* out-router-B4(`M* inclusiveD+

?(dDCJXFfr#

Xh7Iw B OD NAT"IPsec M IP: ZtC NAT M IPsec&\M IP CJXF

fr"zwC.0,XkXh NAT"IPsecM IP#9C talk 5 PD reset NAT M

reset IPsec |nIXh NAT M IPsec#kNDZ2173D:Z20B dCM`Xxg

X7*;;Tq!PXXh NAT Dj8E","NDZ1703D:Z7Iw A OXh

IPsecM IP;Tq!PXXh IPsecDE"#Xh NAT M IPsecs,9C talk 5 reset
IP |nIXh IP#r_,g{*Xhwi~,ZIXBt/7Iw#
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5} 2:dC_P ESP D IPsec (@

"b,1(@&Z(@#=R(@_T* ESP1,+aa>zhC DF ;#C5}v

T> IPsec(@DdC,x4T>E"|}KwDdC#

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>

5} 3:9C ESP-NULL c(dC_P ESP D IPsec (@

"bXkPO$#

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]? 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 (@D IP 2+

yP IPsec&\<JCZ IPv6#ZdC IPv6 D IPsec1,i4TBT IPsecdCJ

bD|D:

v ZdC IPv6 D IPsec1,4 IPv6 X7q=(}g,8:0:9:8::1)dkX7#

v ;a*szi/T DF ;DhC#

v Zks>XM6LE".0,+Tz/JPXks8( IPv4 r IPv6 D=SJb#
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Z16B dCM`X IP 2+

>B5wgNdCM`X IP 2+0gN9C IP 2+`X|n#|(TB?V:

v :CJ IP 2+dC73;

v :IP 2+dC|n;

v Z1833D:CJ IP 2+`X73;

v Z1833D:IP 2+`X|n;

": g{z4( IPsecm@T+d TN3270"APPN-ISRr APPN-HPR(E,"F.

9C BRS DhC(EEH6,rzh*9C BRS D IPv4 EH(;hC&\#

j8E",kNDZ83D:+ IP f> 4 EH;&mCZ IP 2+m@MN6V

NPD SNA (E;#

CJ IP 2+dC73

g{*CJ IP 2+dC73,kZ Config> a>{BdkBP|n:

Config>
feature ipsec

IP Security feature user configuration
IPsec config>

IP 2+dC|n

b?V5w IP 2+dC|n#kZ IPsec config> a>{Bdkb)|n#

m 33. IP 2+dC|nEv
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#

kNDZxxvi3D:qCoz;#

Add tunnel mS2+m@#

Change tunnel |D2+m@dCN}5#

Delete tunnel >}2+m@#

Disable Z2+==B{CyP IP 2+xL(*z,E"|}Kw`%dD

E"|),r_,ZG2+=={CyP IP 2+xL(+M,E"|

}Kw`%dDE"|),r_,{C2+m@#

Enable tCyP IP 2+xL,r_tC2+m@#

List PvPX+V IP 2+E"rPXQ(eDm@E"#

Set hC Path MTU (PMTU)1'(1w#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD7

3;#

Add Tunnel

9C add tunnel |n,mS(e IPsecm@DN}#

o(:

add tunnel...
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tunnel-id
8(*mSD2+m@j6{D`E#?v id Z 2212PXkG(;D#

P'5:1 - 65535

1!5:^

tunnel-name
I!N},CZjGm@#dZ 2212PXkG(;D#

P'5:A` 15 vV{;Z;vV{XkGV8;;m9CUq#

1!5:^

lifetime
m@&Zn/4,D1d,TkF#}5 0 8>m@&Z@Cn/4,#

P'5: 0 - 525600 (0 =@Cn/4,; 525600 = 365l)

1!5:46080 (4 32 l)

encapsulation-mode
Sb IP E"|D==#Zm@#=B,Sb{v IP E"|"zI;vBD IP

W?;Z+d#=B,r;Sb IP W?#g{2+m@D;KG7Iw,r4

U Internet$LNq? (IETF) D2+a9]8,Xk9Cm@#=#

P'5:tunnel (TUNN) r translate (TRANS)

1!5:tunnel (TUNN)

tunnel-policy
(eTBm@_TDDV!n.;:IP O$W? (AH)"IP b02+P':X

(ESP)rb)-iDiO (AH-ESPM ESP-AH)#Z AH-ESP-iB,WHT

vxE"|KP ESPS\==;Z ESP-AH-iB,rWHTvxE"|K

P A H O$#TZ E S P r A H,P)N}G(;D#vZ!(K

ESP"AH-ESPr ESP-AH1,EdCS\N};xvZ!(K ESP"AH-ESP

r ESP-AH"!(KO$1,ETO$N}xPdC#

P'5:AH"ESP"AH-ESP"ESP-AH

1!5:AH-ESP

IP-version
CZm@D IP f>#

P'5:IPv4 r IPv6

1!5:IPv4

local-IP-address
m@b;KD IP X7#y]QdCD IP f>,CX7G IPv4 r IPv6#

P'5:Q*SZxdCD"rQdC* 2212Z?X7DP' IP X7#

1!5:*7IwxdCD IP X7.;

local-spi
2+X*G9C AH r ESPT#$,S(ED%r2+,S==#2+N}

D8} (SPI)GNbD 32 ;}5,k2+m@`XD2+X*P=V(k>r

v>),C}5\+dP.;%@j6v4#CN}GXhD,TZZ>Xm

@KSU=Dk>E"|,CN}j6vm@P$ZD SPI#+C}5kmb;
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um@(_P`,D>X IP X7)D>X SPI;`%d#;[m@D_TGD;

V (ESP"AH"AH-ESPr ESP-AH),TZ;u IP 2+Tm@Dk>(E,

vIdC;V>X SPI#

P'5:256 - 65535

1!5:256

local-encryption-algorithm
S\c(fr,GCZT>X7Iw"MDv>E"|OD ESP,ZdC ESP

1GXhD#IZ\=@zvZ(D^F,;Pr;)zRa)b)c(fr

D;?Vr+?#bVS\c(frXkk6LS\c(fr`%d#

ESP-NULLc(frI@9 ESP4PS\Lr#bVc(frGa)xyPz

RD#g{!(DG ESP-NULL,rXk(}!qO$c(fr HMAC-MD5

r HMAC-SHA-1,T$nCZO$D ESP#

P'5:DES-CBC"CDMF"3DESr ESP-NULL

1!5:DES-CBC

local-encryption-key
k>X ESPS\c(fr;p9CD;v\?r`v\?#b)\?XkMZ

2+m@m;KdCDTH\?`%d#Z!( ESP-NULLS\c(fr1r

;\dC\?#

P'5:

v TZ DES-CBC:16 xFDV{ (0 - 9"a - f"A - F)

v TZ CDMF:16 xFDV{ (0 - 9"a - f"A - F)

v TZ 3DES:}vV*D"%;`,D\?,<G 16 xFDV{ (0 - 9"a

- f"A - F)

1!5:^

padding-for-local-encryption
mS=v> ESPE"|D=SndV{,TVZFs!#1S\c(frDa

{*S\sDE"|k-<E"|s!`,1,=SndV{ICZZGS\

D IP E"|Df5s!#ESPndV{}XkG 8 D6}#g{dCK;\

; 8 {}D}5,rx;ak,+C}5DI; 8 {}D}5#

1S\c(frG ESP-NULL 1,ndV{;GXhD, r* ESP-NULL c

(frT-<E"|Ds!mSK;VZ#g{dCK>XS\ndV{,r

vTC}5#

P'5:0 - 120

1!5:0

local-ESP-authentication
Zh*DivB,!q>X ESPO$#g{S\c(frG ESP-NULL,rO

$GXhD#

P'5:Yes r No

1!5:Yes

local-authentication-algorithm
CZv>E"|DO$c(fr#bGCZ ESPDI!N},CN};GXh
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D,}Gz!(K ESPO$#TZ AH"AH-ESPr ESP-AH,CN}GXk

D#y9CDO$c(XkkZ IPsecm@6Ky9CD6LO$c(fr`

%d#

P'5:HMAC-MD5 r HMAC-SHA

1!5:HMAC-MD5

local-authentication-key
k>XO$c(fr;p9CD\?#C\?XkMZ IPsecm@m;Kyd

CDTH\?`%d#g{_TG AH"AH-ESPr ESP-AH,r_,g{_T

G ESP"RQdCK>X ESPO$c(fr,rC\?GXhD#

P'5:

v TZ HMAC-MD5:32 ;D.yxFDV{ (0 - 9"a - f"A - F)

v TZ HMAC-SHA:40 ;D.yxFV{ (0 - 9"a -f"A - F)

1!5:^

remote-IP-address
m@6KD IP X7#bvN}GXhD#y]QdCD IP f>,CX7G

IPv4 r IPv6#

P'5:P'D IP X7

1!5:^

remote-spi
2+X*G9C AH r ESPT#$,S(ED%r2+,S==#2+N}

D8} (SPI)GNbD 32 ;}5,k2+m@`XD2+X*P=V(k>r

v>),C}5\+dP.;%@j6v4#CN}GXhD,|Z"Mx6

LwzDv>E"|D ESPr AH Pj6K$ZD SPI#+C}5kmb;

um@(_P`,D6L IP X7)D6L SPI;\`%d#;[m@D_TGD

;V (ESP"AH"AH-ESPr ESP-AH),TZ;u IPsecm@Dv>(E?,

vIdC;V>X SPI#

P'5:1 - 65535

1!5:256

remote-encryption-algorithm
b\c(fr,CZS6LwzSUDk>E"|#|Xkk>XS\c(f

r`%d#

ESP-NULL c(frI@9 ESP4PS\Lr#g{!(DG ESP-NULL,

rXk(}!qO$c(fr HMAC-MD5 r HMAC-SHA-1 O$c(frP

D;V,T$nCZO$D ESP#

P'5:DES-CBC"CDMF"3DESr ESP-NULL

1!5:>XS\c(fr

remote-encryption-key
k6L ESPS\c(fr;p9CD\?#b)\?XkMZ2+m@m;K

dCDTH\?`%d#Z!( ESP-NULL S\c(fr1;\dC\?#

P'5:

v TZ DES-CBC:16 xFDV{ (0 - 9"a - f"A - F)
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v TZ CDMF:16 xFDV{ (0 - 9"a - f"A - F)

v TZ 3DES:}vV*D"%;%dD\?,<G 16 xFDV{ (0 - 9"a

- f"A - F)

1!5:^

verification-of-remote-encryption-padding
7(Gqi$ySUE"|DS\ndV{s!#

P'5:Yes r No

1!5:No

padding-for-remote-encryption
ZySUD ESP E"|P$ZD=SndV{,TVZFs!#v1}5

verification-of-remote-encryption-paddingG Yes1,CN}EGXhRP'D#

ESPnd}5XkG 8 D6}#g{dCK;\; 8 {}D}5,r+xP

x;ak,QC}5DI; 8 {}D}5#

P'5:0 - 120

1!5:0

remote-ESP-authentication
g{h*,!qk>E"|D6L ESPO$#

P'5:Yes r No

1!5:Yes

remote-authentication-algorithm
CZk>E"|DO$c(fr#bGCZ ESPDI!N},CN};GXh

D,}Gz!(K ESPO$#TZ AH r AH M ESPDiO (AH-ESPr

ESP-AH),CN}GXhD#y9CDO$c(XkkZ IPsecm@6Ky9C

D>XO$c(fr`%d#

P'5:HMAC-MD5 r HMAC-SHA

1!5:HMAC-MD5

remote-authentication-key
k6LO$c(fr;p9CD\?#C\?XkMZ2+m@m;KydC

DTH\?`%d#g{dCK6L ESP O$c(fr,rC\?Z

AH"AH-ESPM ESP-AH0 ESPPGXhD#

P'5:

v TZ HMAC-MD5:32 ;.yxFDV{ (0 - 9"a - f"A - F)

v TZ HMAC-SHA:40 ;D.yxFV{ (0 - 9"a -f"A - F)

1!5:^

enable-replay-prevention
8(GqtC0\bYN&m&\1#g{tC0\bYN&m&\1,r`

X IP 2+W?D3rE,T@9m@S\w&mX4DE"|#(i;*9C

0\bYN&m&\1,r*1"Mw3rEF}wo=+^1,m@2+X

*Xk&Z;n/4,#1vVbViv1,h*K$I$,XBt/VfD

2+X*r4(BD2+X*#
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Kb,g{ZtC0\bYN&m&\11,z9C reset ipsec |nXC

IPsec,rzXk7#Z IPsecm@Dm;KD7IwOT IPsec2xPKXC#

*Zm@D=KXBu</3rE,byDXCGXhD#g{vZm@D;

KXC IPsec,MI\vVr3rE;%d,m@=KD7Iw*zE"|#

P'5:Yes r No

1!5:No

DF-bit Zm@#=B,8(T2+m@b?W?PD Don’t Fragment (DF);4P&

m#IZ IPv4 W?PhCC;,T8(;\VNDE"|#DF ;N}8>

2212&gN&mkxE"|OD DF ; - Gq+ZZ?W?PiR=D DF ;

}54F=b?W?O,r_,GqhCre}b?W?PD;#

g{ DF ;Q-h(R;\TE"|xPVN,r IPsec9C Path MTU

(PMTU) Discovery&\#j8E",kNDZ1663D:76 MTU iR;#

P'5:Copy"Set"Clear

1!5:Copy

enable-tunnel
8(GqtCKm@#ytCDm@+;}KE"|;1=dCKE"|}K

wT(eK IPsecm@+*,SDSZ,"RZ 2212OXCKrXBt/K

IP 1*9#zI9C reset ip |nTXC IP#

P'5:Yes r No

1!5:Yes

Change Tunnel

9C change tunnel |n,|DH0I add tunnel |ndCD IPsecm@N}#

o(:

change tunnel... PXI|DDN}Pm,kND add tunnel |n#

Delete Tunnel

9C delete tunnel |n,>} IPsecm@#

o(:

delete tunnel tunnel-id tunnel-nameall

tunnel-id
8(+*>}D IPsecm@Dj6{#

P'5:1 - 65535

1!5:1

tunnel-name
8(+*>}D IPsecm@{F#

P'5:NNQdCDm@{F

1!5:^
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all 8(ZKSZO+*>}DyP IPsecm@#

Disable

9C disable |n,T2+=={C3v IPsecm@r{CyPD IPsecm@(*zk

IPsec}Kw`%dDE"|),r_,TG2+=={C(+Mk IPsec}Kw`%dD

E"|)#

o(:

disable ipsec drop

ipsec pass

tunnel ...

ipsec drop
T2+==Z7IwO{C IP 2+#yP IPsecm@<+;{C,+9CE

"|}KwfrD2+m@E",Tj6k IPsecm@E"|}Kw`%dD

E"|#`%dDE"|;*z#

ipsec pass
TG2+==Z7IwO{C IP 2+#{C+? IPsecm@#k IPsecm@

E"|}Kw`%dDE"|,+w*U(D(E;*"#

tunnel tunnel-id all
Z8(m@rZyPm@O{C IP 2+#

tunnel-id
8(+*{CD2+m@j6{#

P'5:1 - 65535

1!5:1

all +?m@#

Enable

9C enable |n,ZSZr%;m@OtC IP 2+T-i#zXkZ%@tCD

IPsecm@n/.0,Z7IwO+VtC ipsec#

o(:

enable ipsec

tunnel ...

ipsec Z{v7IwOtC IP 2+#

tunnel tunnel-id all
Z8(m@rZyPm@OtC IP 2+#

tunnel-id
8(+*tCD2+m@j6{#

P'5:1 - 65535

1!5:1
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all +?m@#

List

9C list |n,T>10D IP 2+dC#+Vm@|(7IwPDyPm@,H|(

n/DV|(;(eD#x+?m@|(ZKSZOdCDyPm@,H|(n/D

V|(;(eD#n/Dm@G810n/DG)m@;;(eDm@G8G)-}

(eD"+Gn/Dm@#

o(:

list ... all

global

tunnel

active tunnel-id tunnel-nameall

defined tunnel-id tunnel-nameall

} 1:PvyPD IPsec m@

IPsec config>list all

IPsec is ENABLED

IPsec Path MTU Aging Timer is 20 minutes

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 *****************

} 2:Pv_P ESP _TM ESP c(frD IPsec m@

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
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Set

hC Path MTU (PMTU)D1'(1w#

o(:

set ... path

path-MTU-aging-timer
CN}I(e 2212+m@ MTU XBhC=ns.0y-}D1d,TVS

Fc#

P'5:10 - 60VS;0 m>{C

1!5:10

CJ IP 2+`X73

CJ IP 2+`X73,Z OPCONa>{ (*) Bdk t 5:

*
t 5

SE,Z + a>{BdkBP|n:

+ feature ipsec
IPsec>

IP 2+`X|n

>Z5w IP 2+`X|n#kZ IPsec> a>{Bdkb)|n#

m 34. IP 2+`X|nEv
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#

kNDZxxvi3D:qCoz;#

Add tunnel /,XmS2+m@

Change tunnel /,|D2+m@dCN}5#

Delete tunnel /,>}2+m@#

Disable Z2+==B/,{CyP IP 2+xL(*z`%dDE"|),r

_,ZG2+==B{CyP IP 2+xL(*"`%dDE"|),

r{CX(D2+E"|#

Enable /,tCyP IP 2+xL,r_,tC2+m@#

List PvPX+VD IP 2+E",r_PvPXn/DMQ(eDm

@E"#

Reset XC IP 2+rXC2+m@#C|nXB0kZ Talk 0 6 P4

(DdC#XCYw+9I Talk 6 ydCDN}!zI Talk 5 y

dCDN}#

Restart XBt/ IP 2+rXBt/2+m@#C|nXB0kI Talk 5

|n/,dCDdCE"#

Set /,hC Path MTU (PMTU)D1'(1w#

Stats T>yPDr3vn/Dm@D3FE"#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD7

3;#
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Add Tunnel

/,mS2+m@

o(:

add tunnel ...

PXb)N}D5w,kND Z1753D:IP 2+dC|n;BD add tunnel |n#

Change Tunnel

/,|D2+m@#

o(:

change tunnel ...

PXb)N}D5w,kND Z1753D:IP 2+dC|n;BD add tunnel |n#

Delete Tunnel

9C delete |n,/,>}3v2+m@ryPD2+m@#

o(:

delete tunnel tunnel-id tunnel-nameall

tunnel-id
8(+*>}D IPsecm@Dj6{#

P'5:1 - 65535

1!5:1

tunnel-name
8(+*>}D IPsecm@{F#

P'5:NNQdCDm@{F

1!5:^

all 8(>}KSZODyP IPsecm@#

Disable

9C disable |n,ZyPSZOr%;m@O/,{C IP 2+-i#

o(:

disable ipsec drop

ipsec pass

tunnel ...
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ipsec drop
T2+==Z7IwO{C IP 2+#+? IPsecm@<+;{C,+9CE

"|}KwfrD2+m@E",Tj6k IPsecm@E"|}Kw`%dD

E"|#`%dDE"|;*z#

ipsec pass
TG2+==Z7IwO{C IP 2+#{C+? IPsecm@#k IPsecm@

E"|}Kw`%dDE"|,+w*U(D(E;*"#

tunnel tunnel-id all
Z8(m@rZyPm@O{C IP 2+#

tunnel-id
8(+*{CD2+m@j6{#

P'5:1 - 65535

1!5:1

all +?m@#

Enable

9C enable |n,/,XZyPSZr%;m@OtC IP 2+-i#zXkZ%@

tCD IPsecm@n/.0,Z7IwO+VtC ipsec#

": g{Z{C IPsecD4,BXBt/7Iw,r;\/,XtC IPsec#

o(:

enable ipsec

tunnel ...

ipsec Z{v7IwOtC IP 2+#

tunnel tunnel-id all

tunnel-id
8(+*tCD2+m@j6{#

P'5:1 - 65535

1!5:1

all +?m@#

List

9C list |n,T>10D IP 2+dC#+Vm@|(7IwPDyPm@,H|(

n/DV|(;(eD#x+?m@|(ZKSZOdCDyPm@,H|(n/D

V|(;(eD#n/Dm@G810n/DG)m@;;(eDm@G8G)-}

(eD"+Gn/Dm@#

o(:

list ... all
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global

tunnel

active tunnel-id tunnel-nameall

defined tunnel-id tunnel-nameall

} 1:PvyPDn/m@

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 *****************

} 2:PvQSU= :packet too big ; {"D;un/m@#

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�g{4SU=+sDE"|,r PMTU T>* n/a#

�2�bG IPv6 X7#g{ IP f>G IPv4,rT>;u{",C{"(eKgN&m

DF ;:COPY"SET r CLEAR#

} 3:PvyPDm@

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:
-------------------------------------------------------------------------------
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ID Local IP Addr Remote IP Addr Mode Policy Tunnel Expiration
----- --------------- --------------- ----- ------ ------------------

Tunnel Cache for IPv6:
-------------------------------------------------------------------------------
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

9C reset |n,Z7Iwr%;m@O/,tC IP 2+T#zZXC IPsecrm@

.s,*7#9C reset IP |nXC IP dC#TZXB0kf!XFE",gE"

|}Kw0df!XFfr,byDYwGXhD#g{z;XC IP,rE"|}Kw

0f!XFfrI\;'VzDB IPsecdC#

9C reset |n1,2I!qXB}<7IwDYw#;x,XB}<7Iw+Z;(

1dZ97IwSxgOO*,`4,reset |n4vPO IP D}L#

o(:

reset ipsec

tunnel tunnel-id tunnel-nameall

ipsec Z 2212OXC IP 2+#]1{C IP 2+,;sYXBt/#1{C IP 2

+1,+*zNN- IPsecm@}#&mDE"|,1=XCYwax#XC

IP 2+";0lZ 2212ODd|&\#C|n$nI Talk 6 4(D IP 2

+dC#Talk 6 IP 2+dCT Talk 5 DdCxP2G#

tunnel Z8(m@OXC IP 2+dC#g{ZXCZd{Cm@,rm@dC(}

SRAM dCXB(",+G,XCsDm@T&Z{C4,#

tunnel-id
8(+*XCD2+m@j6{#

P'5:1 - 65535

1!5:1

tunnel-name
8(+*XCD2+m@{F#

P'5:NNQdCDm@{F

1!5:^

all +?m@#

Restart

9C restart |n,/,XZ7IwOr%;m@OXBt/ IP 2+#b+XBt/

I Talk 5 4(DY1dC#K1,a0 6 IP 2+TdC";2G Talk 5 DdC#

o(:

restart ipsec

tunnel tunnel-id tunnel-nameall

ipsec Z 2212OXBt/ IP 2+#
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tunnel Z8(Dm@OXBt/ IP 2+#

tunnel-id
8(+*XCD2+m@j6{#

P'5:1 - 65535

1!5:1

tunnel-name
8(+*XCD2+m@{F#

P'5:NNQdCDm@{F

1!5:^

all +?m@#

Set

/,hC Path MTU (PMTU)1'(1w#

o(:

set ... path

PX path-MTU-aging-timerD5w,kNDZZ 183 3OD Talk 6 PD set |n#

Stats

9C stats |n,T>PX8(m@ryPm@D3FE"#}g,stats |nT>"
MDMSUDE"|#

o(:

stats tunnel-id tunnel-nameall

tunnel-id
8(2+m@Dj6{#

P'5:1 - 65535

1!5:1

tunnel-name
8(QdCD2+m@{F#

P'5:NNQdCDm@{F

1!5:^

all T>PXZ 2212OdCDyPm@D3FE"#

5}:

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

IP 2+`X|n (Talk 5)
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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 2+`X|n (Talk 5)
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Z17B 9C 2 c(@,S-i (L2TP)

2 c(@,S-i (L2TP) G IETF FvD;Vj<-i,K-iw*CZZfrE"

|D}]xg,g UDP/IP OD(@,S PPP#L2TP *fr,SD-i#

L2TP E*

L2TPJm`vVkD"r@"D-ir2m+2CJy!h),dP|(wFbww"

CJ~qwM ISDN 7Iw#mb,L2TP 9IJm(@,S PPP47c,g HDLC

Ml= HDLC#9Cb)(@s,Q,SOD&E~qw;CcIka)xgCJD;

CO*X*#

+3OD InternetOD&Exg~qvr"aD IP X7a)#+G, L2TP (eK;

vB6pDib&E&CLr,KLrJm InternetOfZ`v-iM4"aD IP X

7#ZVP Internety!h)O,TZ(} PPP5V=K07D IP"IPX M AppleTalk

&Ew,K6pDxg&CLr\;a)+sD'V#

^[GTnUC'"s5,9GT Internet~q)&LxT,b)`-iib&E&C

Lra)D'V<+Pf&#d-rG,C-iJm2mCJMKDy!h)DX*

6J,"ZnUC'CJK~q1'V9C>XtP#

mb,ZVP Internety!h)P,L2TP 9I7#G IP -i&CLrPQP6JD

2+9C#

<17 9>K9C ISDN D L2TP xgy>#Z L2TP xgCJ/_w (LAC) M L2TP

xg~qw (LNS) .d,KxgI9CNNiJ`M#

L2TP Jc

hv L2TP 1+9CgBJc:

Attribute Value Pair (AVP)( tT5dT)
`k{"`MM{"Z]D;V#C=(#ZS\ L2TP %YwTD,1,b

V=(VnsI\Xa_Kd)9&\#

L2TP Access Concentrator (LAC)(L2TP CJ/Pw)
k;vr`v+2~qg0xg (PSTN)r ISDN _`,D;Vh8#Kh8

\;&m PPPYwM L2TP -iYw# LAC a)K L2TP YwyhDiJ#

L2TP +(EZ]+M=;vr`v L2PT xg~qw (LNS),"R\;a)

PPPxg/xDyP-i#

< 17. L2TPxgy>
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L2TP Network Server (LNS)(L2TP xg~qw)
LNS ZNNIw* PPPUK>9CD=(OKw#LNS :p&m~qw;=

D L2TP -i# IZ L2TP v@? L2TP (@=o09CD(;iJ,rK

LNS vP;v(;D LAN r WAN SZ;+G,|T;ITU9S LAC '

VD PPPSZ=4DtP#

Network Access Server (NAS)( xgCJ~qw)
rC'a)Y1ks=xgCJ~qD;Vh8#bVCJG9C PSTN r

ISDN _7Dc=cN=#

Session (Call)( a0(tP))
1&EC'k LNS dT<("K=K PPP,S1,L2TP 4(a0#Ka0

D}](-I LAC M LNS dD(@xP+d#LNS M LAC ,$?v,S

= LAC C'D4,E"#

Tunnel ((@)
(@I LNS-LAC T(e,w*CZZ LAC M LNS d+d}](#;v%

@D(@IT+M`va0#T`,(@DXF,SYwHITXFyPa0

D(""MEM,$,2ITXF(@>m#

'VD&\

L2TP Z UDP/IP OKP,"'VgB&\:

v (@,S%@DC'&kM'z

v (@,S!M7Iw,}g,TO$DC'E**y!,;P;u2,76ITh

CD7Iw

v tPt/=rITGS LAC = LNS (kx)"S LNS = LAC (vx),2ITIN

b;vTH5e(=_)t/#vxa0IT9CL(D L2TP a0r41&E L2TP

a0#

v %E@`tP

v PAP"CHAP M MS-CHAP zmO$

v zm LCP

v LAC &49Czm LCP 1Xt LCP

v (@KcO$

v +dzm PAP Zn19CD~X AVP

v 9C>X rhelm (2MG C' @rhelm)i/m5V(@,S

v Z AAA S53P9C PPPC'{i/m5V(@,S

v 9C SNMP \m L2TP (@#{Protocol Configuration and Monitoring Reference

Volume 1PD :SNMP \m;#

": Rhelm(@,S*sC'{9C {F @rhelmq=#9CbV=((@,S*s

m~i4=v<m,byIT7(&kC'+*T(@,S=D?DX#9CK

V(@,S==Df&G:(eK rhelm0d%dC'{s,zcITT(@,S

A`,D?DX#

yZC'D(@,SZ%@D<mPbv#Km3hzby;V#H,4zIT

+?vC'T(@,SA(;D?DX#

9C L2TP
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v LNS D BRS (w* PPPKc)

v 9C delete interface |n>} L2TP h8D\&

v /,XBdC L2TP h8D\&

v ("Er"ES"Y+dMwXF(@#L2TP 2Z}](@O4PEr"ESMw

XF#

v hC L2TP UDPKZTcZCKZO(" IP 2+}KwD\&#

v L2TP 7IwM'z#L2TP 7IwM'zIC:M'zt/;(2#F*Tw(@,

S)#=#;[~q)&LDXKa9gN,K&\<ITa)2+"(@,SM`

-iDib(Cxg (VPN)#by,M'zM LAC M,1xkK;vom2~#

v T6Lwz{%div*y!,+kxtP,A}7D(@#g{6Lwz{kN

NCZwz{%dD(@<;%d,rtP+Z;9C6Lwz{%dDtkxO

jI#

": g{QZ`,D LAC M LNS dTddCK`vxg3d,k7#?v3d<

;T&;v(@#

v ;9C6Lwz{%dDtkxgDT/ IP"IPX MESdC#9C6Lwz{%

dDtvxgMtkxgXkV/dC#

(1"bBn

9C7IsDxg(@+d PPPE"|aT;Xzz;)5C"bDJb#L2TP Y(

LAC M LNS d,S1I\vVDSY1d;a9(@,SDTH5e,1#g{TH

5edDH}1d8No=r,} PPP4,zD,11d((#* 3 k),rI\ah

-,S#k"b,g{ LAC M LNS dDH}1dfDgK.$,G449K$#V

PPP4,zDn/4,,TH5ed2(#ar,STgK.nxy>^(5V,S#

g{=KD5e<PbV\&,r PPP,1S$s9I!C;.VH(D,S'{#

}H}1db,LAC/LNS TM LAC/Client TdDxm;%d2ax4;)Jb#}

g,g{ LAC MLNS dD5JxmwT!Z PPPM'zDxm,r LAC Z"ME

"|= LNS 1I\aD1}`#Sm;=f44,g{M&kM'zD,SYH`H,

LNS M LNS wxgODwzdD,SYH}_,r LNS 2I\ar!&"M}]=

LAC x:X}X#*bvb;Jb,L2TP 9CK;5PZ?Mb?wXF<u#

LCP "bBn

9Czm LCP 1,LAC -L LCP,x PPPrLxZ LNS &4P&m#LAC + LCP

!n*"= LNS,Tc LNS e~-LDZ]#TZM'zM LAC -LDN},LNS

Xk#t;(D/T#g{ LNS ^(S\3)N},r L2TP "TXB-L LCP,=

(G:(}(@rM'z"MLCP dCks#

*s LNS #t;(D/Tw*GkT MRU xTD#Z IBM LNS O,dCD MRU

G3hzm LCP DnsnH#g{ LAC "MDzm LCP {"PD5sZ LNS O

dCD MRU,r L2TP +"TXB-L LCP#ZB LCP P,MRU 5HZdCD

MRU 5,x^k|D LAC "MDd| LCP !n#

9C L2TP
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dC L2TP

g*dC L2TP:

1. 9C feature |nCJ L2TP &\?~#

Config> feature layer-2-tunneling
Layer-2-Tunneling config>

2. tC L2TP#

Layer-2-Tunneling config> enable l2tp

3. mSyPh*D L2TP xg#g{dCOq^F* LAC,r^kmSNN L2TP x

g#

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. dCkx L2TP (@#

g*9C AAA >XPmdC(@:

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>

zIT9C0;5}dC LAC OD(@O$,T0C:C' @lns.org.;q=dC

:rhelm; (@,S#

zIT+(@O$MZ(h(*Z3; RADIUS ~qwOjI#jikNDUsing

and Configuring FeaturesPD:9CO$"Z(MGJ (AAA) 2+;#

g*Z LAC O4 PPPC'{9C AAA >XPmr RADIUS (@,S:

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

9C L2TP
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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>

g{h*,*kx(@dC6Lwz{%d#VZY(0;dCCZxg 10:

Config> net 10
L2TP 10> set remote-hostname
Remote Tunnel Hostname: [] ibm.com

": g*XU6Lwz{%d,k9CBP|n:

Config> net 10
L2TP 10> set any-remote-hostname

5. dCNb;v L2TP vx(r=v)(@#ZBfD5}P, LAC D IP X7*

1.1.1.1,x LNS D IP X7* 1.1.1.2# LNS DdC?DG*4T LAC Dks"

v41&E ISDN tP= 5552160#

LNS dC:

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�

":

a. hCO${T8O$ LNS h8#P)a>>}"4T>,g{qCb)a>D

j8E",kND Access Integration Servicesm~C'8O PD :dC PPP

O$;#

b. mSh*Z LNS OO$DC'#P)a>>}"4T>#PX|no(M!n

D5w,kND Access Integration Servicesm~C'8O P“dC CONFIGx

L”;BD Add |n#

LAC dC:
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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]? 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�

":

a. CZ"vomtP#

6. dCNb;v L2TP 7IwM'z#BfG9C L2TP 7IwM'z&\("D

L2TP d=d,S#K,SDhC*%r41&E#

LNS dC:

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>

":

a. hCO${T8O$ LNS h8#P)a>>}"4T>,g{qCb)a>D

j8E",kND Access Integration Servicesm~C'8O PD :dC PPP

O$;#

b. mSh*Z LNS OO$DC'#P)a>>}"4T>#PX|no(M!n

D5w,kND Access Integration Servicesm~C'8O P“dC CONFIGx

L”;BD Add#

LAC dC:

9C L2TP
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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]? 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>

":

a. hCO${T8O$ LNS h8#P)a>>}"4T>,g{qCb)a>D

j8E",kND Access Integration Servicesm~C'8O PD:dC PPPO

$;#

b. mSh*Z LNS OO$DC'#P)a>>}"4T>,g{qCb)a>D

j8E",kND Access Integration Servicesm~C'8O PD:add Config

|n;#

7. g{h*,9C set |ndCwV L2TP N}#

8. g{h*,9C encapsulator|n*yP L2 xgdC PPPN}#

Layer-2-Tunneling Config>encapsulator
PPP-L2TP Config>

PPPdCjOs,dk exit 5X L2TP dC73#

9. 9C enable |ntCyP L2TP &\#

9C L2TP
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Z18B dCM`S L2TP

>Bw*i\ L2TP -idCMIYw|n#|(TBwZ:

v Z2043D:f! L2TP `Sa>;

v Z2043D:L2TP `S|n;

L2TP dC|n

m35\aK L2TP dC|n,x>ZDd`?VrTb)|nxPKj!DbM#Z

L2TP Config> a>{Bdkb)|n#

m 35. L2TPdC|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kN

DZxxvi3D:qCoz;#

Add mS L2TP xgrTH5e#

Delete SdCP>} L2TP TH5e#

Disable {C L2TP#
Enable tC L2TP#
Encapsulator JmdCyP L2TP xgD PPPN}#

List T> L2TP dCD`XE"#

Set JmhC:ex"tPSU0Z0d| L2TP N}#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Add

9C add |nImS L2TP TH5e (LAC r LNS) r L2 xg#?vZK7Iw

U9D"" PPPa0,<h*;v L2 xg#m@,SD PPPa0DUccGKm@

D LNS Kc#

o(:add
L2-nets

Z1943D:dC L2TP; P|, add |nD;v5}#

L2-nets

": K|ndk1IT+?9C!4#Z;vV{9Cs4;G*Kezp

{#

r L2TP dCmS L2 xg#?vZK7IwU9D"" PPPa0<h*;

v L2 xg#g{K7IwOq^F*w* LAC 9C,r^hNNib L2 x

g#dkK|n1,53aa>dk=Sxg}?,"/JGqh**?v L2

xgmS;`ED IP X7#

=Sxg}G8K1 L2TP ITT/mS`Yxg#b)xgI=S=NNV

PD L2 xgO#

*?v L2 xgmS4`E IP X7s,CxgD IP 7ImP+T/mS4`

ED IP n#4`E IP X7*YwW!#=#g{h*r L2 xgmS`EX
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7,rITZ IP -idC73PxP|D(ND Protocol Configuration and

Monitoring Reference Volume 1P:dC IP; ;B)#

Disable

9C disable |nI{C L2TP &\r{C L2TP >m#

o(: 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
*cZ4P(rM5{XF,L2TP T?vtPDE"|xPES#?vtP<

PT:DSPr0Z,b)SPr0ZD]?Xk+dxTH5e,by,w

XFc(EI}#$w#{C call-rcv-window+XU?va0DyPwXFL

r#;P1 LAC M LNS dD,SJ?\_,xmdc,"R;h*xPs?

DE"|XEr1,EI4POvYw#

fixed-udp-source-port
e} L2TP UDPKZhC#{CKN}+H9z4 IP X7Z LAC M LNS

ddC IP 2+}Kw#

force-chap-challenge
{C LNS CHAP YNi$M'z#g{ PPPM'z&m CHAP YNi$H

O'Q,rI\h*{C CHAP YNi$#

hiding-for-pap-attributes
{C LAC M LNS dDzm PAP E"S\#

L2tp

": K|ndk1IT+?9C!4#Z;vV{9Cs4;G*Kezp

{#

{CK7IwOD L2TP#

outbound-calls-from-lac
h9 LAC "vtPt/ L2TP m@#

proxy-auth
{CS LAC r LNS "M PPPzmO$E"#

proxy-lcp
{CS LAC r LNS "M LCP E"#

tunnel-authentication
{CyPm@DyZ2mX\D,6O$#
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Enable

9C enable |nItC L2TP &\r L2TP >m#

o(:

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
Z 1701&h( L2TP UDPKZ#tCKN}Jmz4 UDP KZ* L2TP d

C IP 2+}Kw#by,zcITaWXS\rO$ L2TP (EK#

force-chap-challenge
49 LNS SU=zm CHAP,T;tC LNS CHAP YNi$M'z#S2

+GH<G,g{Q*M'zIT3{&mYNi$,r(i9CKN}#

hiding-for-pap-attributes
tC LAC M LNS dDzm PAP E"S\#

outbound-calls-from-lac
Jm LAC "vtPt/ L2TP m@#m~+a>zdka0N}#

5}:

L2TP 10> enable outbound-call-from-lac
Outbound Call Type (ISDN, V34)? [ISDN]
Outbound calling address: 1234
Outbound calling subaddress:

L2TP 10>

L2tp

": K|ndk1IT+?9C!4#Z;vV{9Cs4;G*Kezp

{#

tCK7IwOD L2TP#

proxy-auth
tCS LAC r LNS "M PPPzmO$E"#

proxy-lcp
tCS LAC r LNS "M LCP E"#

tunnel authentication
tCyPm@DyZ2mX\D,6O$#

Encapsulator

9C encapsulator |nI* L2 xgdC PPPN}#
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o(: encapsulator

List

9C list |nIT>wV L2TP dCN}D4,#

o(: 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

Set

9C set|nIdC L2TP IYwN}#

o(: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
e}vx6Lwz{,"ZKxO{Ckx6Lwz{%d#

buffers
8(*sDZ? L2TP :ex}?#g{Zf;cTzcks,rXBt/1

+;P?V:exIC#g*Z L2TPn/1O(Zf?,k9C memory |
n({ Z2073D:Memory;)#

P'5: 1-1000

1!5: 200
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call-rcv-window
8(ITw*SU0Z9CDE"|}"tCtPSU0Z#g{K}]E@

OQ-tCwXF,rXk8(SU0Zs!#b;E"H)C7IwOD-

i9C,2+CZ9Ct/(DkTH5e(E#dC5+CZyPIK7I

wt/DtP#

P'5: 0-100

1!5: 6

connection-direction [inbound] or [outbound] or [both]
8(ZKxO,S\ITH5et/ ( inbound)"9G\P LAC t/

(outbound),r_H\PTH5e2\P LAC t/#g{8(,r;\+UP

1ddC* 0#

1!5: inbound

idle-time seconds

8(Gn/4,k},Kk}}s,L2TP +O*KxODm@#0 5m>m@

Q-L(,;\O*#

P'5: 0-1024

1!5: 0

max-calls
8(yPm@ODnstP}#Zx(D1dZ,b)(@&Iw* LAC r

LNS &Zn/4,#

P'5: 1-500

1!5: 100

max-tunnels
8(nsm@}#Zx(D1dZ,b)m@&Iw* LAC r LNS &Zn/

4,#

P'5: 1-100

1!5: 30

remote-hostname hostname

8(m@O9CD6Lwz{#

TZvxm@,wz{Z"vtP1"M=TH5e#TH5e9CKwz{

7(GqjICtP#wz{XkZO$S53PxPdC,bytPE\I

&jI#jikNDZ1353D:Z12B 9C>Xr6LO$;#

TZkxm@,wz{+CZi$SKm@SUD,4TTH5eDtPGq

&jI#

P'5: I 1 = 64 ; ASCII V{iIDNN{F

1!5: ^

transmit-retries
8(Z{<a0rm@*Gn/x+dXU0,E"|IZXFm@OX+d

DN}#

P'5: 2-100

1!5: 6
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tunnel-rcv-window
8(I?XF,S+dDSU0Zs!#b;+d}L+M"SUZm@ra

0D(""p}M#V1yhD(D#

P'5: 1-100

1!5: 4

f! L2TP `Sa>

g*f! L2TP `Sa>:

1. Z OPCON (*) a>{Bdk talk 5#

2. Z GWCON (+) a>{Bdk feature layer-2-tunneling #

L2TP `S|n

>Z\a"i\ L2TP`S|n#Z Layer-2-Tunneling Console> a>{Bdk|n#

m36 \aK L2TP `S|n#

m 36. L2TP`S|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kN

DZxxvi3D:qCoz;#

Call T>("}LPDwvtPD`X3F}]ME"#

Kill "4U9tPrm@#

Memory T>10 L2TP :exDVdM9Civ#

Start t/km;TH5eDm@,S#

Stop #9tPrm@,S"JmwvTH5e4PyhD\mYw#

Tunnel T>wvVPm@D`X3F}]ME"#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Call

9C call |nIT>tP3F}]ME"#

o(:call errors

physical-errors

queue

state

statistics

errors T>tP1"zD;c+dms#

5}:

Layer-2-Tunneling Console>
call errors
CallID | Serial # | ACK-timeout | Dropped pkts
56744 | 1 | 0 |
0

CallID k>tPX*D>Xj6{#
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Serial #
CZ"a>tPD`E#

ACK-timeout
STH5eSU=,1(fDN}#

Dropped pkts
tPPQ-{<**'DE"|}#b)E"|&CQ-U=,+4

ITH5e7O*Q-*'#

physical-errors
T>tP1"zD}]ms#

5}:

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 k>tPX*D>Xj6{#

Serial #
CZ"a>tPD`E#

CRC Errors
k CRC ;%dDE"|}#

framing errors
xPi!msDE"|}#

HW overrun
2~,^"zDN}#

buffer overrun
:ex,^"zDN}#

timeout errors
SZ,1DN}#

alignment
(;ms"zDN}#

time since updated
ONmsV/s-}D1d#

queue *?vtPT>SPD`XE"#

5}:

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 k>tPX*D>Xj6{#

Serial #
CZ"a>tPD`E#

Tx Win
TH5eDns}]SU0Z#

Rx Win
>Xns+d0Z#
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Ns >tPDB;v}"ME"|rPE#

Nr >tPDB;v}SUE"|rPE#

Rx Q SUSPOD10E"|}#

Tx Q +dSPOD10E"|}#

priority
H}I L2TP +dD PPPE"|}#

out Q H}I L2TP +dDU( PPPE"|}#

state T>wvtPD104,#

5}:

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 k>tPX*D>Xj6{#

Serial #
CZ"a>tPD`E#

Net # k>tPX*Dh8E#TZ LNS tP,|G L2 xg#TZ LAC

tP,|GSUu<tPD PPPh8#

State 10tP4,#P'DtP4,*:

Established
Q-<8CxPm@,SDxg(E#

Idle tPUP#

Wait Cs Answer
H}r*(E47#

Wait Reply
H}TH5eDp4#

Wait Tunnel
H}("m@#

Time since chg
ON4,|Ds-}D1d#

PeerID
TH5eDtP ID#

TunnelID
ktPX*D>Xm@#

statistics
T>?vtP}]+dD`X3FE"#

5}:

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 ktPX*D>Xj6{#
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Serial #
CZ"atPD`E#

Tx Pkts
>tPQ+dDE"|}#

Tx Bytes
>tPQ+dDVZ}#

Rx Pkts
>tPQSUDE"|}#

Rx Bytes
>tPQSUDVZ}#

RTT 10FcvD>tPDy5(E1d5#

ATO 10FcvDtPTJ&,15#

Kill

9C kill |nI"4U9m@,S#K|nMEm@DyP>XJ4,"xx?FO*

,S#m@O*1,TH5e;aU=NN(f#

": v1 stop |n^(U9m@,S1EI9Cb;|n#

o(:kill tunnel tunnelid

tunnel tunnelid

8(*U9Dm@#

Memory

9C memory |nIT> L2TP D10Zf9CJ#

o(: memory

5}:

Layer-2-Tunneling Console> mem
Number of layer-2-tunneling buffers: Requested = 2000, Total = 1200, Free
= 1000

K5}PdCK 2000v:ex,+;\Vd 1200v#VZ,200v

:ex}Z9C,P` 1000v:exIC#

Start

9C start |nIt/km;vTH5eDm@,S#

o(;start (;PNNN}a>dkwz{)

tunnel hostname

hostname
L2TP CT("m@Dwz{#

Z18B dCM`S L2TP 207



Stop

9C stop |nI#9m@,S#m@,SU90+axyPksDe}Yw#

o(:stop tunnel tunnelid

tunnel tunnelid

8(*U9Dm@#

Tunnel

9C tunnel |nIT>yPm@D`X3F}]ME"#

o(:tunnel call

errors

peer

queue

state

statistics

transport

calls T>yPm@M*?vm@PwvtPDtP4,#

errors T>m@O"zDms#

5}:

Layer-2-Tunneling Console> tunnel errors
Tunnel ID | Type |ACK-timeouts
96785 | L2TP | 0

Tunnel ID
km@X*D>Xj6{#

Retransmissions
Zm@OY+dDE"|v}#

peer T>wvm@Mkb)m@X*DTH5e#

5}:

Layer-2-Tunneling Console>
tunnel peer
Tunnel ID | Type | Peer ID | Peer Hostname
96785 | L2TP | 89777 |
mypeer

Tunnel ID
km@X*D>Xj6{#

Peer ID
8(xm@DTH5em@j6{#

Peer Hostname
>X}]bPT>DTH5ewz{#

queue T>?vm@DSP`XE"#

5}:
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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
km@X*D>Xj6{#

Rx Win
iISU0ZD>XnsE"|}#

Tx Win
iISU0ZDTH5eDnsE"|}#

Ns B;v}"ME"|DrPE#

Nr B;v}SUE"|DrPE#

Rx Q SUSPOD10E"|}#

Tx Q +dSPOD10E"|}#

state T>yPm@D104,#

5}:

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
km@X*D>Xj6{#

Peer ID
8(xm@DTH5em@j6{#

State m@D104,#P'm@4,*:

Established
m@Q-("#

Idle m@UP#

Wait Ctrl Reply
wz}ZH}TH5eDp4#

Wait Ctrl Conn
wz}ZH},S8>#

Time since chg
ON4,|Ds-}D1d#

# Calls
m@On/DtP}#

Flags CTZm@OXF,S{"Dj6#

statistics
T>km@X*D3F}]#

5}:

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
km@X*D>Xj6{#

Tx Pkts
Q+dDE"|}#

Tx Bytes
Q+dDVZ}#

Rx Pkts
QSUDE"|}#

Rx Bytes
QSUDVZ}#

RTT 10FcvDm@XF,S{"y5(E1d5#

ATO 10FcvDm@XF,S{"TJ&,15#

transport
T>km@`XD UDP E"#

5}:

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
km@X*D>Xj6{#

Peer IP address
m@DTH5eD IP X7#

UDP Src
m@D UDP 4KZ#

UDP Dest
m@D UDP ?DXKZ#
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Z19B xgX7*;D9C

xgX7*; (NAT) Md)9?V,xgX7T0KZ*; (NAPT) I)9s5IC

D IP X7},"@9+2xPDC'xk(CxDX7#T+2 IP X74P NAT,

I*(C IP X7#

+2 IP X7G IP +2xgPP'DwzX7,|GZ+2xgPXkG(;D#g

{+2xg* Internet,+2 IP X7XkGxgE"PD (NIC) a)D(; InternetX

7#

7IwQ*(CX7,++2xg";*@#?v(CxgPDX7<XkG(;

D;+G,=v;,(CxgPITP`,DX7#(CX7VdxyxgPDw

z#yxgGv(};v7IwCJ+2xgDxg#

NAT IT`V==)9IC IP X7}:

v (}Vw9C8v+2X7,Jm;v+2X7m>`v(CX7#

v ;*GZ;,D(CxgP9C,cITJmX74F#

v Jmxg\m19C(CxgPDyP IP X7,x;^Z NIC a)DX7#

9C(CX7I9bg^(9Cb)X7#C NAT &\?~MGw*@p=#$(C

X7D#\T#

X*E": g(e NAT D Internet]>D 5.4Zyv,“_P("9C)&CLrPD IP

X7(Z NAPT DivB* TCP/UDP KZ)DyP&CLr+;\(}

NAT...”#&"b, DLSw M XTP y]Kc IP X7(HdGD=_P|_

6pDX7)vvv_#IZ-} NAT D&CLr(}g DLSw r XTP) O

*dX7*(CX7,xm;v7IwPDoi&CLrO*C&CLr

X7G+2X7,yTavv;}7DPO#

kND Z2123D<18 Tq!yxgD$w><#ZC5}P,yxgId IP X7*

10.33.96.0D IP Sx(dSxZk* 255.255.255.0)iI#
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*9C NAT,xg\m1*2212PD+2X7XVd;vr`v+2 IP X7,"*y

xgPD?v$w>Vd;v(C IP X7#;s++2 IP X7Ek#tX,"+(

C IP X7Ek*;r#

NAT &\H+(CxgPD$w>(CX7s(=;v+2X7#s(m>Z|vx

1,d(CX7+*;*+2 IP X7#kx|+C+2 IP X7w*d?DX#NAT

6p+2X7,"+d*;*(C IP X7,;s+Vi*"#(E#9s,+;1,

$X7D,S,1=hCDF1w,1#Z,1DivB,NAT +U9s(,C+2X

7Iv|C#

ZC5}P,+|S"M(C4X7 10.33.96.5*;= Internet D?DXX7

167.71.13.4#2212PD NAT +(CX7 10.33.96.5*;*+2X7 198.76.29.7#C*

;+(CX7 10.33.96.5S+2xg~Xp4,byM;aYPkx|1S07=(C

X7 10.33.96.5#5JO,4T 167.71.13.4D|07=+2X7 198.76.29.7#1 NAT

7IwSU=07 198.76.29.7D|1,NAT +?DX+2X7*;*(CX7

10.33.96.5,;s*"C|#

xgX7KZ*;

NAPT vICZ TCP M UDP (E#Z NAPT P,`v(CX7I,19C;v+

2X7#1 NAT +;v+2X7*;*;v(CX71,NAPT + NAPT +2X7

M+2KZE*;*(CX7M(CKZE#vI*?v+2X7XdC;v NAPT X

7#

*dC NAPT,;hdCCZ NAPT (ED+2X7#NAPT DEcZZ,|ITt

C+2 IP X7XPD;vX7,T,1'V`v(C IP X7#

< 18. xgKP NAT

xgX7*;D9C
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2,X7*;

P1I\#{Z\;1SS+2xg07D(CxgP,dC$w>r~qw#K

1,&+$w>D(CX72,*;*X(D+2X7#+yPvx(DD(CX7

*;*8(D+2X7,;syP;Z8(+2X7Dkx|MT/*"xs(D(

CX7#P=`2,X73d:NAT M NAPT#

NAT 2,X73d

Z NAT 3dP,yPD IP -i<ITCJwz#TBGdC NAT 3dD5}:

(CX7 10.1.1.2

(CKZ 0

+2 NAT X7 9.67.1.1

+2KZ 0

NAPT 2,X73d

C'*8( TCPr UDP &CLr,I!q8(_PC'l*D(CKZD NAPT 3

d#Xk* NAPT 2,X73ddC NAPT +2X7#}g,Z(CX7 10.1.1.1d

C Telnetwz,T9C NAPT +2X7 9.67.1.2,r&dC2,3dgB:

(CX7 10.1.1.1

(CKZ 23

+2 NAPT X7 9.67.1.2

+2KZ 23

(CM+2KZ3d= Telnetl*DKZ 23#K1,g{\m1,1+d(CX7*

10.1.1.1D FTP ~qw(l*DX7* 21) 3d* NAPT +2X7 9.67.1.2,r3d

gB:

(CX7 10.1.1.1

(CKZ 21

+2 NAPT X7 9.67.1.2

+2KZ 21

TZb=v&CLr,;ZX7 10.1.1.1 D~qw_P`,D NAPT +2X7

9.67.1.2,+ NAPT IT9C;,DKZE (23 M 21) xVb=_#+G NAPT ;\

xV9C`, NAPT +2X7",1_P`,&CLrMKZED=v~qw#}g,

g{ 10.1.1.3KZ 21 D NAPT +2X7Ml*DKZk 10.1.1.1KZ 21 PD`,,

r NAPT ;\6p+xkD FTP(EG"M=~qw 10.1.1.39G 10.1.1.1#*dC

`v_P`, NAPT X7M&CLrD~qw,Xk9C~qwOGl*DKZ(}g,

ZKZ 200 Ot/ FTP X$Lr)#

xgX7*;D9C
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hC NAT D|}KwMCJXFfr

}Kj6 NAT r NAPT *;D(CX7r,\m19XkhC|}KwM2212P IP

DCJXFfr#NAT dC*sZ,S=+2xgDSZOdC;vkx|M;vvx

|}Kw#h*Zkx|}KwOdC;vr`vCJXFfr,,12*Zvx|

}KwOdC;vr`vCJXFfr#kx}KwCJXFfr+xP}7(eD

+2X7Dkx|+Mx NAT#vx}KwCJXFfr+xP}7(eD(CX7D

vx|+Mx NAT#

JCZ NAT DCJXFfrDCJXFfr`M* I M N,m>|,M NAT#kN

D Protocol Configuration and Monitoring Reference, Vol. 1Tq!PXdC IP CJ

XFDE"#

": NAT 2Ik IPsecm@;pdC#KdCD5}ZZ1693D:dC7Iw A D

E"|}KwCJXFfr;PITR=#

5}:dC_P IP }KwMCJXFfrD NAT

C5}T>KgNZ<19PDxg<PdCy7IwD NAT#kNDZ2173D:Z20

B dCM`XxgX7*;;Tq!PX|nD5w#

=hgB:

1. ("+2X7XT) NAT M NAPT 9C#("1I9C reserve |n#

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

ZC5}P,("K;v{* pool1DX#XPD NAPT X7* 198.76.29.7#X

7 198.76.29.13M 198.76.29.14G;ICD,yThCDX;|(b=vX7#d

kDN}|(:public-address"mask"number-in-group"nameM napt-address#

< 19. xgKP NAT

xgX7*;D9C
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NAPT X7 0.0.0.0m>ZCiP;P NAPT X7#g{;dCXD NAPT X7,

rIZyPiP9C NAPT X7 0.0.0.0#

2. 9C translate |n,I4(Z pool1PI+2X7*;D(CX7r#dkDN

}|(:private-address"maskM name#

NAT config> translate 10.33.96.0 255.255.255.0 pool1

3. ("(CxgPD$w>D2,3d,b)$w>+@C3d=;v+2X7#

TB|nj6SU+2xgPyP(E`MDzw (10.33.96.5)#Z~vzw

1 0 . 3 3 . 9 6 . 4 HG T e l n e t 2G H T T P ~qw#N}|(

private-address"private-port-number"public-addressM public-port-number#"b:

pool1 D NAPT X7w*wzD+2X79C,CwzGC=vKZ}dCD#

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. tC NAT#

NAT config> enable NAT

5. 4(=v IP |}Kw,9 IP I+|+MA NAT#|GVp*k+2xg,SD

SZ 0 DkxMvx|}Kw#

IP Config> add packet-filter outbound out-0 0
IP Config> add packet-filter inbound in-0 0

6. 9C update |n,Ixk packet-filter 'filter-name' Config> a>#+ NAT

DCJXFfrmS=kx|}Kw#&+(}+2SZ (net 0)SUD|+M=

NAT,b)|$(DX7Z NAT #t+2X7XP# NAT +C}7D(CX7

(g{|$(X7* NAPT ,r9P(CKZ)f;+2X7(g{|$(X7*

NAPT ,r9P+2KZ)#InternetE4D 0.0.0.0X7MZkmw,+2xgP

DyP4X7<a+M= NAT#

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>

CJXFfrPDX7rsZ pool1P(eDX7r#g{+M= NAT D|DX

7ZCJXFfr(eD6'Z,+;G+2X7XPD;v,r NAT +|+M

X IP,x;vNN|D#

7. g{#{7Iw+MkCJXFfr;%dD|,x;*'NN|,rIT4(

;v(dCJXFfr#B}T>K;vCJXFfr:

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 DCJXFfrmS=kx|}Kw#S net 0SZ*"D|+xPj6,

CSZZ(CxgOP4X7,rK IP \;+b)|+M= NAT#NAT +(C

X7*;* pool1 PD+2X7#

xgX7*;D9C
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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>

C|}Kwk}Kw in-0`,,g{**"kCJXFfr;%dD|,MIvS

(d|,CJXFfrw*nsDCJXFfr#

9. IZ IP Config> a>B9C list packet-filter filter-name|n,li?v|}

KwPCJXFfrD<7TM3r#

10. tC IP DCJXF#

IP Config>
set access-control on

11. 9C talk 5 Xh IP M NAT#K1,QZ7IwdCPvK|D,+b)|DT

7Iw9;P0l#IP M NAT DXh|n9C7IwA!BDdC,"4dCP

(eDfrKP#

NAT>
reset NAT
IP> reset IP

xgX7*;D9C
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Z20B dCM`XxgX7*;

>BhvxgX7*; (NAT) DdCM`X|n,|(TBwZ:

v :CJxgX7*;dC73;

v :xgX7*;dC|n;

v Z2233D:CJxgX7*;`X73;

v Z2233D:xgX7*;`X|n;

CJxgX7*;dC73

*CJ NAT dC73,IZ Config> a>BdkTB|n:

Config>
feature nat

Network Address Protocol user configuration
NAT config>

xgX7*;dC|n

>Z5wKxgX7*; (NAT) dC|n#*dC NAT,IZ NAT config> a>&

dkTB|n:

m 37. NATdC|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kND

Zxxvi3D:qCoz;#

Change |D+2 IP X7#tX"(CX7*;rM2,3d#

Delete >}+2 IP X7#tX"(CX7*;rM2,3d#

Disable {C NAT#
Enable tC NAT#
List Pv NAT dCDPXE"#

Map (",S3v$w>r~qwD2, NAT r NAPT#
Reserve 4(+2 IP X7X"+X7=S=CX7X#

Reset 97IwA! NAT dC"y]ydCD NAT frKP#

Set hC,1#

Translate j6I NAT +2X7XxP*;D(C IP X7#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Change

9C change |n,I|D+2 IP X7#tX"(C IP X7*;rM2,3d#

o(:

change reserve

translate

mappings
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reserve pools

a>C',9C'IT|DNN+2 IP X7#tXDXT(}g IP X7MZ

k)#

P'5:j6QdCX7XDw}E#C`EZC'dk list reserve pools
|n1T>#

1!5:^

translate ranges

xva>,9C'ITDdNN(C IP X7*;rDXT(}g IP X7MZ

k)#

P'5:j6dC*;rDw}E#C`EaZC'dk list translate |n

1T>#

1!5:^

mappings
xva>,9C'ITDdNN2,X73d(}g IP X7MKZ)DXT#

P'5:j6QdC3dDw}E#C`EZC'dk list mappings |n1

T>#

1!5:^

Delete

9C delete |n,I>}+2 IP X7#tX"(C IP X7*;rM3d#

o(:

delete reserve

translate

mappings

reserve pools

xva>,9C'IT>}NN+2 IP X7#tX#

P'5:j6QdCX7XDw}E#C`EZC'dk list reserve pools
|n1T>#

1!5:^

translate ranges

xva>,9C'IT>}NN(C IP X7*;r#

P'5:j6QdC*;rDw}E#C`EaZC'dk list translate |

n1T>#

1!5:^

mappings
xva>,9C'IT>}NN2,X73d#

P'5:j6QdC3dDw}E#C`EaZC'dk list mappings |n

1T>#

1!5:^

dCxgX7*; (Talk 6)
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Disable

9C disable |nI{C NAT#IT{C NAT 9.*zh**;D|,2IT{C

NAT T+Mh**;D|#

o(:

disable nat

drop

pass

drop {C NAT T*zh**;D|#

pass {C NAT T+Mh**;D|#

Enable

9C enable |nItC NAT#tC NAT sMIT<8KP,+ZKP.0Xkd

k reset |nrXBt/7Iw#

o(:

enable nat

List

9C list |n,IP>+2 IP X7#tX"(C IP X7*;r"3d"+VhCr

yPD NAT E"#

o(:

list reserve

addresses

pools

translate

mappings

global

all

ZTB5}P,1dT!1"VSMkSDN=T>#u?Y|GKu?O;N9C

s-}D1d#,Sm>(EZb=vX7.dxP#,17(KZO;N(E.

s,,SO*.0-}D1d#kND set |n,Tq!PX,1Dj8E"#

5}:

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

dCxgX7*; (Talk 6)
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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

9C map |n,I+(CxgPDwzr~qwk+2X7xP2,,S#C|nZ

t/ NAT 1a(";v;aDdDX*,ICZhC(CxgPD~qw#

_P+2M(CKZE 0 D2,3dG NAT 3d;_Pd{KZE5D2,3dG

NAPT 3d#

o(:

map private-address private-port-number public-address

public-port-number

private-address
$w>D(CX7#

P'5:_PP' IP q=D InternetwzX7#C5&GZfyxgP*$w

>VdDX7,+2xg(}g~qw)ML(XCJCX7#

1!5:^

private-port-number
Z_P(CX7Dh8OKPD&CLrD TCP/UDPKZE#dk 0 I4(
NAT ,S,dkd{5M4( NAPT ,S#NAPT D#C5G:Telnet9C

KZ 23,FTP 9CKZ 21, HTTP 9CKZ 80#

P'5: 0 - 65535

1!5: 0

public-address
(CX7rd3dD+2 IP X7#TZ NAPT 3d,CX7XkG NAPT X

7,TZ NAT 3d,CX7XkG NAT X7#

P'5:+2xgP(;DP' IP X7#+2xgITG Internetr intranet,

b!vZxgDhF#

1!5:^

public-port-number
+Z+2X7O*;DE"|DKZE#0 5m>yPDKZ##C5G:

Telnet9CKZ 23,FTP 9CKZ 21,HTTP 9CKZ 80#

P'5: 0 - 65535

1!5: 0

ZTB5}P,(C IP X7* 10.11.12.200D~qwS\yP4T InternetD(E;

(CX7* 10.11.12.199D~qwG Telnet~qwM FTP ~qw#

5}:

dCxgX7*; (Talk 6)
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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

9C reserve |n,IZ+2X7XP4("vS;5P IP X7#

o(:

reserve public-address mask number-in-group name napt-address

public-address
iIX7XP3vrriDX7rPPDZ;v+2 IP X7#}g,g{X7

XPD;i|( 12 vX7,43rS 9.8.7.6= 9.8.7.17,rC5* 9.8.7.6#

": *Z+2X7XPvSd{X7r,rT?vi%@9C reserve |n,
(}9C,yDX7X{,9;ikm;i`X*#}g,IZX 1 P+

X7 9.8.7.6= 9.8.7.17dC*;i,Z,;vXPI+ 9.8.7.1= 9.8.7.3

dC*m;i#ZG,CXP4dCr49CX7 9.8.7.4M 9.8.7.5#

P'5:+2xgP(;P'D IP X7

1!5:^

mask |GS IP X7P!q;DZk#k InternetX7`F,ZkD$H* 32 ;#

ZkPD 1 !qDGX7DxgrSx?V#0 !qDGX7Dwz?V#}

g,X7 9.8.7.6MZk 255.255.0.0|(Kd0=;* 9.8 DyPX7(2M

GS 9.8.0.0= 9.8.255.255)#

P'5:NNP'D IP Zk

1!5:^

number-in-group
8(iPP`YvT public-address*7D3rX7#TZX7 9.8.7.6 =

9.8.7.17,C5* 12#

P'5:1 - IP ZkI(eD5

1!5:^

name +2X7#tXD{F#CV{.Xkk`&D translate |nPDX{F;

B#

P'5:ITGNb{F,IT9C`o 16vDIr!V{,vT*7Ma2

DUWV{#

1!5:^

napt-address
xgX7KZ*; (NAPT) 9CD+2X7XPD;v IP X7#CX7CZ

TCPM UDP (E,Tcy]-iKZE+`v(CX73d=;v NAPT X

7#NAPT D9CGI!D#g{9C|,r?v+2X7X;\P;v NAPT

X7#g{XriP;P NAPT X7,rIdk5 0.0.0.0# C';h*X7

Xdk;N NAPT X7#
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P'5:;v+2 IP X7#CX7;;(Xk|(Z+2X7XPy(eD5

D6'.Z,+XkZ,;vSxP(eD5#

1!5:0.0.0.0 (m>^ NAPT)

5}:

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

Reset

9C reset |n,IXh NAT#C|na>}yPD,S,ME NAT 9CDyPZ

f,"y]10D Talk 6 dCXBt/ NAT#Xh NAT ;aPO 2212 Dd{N

Ni~#

o(:

reset nat

"b,g{ NAT v=^'DdC,r+a4=`&D{"#4i NAT ELS {",i

4 NAT u</'\D-r#

Set

9C set |n,IhC TCP MG TCP ,1#

o(:

set tcp

nontcp

tcp timeout

Z=v`,S$w>.dxPns;N{"+Ms,NAT ,V TCP,SD1

d#,SMG#V;v(CX7M;v+2 IP X7.d,$DX5#

P'5:0 - 65535VS (0 VS=s< 45 l)

1!5:1440VS (24 !1)

nontcp timeout

Z=v`,SD$w>.dxPns;N{"+Ms,NAT ,VG TCP,S

D1d#,SMG#V;v(CX7M;v+2 IP X7.d,$DX5#

P'5:0 - 65535VS (0 VS=s< 45 l)

1!5:1 VS

Translate

9C translate |n,I+SxmS= NAT +*;DX7PmP#?vSxMG;v

*;r#TZ NAT Xk*@D?v*;r<XkdkC|n;N#Nb}?D*;r

<IT9C;v+2X7#tX#

o(:

dCxgX7*; (Talk 6)
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translate private-address mask name

private-address
NN&xP*;D IP wzX7rSxX7#

P'5:O(DcV.xF IP X7q=DX7#1CX7kdSxZkxPk

Yw1,CX7\f6fySxPDyPX7#fySxG;vxg,|;(

}7IwCJ+2xg#

1!5:^

mask
P'5:k**;DfyxgX*DxgrSxZk#

1!5:(CX7D`Zk#

name NAT CZK(CX7rD+2X7XD{F#

P'5:ITGNb{F,IT9C`o 16 vDIr!V{#|Xkk

reserve |n4(D+2X7X{F}7#

1!5:^

CJxgX7*;`X73

*CJ NAT `X73,Idk

*
t 5

;sZ + a>BdkTB|n;

+ feature NAT
NAT>

vV NAT> a>#

xgX7*;`X|n

>ZhvK IP 2+`X|n#Z NAT> a>BdkTB|n:

m 38. NAT`X|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kND

Zxxvi3D:qCoz;#

List P>PX NAT DE"#

Reset 97IwA! NAT dC,"4UQdCD NAT CJfrKP#Zdk

reset NAT |n.0,NAT ;a0l7IwDKP#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

List

9C list |n,IT> NAT dCDPXE"#

o(:

list all

dCxgX7*; (Talk 6)
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binding

fragment

global

reserve

pools

addresses

statistics

translate

ZTB5}P,1dT!1"VSMkSDN=T>#u?Y|GKu?O;N9C

s-}D1d#,Sb6EZ=vX7.d("a0#,17(KZO;N(E.

s,,SO*.0-}D1d#kND Talk 6 PD set |nTq!PX,1DE"#

5}:

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

Reset

9C reset |n,IXh NAT#C|na>}yPD,S,MEyP NAT 9CDZ

f,"y]10 Talk 6 dCXBt/ NAT#Xh NAT ;aPO2212Dd{NNi

~#

o(:

reset nat

`XxgX7*;
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Z21B 9C Dial-In Access to LANs(DIALs) ~qw

DIALs ServerJm6LC'&Exk LAN,f! LAN PDJ4,xPCJD6LC

'CsMG(} LAN Jdwk>X,SD#`FX, DIALs Server2Jm LAN O

DC'&v,f! WAN J4,gf>F"FAX +fz"Internet~qa)_ (ISP)M

d|DZ_~q,SxuYK$w>T#bg0_MwFbwwDhs#

I,1*&kM&vC'dC DIALs Server# IBM DIALs &kM'zKPZ6L$

w>O,a)&k&\# <20T>+;h8Cv'V&k&\D DIALs ServerD5

}#

IBM DIALs &vM'zKPZ*x$w>O,a)&v&\# Z2263D<21T>D

G+ 2212w* DIALs Server,T'V&v&\D;v5}#

< 20. 'V&kD DIALs Server5}
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9C&kf!.0

9C&kf!.0,h*:

v ;v$w>,C$w>KP IBM DIALs &kM'zrm;v PPP&kM'z(TB

3F*&kM'zrPPP &kM'z)#

v M'zO-idCj{#

v ISDN SZ"r/I=wFbwwSZ,rk 2212 (%C'&k)D WAN KZ,S

Db? V.34 wFbww#

v LAN PdCj8D DIALs Server #

dC&kf!

>B5wgNZ DIALs ServerOdC=v&kM&v&\#PXdCM'z9C&k

f!,Z$w>9CDPXM'zD5PP5w#

dC&kSZ

2212OD&kSZG;VXb`MD&E_7#TbVdMD&E_7DhC,s`}

Gk%C'&k&CLr^XD,rK,IBv;VF*&kDh8`M,*bV&

E_7hCJ1D1!5#mS;V&kh8D,1,hCK PPPb0wdC1!5,

Zs?VD PPP&kM'zOKP,|( IBM DIALs &kM'z#PXb)1!5,

ZZ2273D:&kSZD&E_7N}1!5;MZ2273D:&k_7D&E_7

PPPb0wN};PP5w#

telnet or serial 
port redirector

Client using
telnet or serial 
port redirector

2210 configured w/ Dial-out and
V.34 modems attached to WAN ports

Client using

Application layer = Telnet or IBM

Dial-out to ISPs,
BBS, Fax machines
and other online services

Token Ring Ethernet

TR EN

W W W W

Modem Modem Modem Modem

Transport Layer = TCP

< 21. 'V&kD DIALs Server5}
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": ;\Z&k_7OtC DIALs &\#1y>xG V.34 x1,v'V&k_7#

&kSZD&E_7N}1!5

":

1. ;*D4>ZPy5wDN}#g{D4,+9&k&\^(}#KP#

2. P)N}I\;T>,r;\dC#PXN}Dj85w,kN{Access Integration

Servicesm~C'8OPD:dCM`X&E_7;.

TB1!5ZmS&kSZ1hC:

v +UP1dh* 0#k"bZCj<_7O,UPF1wG^beD#|;GT/&

vDL(_7#;P1 PPPXtQ-L,rC_7OQtC`47 PPP1,E9C

&v#kN{Access Integration Servicesm~C'8OPD :Shiva ZnO$-i

(SPAP); M:9C`47 PPP-i;#

v Jmk>tP#r* PPP&kM'z;9C Nways&E_75)D LID ;;,y

ThhCk>#

v Jmv>tP#

": TZ:v>;,Z&kg7OkZ&v_7OG;,D#kNDZ2283D:d

C&vSZ.0;#

v * :default_address; hC1!?jX7#CX7mS=V.34 X7PmP#r*b

)tPGk>tP,xR(;Dv>tPGXtr`47 PPP;;Da{,rK?

jX7^be#+G,CX7TZ_7N}45GXhD#kp>}CX7,qr

+{CzD_7#

&k_7D&E_7 PPP b0wN}

": PXBPN}Dj{5w,kNDAccess Integration Servicesm~C'8OPD:9

CcTc-iSZ;#

TB1!5ZmS&kSZ1hC:

v * SPAP"CHAP M PAP xtCDO$#

v + PPP MRUh* 1522#bGIBM DIALs &kM'zD Windows 3.1"OS/2M DOS

f>yhD MRU s!#;*DdChC5,}GzQ7(T:49Cb)M'z#

v T/tC PPPb0wOD DIALs #b+r*;)&\?~,b)&\?~TZ

Dial-In Access to LANsC'45G\X*,g NetBIOSXF-i"NetBIOS!XF

-i"#`1d"SPAPO$"Xt"LCP 6p"T/mSM>}=M'zD IP 2

,7#kNDAccess Integration Servicesm~C'8OPD:9CcTc-iSZ;,

TqCPX DIALs &\Dj8E"#

mS&kSZ

*mS&kSZ:

1. Z 2212 D;vIC WAN SZO,dC V.34 y>x#kNDAccess Integration

Servicesm~C'8OPD:9C V.34 xgSZ;,TqCdC8Z#

2. dk talk 6,xk Config > a>4,#

9C DIALs
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3. Z Config > a>4,B,dk add device dial-in |n,mS&kSZ#z+*

;J=*mS`Y&k_7#4PC|n+4(BDxg,(vb)xD`E,"

RTy>x`Evva>,T0a>*`47 PPPxtCxg#

5}: Y(10nsxG 3,C'kZyx 2 PmS 1 v&kx#

<22G(e&kSZD;v5}#

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
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

dC&vSZ.0

Z 2212OdCM9C&vSZ.0,h*:

v 2212O0Px DIALs 'VDIBM m~#

v ;vb? V.34 wFbww,r;v/I=wFbww#kNDAccess Integration

Servicesm~C'8OP:9C V.34 xgSZ;,TqCdCE"#

v ,S= LAN OD$w>,C$w>ICJ 2212 DIALs Server#

v M'zm~,g telnet"telnetX(rwrIBM DIALs &vM'z#XkZM'zO

}7dC IP,T9&vM'z$w#

dC&vSZ

TB=hG5wgNZzDh8OdC&vSZ#

1. ,S V.34 wFbwwk WAN KZ,CKZ+Cv&vSZ#

2. ,S 2212 DIALs ServerXF(#

3. Z * a>{Bdk talk 6#

4. hC V.34 SZ#kNDAccess Integration Servicesm~C'8OPD:9C V.34

xgSZ;,TqCj85w#

5. 9C add device dial-out |nmS&vSZ#1a>dkSZ1,k9C;vI

CD V.34 SZE#

":

a. ITZ V.34 y>xD%cdC`v_7#;x,ZNNx(1dZ;P;u_

7Gn/D#

< 22. mS&kSZ

9C DIALs
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b. Cm~(e;v V.34 X7,{* default_address #;*>}CX7,r*C

X7Z4P&v1h*,g{>},r&v^(4P#

6. g{}Z9CIBM DIALs &vM'z,rdC PPPO$~qw,"R,4UAccess

Integration Servicesm~C'8OPD :PPPO$-i;y5wD,mS PPPC

'#mSD PPPC'&\;tC&v#9C telnetD&v;h*O$,rK,;*

* telneta0dCO$#

7. 9C feature dials |ndC+V&vN}#kNDAccess Integration Servicesm

~C'8OPD feature |n#

ZC73B,zITdC&vUPF1w"&v~qw{"wFbwwX0d|N

}#

8. *K9IBM DIALs &vM'z$w}#,Xk(e;v SNMP 2,e,|ryP

\9C&v~qwD&vM'zZhA!MCJ(#*9&v!qw&CLr"V

xgOD&v~qw,bGXhD#kN{Protocol Configuration and Monitoring

Reference Volume 1PD :SNMP\m;,TqCPXgNdC SNMP2,eDE

"#

9. XtCh8#

dCwFbwwX

wFbwwXG;iwFbww,xZC'44,wFbwwX;sG;vwFbw

w#C'h*&v1,9CXPZ;vICDwFbww#C,;vKZ{(e&v

SZi,IZ 2212 DIALs ServerP4(wFbwwX#1!X,+yP&vSZ|{

* :ALL_PORTS;,C44(;vwFbwwf"X#Vp|{b)&vSZ,9C

'I!q;vXbDwFbww4P&v#

*dCwFbwwX:

1. Z * a>{Bdk talk 6#

2. dk net n,dP n G&vSZE,bGZAccess Integration Servicesm~C'8

OPD:9C V.34 xgSZ;oy(eD#(}CYw,C'xkSZdC73#

3. kZ Circuit Config> a>{Bdk encapsulator ,kN{ Access Integration

Servicesm~C'8OPD:dCM`X&E_7;#(}CYw,C'xk&vd

C73#

4. Z Dial-out Config> a>{B,dk set portname #CYwa>zdkKZ{(

Io 30 vV{)#g{8(VPKZ{,CwFbwwTbv{VSkXP#

5. Xt 2212#

dC+V DIALs N}.0

>BT+V DIALs ServerN}vK5w#

~qwa) IP X7

dC7Iw,9dr&kM'za);v IP X7,TCZVx,S#7IwVdxM

'zDX7I(}DV;,D=(lw=#|GG(4EH6EP):

1. (}C' ID

9C DIALs
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IP X7If"Z?;M'zD PPPC'E*P#M'z,S"ks IP X71,7

IwTZC'D PPPC'E*PydCDX7xPlw#bMJm?NC'<Iq

C,y IP X7,+b*swC'D IP X7G(;D#

9C Config> add ppp-user |n,Z PPPC'E*PdC;v IP X7#

2. (}SZ

IP X7If"Z&kSZdCP#M'z,S"ks IP X71,7IwSxP,

SDSZlwX7#C=(*s?;&kSZ5P(;D IP X7#

*hCSZD IP X7:

v 9C Config> list devices |n,T>VdxC2~SZDSZE#

v 9C Config> net ’x’ |n,xkSZD|na>4,,dP ’x’ GdCDSZ

E#

v 9C PPP Config> set ipcp |n,hCSZ IP X7#

3. (}X

IP X7iIf"Z IP X7XP#M'z,S"ksX71,7IwSXPlwX

7#M'zPO,S1,X75XXP#C=(a)K;v;C,C4dC&kM

'z IP X7,x^hX7~qw#

9C DIALs config> add ip-pool |n,mS;v IP X7X#

4. (} DHCP zm

ITr DHCP~qwbh IP X7#M'z,S"ksX71,7IwTM'zD

{e,r DHCP ~qwks;vX7#C=(*s LAN OdP DHCP ~qw#

;v DHCP ~qwIT*`v7IwOD`vM'za)X7#kNDZ2313D

:/,wzdC-i (DHCP);TqC|`DE"#

9C DIALs config> add dhcp-server |n,mS;v DHCP ~qw#

IP X7Vd=(

&kM'zZVx,S}LPyCD IP X7,IPeV;,v&#|GG(4EH6E

P):

1. ya)DM'z

2. VdDC' id

3. 8(DSZ

4. X7X

5. DHCP~qw

&kM'z,S1,7Iw@NiRb)4,1=R=;vX7*9,r1AiRj

yPD4#g{ IP X74R=,IPCP-L'\#I+TO=(aO9C#

1!dCG:

Client : Enabled
UserID : Enabled
Interface : Enabled
Pool : Enabled
DHCP Proxy : Disabled

": PPPC'E*"SZr IP X7XP;P1!dCDX7#
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/,wzdC-i (DHCP)

/,wzdC-i (DHCP)G*xgODwza)dCN}D#;,Zd|dCN},

DHCP a)VdxgX7xwzD3VzF#

zm DHCP &\?~Izm;v&k PPPC'DM'z#bMJmZxP&ka0

1,rZb<=Z.0,h8IqCI;vbhD IP X7#I DHCP~qwVdD IP

X7(} PPP IPCP+M=&kM'z(kNDAccess Integration Servicesm~C'8

OPD:IP XF-i;,TqC IPCP Dj85w)#C&kM'zm~;*@Q+

DHCP C4Vd IP X7,rK|;*s DHCP xPNNn/#

zm DHCP *sAYdC;v DHCP ~qw,"RIS7Iwf!#

zm DHCP *sVdx&kC'DX7Zk LAN 1S,SD,;SxZ#ZCdM

DdCP,h*tCzm ARP Sx7I!q,TJm7Iwp4T>XxOzm&k

M'zDwzD ARP ks#

y> DHCP hC

ny>DdCh*;v DHCP~qw,k7Iw&Z,;xg,R}bhD&kX7G

ZkC LAN `FDSx6'Z#

M'z&k1,S DHCP ~qwqC;v IP X7bu,CZkM'zD IPCP -L

P#

1. + 2212M DHCP ,A,;v LAN#

2. dC"t/ DHCP~qw(XZgNhC~qwbh IP X7,kND DHCP~q

wD5#G!,}bhD IP X70Xk1Z1S,SD LAN DSxZ,2212O

Dzm ARP XktC)#

3. dMX,zm DHCP hC{C8(DM'z" C' ID"SZMX IP X7-L

!n:

Dials Config>list ip
DIALs client IP address specification:
Client : disabled
UserID : disabled
Interface : disabled
DHCP Proxy : enabled

4. mS DHCP ~qw (Dials Config> add dhcp 10.0.0.111 )

5. *8(~qwhC&kM'zm~#

":

a. 8(~qwdCf&kM'z5V==D;,x;,#

b. CM'zm~;&dCIS DHCP q!TmX7#x&(}ZnuDdCks

P,r IPCP"M;vX7 0.0.0.04q!#

6. TZChC,9 DHCP GATEWAY ADDRESS1!* 0.0.0.0#

`d>= DHCP ~qw

dCD DHCP~qwD IP X7&1GS,SD7IwOI=oDX7#&<U\S6

Lf!rT~qw4P ping |n#
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1 DHCP~qwZ`vd>.bD;C,|h**@;vCZp4DX7,"8wSD

;vXVd IP X7#b;c\X*,r*I{C DHCP~qw*tISxa)X7,

rKXk8wGSDvX7XP!!#bo9C DHCPxXX7 (giaddr),CuoGy

Z RFC 2131PD(eD#TZgnF7xrT+xD LAN KZxT,C giaddr `

TZ 2212XkG;>XX7,mb,r*C giaddr X79G DHCP~qwCwp4

DX7,k7#C'S DHCP ~qwbo\; ping CX7#

` DHCP ~qwxg

IT*_`dC`v DHCP~qw#dC`v~qw1,zm DHCPM'zryP~

qww/;vX7,S\5XDZ;vl&#g{yP DHCP~qw<6Z;vd>.

b,rb)~qw,S=;vkXPX7^XDSx,rXkdC giaddr#kNDZ23

13D:`d>= DHCP ~qw;#

;x,I\P`v DHCP~qwa)X7,;Jm~qwOdCDX7XvV;~,G

\X*D#Kb,r*;P;v giaddr CZ DHCP~qwl&,"(}|xPiR,

?;vX7XXkkd|X7XZ,;vSxP#

/,r{~qw (DDNS)

r{~qw (DNS) + IP X73d=wz{,dMivB,|G2,D#/, DNS G

;V&\?~,1k DDNS DHCP~qwM DNS ~qw,19C1,I(} IP X

7Mwz{3q,9 DHCP/,|B DNS ~qw#C&\;Ikzm DHCP,19

C#

1ztC 2212OD/, DNS,"ZC'E*(kNDAccess Integration Servicesm~

C'8OPD:PPPO$-i;)PdCwz{1,k9C!n 81 (DDNS) w*wz

{,"+d+Mx DHCP SERVER#g{* DDNS dCK}7D DHCP ~qw,r

DHCP ~qw(}dbhx7IwD IP X7,M7Iw"Mx|Dwz{4|B

DDNS ~qw#b+Jmd|C'(}wz{CJ&kM'z,xM'z^h*@/,

!qD IP X7#
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Z22B dC DIALs

>B5w DIALs dC0IYw|n#dP|(:

v :xk DIALs +VdC73;

v :DIALs +VdC|n;

v Z2403D:f! DIALs +V`X73;

v Z2413D:DIALs +V`X|n;

v Z2443D:`X&kSZ;

v Z2443D:`X&vSZ;

xk DIALs +VdC73

4TB=hxk+VdCxL#

1. Z OPCON a>{B,dk talk 6# (PXC|nDj85w,kND Access

Integration Servicesm~C'8O PD OPCONxLM|n#)}:

* talk 6
Config>

dk talk 6 |ns,UK+T> CONFIGa>{ (Config>)#g{WNdkdC,

a>{+;vV,b1kY4B Return #

2. Z CONFIGa>{B,dk feature dials |n,vV DIALs Config> a>{s,

xk DIALs +VN}dC73#

DIALs +VdC|n

m 39. DIALs+VdC|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kNDZx

xvi3D:qCoz;#

Add mS;v DHCP (/,wzdC-i)~qw= DHCP ~qwPm,rmS;

v IP X7X#

Delete SPmP>};v DHCP ~qw,rS IP X7XP>};vX7i
Disable {C IP X7Vd=("&v-i"`W\ MP"SPAPj>M/, DNS#
Enable tCwV IP X7Vd=("&v-i"`W\ MP"SPAPj>M/,

DNS#
List Pv+V DIALs N}MN}5#

Set hCJmD1d"dhcpxXX7"NetBIOS{V~qwX7">XVdD

MAC X7"ib,S (VC) /,{V~qwX7"&vUPF1wM&v~

qw{#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#
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Add

9C add |n,mS;vBzm DHCP ~qw=~qwPm,rmS;v IP X7

X#

zm DHCP~qwPmPPP DHCP~qwD IP X7,b)~qwVw+ IP X7

bhx&kM'z#IT*_`mS`v~qw#n`ImS 20 v#

IP X7X&\?~a);V=(,(}C=(,7IwIT>X(eDX7X=;v&

kM'zlw IP X7#M'zI\Z,S7IwD}LP9CCX7#;vX|(;

vr`v IP X7i#n`* 20 v#(}y> IP X7MiPDX7E4(ewX7

i#iPX7SyX7*<,T}r]vEP#

o(:

add dhcp-serveripaddress

ip-pool baseaddress #addresses

dhcp-server ipaddress

T8(D IP X7mS;v dhcp-server#

}:

DIALs Config> add dhcp-server
DIALs Proxy DHCP server address [0.0.0.0]? 10.0.0.1

ip-pool baseaddress #addresses

Z IP XPmS;vX7i#

}:

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

Delete

9C delete |n,S~qwPmP>};v10Dzm DHCP~qw,rS IP X7

X>};vX7i#

o(:

delete dhcp-serverip address

ip-pool baseaddress #addresses

dhcp-server ipaddress

(}8(D IP X7>} dhcp-server#

}:

DIALs Config> delete dhcp-server
Enter the address to be deleted [0.0.0.0]? 10.0.0.1
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ip-pool baseaddress #addresses

S IP XP>};vX7i#

}:

DIALs Config> delete ip-pool
Base IP address of the block to be removed []? 192.2.200.1

Disable

9C disable |n,{C IP X7Vd=("&v-i"SPAPj>M/, DNS#

o(:

disable dynamic-dns

dial-out

ip-address-assignmenttype

spap-banner

dial-out type
{99CS telnetrIBM DIALs &vM'zD&v#I8(:

dials {C+?IBM DIALs &vM'z

telnet {C+? telnetM'z#

*{COf=VM'z,XkkT?V`Mdk disable dial-out|n#{C=

`M'z,+{9 2212OD&v&\#

dynamic-dns
{9"Mv*C'wz{D DHCP!n 81#kNDZ2323D:/,r{~q

w (DDNS);TqC|`DE"#

IP-address-assignment type
{CwV IPCPX7Vd<u#I8(:

v M'z - {9VdQVdDM'z IP X7#

v C' ID - {99C IP X7DO$C'E*#

v SZ - {97Iw9CSZD IPCPhC5#

v X - {97Iw9C IP X7X*M'zVdX7#

v DHCP-zm - {97IwS DHCP ~qwbhX7#

kNDZ2293D:~qwa) IP X7;TqCPXVd<uDd|E"#

spap-banner
{9+ SPAPj>"M=;v(} SPAPO$D6LC'#

": dk\n,?P9M'zT>j>PBD;PV{#

Enable

9C enable |n,tC IP X7Vd"&v-i"SPAPj>M/, DNS#

o(:
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enable dynamic-dns

ip-address-assignment . . .

spap-banner

dial-out type
tCS telnetrIBM DIALs &vM'zD&v#1!X,=`M'zytC#

I8(:

dials tC+?IBM DIALs &vM'z

telnet tC+? telnetM'z#

dynamic-dns
!{"Mw*C'wz{D DHCP!n 81#kNDZ2323D:/,r{~q

w (DDNS);TqC|`DE"#

IP-address-assignment type
tCwV IPCPX7Vd<u#7Iw4yP3rTCw=(#I8(:

v M'z - JmM'z8(*9CDX7#

v C' ID - 7Iw+ZO$D PPPC'E*PiR IP X7#g{X7Gc,

+Q|a)xM'z#

v SZ - 7Iw+iRSZOdCD IP X7#g{X7Gc,+Q|a)x

M'z#

v X - 7Iw+S IP X7XPks;vX7#g{X7IC,+Q|a)x

M'z#

v DHCP-zm - 7IwT<S DHCP ObhX7#g{I&,M'z9CC

X7#

kNDZ2293D:~qwa) IP X7;TqCPXVd<uDd|E"#

spap-banner
tC"M SPAP j>=;v(} SPAP O$D6LC'#9C set
spap-banner |n(C|nZZ2383D:Set;PP5w),dk SPAPj>D

>#kND Access Integration Servicesm~C'8O PD:ShivaZnO$-

i (SPAP);,TqC|`DE"#

List

9C list |nT>10dC#ITScTcXF(O`X?vxgD DHCP4,Mb

h1d#kND Access Integration Servicesm~C'8O PD listipcp |n >}#

o(:

list all

dhcp-servers

dial out

dynamic-dns

ip-address-assignment

ip-pools
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name-servers

spap-banner

time-allowed

vc-parameters

}:

DIALs config>li all
DIALs client IP address assignment:
Client : Enabled
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>

>}PT>K:

DIALs client IP address specification
T> IP X7Vd<u0GqtC.#zaSU=b?VT>,dP|,bGc

&vhC5,Tl& list ip-address-assignment |n#

IP address pools
T>QdCD IP X7X#C'aSU=b?VT>,Tl& list ip-pool |
n#

Configured DHCP servers
T>10dC* DHCP ~qwD IP X7Pm#b?V9PvCw DHCP x

XDSZ#C'aSU=b?VT>,Tl& list dhcp-servers |n#
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Dynamic Name Servers
T>GqtC/, DNS#C'aSU=b?VT>,Tl& list dynamic-dns
|n#

primary domain server (dns)
CPMBPwPT>dCDw"({V~qw#C'aSU=b?VDT>,

Tl& list name-servers |n#

time allowed
T>&EC'I9CDn$1d(TVS*%;)#C'aSU=b?VT>,

Tl& list time-allowed |n#

spap banner
T> spapj>DZ]#C'aSU=b?VT>,Tl& list spap-banner
|n#

vc connections
T>QdCDib,SE"#

multi-chassis mp
T>QdCDUcxpw#

Set

9C set |n,hCJmD1d"dhcpxXX7"NetBIOS{V~qwX7"/,{

V~qwX7"&vUPF1wM&v~qw{#

o(:

set dhcp-gateway-address

dial-out . . .

dns . . .

laa

multi-chassis-mp

nbns . . .

spap-banner . . .

time-allowed

vc-parameters

dhcp-gateway-address interface# ipaddress
hCk DHCP xX`XD IP X7#DHCP +b)X7Cv:

1. DHCPy*p4DX7

2. 8>X7X,DHCP SPVd IP X7

g{ DHCP~qw;Z1S,SD LAN SZO,rXk+CX7dCI;v

LAN SZX7,CSZ_P= DHCP~qwD IP ,(T#kNDZ2313D

:/,wzdC-i (DHCP);M RFC 1541PD :giaddr; (e,TqC|

`DE"#

dial-out parameter
*&vxghCGn/F1wr~qw{#N}ITG:
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inactivity-timer
*&vxghC&vGn/F1w#bG;v1d5,TVS*%

;,C'ZC1dZ,S,+^}](E?w(#}g,g{Gn/

F1wh* 5 VS,ZNN 5 VSdtZ,;SU}]r+d}],

r,SO*,wFbwwI*ICD#1!* 0,m>{CGn/F1

w,^^ZX#V,S#

servername
hC&v~qwD{F#C{FV.Io 30 vV{#1!*

:2210_DIALS_SERVER;#C{FG IBM DIALs &vM'zZ9C

:Chooser; &CLr,TiR&v~qw1y4=D{F#CN}T

Z telnet&vM'z^be#

dns type ipaddress
dCw"(r{V~qw (DNS)#`MITG:

primary
*&kM'zhC*9CDw DNS ~qwD IP X7#C5GZ3)

&EM'z(XpG9C Windows 95)D IPCP}LP-LD#

secondary
*&kM'zhC*9CD( DNS ~qwD IP X7#C5GZ3)

&EM'z(XpG9C Windows 95)D IPCP}LP-LD#

laa #MAC_addresses MAC_address_base

*>X\mDX7 ( L A A ) mhC M A C X7EMyxX7#;P

Layer-2-TunnelingxgE9C LAA X7#

#MAC_addresses
S MAC_Address_Base*<,8( Mac X7E,"+|GmS= LAA

mP#

P'5G: 0 = 256

1!5*: 0

MAC_address_base
8( LAA mPDy MAC X7#

P'5G: NNP' MAC X7

1!5*: 000000000000

}:

DIALs
config>set laa

Number of Mac Addresses: [0]? 20
Locally Administered Mac Address Base (hex) [000000000000]?

002210aaaaaa
DIALs Config>

multi-chassis-mp
hC*9CDUcxpw#yPSk,;xD4SXk_P,yDUcxp

w#

}:

DIALs Config> set multi-chassis-mp
Enter Endpoint Discriminator to use from stacked group (0 for box S/N):

2345
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nbns type ipaddress
dCw"( NetBIOS{V~qw#`MITG:

primary
hCw NetBIOS{V~qwD IP X7#

secondary
hC( NetBIOS{V~qwD IP X7#

spap-banner
JmdC;u{",C{""MxyPI&jI SPAPO$DM'z#

}:

DIALs config>set spap-banner
SPAP banner :Disabled

Enter Banner: Welcome to the network...

time-allowed
hC PPP&kC'M&vC'I9CD1d#CN}(eC'I9CDn$,

S1d(TVS*%;)#1!5* 0,m>C'D,S1d;^#

vc-parameters
9CCN}hC+V1!ib,StT#53a>zdkns,S}"nsR

p1dMGn/,15#

}:

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
n/DrRpDnsib,S}#9Cx MP D VC 1dCC5,9

|H5J,S5s 1#

P'5G: 0 = 255

1!5*: 50

Maximum suspended time
53ax,S0,ib,SIRpDns1d5,T!1*%;#8

(CN}* 0,4Jmib,SRpD1d^^#

P'5*: 0 = 48

1!5*: 12

Inactivity Timeout
Zib,SRp0,&ZGn/,SDk}#

P'5*: 10 = 1024

1!5*: 30

f! DIALs +V`X73

4TB=h9C DIALs `X|n#
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1. Z OPCON a>{B,dk talk 5# (PXC|nDj85w,kND Access

Integration Servicesm~C'8O PD “OPCON xLM|n”;B#)}:

* talk 5
+

dk talk 5 |ns,UK+T> GWCON a>{ (+)#g{WNdkdC,a>

{+;vV,b1kYN4 Return #

2. Z + a>{B,dk feature dials |ns,vV DIALS Console> a>{,ZG

xk+V`X73#

}:

+
feature dials

DIALS Console>

DIALs +V`X|n

m 40. DIALs+V`X|n
|n &\

Clear e}X(DRpib,S#

List T>wVib,S4,,ryPDib,S4,#

Reset /,$n DIALS N}#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Clear

9C clear |ne}X(DRpib,S#

o(:

clear vc connection_id

vc connection_id

8(*axDRpib,S#*qC connection_id,kdk list all-vc r list
suspended-vcs |n#

List

9C list |n,T>yPib,S"n/ib,S"Rpib,Sr vc-parametersD

5#

o(:

list all

active-vcs

all-vcs

dhcp-servers

ip-address-assignment

ip-pool

suspended-vcs
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active-vcs
T>yPn/ib,SDtT#kND all-vcs N}5w,TqCTtTDb

M#

all-vcs
T>yPn/DMRpDib,SDtT#G+I list active-vcs M list
suspended-vcs =|nyT>D;pT>#

}:

+ 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

Suspended VCs:
Hrs.Max

Conn ID Suspend Suspended Username
========== ======= HH:MM:SS ======================
9256166098 12 0: 4:13 joe

n/DMRpD VC tTgB:

Conn ID
ib,SD,S id#53Z(",S1Vd id#

Username
AAA#RADIUS r("ib,SD>XPmC'#

TZn/ VC:

Interface
\mib,SDxgSZ#

": ;*9CSZVd4Vd IP X7x&EM'z,Tbrd|C'

9CCSZ (VC Rp)}"Jb#

Idle Timeout
Gn/1d5,Tk*%;,-}C1ds,53+Rp VC#|k

set |nPhCDGn/F1w5`;B#

Connected HHH:MM:SS
VC Q,SSZ`Y!1"VS"kD\F}#

TZRpD VCs:

dC DIALs
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Hrs. Max Suspended
53ax,S0,VC &ZRp4,Dns!1}#|k set |nPh
CDnsRp1d5`;B#

Suspended HH:MM:SS
VC QRp`Y!1"VS"kD\F}#

dhcp-servers
T>XZ DHCP ~qw0d IP X7DdCE"#

ip-address-assignment
T> IP X7VdxM'zD=(#

ip-pool
T>10XD9CJ#

}:

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.

suspended-vcs
T>yPRpib,SDtT#kND all-vcs N}5w,TqCTtTDb

M#

vc-parameters
T>9C set vc-parameters |nhCD vc-parametersD5#

Reset

Z talk 6 P9C reset |n/,$nT DIALs SZDdC|D#

o(:

reset all

dhcp-parameters

ip-address-assignment

ip-pool

vc-parameters

all /,$n DHCP"IP X7VdM IP XdC|D#

dhcp-parameters
/,$n DHCP dC#

ip-address-assignment
/,$n IP X7Vd=(dC#

ip-pool
/,$n IP X7XdC#

vc-parameters
/,|B VC dC|D#

dC DIALs
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&vSZdC|n

*xk&vSZN}73:

1. Z * a>{B,dk talk 6#

2. Z Config > a>{B,dk netn#

3. Z Circuit config: n> a>{B,dk encapsulator #

Z dial-out config> a>{B,m41PvIC|n#

m 41. &vSZdC|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kNDZx

xvi3D:qCoz;#

Set (ekwFbwwPXDKZ{#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Set

9C set |n*wFbww(eKZ{#

o(:

set portnamename

KZ{ (ekwFbwwPXDKZD{F#9CC{F(ewFbwwX# {F$

HIo 30 vV{#

1!5: ALL_PORTS

}: dial-out config>set portname localcalls

`X&kSZ

`X&kSZ`FZ`Xd| PPP&E_7#j85w,kND Access Integration

Servicesm~C'8O PD:dCM`XcTc-iSZ;#

`X&vSZ

m42 PvZ`X&vSZ1C=D|n#

m 42. &vSZ`X|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kNDZx

xvi3D:qCoz;#

Clear 4;&vSZ3FE"#

List Pv&vSZD104,"ZCSZO+dMSU=DVZ},T0M'zD

10N}#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

dC DIALs
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Clear

9C clear |n4;CSZySUM+dDK;VZ}3FE"#

o(:

clear

}:

clear
Statistics reset.

List

9C list |n,T>&vSZD104,#list |n<UT>&vxgD104,"T

4,|Ds-}D1d,T0SUM+dDVZ}#

o(:

list

Gn/SZ>}:

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'z9C telnet,S&vKZ1,;T>C'{,r*~qw44PNNO$#

n/SZ>}:

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

n/ IBM DIALs &vM'z>}:

list
Dial-out Settings for current session:

Dial-out state is UP
Time since change = 12 seconds

Dial-out Octets transmitted = 11
Dial-out Octets received = 756

dC DIALs
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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

dC DIALs
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Z23B 9C Thin Server( ]~qw)&\?~

>B5w5wgN9C IBM 2212 PD Thin Server(]~qw)&\?~ (TSF)#

xg$w>Ev

;vxg$w>`FZ;(vKFcz (PC),_P|L"T>wMsj#xg$w>k

PCzDw*npZZ,xg$w>D~$tZxg~qwO,x;GzwD2LO#x

g$w>a)xC';v<NC'gf (GUI),Sbo\;f!`VJ4,gBfw"

6L X &C"Web /@w"&CLrMr!z#

xg$w>9C TCP/IP,(}nF7xrT+x,k~qw5V,S(E#xg$w

>SgxLG:

v t/GW'Tfzf!Zf$t}<`XLr,4PSgTl#

v xg$w>k BootPr DHCP~qw*5,b=~qwIrxg$w>a)PXD

E",g IP X7"|D~qwX7"}<D~D76M{F#Kb,xg$w>9

IS|DGW'Tfzf!ZfPf"D5lwTOE"#

v xg$w>9CU#D~+d-i (TFTP)"6LD~53/400 (RFS/400)rxgD~

53 (NFS),Sy>zk~qwOBXgYw53"2~dCM&CLrDy>z

k#

v xg$w>SUKdC~qwBXyZUKDdCE",g,Sxg$w>Dr!

z,rxg$w>|LoTdC=fDE"#

v $w>T>"aA#zIdkC' ID MZn#

v O$~qwi$zDC' ID MZn,Jmf!vKC'D~#

v BXzDvK/D732ChC#

v xg$w>T>zDvK/@f#

kND IBM Network Station Manager Installation and Use, SC41-0664,Tq!PXx

g$w>D|`DE"#

Thin Server( ]~qw)&\?~Ev

Z TSF73B,;omh8Ip= BootP/DHCP~qw"}<~qw"UKdC~q

wMO$~qwD&\,r_,2IO*w~qwG;@"Dh8#}g,zI+

AS/400,S=xg$w>O,"R AS/400GCv BootP~qw"y>zk~qw"

UKdC~qwMO$~qwD#G4,b1PDw~qw2MITG;@"Dom

%*#}g,I+xg$w>,S=;vxgO,ZCxgO,DHCP~qwG;( NT

~qw,y>zk~qwG;( AS/400,UKdC~qwGm;( AS/400,O$~q

w2GmbD;( AS/400#

Thin Server&\?~Jm+ 2212w*y>zk~qw#*24*9C TSF,ZZ24

83D<23MZ2493D<24PxvK;v}S,TKvK5w#ZZ2483D<23P,

xg$w>yh*DNND~,<ITS;v~qwOBX#xg$w>Sg1,B

XDZ]IotIWVZ#bMTxgy!h)0w*y>zk/UKdC~qwrO

$~qwPE+sDhs,XpG1m`xg$w>,1Sg1#Z2493D<24T>
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xPZ6L>c9CD Thin ServerDxg#m`kxg$w>}<zk`XDD~+

IC Thin Server_Y:f#xg$w>Sg1,s?V}<zkSC Thin ServerO

0k,x;PY?}]h*(}xgh)a9+M#ZN;~qwODbVu?&m

+5Mxg(E?,uLxg$w>jISgyh1d#

r* Thin Server_Y:fDD~GwD~~qwO$tDD~D1>,xwD~~q

wOD~f>Q^D,yT Thin Serverh*|B`&D~f>#ZBPivB,Thin

Server+i$yP_Y:fDD~kwD~~qwf>G,;D:

1. T IBM 2212 Sg

2. X0rXt IBM 2212

3. Xt TSF

4. TSFdCP8(D1ddt=c

5. SNMP MIB YwN}%" Thin Server

6. "v TSF talk 5 refresh |n

7. ?Nf!D~(} TFTP)#TSF+i$f!D?vD~%dwD~~qwODf>#

g{lbvnl,rD~|B#SE TSFi$d`D~Gq%dwD~~qwOD

f>#

< 23. ;x Thin ServerD6Lxg$w>,

9C TSF
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BootP/DHCP 'V

2212>m;d1 BootP/DHCP~qw#x&+ 2212dCI BootP/DHCPksDPL

zm#

kND IBM Network Station Manager Installation and Use, SC41-0664,Tq!`~q

w73|`DE"#

CZxg$w>(ED-i

xg$w>M~qw(E9CD-i,GI BootP/DHCPdCy7(D,rGIxg$

w> NVRAM dCy7(D#;[Guy7(D,xg$w>9CD-i,<Xkk

dC TSF D==f]#

g{dC TSF,9d9C RFSkwD~~qw(E,r TSF +S\4Txg$w>

OD RFSM TFTP ks,x;l&xg$w>D NFS ks#

,y,g{+ TSFdCI9C NFSkwD~~qw(E,|+S\4Txg$w>D

NFS M TFTP ks,x;l&xg$w>D RFSks#

< 24. x Thin ServerD6Lxg$w>

9C TSF
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9C RFS

TSF9C RFS("k AS/400D,S#xg$w>ksr*D~1,TSF+Cks*

"x AS/400TqCmI#g{;mI,TSF+;QyksDD~"Mxxg$w>#

g{mI,xksD~D AS/400f>k IBM 2212 TSFOf"Df>;,,r+x

g$w>DksPLx AS/400#g{ AS/400ODD~k TSF_Y:fD~f>`,,

r TSF +D~a)xxg$w>#

g{ TSF^(("k AS/400D,S,TSFr+10_Y:fDD~a)xxg$w

>#

9C TFTP

g{ TFTP }CZxg$w>M TSF .dD(E,r TSF +a)xg$w>yks

DD~,;*b)D~IC#TSFMwD~~qw.d;xPf>i$#g{ TSF_

Y:fPDD~;IC,r+xg$w>Dks*"xwD~~qw#

9C NFS

g{ NFS}CZxg$w>M TSF.dD(E,r1xg$w>ksD~1,TSF+

*<a)D~,;*D~Q_Y:f#,1i$CD~GqkwD~~qwf>`

,#g{;,,TSF POa)D~""L*<SwD~~qwOBXBDf>#

g{ TSF4_Y:fCD~,TSF+5X;u0D~4R=1{"#mb,g{;k

sDD~$tZ;?<B,C?<G(}9C include subdirectoriesx* TSF ydC

D,r_,;ksDD~$tZgKdCD?<DS?<B,r TSF t/_Y:fD

~,;*CD~ZwD~~qwOfZ#

D~_Y:f|B

Z IBM 2212 OCZD~_Y:fD-iI TSF dC7(#C'+9C add
master-file-server |n8(;vw~qw#

g{8( rfs,53a>za);v$20PmD~{#C$20PmG;v ASCII D

~,C48( TSF +_Y:fD?vD~D+^(D~{#

g{8( nfs,53+a>za)+_Y:fD?<{(I\a);)1!5)#18(;

v?<1,+a>zGq|(S?<#8(q(4;|(S?<),TSFr$208(?

<PDyPD~= TSF _Y:fP#8(G(|(S?<),r1xg$w>ksD~

1,TSF ;$20C?<PDD~,xG/,lwC?<0dS?<PDb)D~#

&Z"BxLPDD~+;"M=xg$w>#

9C TSF
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dC Thin Server 73

20 TSF1,} TSFTmdCTb,9h*<G8ndC#b?VV[;)|D,b

)|DTZ BootP/DHCP~qw"wD~~qw"IBM 2212 BootPPL"IBM 2212

Z? IP X7M IBM 2212 TSFdC45,I\GX*D#Z2533D:dCy>;P

V[K;v Thin Server,S AS/400D}S,C AS/400KPxg$w>\mw"P

f 2.5#

TB?V5w Thin Server73dCxL:

v :dC(i;

v Z2523D:dC BootP/DHCP~qw;

v Z2523D:dC Thin Server73BD~qw;

v Z2523D:dC BootPPL;

v Z2523D:dCZ? IP X7;

v Z2523D:dC TSF;

v Z2533D:dCy>;

dC(i

BfDdC(i\ozzS TSF PC=nsUf:

v 9C2D~#

!\ TSF ;h*2D~,+GZ TSF Zf_Y:fdC}!,rIZ 2212 PD

d|&\D0lx^(dCdV1,2D~\a_T\,1 TSF r 2212XtrX

01,MI"zbVwC#

v (insxg$w>}* 30#

!\ TSFJmDxg$w>Io 200v,+bv(i5G("Zg{xg$w>Z

,1 IPL ivB,}gvVOg,t/xg$w>h`$1d#

v wD~~qw&1GKPxg$w>\mLrD~qw#

!\ TSF JmwD~~qw IP X7I!NN5,+G(i9CIKPxg$w>

\mLr (NSM) Dh8DX7,by,D~a9MIkxg$w>f],rx2I

k TSF f],SxIa) TSF ksDD~#

v (ec;ZfT]IyP_Y:fD~#

g{^2D~,rXk4Pb;c#g{P,Zff!rlZ2D~f!#yhZ

fs!fX(73xd#9C Talk 5list config |n,017(XbiNBzDD

~/Ds!#Thin Server}Z9CD2D~f"X T>D5GD~/Ds!5,T

'VZ*%;#+G,g{Z5373PmSr>}K;,`MDxg$w>r&

CLr,rC5I\Dd#

v g{9CDG NFS,r TSF iRh*D)D~#

CiR}LI\{DtIxg$w>SgrP,T9 TSF\;6pyPXhDD~#

9C TSF
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dC BootP/DHCP ~qw

KPxg$w>\mw"Pf 3 1,g{9C Thin Server,rh* DHCP#g{+

AS/400 w*wD~~qw,rI\9Cxg$w>\mw"Pf 2.5,K1,IC

BootPxG DHCP#

TZ BootP,;\8(;v~qwX7#9C sa j)8(CX7#Cj)I\QfZ

Zx(xg$w>D BootPG<P,2I\;fZ#1;fZ1,r4(|,"+d5

h* 2212Z? IP X7#g{QfZ,rDI 2212Z? IP X7#

TZ DHCP,Z9C Thin Server1,h*T3)VNxP^D,|GG:

v !n 66 r bootstrap server -y>zk~qw IP X7

C5&hC* IBM 2212 Z? IP X7

v !n 211 - CZy>zk~qwD-i

g{+ Thin Serverw* NFS DwD~~qw`M,rXk9C nfs r tftp#g{

Thin Server-HdC* RFSDwD~~qw`M,rXk9C rfs/400r tftp#

v !n 212 - UKdC~qw

CX7&1GwD~~qwD IP X7#CX7;&G Thin ServerD IP X7#

PX NS k BootPM DHCP ;%wCD8Z,kND IBM Network Station Manager

Installation and Use,SC41-0664#

dC Thin Server 73BD~qw

TZ R F S,$20Pm&20Z A S / 4 0 0 O#IS I n t e r n e t >c

http://www.networking.ibm.com/netprod.html#routers C=ICD$20Pm#z&

1SC>c f t p C L o a d L i s t . f i l e,+|EZ A S / 4 0 0 D

/QIBM/ProdData/OS400/NetStationRmtController B#I\h*4(C

NetStationRmtController?<#

TZ NFS,;h** Thin ServerwXpD/#

dC BootP PL

&t/ IBM 2212 D BootPPLzm,9&dCJ1D BootPM DHCP ~qw,T

9 BootP PL*"b)~qw#kND Access Integration Servicesm~C'8O T

q!|`DE"#

dCZ? IP X7

g{Z? IP X7QfZ,r^hXpDD/#g{1048(Z? IP X7,r&8

(#kND Protocol Configuration and Monitoring Reference Volume 1Tq!|`D

E"#

dC TSF

9CZ2593D:Z24B dCM`X Thin Server(]~qw)&\?~;PV[D|nd

C Thin Server#

9C TSF
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AYh*dkTB|n:

1. load add package thin-server

2. set mode enable

3. add master-server

dCy>

BfG,SP AS/400 (KPxg$w>\mw R2.5) D TSF DdC5}#

TB[vG5wgNdCyZTOxgD Thin Server&\?~,"Y(TBiN:

v AS/400+w* BootP~qw#

v 2216 A G;v7Iw (^ TSF dCr^ TSF XbdC)#

v xg IP ,(TQ(}i$,}g,AS/400 \ PING IBM 2212 (TSF),IBM 2212

\ PING AS/400#

v IBM 2212 (TSF)O104tC BootPPL

v IBM 2212 (TSF)P104dC IP Z?X7

dC AS/400

BootP (NSM "Pf 2.5)
1. C NSM (e NS

2. ftp BootPm=P ASCII `-wD53

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. 9C ASCII `-w`-D~,vS 0sa1j),8( 2212 (TSF)DZ? IP X7:

OLD LINE
--------
NSEN106:ip=192.9.250.36:bt=IBMNSM:ht=1:ha=00.00.A7.01.2E.35:

< 25. TSFy>dC

9C TSF
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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

dP 192.9.250.6G 2212 (TSF)DZ? IP X7

4. ftp C BootPm5X AS/400

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

hC$20Pm

zITS internet>c:http://www.networking.ibm.com/netprod.html#routers Oq

C;v$20Pm#

;)qC$20Pm,z4I+| 0ftp1 A AS/400#

1. 7#zD>X?<;CZ 0LoadList.file1 &#

2. ftp = AS/400 - 0test4001G>}P AS/400D{F#

ftp test400
Connected to test400.raleigh.ibm.com.
Name (test400:root): qsecofr
Enter password.
Password:
QSECOFR logged on.

3. DA?j AS/400D}7?<B:

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{?< 0NetStationRmtController1 ;fZ,r4(|#

ftp> MKD
(directory - name) NetStationRmtController
Created directory /qibm/proddata/os400/netstationrmtcontroller

5. DA NetStationRmtController?<:

ftp> cd NetStationRmtController
Current directory changed to /qibm/proddata/os400/Netstationrmtcontroller.

6. +MD~= AS/400:

9C TSF
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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.

dC TCP/IP

zD TCP/IPdC!vZzDX(73#

dC IBM 2212 (TSF)

BootP PL

1. 7( BootPPLGqQdC:

*
*
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. g{P4tC,rtC:

IP config>enable bootp
Maximum number of forwarding hops [4]?
Minimum seconds before forwarding [0]?
IP config>

3. g{zDxg$w> BootPr DHCP~qw;ZdCD~qwPmP,rmS.:

IP config>add bootp-server
BOOTP server address [0.0.0.0]? 9.37.121.6
IP config>

Z? IP X7
1. 7(Z? IP X7GqQdC:

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. dCZ? IP X7#

IP config>set internal-ip-address
Internal IP address [192.9.223.2]? 192.9.250.6
IP config>

3. YNPvX7#

9C TSF
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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>

Thin Server &\?~
1. vSSX| thin-server

dC Thin Server&\?~.0,XkdCCSX|#

WH,i4C thin ~qw|GqIC#

Config>load list available
Available Packages
------------------
appn package
tn3270e package
thin-server package
Config>

g{;IC,rZLx4P0,!C}7Dm~f>#

g{IC,i$C|P40k#

Config>load list configured
Configured Packages
-------------------
thin-server package
Config>

g{Q0krdC(gOy>),rILxdC TSF#g{P40k,rhvSC Thin

Server|:

Config>load add package thin-server
thin-server package configured successfully
This change requires a reload.
Config>

2. X0

g{XkvSC Thin ServerE"|,rXkVZ4dC,"X0 IBM 2212#

3. hCtC#=

E"|0k1,Thin Servernu{C#ZdC Thin ServerN}0,Xk+#=C

*tC#

*
*
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. mSwD~~qw#

9C TSF
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;) Thin Server&\?~tC,rXkdCwD~~qw#bo,wD~~qwG

;v AS/400,rKh*vS;v RFSwD~~qw#TZCxg,1! TFTP,

1N}MXTN}5XkJ1#

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 (P'5 are 512, 1024, 2048, 4096, 8192) [8192]?
Pre-load File name [/QIBM/ProdData/OS400/NetstationRmtController/Load list.file]?
Thin server config>

ZnF7xSZO,RGD AS/400D IP X7G 9.37.100.68#Z AS/400O20

$0kPmD~1,RG8(K|D{FT%d Thin Server1!{,byM;h*

^D#

5. hC time-to-refresh-pre-load-list (N!)

4P"BD1!1dcGWl 1:00 AM#g{sD~Q^D,h* Thin ServerB

X,r!qK!n,Zn!LHO5MTT\D0l#

6. hC interval-pre-load-list (N!)

i$kwD~~qw&Z,;cD_Y:fD~D1!1ddtG?t;l#CN

}5M time-to-refresh-pre-load-listN}57(i$D~D5J#g{xg$w>D

~|D;51,2m&hCb)N},;GZ"B;N,r;B"B;N#

7. hCZf(N!)#

D~_Y:fyhD1! 16 MB RAM _Y:fZf&c;#g{8vxg$w>

,19C TSF,kNDZ2513D:dC(i;0s(i#

8. hC hard file (N!)

(i9C;v2D~#g{;P2D~,CN}&h* no#

9C TSF
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9C TSF
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Z24B dCM`X Thin Server( ]~qw)&\?~

>B5wgN9C Thin Server&\?~ (TSF)dCMYw|n,||(TB8v?V:

v :xk TSF dC73;

v :TSF dC|n;

v Z2673D:xk TSF `X73;

v Z2683D:TSF `X|n;

xk TSF dC73

4TB=hxk TSF dCxL#

1. Z OPCONa>{B,dk talk 6# (PXC|nD8Z,kNDAccess Integration

Servicesm~C'8OPD “OPCON xLM|n”#)}g:

* talk 6
Config>

dk talk 6 |ns,UK+T> CONFIGa>{ (Config>)#g{WNdkdC,

a>{+;vV,b1kYN4 Return #

2. Z CONFIG a>{B,dk feature tsf |n,Txk Thin server config> a

>4,#

TSF dC|n

*dC TSF,kZ Thin server config> a>{B,dkb)|n#

m 43. TSFdC|n**
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kNDZx

xvi3D:qCoz;#

Add mSwD~~qw (RFSr NFS)#
Delete >}wD~~qw (RFSr NFS)#
List Pv thin serverdC#

Modify ^DwD~~qw (RFSr NFS)#
Set hC thin serverN}#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Add

9C add |n,mS;vwD~~qwdC#

g{!! nfsw*wD~~qw`M,Thin Server+9C NFSkwD~~qw(E,

5VD~,=+d,x NS I9C TFTP r NFS k Thin Server(E#g{!! rfs

w*w~qw`M,Thin Server+9C RFSkwD~~qw(E,5VD~,=+d,

x NS I9C TFTP r RFSk Thin Server(E#

o(:
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add master-file-server nfs-s390

nfs-nt

nfs-aix

nfs-other

rfs-as400

nfs-s390
1 TSF k S/390,S19C#

D~~qw IP X7

P'5: NNP'D IP X7

1!5: ^

tftp packet timeout

P'5: 5 - 10 k

1!5: 5

tftp maximum retry limit

P'5: 1 - 10

1!5: 1

maximum segment size
8(nsE"|VNDs!#

P'5: 512, 1024, 2048, 4096, 8192 (VZ)

1!5: 8192

additional Include subdirectories
8(GqmS=SD IncludeS?<#g{ TSF h*_Y:f;Z1

!?<PDD~,rI\8(=SDS?<#

P'5: Grq

1!5: G

additional Include subdirectory path
8(*mSD IncludeS?<76#

P'5: a-z, A-Z, 0-9, ., _, --, /

1!5: ^

include all subdirectories under this directory
8(Gq|(8(=SS?<PDyP6WS?<#

P'5:

v q

TSF +$SX8(?<PDyPD~#

v G

TSF ;$SX8(?<PDD~#TSF xG4h*SX?<0dS

?<BDD~#

1!5G: q

TSF dC|n (Talk 6)
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nfs-nt 1 TSF k Windows-NT,S19C#

file server IP address

P'5: NNP'D IP X7

1!5: ^

tftp packet timeout

P'5: 5 - 10 k

1!5: 5

tftp maximum retry limit

P'5: 1 - 10

1!5: 1

maximum segment size
8(nsE"|VNDs!#

P'5: 512, 1024, 2048, 4096, 8192 (VZ)

1!5: 8192

additional Include subdirectories
8(GqmS=SD IncludedS?<#

P'5: Grq

1!5: G

additional Include subdirectory path
8(*mSD IncludeS?<76#

P'5: a-z, A-Z, 0-9, ., _, --, /

1!5: ^

include all subdirectories under this directory
8(Gq|(8(=SS?<PDyP6WS?<#

P'5:

v q

TSF +$SX8(?<PDyPD~#

v G

TSF ;$SX8(?<PDD~#TSF xG4h*SX?<0dS

?<BDD~#

1!5G: q

nfs-aix
1 TSF k AIX ,S19C#

file server IP address

P'5: NNP'D IP X7

1!5: ^

tftp packet timeout

P'5: 5 - 10 k

TSF dC|n (Talk 6)
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1!5: 5

tftp maximum retry limit

P'5: 1 - 10

1!5: 1

maximum segment size
8(nsE"|VNDs!#

P'5: 512, 1024, 2048, 4096, 8192 (VZ)

1!5: 8192

additional Include subdirectories
8(GqmS=SD IncludeS?<#

P'5: Grq

1!5: G

additional Include subdirectory path
8(*mSD IncludeS?<76#

P'5: a-z, A-Z, 0-9, ., _, --, /

1!5: ^

include all subdirectories under this directory
8(Gq|(8(=SS?<PDyP6WS?<#

P'5:

v q

TSF +$SX8(?<PDyPD~#

v G

TSF ;$SX8(?<PDD~#TSF xG4h*SX?<0dS

?<BDD~#

1!5G: q

nfs-other
rcV/8(yPS?<19C#

file server IP address

P'5: NNP'D IP X7

1!5: ^

tftp packet timeout

P'5: 5 - 10 seconds

1!5: 5

tftp maximum retry limit

P'5: 1 - 10

1!5: 1

maximum segment size
8(nsE"|VNDs!#

TSF dC|n (Talk 6)
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P'5: 512, 1024, 2048, 4096, 8192 (VZ)

1!5: 8192

additional Include subdirectories
8(GqmS=SD IncludedS?<#

P'5: Grq

1!5: G

additional Include subdirectory path
8(*mSD IncludeS?<76#

P'5: a-z, A-Z, 0-9, ., _, --, /

1!5: ^

include all subdirectories under this directory
8(Gq|(8(=SS?<PDyP6WS?<#

P'5:

v q

TSF +$SX8(?<PDyPD~#

v G

TSF ;$SX8(?<PDD~#TSF xG4h*SX?<0dS

?<BDD~#

1!5G: q

rfs-as400
1 TSF k AS/400,S19C#

file server IP address

P'5: NNP'D IP X7

1!5: ^

tftp packet timeout

P'5: 5 - 10 k

1!5: 5

tftp maximum retry limit

P'5: 1 - 10

1!5: 1

maximum segment size
8(nsE"|VNDs!#

P'5: 512, 1024, 2048, 4096, 8192 (VZ)

1!5: 8192

pre-load file name
8($SXD~DD~{M76#

P'5: a - z , A - Z , 0 - 9 , . , _ , - - , /1!5:

/QIBM/ProdData/OS400/NetStationRmtController/LoadList.file

TSF dC|n (Talk 6)
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NFS DdC5}:

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 (P'5 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
Include all subdirectories under this directory (Y)es or (N)o? [n]

Do you want additional Include Subdirectories (Y)es (N)o? []

dC RSF D5}:

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 (P'5 are 512, 1024, 2048, 4096, 8192) [8192]?

512

Pre-Load File name
[/QIBM/ProdData/OS400/NetStationRmtController/LoadList.file]?

Delete

9C delete |n>};vwD~~qwdC#

o(:

delete nfs

rfs

nfs dC NFS wD~~qw19C#

rfs * RFSwD~~qwdC TSF 19C#

TSF dC|n (Talk 6)
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List

9C list |nT> TSF dC#

o(:

list all

}:

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:

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

9C modify |n^D;vwD~~qwdC#

o(:

modify master-file-server nfs

rfs

nfs dCK NFS wD~~qw19C#

rfs * RFSwD~~qwdC TSF 19C#

NFS DdC5}:

TSF dC|n (Talk 6)
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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 P'5 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

dC RSF D5}:

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

9C set |nhC TSF dCN}#

o(:

set mode

interval-pre-load-list

time-to-refresh-pre-load-list

memory-cache

hard-file

mode 8( TSF #=#

P'5:

v tC

tC#=m> TSF j+IKP,+*xg$w>a)_Y:fD~#

v {C

{C#=m> TSF;n/,+;&pxg$w>#xg$w>&dCI1S

k~qw(E#

TSF dC|n (Talk 6)
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v passthru

passthru#=;Z RFSPC=#PassthruJmxg$w>k TSF *5,+

;1SwD~~qwq!D~#

1!5:

interval-pre-load-list
8(1ddt(l}),"B$SXPm#

P'5: 00 - 365

1!5: 01

time-to-refresh-pre-load-list
8("B_Y:fD|C1L (24 !1)#

P'5: 0001 - 2400

1!5: 0100

memory-cache
8( Thin Server RAM_Y:fDZf?(WVZ})#9C2D~1,&!q

C5,T=b TSF T\k IBM 2212 PDd|&\#g{;9C2D~,C

5&c;s,T]IyP_Y:fD~#j8E",kNDZ2513D:dC

(i;#

P'5: 8 - 64 WVZ

1!5: 16

hard-file
8(Gq9CC2D~#

P'5: Grq

1!5: G

}:

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

xk TSF `X73

4TB=h9C TSF `X|n#CxL9zxk TSF `XxL#

1. Z OPCON a>{B,dk talk 5 # (PXC|nDj85w,kNDAccess

Integration Servicesm~C'8O.PDOPCONxLM|n#)}:

* talk 5
+
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dk talk 5 |ns,UKO+T> GWCON a>{ (+)#g{WNdkdC,a

>{+;vV,b1kYN4 Return #

2. Z + a>{B,dk < f tsf |n,xk Thin-Server> a>4,#

}:

+ f tsf
Thin-Server>

TSF `X|n

>B5w TSF `X|n#

m 44. TSF`X|n**
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kNDZx

xvi3D:qCoz;#

Delete S Thin Server&\?~D~_Y:fP>}D~#

Flush e} Thin Server&\?~D~D_Y:f#

List T> Thin ServerhCMN}5
Refresh "B_Y:f#

Reset 4;F}w#

Restart Xt Thin ServerxL#

Set |D Thin Server&\?~DhC#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Delete

9C delete |nS Thin Server&\?~D~_Y:fP>}D~#

o(:

delete filename

filename
8(SD~_Y:fP}>}DD~D{F#

P'5:

1!5: ^

}g:

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

9C flush |ne} TSFZfM2L_Y:fUd#flush |n+>}yPD_Y:
fD~# Thin Server_Y:f+ZBN"B1Sw~qwO|B#xg$w>I\v

=SY,1="Bax#

o(:

flush

TSF dC|n (Talk 6)
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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

9C list |nT> TSF N}hC#

o(:

list cached-files

config

file-access-counters

file-refresh-counters

pre-load-list

tftp-counters

ts-counters

}:

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

j>D,eP:

v WhereFrom

– R = RFSM'z

– N = NFSM'z

– - = ^

v InTable

– - = ;ZmP

– u (or m) =}|B

– Y = ZmP

v FileState

– - = ;ZELO

– D = [>

TSF `X|n (Talk 5)
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– A = Ez|B

– u = }|B

– U = }Z|B

– Y = ZELO,RIC

ns=vj>D+2iO(*Km>e~,T>yP}vj>)G:

v RYY - P'D~

v RuY - ZxLP+?"B,CD~P4i$

v RYU - CD~}Z|B

dC RSF D5}:

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

NFS DdC5}:

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

TSF `X|n (Talk 5)
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}:

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

}:

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

}:

Thin-Server> list pre-load-list
<display of pre-load list raw file>

List of Pre-Load List File is Complete

}:

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

dC RSF D5}:

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

NFS DdC5}:

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

TSF `X|n (Talk 5)
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Number of current NFS Mounts: 7
Number of total NFS clients: 15
Number of current NFS Clients: 4

Refresh

9C refresh |n?P"B_Y:f#

o(:

refresh

}:

Thin-Server> refresh

Force a refresh of the cache ? (Y/ [N]): y

Thin Server cache has been refreshed

Reset

9C reset |n/,4;F}w#

o(:

reset all

file-access-counters

file-refresh

tftp-counters

ts-counters

}:

Thin-Server> reset all

All Thin Server feature counters have been reset

Restart

9C restart |nXt TSF xL#

o(:

restart

}:

Thin-Server> restart

Restart Thin Server? (Y/ [N]): y

Thin Server has been restarted

TSF `X|n (Talk 5)
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Set

9C set |nhC TSF _Y:f#=#

o(:

set mode

mode 8( TSF #=#kNDZ2663D:Set;#

P'5:

v enable

v disable

v passthru

}:

Thin-Server> set mode ?

DISABLED
ENABLED
PASSTHRU

Thin-Server> set mode disable

Thin Server caching is now disabled

TSF `X|n (Talk 5)
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Z25B dCM`X VCRM

ibg7J4\mLr (VCRM) G'VJ4#t-i (RSVP)D&\?~,Z Protocol

Configuration and Monitoring Reference Volume 1PD :9C RSVP; M:dCM`

X RSVP; ?V,PT RSVPD5w#yZ RSVPD#tks,VCRM *ZomS

ZOD}]w4(,S#*K,VCRM WHXk7(GqPc;DxmT]I#t#

": g{z9CDG WAN SZ,g!PLr X.25,rzXkhC_7YH,T9

VCRM *@P`YxmIC#PX_7YHDhC}L,ZAccess Integration

Servicesm~C'8OPD!PLM X.25 SZdCM`XBZPP5w#

g{SZG PPP47"LAN r WAN,r VCRM 9C QoSMnQE"|m~ES

<u,T9vx47ODE"|I*EH6#

>BZ|(TB?V:

v :CJ VCRM dC73;

v :CJ VCRM `X73;

v Z2763D:VCRM `X|n;

CJ VCRM dC73

*CJ VCRM dC73,kZ Config> a>{BdkBP|n:

Config> feature vcrm
VC & Resource Management config console
--Currently no configurable objects.

Config>

yT>D{"<Z5w;\%@dC VCRM#tC RSVPrtCK VCRM,VCRM h

S RSVPDdCPq!d>myhDN}#

CJ VCRM `X73

*f! VCRM `X73,kdk:

*
t 5

;skZ + a>{BdkBP|n:

+ feature VCRM
VCRM console
VCRM Console>

T>v VCRM Console> a>{#
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VCRM `X|n

KZ5w VCRM D`X|n#kZ VCRM Console> a>{Bdkb)|n#

m 45. VCRM`X|n
|n &\

? (oz) T>C|n6ICDyP|n"P>X(|nD!n(g{PD0)#kND

Zxxvi3D:qCoz;#

Clear XCSP3FE"#

Queue T>m~ES<uD3FE"#

Exit 5X=O;v|n6#kNDZxxvi3D:KvOM6pD73;#

Clear

9C clear |n,XCm~SPD3FE"#

o(:

clear

kND queue |nPD clear |n5}#

Queue

9C queue |n,T> (EwDm~ESiv#

o(:

queue

BfDPm(eKT> m~SPPy9CDuo:

Quota #tDxm?#*<1,1nQE"|1(B.E.) 5P+?(nDxm?#1hC

#t1,y#tDxm (b/w) S B.E. (n*F= QoS(n#

Max-q nsSP$H,QZE"|P8(#

Curr-q
10SP$H,QZE"|P8(#

In quota
Z8(xmZ"MDE"|r'VZ#

Outside quota
vVUPxm1,Z8(xm.b"MDE"|r'VZ#

Packets/bytes dropped
m~SP*zDE"|r'VZ#

DLC packets/bytes dropped
(}m~SPs,I DLC *zDE"|r'VZ#

5}:

*t 5

+feature vcrm
VCRM console
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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>
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=<. 6L AAA tT

>B|( Radius"TACACS M TACACS+ ~qw9CD6L AAA tT#

Radius

IBM )&L ID: 211

Z(tT

u=j<

TUNNEL_TYPE 64

TUNNEL_MEDIUM_TYPE 65

TUNNEL_CLIEN_TYPE 66

TUNNEL_SERVER_EP 67

TUNNEL_CONN_ID 68

TUNNEL_PASSWORD 69

values

TUNNEL_TYPE integer

3 L2TP

TUNNEL_MEDIUM_TYPE integer

1 IP

TUNNEL_SERVER_EP string

ip address

IBM )&L8(

NAS_TUNNEL_PASSWORD 101

CALLBACK_FLAGS 210

ENCRYPTION 211

HOSTNAME 213

SUBNETMASK 215

PRIVILEGE 216

\?V

\?VCZ Radius~qw,C~qwJm9C)&L8(DVN <keyword>=<value>

n#

KWD_CALLBACK_FLAGS CBF

KWD_ENCRYPTION ENC

KWD_HOSTNAME HSN

KWD_SUBNETMASK SNM

KWD_PRIVELGE PRV
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Values

PRIVILEGE:

ADMIN

OPER

MONITOR

CALLBACKFLAGS

REQ required callback

ROAM roaming callback

TACACS+

O$

Z(

PPP service=ppp protocol=ip

LOGIN service=shell cmd=null pri_lvl*0

Standard TACACS+ Attributes

service

protocol

cmd

addr

timeout

priv_lvl

callback-dialstring

IBM Specific Attributes

encryption_key 16 hex characters

dial_out TRUE FALSE ONLY

GJ

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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u4Jm

ARP AppleTalk X76p-i

ABR xr_g7Iw

ack 7O

AIX _6;%=4PYw53

AMA MAC fz07

AMP 10Dn/`Sw

ANSI @zzRj<'a

AP2 AppleTalk I4PLrN 2

APPN _6TH*x

ARE +7I/@w

ARI/FCI
X76p8>{/!4F8>{

ARP X76p-i

AS @"53

ASBR @"53_g7Iw

ASCII @zE";;j<zk

ASN.1 iso(m>( 1

ASRT TJ&47I8w!q

ASYNC
l=

ATCP AppleTalk XF-i

ATP AppleTalk Bq&m-i

AUI ,S%*SZ

ayt zZp

BAN _gCJZc

BBCM ESc%\mw

BECN 4r5{T=(*

BGP _gxX-i

BNC bayonet Niell-Concelman

BNCP ESxgXF-i

BOOTP
BOOT -i

BPDU ESw-i}]%*

bps ;/k
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BR ES/7I

BRS xm#t

BSD Berkeleym~"<

BTP BOOTPPLzm

BTU y>+d%*

CAM `*f"w

CCITT zJg(g0KJ/1a

CD e;lb

CGWCON
xXXF(

CIDR ^6prd7I!q

CIP +3 IP

CIR E"a;J

CLNP ^,S#=xg-i

CPU Pk&mw

CRC -7_`#i

CRS dC(f~qw

CTS e}"M

CUD wCC'}]

DAF ?DXX7}K

DB }]b

DBsum
}]b**

DCD }]E@S\_7EElbw

DCE }]g7KSh8

DCS 1S,SD~qw

DDLC +}]47XFw

DDN z@}]x

DDP }](+M-i

DDT /,wT$_

DHCP /,wzdC-i

dir 1S,S

DL }]47

DLC }]47XF

DLCI }]47,Sj6{

DLS }]47;;
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DLSw }]47;;

DMA 1SCJf"w

DNA }V=xge5a9

DNCP DECnet-iXF-i

DNIC }]xgj6{zk

DoD z@?

DOS ELYw53

DR 8(D7Iw

DRAM /,fzf!Zf

DSAP ?DX~qCJc

DSE }];;h8

DSE }];;z

DSR }]/Mw

DSU }]~q%*

DTE }]UKh8

DTR }]UKMw

Dtype ?DX`M

DVMRP
6Lr?`7"M7I!q-i

E1 2.048 MbpsD+dYJ

EDEL U9(g{

EDI vm8>{

EGP b?xX-i

EIA gS$5-a

ELAN Bf LAN

ELAP EtherTalk47CJ-i

ELS B~G<53

ELSCon
N6 ELS XF(

ESI a253(g{

EST +?j<1d

Eth T+x

fa-ga &\X7-iX7

FCS !#irP

FECN 0r*"5{T=(f

FIFO HxHv

u4Jm 285



FLT }KLrb

FR !PL

FRL !PL

FTP D~+d-i

GMT qV~Nj<1d

GOSIP
Y=*E=53%,E*

GTE (Cg0+>

GWCON
xXXF(

HDLC _6}]47XF-i

HEX .yxF

HPR _T\7I!q

HST TCP/IPwz~q

HTF wzmqq=

IBD /I}<h8

ICMP Internet(DXF-i

ICP InternetXF-i

ID j6

IDP u<r?V

IDP Internet}](-i

IEEE gxgS$L&-a

Ifc# SZE

IGP Z?xX-i

InARP 4rX76p-i

IP Internet-i

IPCP IP XF-i

IPPN IP -ixg

IPX xd|;;

IPXCP IPX XF-i

ISDN [O5q}Vx

ISO zJj<-a

Kbps 'H/k

LAN Vrx

LAPB =bM47Sk-i

LAT Vr+M
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LCS LAN E@$w>

LCP 47XF-i

LED "b~+\

LF ns!;;P

LIS _- IP Sx

LLC _-47XF

LLC2 _-47XF 2

LMI V?\mSZ

LRM LAN (mzF

LS 474,

LSA 474,(f

LSA 47~qe5a9

LSB n^Xt*D;

LSI LAN l]SZ

LSreq 474,ks

LSrxl 474,Y"MPm

LU _-%*

MAC iJCJXF

Mb WHX

MB WVZ

Mbps WHX/k

MBps WVZ/k

MC `7"M

MCF MAC }K

MIB \mE"b

MIB II \mE"b II

MILNET
|Cxg

MOS Micro Yw53

MOSDBG
Micro Yw53wT$_

MOSPF
9C`7"M)dh81nL76EH

MPC `76E@

MPC+ _T\}]+M`76 (HPDT) E@

MSB nX*D;
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MSDU MAC ~q}]%*

MRU nsS\%*

MTU ns+M%*

nak 47O

NAS Nways;;\m>

NBMA Gc%`7CJ

NBP {Vs(-i

NBR ZS

NCP xgXF-i

NCP xgKD-i

NDPS Gw)76;;

NetBIOS
xgy>dkdv53

NHRP B;d>6p-i

NIST zRj<k<u-a

NPDU xg-i}]%*

NRZ ;ic

NRZI ;ic9C

NSAP xg~qCJc

NSF zRF'ypa

NSFNET
zRF'ypaxg

NVCNFG
GW'dC

OPCON
Yw1XF(

OSI *E=53%,

OSICP
OSI XF-i

OSPF nL76EH(OSPF)

OUI `F(;j6{

PC vKFcz

PCR eK%*YJ

PDN +C}]x

PING (D|xd=w8n

PDU -i}]%*

PID xLj6
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P-P c=c

PPP cTc-i

PROM I`L;Af"w

PU om%*

PVC @Cibg7

RAM fzf!f"w

RD 7Ihv{

REM 7ms`Xw

REV SU

RFC ks5w

RI 7N8>w;7I!qE"

RIF 7I!qE"VN

RII 7I!qE"8>w

RIP 7I!qE"-i

RISC +r8n/Fcz

RNR SU4Mw

ROM ;Af"w

ROpcon
6LYw1wXF(

RPS 7N}~qw

RTMP 7I!qm,$-i

RTP 7I!q|B-i

RTS ks"M

Rtype 7I`M

rxmits Y+d

rxmt Y+d

s ~N

SAF (4X7}K

SAP ~qCJc

SAP ~qcf-i

SCR VxDE*YJ

SCSP ~qw_Y:ef"w,=-i

sdel p<(g{

SDLC SDLC PL",=}]47XF

seqno rPE

SGID ~qwi id
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SGMP r%xX`S-i

SL .P_7

SMP 10D8C`Sw

SMTP rWJ~+d-i

SNA 53xge5a9

SNAP SxCJ-i

SNMP rWxg\m-i

SNPA Sx,Sc

SPF OSPFxrZ7I

SPE1 1OSPFb?7I`M 1

SPE2 OSPFb?7I`M 2

SPIA OSPFxrd7I`M

SPID ~qE* ID

SPX `r|;;

SQE EE7Jms

SRAM 2,fzf!Zf

SRB (47IxE

SRF Xp7ID!

SRLY SDLC PL

SRT (48w7I!q

SR-TB
(48w7IxE

STA 2,

STB g=wxE

STE g=w/@w

STP AN+J_;g=w-i

SVC ;;ibg7

TB 8wES

TCN XKa9d;(f

TCP +dXF-i

TCP/IP
+dXF-i/Internet-i

TEI UKcj6{

TFTP U#D~+d-i

TKR nF7

TMO ,1

290 AIS V3.2 9C&\?~



TOS ~q`M

TSF 8wg=!

TTL n/1d

TTY g+rVz

TX +M

UA ^rED7O

UDP C'}](-i

UI ^rEDE"

UTP ^AN+J_

VCC ibE@,S

VINES ib*x53

VIR IdE"YJ

VL ib47

VNI ibxgSZ

VR ib7I

WAN crx

WRS WAN V4/XB7I

X.25 |;;xg

X.251 X.25 omc

X.252 X.25 !c

X.253 X.25 |c

XID ;;j6

XNS Xerox xg53

XSUM #iM

ZIP AppleTalk xrE"-i

ZIP2 AppleTalk xrE"-i 2

ZIT xrE"m
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Jcm

>JcmDJc0(e4T:

v American National Standard Dictionary for

Information Systems, ANSI X3.172-1990, copyright

1990, American National Standards Institute

(ANSI)#d1>Ir American National Standards

Institute, 11 West 42nd Street, New York, New York

10036):#dPD(eZ>D5PT(esfD

{E (A) j6#

v ANSI/EIA Standard--440-A, Fiber Opt ic

Terminology#d1>Ir Electronic Industries

Association, 2001 Pennsylvania Avenue, N.W.,

Washington, DC 20006):#dPD(eZ>D5

PT(esfD{E (E) j6#

v Information Technology Vocabulary,IzJj</

i/MzJg$<u/1a (ISO/IEC)BhD Joint

Technical Committee 1M Subcommittee 12,`

4#Z>D5P,CJcmD+*?VT(es

fD{E (I) j6;xS ISO/IEC JTC1/SC1*"

DzJj<]>"/1a]>M$wJGP*!

D(erT(esfD{E (T) j6,mwb)(

eP4qC SCI yPNkzRrXxD2,7

O#

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.

>JcmICKBP;f}C:

TH: K!nI9C'N<be`4rwT;,D

Jc#

,eJ:

mwCJkJcmPd|;CO(eDX(

Jc_P`,D,e#

k...,e:
SQ(eDJc=yP,e`,JcDfr

N<#

{: }<A_N<T`,%Ja2D`JcJ

i#

m{: }<A_N<be`X,+";`,DJ

c#

A

abstract syntax ( o(**). ;V}]f6#|(}]+

M1h*DyPXw,+vT(i!)d|8Z,g@5Z

X(Fcze5a9DE"#m{ abstract syntax notation

1 (ASN.1) (o({E** 1)(ASN.1)M basic encoding rules

(BER)(y>`kfr)(BER)#

abstract syntax notation 1 (ASN.1)( o({E** 1).
TBPj<8(Do(**D*E=53%, (OSI):

v ITU-T Recommendation X.208 (1988) | ISO/IEC 8824:

1990

v ITU-T Recommendation X.680 (1994) | ISO/IEC 8824-1:

1994

m{ basic encoding rules (BER)y>`kfr#

ACCESS. Zr%xg\m-i (SNMP)P,\mE"b

(MIB) #iPD;vSd#CSd(eK\\ZcITrT

sa)Dn!'V6p#

acknowledgment ( 7O). (1) SU=+7OV{w*O

(l&XMx"M=D+M}L# (T) (2) mwQ-SU

="MDTs#

active ($n). (1) IYw# (2) Zcrh8y&D;V

4,#mwCZcrh8Q-,S,r_,Q-<8Ck

m;Zcrh8xP,S#

active monitor ( n/`XLr). nF7xgP,3;X
(7>IT4PD;V&\,C7>&*nu+MnF"

a)nFmsV4ozD7>#g{10Dn/`XLr

vVJO,r7ODNNn/DJdwyIzda)n/

`XLr&\#

address (X7). }](EP,Vdxkxg`,Dwv

h8"$w>rC'D(;`k#

address mapping table (AMT)( X73dm). AppleTalk

7IwP#fD;Em,Cma)KZcX7=2~X7

D103d#

address mask ( X7Zk). Z%,xSxP,CTZ IP

X7Dwz?Vj6SxX7;D 32 ;Zk#k subnet

maskM subnetwork mask,e#

address resolution ( X7*;). (1) +xgcX73d

=iJ(CX7D;V=(# (2) m{ Address Resolution
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Protocol (ARP)(X7*;-i)M AppleTalk Address

Resolution Protocol (AARP)(AppleTalkX7*;-i)#

Address Resolution Protocol (ARP)( X7*;-i). (1)

Z Internet-iiP,CT+ IP X7/,3dAxgyC

X7D-i---- Cxg&'V+rxrrV?xr,gT+

xrnF7x# (2) m{ Reverse Address Resolution

Protocol (RARP)(4rX7*;-i)#

addressing ( 07). }](EP,3;>c!q}]"M
D?DX>cD=(#

adjacent nodes ( `ZZc). AYP;u76`,D=v
Zc,"R,C76(ryP76);kd|Zc`,#

(T)

Administrative Domain ( \mr). I%@D\m(^\
mDwz"7IwM%,DxgD/O#

Advanced Peer-to-Peer Networking (APPN)( _6TH

*x). SNA D;n)9&\,dXc*:(a) V<xgX

F&\|*?s,\;\bOXDVc@5T,xxtk

r%;cODJOxlID0l;(b) /,;;xgXKE

",b9,S"YdCMJd7I!q|*=cl];(c)

xgJ4D/,(e; (d) T/J4"aM?<iR#APPN

+ LU 6.2 DnUC'~qTH(r)9AxgXF,,1

|9'V`v LU `M,dP|( LU 2" LU 3 M LU

6.2#

Advanced Peer-to-Peer Networking (APPN) end node
(_6TH*xUKZc). a)s6'DnUC'~q,"
R,'Vd>XXFc (CP)M`ZxgZc CPda0\

&DZc#{Cb)a0,CZcIT/,==r`Z CP

(|DxgZc~qw)"aJ4"S"QwksMq!\

m~q#APPNUKZc2Iw*b'Zc,ASxxgr

,Ad|UKZc#

Advanced Peer-to-Peer Networking (APPN)( _6TH

*xxg). %,DxgZc0dM'zUKZcD/O#

Advanced Peer-to-Peer Networking (APPN) network
node (_6TH*xxgZc). a)s6'DnUC'~
q0TB~qDZc:

v V<=?<~q,|(drJ4=Pk?<~qwD"

a

v kd| APPNxgZcdxPXKa9}]b;;,'

VxgPDyPZcZxP LU-LU a01,TksD~

q`*y!,!qnQ7I#

v >X LU MM'zUKZcDa0~q

v APPN xgZDPd7I~q

Advanced Peer-to-Peer Networking (APPN) node ( _

6TH*xZc). APPN xgZcr APPN UKZc#

agent (zm). #NzmG+D53#

alert (/f). xgP"M=\m~q9cD{",CTm
wvVKJOrI\vVDJO#

all-stations address ( +>X7). Zxg(EP,G

broadcast address (c%X7)D,eJ#

American National Standards Institute (ANSI)( @zz

Rj<-a). Izz_"{Q_M2,{fEeiIDi

/,w*F(x(sDi/D4(Vx,",$@zzZ

DTwP5j<# (A)

analog (#b). (1) (}om?D,xd/5V}]+M

D;V==# (A) (2) TH:digital (}V)#

AppleTalk. Apple Computer, Inc.*"D;Vxg-i#

w*CZ%,xgh8,+%,Dh8HITG Apple z

7,2ITGG Apple z7#

A p p l e T a l k A d d r e s s R e s o l u t i o n P r o t o c o l
(AARP)(AppleTalk X7*;-i). AppleTalkxgPD

;V-i,I (a)+ AppleTalkZcX7*;*2~X7,

" (b) {}'V`i-iDxgZ071Dnl#

AppleTalk Transaction Protocol (ATP)(AppleTalk B

q&m-i). AppleTalkxgPD;V-i,I*CJx

rE"-i (ZIP) TqCxrE"Dwza)M'z/~q

wksMl&&\#

APPN network (APPN xg). { Advanced Peer-to-Peer

Networking (APPN) network (_6TH*xxg)#

APPN network node (APPN xgZc). { Advanced

Peer-to-Peer Networking (APPN) network (_6TH*xx

gZc),

arbitrary MAC addressing (AMA)(MAC fz07).
DECnet a9P,I'V(C\mX7MV?\mX7D

DECnet Phase IV-Prime9CD07=8#

area (xr). Z InternetM DECnet7I-iP,4xg

\m1(eiOZ;pDxgrxXS/#?vxry*

T|,`M,TZd|xrxT,CxrDXKa9*~

XE"#

asynchronous (ASYNC)( l=). ;@X(B~,g+2
F1EE,xfZD=vr=vTODxL# (T)

attachment unit interface (AUI)( ,Sh8SZ). Vr

x73B,}]>Z=e,Sh8M}]UKh8dDS

Z# (I) (A)

authentication failure ( O$'\). r%xg\m-i

(SNMP)P,1ksM'z*G SNMPEeI11,O$

5eI\4(D;V]e#
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autonomous system ( Tw53). TCP/IPP,3;\m

(^BD;ixgM7Iw#b)xgM7IwKK\P

Ow,"R9C|GDZ?xX-i%`+%xg)8T(

M7I)E"#

autonomous system number ( Tw53`E). Z

TCP/IPP,IVd IP X7DPkZ(53VdxTw5

3DEk#{Cb;Ek,T/7Ic(I6pTw5

3#

B

backbone ( I_). (1) Vrx`E7dCPD;V_Y4

7,xPDwv7I(}xEr7Iwkd,S#I_I

dC*\_r7# (2) ZcrxP,kZcr}];;z

(DSE)̀ ,D;V_Y47#

backbone network ( I_xg). k!xg((#YHOM)

`,D;VPkxg#I_xg(#Odoz,SDxg

]?|s,r_,2I\G;vcrx(WAN),g+C|

;;}](xg#

backbone router ( I_7Iw). (1) CTZ;,xrd

+d}]D7Iw# (2) 5P7IwPD;v,CZ+xg

%**|sD%,x#

Bandwidth ( xm). bK47Dxm#CZ7(47DE

"/x\&,"kbK47IT'VDns;Y`X#

basic transmission unit (BTU)( y>+d%*). Z SNA

P,-}76XF?~D}]%*MXFE"#;v BTU

IT|,;vr`v76E"%* (PIU)#

baud ((X). l=+dPDwFYJ%;,k?k%*d
t1dT&#2MG5,g{%*dt1d* 20Ak,r

dwFYJ* 50 (X# (A)

bootstrap ( }<Lr). (1) ;5P538n,d4PDa

{G0k"4P=S8n,1Af"KyPDFczL

r# (T) (2) ;V<urh8#CZ(}Z?Yw+dTm

*kh*D4,#}g,;vzw}L,|D08n8n

4IT+dTmDd`?VSdkh8*kFczZ#

(A)

Border Gateway Protocol (BGP)( _gxX-i). ;V
Internet -i (IP)#CZ7IZrMTw53d9CD-

i#

border router ( _g7Iw). Internet(EPD;V7I

w#;ZTw53D;_,kd|Tw53_5Dm;7

Iw(E#

bridge (xE). %*`v LAN (>Xr6L)D;V&\

?~#b) LAN Xk9C3;D_-47XF-i,+I

T9C;,DiJCJXF-i#yZiJCJXF

(MAC) X7,xEI+!*"=m;vxE#

bridge identifier ( xEj6{). g=w-iP9CD;

V 8 ;VN#CVNZ]I MAC KZX7"nMKZj

6{M;vC'(e5iI#

bridging ( ES). Z LAN P,S;v LAN NAm;v

LAN ND!*"#d?DXIiJCJXF (MAC) Sc

X78(,KX7`kZ!7??DXX7VNZ#

broadcast ( c%). (1) +`,}]+d=yP?DX#

(T) (2) ,1+}]+d=;vTOD?DX# (3) TH:

multicast#

broadcast address ( c%X7). (EPD;v#tDx
>X7 (8 v 1)#|G47OyP>cD2*X7#k

all-stations address (+>X7),e#

C

cache (_Y:ef"w). (1) _P(EC>D;V:ef

"w#kwf"w`H,Cf"w]?!+YHl,w*

CZf"8n1>0Swf"wqC,+mO4I\I&

mw9CD}]# (T) (2) ;Vf"#C8nM}]D:

ef"w,w*CZ5Mf!1d# (3) xgZcP?<}

]bDN!?V#ICZf"#C?<E"Ta_?<Q

wYH# (4) Z_Y:ef"wPEC"~Xrf"#

call request packet ( tPks|). (1) }]UKh8

(DTE) +dD;VtP\m|#CZksZ{vxgP("

tP,S# (2) X.25 (EPD;VtP\m|#C|I

DTE +d,CZksZ{vxgP("tP,S#

canonical address ( j<X7). LAN PCZ+dnF7

MT+xJdwiJCJXF (MAC) X7D IEEE 802.1

q=#Zj<q=P,?vX7VZDn^Xt*(nR

_)D;WH+d#TH:noncanonical address (Gj<X

7)#

carrier (X(). g("E(rverPD;V#-EEw

Fs,|GIT+E"/x+M}(E53# (T)

carrier detect ( X(lb). ,eJ:received line signal

detector (RLSD)(SU=D_7EElbw).

carrier sense ( X(`}). VrxP}]>D;VVxx
PDn/,CZ`}GqPm;>c}Z+d}]# (T)

carrier sense multiple access with collision detection
(CSMA/CD)(X(`}`7CJe;lb). *sX(`}

D;V-i#ZK-iB,}]>Z+MD1rg{lb

=Kd|EE,r#9+M""vIEEE,;s,ZX

T"M0,|aH};N1d,1d$LSivx(#

(T) (A)
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CCITT. zJg(g0I//1a#|GzJgE*K

(ITU) D;vi/#1993 j 3 B 1 U, ITU xPKX

i,Xisj</NqI{*zJgE*K6L(Ej<

/V?by;v=ti/P##Xi0(}DFvj<

P,:CCITT; ;JTZLx9C#

channel (E@). (1) EEITXd"MD76,g}]E

@"dvE@# (A) (2) I&mwXFD&\?~#C?

~IXF&mwf"h8M>Xb'h8dD}]+M#

channel service unit (CSU)( E@~q?~). *}Vx

ga)SZD;V?~#CSUa)_7w{(ryb)&\,

C&\I9EEZ(}E@xm1#VT\H(;mb,

CSU9a)EE{N&\,C&\INI~xFvew;

}K.b,CSU 9a)KXMbT&\,dP|( CSU

MxgX(DVE@?~dDbTEE+d#m{ data

service unit (DSU) (}]~q?~)#

channelization ( E@/). +(E_7ODxm.V*`
vE@D}L,b)E@IT_P;,Ds!#E@/2

F* time division multiplexing (TDM)(1V`74C)#

checksum ( #iM). (1) ;v}]iD}]\?#K}5

kCi`X*"CZ#i?D# (T) (2) ZmslbP,i

PyP;D;V&\#g{4kDMkFcv4DM;;

B,rmwvm# (3) *xPmslb,ZmLOD3;H

x4k}];g{FcCvD#iMk4kHxD}]D

#iM;%d,rmwbG;v5Hx#*Fc#iM,

K}]&G}VrIS*}VDd|V{.#

circuit switching ( _7;;). (1) ;VxL#ZU=k

sD1r,CxLI,S=vr`v}]UKh8

(DTE),"R,Jm|G(C3;}]g7,1=,SM

E*9# (I) (A) (2) k line switching (_7;;),e#

class A network (A `xg). Internet(EPD;Vx

g#ZCxgP,IP X7D_;(nX*)h* 0,xwz

ID r<Cd|}vMK;;i#

class B network (B `xg). Internet(EPD;Vx

g#ZCxgP,IP X7D=v_;(nX*;MNX*;)

Vph* 1 M 0,xwz ID r<Cd|=vMK;;

i#

class of service (COS)( ~q`M). CTZa0=.d

9(7ID;iN}(g7I2+"+dEH6Mxm)#

~q`MGSa0t/Lr8(D#={FPzzv4

D#

Client (M'z). (1) S~qwSU2m~qD&\?~#

(T) (2) C'#

client/server ( M'z/~qw). (EPV<=}]&mD
;V;%wC#=#ZbV#=B,;v>cDLrrm

;>c"Mks"H}l&#ksLrF*M'z,&p

LrF*~qw#

clocking ( 1S,=). (1) Z~xF,=(EP,9C1

SveXF}],=MV{D;V=(# (2) XFx(1d

Z6L(E_7OIT"MD}];;}D;V=(#

collision ( e;). rZ,;E@O,1xP`v+dx<
BD;{4,# (T)

collision detection ( e;lb). ZX(lb`7CJ/e

;lbP,mw=vr`v>c}Z,1+dD;VE

E#

Committed information rate ( E"a;YJ). xgIT
"MDns}]?(T;*%;)#

community ( /O). r%xg\m-i (SNMP) P5e

dD\mX5#

community name ( /O{F). r%xg\m-i

(SNMP) Pj6/ODK;;iV{.#

compression ( 9u). (1) >}dt"UVN"_`}]

TuLG<ri$HD;V&m# (2) CTuYzmx({

"rG<D;D;}DNN`kYw#

configuration ( dC). (1) E"&m53D2~rm~D

i/M%*==# (T) (2) iI53"S53rxgDh

80Lr#

configuration database (CDB)( dC}]b). f";v
r`vh8dCN}D}]b#9CdCLrI9("|

BK}]b#

configuration file ( dCD~). 8(53h8rxgXT
D;VD~#

configuration parameter ( dCN}). dC(ePD;

Vd?#dd?5I(e;vz7M,;xgPd|z7

DX5XT,}K.b,|9IT(ez7>mDXT#

configuration report server (CRS)( dC(f~qw).
IBM nF7xgESLrPD;V~qw#C~qwS

LAN xg\mw (LNM) SU|nTqC>cE""h(

>cN}MS7O>}>c#mb,K~qw9:pU/

M*"7O>czIDdC(f#CdC(f|(Bn/

`Sw(fMnZ|n/ON> (NAUN) (f#

congestion ( 5{). { network congestion (xg5{)#

connection ( ,S). }](EPCZ+ME"D&\?~
d("D;VX*#(I) (A)
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control point (CP)( XFc). (1) APPNr LEN ZcD

;viI?V,CZ\mCZcDJ4#Z APPN Zc

P,CP\;kd| APPNZc(""#V CP-CPa04

,#Z APPNxgZcP,CP2\;r APPNxgPD

`ZUKZca)~q# (2) ZcPD;v?~#w*CZ

\mCZcDJ4,,12IP!qTXrxgPDd|

Zca)~q#_e5}g:5 `SxZcPD53~qX

Fc (SSCP);APPN xgZcPDxgZcXFc

(NNCP);APPN r LEN UKZcPDUKZcXFc#

dP,SSCPM NNCP ITrd|Zca)~q#

control point management services (CPMS)( XFc\

m~q). XFcD;vi~,I\m~q&\/9I,I
TozxPJb\m"T\MGJ\m"|D\m0dC

\m#CPMSa)gB&\:rom?~\m~q (PUMS)

"MbT53J4ks;S PUMSU/53J4D3FE

"(gmsMT\}]);Vv"a;bTa{MU/=D

53J43FE"#CZT\`XM7(JO-rDVv

0a;NqIZ`v CPMSPV<4P#

control point management services unit (CP-MSU)(
XFc\m~q%*). |,\m~q}]"Z\m~q&
\/dw/D{"%*#K{"%*IC(C}]w (GDS)

q=#m{ management services unit (MSU)(\m~q%*)

M network management vector transport (NMVT)(xg\m

r?+d)#

D

D ;. "M7O;#Z X.25 (EP,g{h*SU=x

PK=K7O("M7O),r&+}]|rtPks|P

D3;;h* 1,b;;4F* D ;#

daemon (X$Lr). Z^K5XDivBa)j<~q

D;VLr#P)X$LrT/%"4PNq,xd|X

$Lrr(Z4PYw#

data carrier detect (DCD)( }]X(lb). ,eJ:

received line signal detector (RLSD)(SU=D_7EElb

w).

data circuit ( }]g7). (1) ;TX*D+dMSUE

@,a)K+$}](ED==# (I) (2) Z SNA P,,

eJ*:link connection (47,S)# (3) m{ physical

circuit (om_7)M virtual circuit (ibg7)#

":

1. y]}];;z&9CDSZ`MD;,,}];;

zdD}]g7IT|(}]g7KSh8 (DCE)#

2. Z}]>M}];;zr}]/Pw.d,}]g7

|(}]>KD}]g7KSh8,,1,Z}];

;zr}]/Pw;C,C_72IT|(k DCE `

FDh8#

data circuit-terminating equipment (DCE)( }]g7K

Sh8). }]>PCZZ}]UKh8 (DTE) M_7d

a)EEMzk*;Dh8# (I)

":

1. DCEHITG%@Dh8,2ITG DTE rPdh8

Dw*?V#

2. DCE IT4P;)(#Z_7xgUK4PDd|&

\#

data link connection identifier (DLCI)( }]47,Sj

6{). !PLxgP!PLSKZr PVC ND}5j6

{#!PLKZD?vSKZ<P;v(;D DLCI#Bm

GS@zzRj<-a (ANSI) j< T1.618MzJg(g

0KJ/1a (ITU-T/CCITT) j< Q.922P*!D,Cm

PvKkX( DLCI 5X*D&\:

DLCI 5 &\

0 m>;ZE@Z

1-15 #t

16-991 8(9C!PL,S}L

992-1007 !PLXe~q 2 c\m
1008-1022 #t

1023 E@c\m

data link control (DLC)( }]47XF). }]47(g

SDLC 47rnF7)ODZcCTjIE"3r;;D;

ifr#

data link control (DLC) layer ( }]47XFc). SNA

PI47>iID;c#wH}]Z=vZcdD47O

+M"TK47xPmsXF#_e5}g4;.P,S

D SDLC M System/370E@D}]47XF#

": DLC c(#@"Zom+M0C,IT7#}]=o

_c1Dj{T#

data link layer ( }]47c). Z*E=53%, (OSI)

N<#MPD;c,w*Zxgc5ed(}(E47a

)}]+M~q#}]47clb"RI\#}omcP

vVDms# (T)

data link level ( }]476p). (1) Z}]>Vca9

P,_c_-M,$}]47XFD}]47dDXFE

n6r&m_-En6#}]476p4PgB&\:e

k+d;M>}SU;;bvX7MXFVN;zI"+

dMbM|n0l&;FcMbv!#irP#m{ packet

level (|6p)M physical level (om6p)# (2) Z X.25

(EP,kframe level (!6p),e#

data link switching (DLSw)( }]47*;). 9C IEEE

802.2_-47XF (LLC) `M 2 Dxg-iD;V+M

=(#SNA M NetBIOScG9C LLC `M 2 D_e-

i5}#m{ encapsulation (b0)M spoofing ([-)#
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data packet ( }]|). X.25 (EP(} DTE/DCESZ

&Dig7+dC'}]D|#

data service unit (DSU)( }]~qh8). 1Sr}]U
Kh8a)}V}]~qSZD;Vh8#DSU a)77

yb"6LM>XbT&\0j< EIA/CCITT SZ#

data set ready (DSR)( }]h8Mw). ,eJ:DCE

ready (DCEMw)#

data switching exchange (DSE)( }];;z). Z3;
%@;C20D;Vh8,w*a);;&\,gg7*

;"(D;;0|;;# (I)

data terminal equipment (DTE)( }]UKh8). }]

>PD;?V,w*w*}]4"}]SUwa)~q,

r_,,1w*TO=_a)~q# (I) (A)

data terminal ready (DTR)( }]UKMw). "x9C

EIA 232 -iDwFbwwD;vEE#

data transfer rate ( }]+MYJ). }]+d53P,%
;1dZZ`&h8d(}D=y;}"V{}ri}#

(I)

":

1. KYJT?k"?Vr?!1D;}"V{}ri}

m>#

2. &8w`&Dh8,gwFbww"Pdh8r}]

40}]SUw#

datagram (}](). (1) |;;PD;VT|,}]|#

C|@"Zd|}]|,|^h@? DTE MxgdDgZ

;;cIT>hTm/xDE"S4}]UKh8 (DTE)

7IA?j DTE# (I) (2) TCP/IPP(} Internet73+

MDy>E"%*#}](P}}]b,9|,4X7M

?DXX7#Internet-i (IP) }](I IP 7MdsD+

dc}]iI# (3) m{ packet (|)M segment (VN)#

Datagram Delivery Protocol (DDP)( }]("M-i).
AppleTalkxgPD;V-i#C-i{CxgcOD^,

SWSVTWSV"M~qa)xg,S#

DCE ready (DCE Mw). EIA 232 j<P"x}]UK

h8 (DTE) OD;VEE#CEEmw>X}]g7KS

h8 (DCE) Qk(EE@,S,"RQ-<8C"M}

]#k data set ready (DSR)(}]h8Mw),e#

DECnet. (em~"#i"}]bM2~?~5PYwD

xge5a9#Ovwn(#CZ+ Digital Equipment

CorporationDwv53,Sp4T5VJ42m"V<=

Fcr6L53dC#DECnetxg5)=8IC}Vxg

e5a9 (DNA) #=#

default (1!). ;VtT"u~"5r!n#14w78

(Ovwn1,9C1!hC# (I)

dependent LU requester (DLUR)( X* LU ksLr).
;V APPN )KZcrxgZc#CZc5PX* LU,

+h*X* LU ~qw*G)X* LU a) SSCP~q#

designated router ( 8(D7Iw). +d|7IwDj6
0fZiv(fx)KZcD;V7Iw#y!D8(7

Iw&G_Pn_EH6D7Iw#18v7Iw2mn

_EH61,r!q_Pn_>X7D7Iw#

destination node ( ?DXZc). ksr}]+*"M=
DZc#

destination port ( ?DXKZ). 8 KZl=Jdw#w

*w*k.P~qD,Sc9C#

destination service access point (DSAP)( ?DX~q

CJc). SNA M TCP/IP PD;v_-X7#CX7J

m53+}]S6Lh87IAJ1D(E'V#TH

source service access point (SSAP)(4~qCJc)#

device (h8). CZX(?DDz5"gSrgEz7#

digital ( }V=). (1) 8I}ViID}]# (T) (2) 8T

}VN=vVD}]# (A) (3) k analog (#b)TH#

Digital Network Architecture (DNA)( }Vxge5a9).
DECnetyP2~0m~5)=8D#M#

direct memory access (DMA)( 1Sf"wCJ). ;V

53h)#Kh)JmjE@\_ODh8Z;P53&

mwikDivB,1Sf"53r\_f"w#

directory ( ?<). `&}]nDj6{0jGDmq#

(I) (A)

directory service (DS)( ?<~q). ;V&CLr~q*
X#|+&CxL9CD{E{*;* OSI 73B9CD

j{DxgX7# (T)

directory services (DS)( 8<~q). APPN ZcD;V

XFc?~#C?~CZ,$xgJ4;CE"#

disable ({C). {9KP3;&\#

disabled ( Q{C). (1) }Z4P&mD?~y&D;V

4,#K4,I@9"z3)`MDPO# (2) +dXF?

~rt5l&?~y&D;V4,#ZbV4,B,Ov

=V?~^(SUZ_kxtP#

domain (r). (1) FczxgD;?V#Zb;?V,}

]&mJ4&Z2,XF.B# (T) (2) *E=53%,

(OSI) PD;?VV<=53r;i\\Ts,b)53r
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Ts9C2,D_T# (3) { Administrative Domain (\

mr)M domain name (r{)#

domain name ( r{). Internet-i5PPD;vwz5

3{#r{IT(g{VtD;5PS{9I#}g,g

{wz53D+^(r{ ( F P D N ) *

ralvm7.vnet.ibm.com,rPwny*r{:

v ralvm7.vnet.ibm.com

v vnet.ibm.com

v ibm.com

domain name server ( r{~qw). Internet-i5P

PD;v~qwLr#CLr(}+r{3d* IP X7D

N=a){FMX7dD*;#,eJ:name server ({F

~qw)#

Domain Name System (DNS)( r{53). Internet-i

5PPD;VV<=}]b53#C}]bCZ+r{3

d* IP X7#

dotted decimal notation ( cV.xFm>(). 32 ;{

}D;Vd(m>#bv 32 ;{}I 4 v 8 ;}Vi

I,T 10xF*y<,"RPdTdcVt#cV.xF

CZm> IP X7#

dump (*"). (1) Q-*"D}]# (T) (2) *U/m

sE"x4Fibf"wD+?r?Vf"Z]#

dynamic reconfiguration (DR)( /,XBdC). |Dx
gdC(b' PU M LU)D}L#b;}L^hXB4(j

{DdCmM#C\0lDwZc#

Dynamic Routing ( /,7I). 7I19CDG'=D7
6,x;Gu</12,dCD76#

E

echo (l&). }](EP(EE@OD;V4dEE#}

g,Z(EUKO,?vEE<T>=N:;NGS>X

UKxk1,m;NGS(E47O5X1#bycIT

TEED<7TxPli#

EIA 232. }](EPgS$5-a (EIA) D;Vj<#

Cj<(eK9C.P~xF}]%;D}]UKh8

(DTE) M}]g7KSh8 (DCE) dDSZfq#

Electronic Industries Association (EIA)( gS$5-a).
;vgSFlLi/#Ci/w*B&ZF/gSP5D

<u"9,"ma1[cT0*"P5j<H#

EIA %*. ;VF?%;#IgS$5-a(",HZ

44.45AW (1.75 "g)#

encapsulation ( b0). (1) (EPVc-i9CD;V<

u#(}bV<u,;c+ZdO;c+4D-i}]%

* (PDU)PmSXFE"# Sb=f42,IT5GCc

b0K4Tdy'VDcD}]#}g,Z Internet-i5

PP,E"|PWH|,DG4TomcDXFE",;

sG4TxgcDXFE",b.scG&C-i}]#

(2) m{ data link switching (}]47;;)#

encode (`k). T3V==+}]*;*zk,,1Zh
*1VIT+d9-*-<4,D# (T)

end node (EN)()KZc). (1) { Advanced Peer-to-Peer

Networking (APPN) end node (_6TH*x)KZc)M

low-entry networking (LEN) end node (MkZ*x)KZ

c)# (2) (EPD;VZc#CZc-#,k%@D}]

47,+;\4PPd7I&\#

entry point (EP)( kZc). SNA Pa)V<=xg\m

'VD 2.0 M"2.1 M"4 Mr 5 MZc#b)Zc+T

m0dXFDJ4Dxg\m}]"M=9cxP/P=

&m,"R,SU4P9ct/D|nT\mMXFdJ

4#

Ethernet (T+x). ;V 10-MbpsDyxVrx#Cx

gJm`v>cZ;xPBH-LDivB,4T:Db

8CJ+diJ#,1,Cxg9ICX(`}MSYk

)\byC,T0;)"z19Ce;lbMSYY+d

==bvyC#Ethernet9CX(lb`7CJ/e;lb#

exception ( l#). ;VG}#4,#gZ&m}]/rD

~1v= I/O ms#

exception response (ER)( l#l&). SNA PD;v-

i,h*Zks7?D0*sDl&N=1VNPn4#

C-iI8>SULrvZks^(S\r^(&m15

Xl&;2MG5,IT5Xq(l&,x;GO(l

&#TH:definite response (w7l&)M no response (̂

l&)#

exchange identification (XID)( ;;j6). y>47%*
D;VX(`M#C%*CZZ`ZZcd+MZcM4

7XTE"#47$n0M$nZd,XID Z47>d;

;I(""-L47MZcXT;47$ns,XID ;;

I+o47>XTD|D#

explicit route (ER)( T=7I). SNA P,S=vSxZ

cD;vr`v+di5P#T=7II-<SxX7"

?DXSxX7"T=7IEM4rT=7IEj6#T

H:virtual route (VR)(ib7I)#

explorer frame ( =b!). { explorer packet (=b|)#

explorer packet ( =b|). LAN dD;V|#C|I4

wzzI,g= LAN D{v47I?V"U/wzDI\

76E"#
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exterior gateway ( b?xX). Internet(EPTw53

OD;VxX#w*CZ5VC53km;Tw53D(

E#TH:interior gateway (Z?xX)#

Exterior Gateway Protocol (EGP)( b?xX-i).
Internet-i5PPCZrMTw53dD;V-i#C-

iI9xgI=oTE"CT(*M;;#{C EGPNk

7Iw,;vTw53PD IP xgX7I+o=m;Tw

53#_e EGP 5}g_gxX-i (BGP)#TH:

Interior Gateway Protocol (IGP)(Z?xX-i)#

F

fax (+f). S+fzU=D4!~#k telecopy ( 6L
4F),e#

File Transfer Protocol (FTP)( D~+M-i). Internet-

i5PPD;v&Cc-i#C-i9C TCPM Telnet~

qZzwrwzd+MIz}]#

flash memory ( AYf"w). ;VI`L"IA}+"

;h*;dOg4D}]f"h8#AYf"wOd|I

`L"IA}D}]f"h8xT,dnsEcZZ^h

Sg7eOp}4IXB`L#

flow control ( wXF). (1) SNA P\m}]E"Zxg

?~dw(YJD}L#wXFD?DZZnsI\Xa

_(D%*Dw(YJ"9xg5{EJ5AnM#2M

G5,H;9SUKrPd7IZcD:exgv,2;

CSUKH}(D%*# (2) m{ pacing ((=)#

fragment ( N). { fragmentation (VN)#

fragmentation ( VN). (1) +}](VI;vv!?Vr

N,T9dk+M|DomiJ+M\&`%dD}L#

(2) m{ segmenting (.V}]N)#

frame (!). (1) *E=53%,e5a9PD;V}]a

9#K}]a9kX(D*6xr`X*,"IIS\8

(tT5D`v16iI,`&D}L=~ISb)16

FvE"# (T) (2) |( IBM nF7xZZD3)Vrx

D+d%*#||((g{"XFV{"E"MliV

{# (3) SDLCPyP|n"l&M9C SDLC }L+d

DE"DKM$_#

frame level ( !6). k data link level (}]476p),

e#{ link level (476p)#

frame relay ( !PL). (1) ;VSZj<#Kj<hvK

C'h8MlYVixgdD_g#Z!PL53P,1

]!+*z;xV4}LrICK=KN=,x;Gd>

=d>DN=# (2) S[O5q}Vx (ISDN) D E@j

<\zx4D<u#K<uY(,SI?,"RZxgP

4PmsDlbkXF#

front-end processor ( 0K&mw). g IBM 3745 r

3174.`D;V&mw,K&mwfwzP#K(EXF

Nq#

G

gateway (xX). (1) ;V&\?~,\;,Se5a9;

,D=vFczxg#xXw*CZ,Se5a9;,D

xgr53#xxErCZ%,e5a9`Fr`,Dx

gr53# (T) (2) IBM nF7xZD;Vh80dX

*m~#w*CZ,S9C;,_-47-iDVrxr

VrxMwz# (3) Z TCP/IPP,k router (7Iw),

e#

general data stream (GDS)( (C}]w). LU 6.2 a0

PCZT0D}]w#

general data stream (GDS) variable ( (C}]wd?).
RU Sa9PD;V`M#d0fGj6{M$HVN,d

Z]|(ks}]"C'XF}]r SNA (eDXF}

]#

H

header (7?). (1) C'}]0D53(eDXFE"#

(2) (DD;?V#dP|,(DDXFE",g;vr`

v?DXVN"4>{"dkrPE"8w(D`MDV

{.M(DEH6H#

heap memory ( QZf). CZ/,Vd}]a9D RAM

\?#

Hello. I;iKKOw"KKEND7Iw9CD-i#

b)7Iw9CC-iIiRn!SY7I#

hello message (hello -i(D). (1) ;V(Z"MD

(D#CZ("Mlb7Iw.dr7IwMwz.dD

I=oT# (2) Internet-i5PPD;V(D#C(DI

Hello -i(e*Z?xX-i (IGP)#

heuristic ( =T(). kJbbp=b(`XD;V=(#

K=((}i$wrnUa{DxL4iRJbbv=

8#

high-level data link control (HDLC)( _6}]47XF).
}](EPT8(D;5PXF}]47D;V=(#9

CD;5P{O HDLC zJj<:ISO 3309 Frame

StructureM ISO 4335 Elements of Procedures#

high-performance routing (HPR)( _T\7I!q). _
6TH*x (APPN)e5a9D;v=SiI?V#K?V

v?K}]7I!qT\MI=oT,XpG9C_Y4

71,dv?'{|*wT#
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hop ( d>). (1) APPNP3;7ID;?V,K?V;P

PdZc#b;?V;Pk`ZZc,SD;v%@D+

di# (2) TZ7IcxT,GxgP=vZcD_-`

k#

hop count ( x>F}). (1) =cdD?Hrb?`k#

(2) Z Internet(EP,8DG}](Vo?DX0-ID

7Iw}# (3) Z SNA P,T-X3;76=o?DX

0h*g=D47}?xPDF?#

host (wz). Internet-i5PPD;v)K53#K)

K53ITGNN;v$w>,x;;(XkGsMw

z#

hub (intelligent)( /_w(G\)). ;V,_/Pw,g

IBM 8260#/_wIZ9C;,gBM;,-iD LAN

.da)ESM7I&\#

hysteresis ( Ms). (/Yg5hCs,(/u~e}0
Xkw{DBHnH#

I

I-frame (I !). E"!#

information (I) frame ( E" (I) !). ;V I q=!#

w*CZ+MQ`EE"#

input/output channel ( dk/dvE@). }]&m53P
D;V&\?~#w*:pZZ?h8Mb?h8d+M

}]# (I) (A)

Integrated Digital Network Exchange (IDNX)( [O}V

x;;z). CZ/Iyt"}]M<q&CD;V&m

w#}K.b,C&mw2:p\m+dJ4",S`7

4CwMxg\m'V53#IDNX ITS\;,)&LD

h8/I#

integrated services digital network (ISDN)( [O5q}

Vx). ;VK=K}V6L(Exg#Kxg'V`V~

q,dP|((+;^Z)ytM}]#

": ISDN CZV2M(Cxge5a9P#

interface ( SZ). (1) =v&\?~dD2m_g#y]

h*,C_gI&\XT"EEXTrd|XT(e#K

En|,_P;,&\D=vh8D,S5w# (T) (2)

4S53"Lrrh8D2~"m~r2m~#

interior gateway ( Z?xX). Internet(EPvkTmT

w53*5DxX#TH:exterior gateway (b?xX)#

Interior Gateway Protocol (IGP)( Z?xX-i). Internet

-i5PPD;v#CZZTw53Pc%xgI=oT

M7IE"#IGP 5}g7IE"-i (RIP) MnL76

EH (OSPF)#

intermediate node ( PdZc). ;Z;vTO'_)K

DZc# (T)

intermediate session routing (ISR)( Pda07I!q).
APPNxgZcPD;V7I&\`M#K`M7I*yP

-}CZc,+daxcZd|;CDa0a)a06w

XFMPO(f#

International Organization for Standardization (ISO)(
zJj</i/). I4T;,zRDzRj<Ee("p
4;vi/#dw<ZZF/j<P?,YxzJuok

~q;;MFxwzZ*6"F'<uM-ClrDO

w#

International Telecommunication Union (ITU)( zJg

E*K). *OzBtD(5gEz9#w*a)j</(

ELrM`X#f$w,dP|(+r6'D5JVdM

^_gfL#

internet ( %,x). I`v7Iw%*D;ixg#(}7

Iw,b)xgIw*;v%@DsxgKP#m{

Internet#

Internet. I Internete5a9/1a (IAB) \mD%,

x#|I@gwXDOsDzRwIxMm`Xxx0#

0xiI#Internet9C Internet-i5P#

Internet address (Internet X7). { IP address (IPX

7)#

Internet Architecture Board (IAB)(Internet e5a9/

1a). :p`\ Internet-i5P ((#F* TCP/IP)*

"D<ui/#

Internet Control Message Protocol (ICMP)( xJXF(

D-i. CZZ Internet-i (IP) c&mmsMXF(D

D;V-i#Jb(fMmsD}](?DX+5X-<

}](4#ICMP 2G Internet-iD;?V#

Internet Control Protocol (ICP)(Internet XF-i). a
)l#(f"?H(fM PING 'VDib*x53

(VINES) -i#m{ RouTing update Protocol (RTP)(7I

|B-i)#

Internet Engineering Task Force (IETF)(Internet $L

Nq?). Interneta9/1a (IAB) DNq?E#w*:

pbv InternetDLZ$Lh*#
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Internetwork Packet Exchange (IPX)( xJVi;;-
i). (1) ;Vxg-i#w*CZ+ Novell ~qwrd|

JCZ IPX D$w>r7Iw,Ad|$w>#!\K-

ik Internet-i (IP) .V`F,+ IPX 9C;,D|

q=Muo# (2) m{ Xerox Network Systems (XNS)()V

xg53)#

Internet Protocol (IP)(Internet -i). +}]7I}x
gr%*xgD;V^,S-i#Z_6-icMomx

gd,IP w*;VPipwC#;x,K-i;\a)m

sV4MwXF,2;\7#omxgDI?T#

interoperability ( %YwT). C'^ke~wV&\?~
DX*XTcITZdd(E"4PLrr+M}]D\

&# (T)

intra-area routing ( rZ7I!q). Internet(EP3;

xrD}]7I!q#

Inverse Address Resolution Protocol (InARP)( 4rX

7*;-i). Internet-i5PPD;V#w*wCG(

}Q*2~X7iR-iX7#Z!PLOBDP,}]

47,Sj6{ (DLCI) kQ*2~X7,e#

IPPN. ;VSZ#d|-iI{CKSZ(} IP +M}

]#

IP address (IP X7). I Internet-i,j< 5,ks

"M (RFC) 791(eD 32 ;X7#CX7(#TcV.

xF=(m>#

IP datagram (IP }](). Z Internet-i5PP,(}

%,x+dDE"Dy>%;#dP|,4M?DXX

7"C'}]T0d|;KXFE",g}]($H"W

?#iMCTmw}](\qVNrGqQ-VNDj

6#

IP router (IP 7Iw). IP %,xPD;Vh8#w*:

p7(xg(Ew-D76#bo,7I-iCTq!x

gE""7(nQ7I#7(s,}](c+4K7I*

",1AVons?DX#}](T IP ?DXX7*y!

xP7I#

IPXWAN. ;V Novell -i#w*CZZ;;j<%*x

Vi;; (IPX) 7I!qE"0;;7IwT7IwE"

"(}crx (WAN) +d}]#

J

jitter (x/). (1) }VEEDP'1d`dmk1d;C

DLZG}[+k# (2) Q+M}VEED;O*sD+

k# (3) xgSY+k#

L

LAN bridge server (LBS)(LAN ES~qw). IBM n

F7xgESLrPD;V~qw#K~qww*CZ#

f=vr`v7.d*"D!((}xE)D3FE"#

LBS (} LAN (f0C+b)3FE""M=J1D

LAN \mw#

LAN Network Manager (LNM)(LAN xg\mw). ;V
IBM Z(DLr#w*CZ'VC'SPk$w>\m"

`S LAN J4#

LAN segment (LAN N). (1) LAN D;?V(g\_r

7)#K?V\;@"Yw,+h*(}xEkxgd|?

V`,# (2) ;PxED7r\_xg#

layer (c). (1) xge5a9PD;i~q#SEnDG

H44Gj{D,|;G4VcEPD`viPD;v#

mb,|9)9=q-xge5a9DyP53# (T) (2)

Z*E=53%, (OSI) N<#MP,G_vSEnGH

<G.Vj{,+V4VcN=2ED~qi"&\iM

-iiPD;v#KEnJCZyPD*E=53# (T)

(3) SNAPD;v`X&\i#S_-O42,CiPD&

\VkZd|iPD&\#rK,|D3;cPD&\5

)4,1,;a0ld|cPD&\#

line switching ( _7;;). k circuit switching (_7;

;),e#

link (47). 47,S(+diJ)M=v47>DiO#b

=v47>Vp;Z47,S=K#Z`crnF7dC

P,47,SITZ`v47P2m#

link access protocol balanced (LAPB)( yb=47CJ

-i). CZT476CJ X.25 xgD;V-i#LAPB

G;V+$"l="TF-i,w*CZcTc(E#

link-attached ( 47,Sh8). (1) (}}]47,kX

F?~Dh8# (2) TH:channel-attached (E@,Sh

8)# (3) k remote (6L),e#

link connection ( 47,S). (1) ;Vomh8#w*Z

;v47>Mm;vr`v47>.da)+r(E#_

e5}g6L(E_7M}]g7KSh8 (DCE)# (2) Z

SNA P,k data circuit (}]g7),e#

link level ( 476p). (1) Recommendation X.25D;?

V#(eK-I++$47SxgP!vrdk}]19

CD47-i,+K++$47&*+C'zw,kxg

ZcD47# LAP M LAPB GI CCITT i\D47C

J-i# (2) { data link level (}]476p)#

link-state ( 474,). 7I-iPD;Pc%E"#w*

i\7IwrxgPDICSZ0I=oZS#K-iD

XK}]bGIU/=D474,c%Z]NID#
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link station ( 47>). (1) 3;ZcPD2~rm~?

~,KZczm(}X(47k`ZZcD,S#}g,

g{Zc A G,k}v`ZZc`c_7Dw)K,rZ

c A P}vzmk`ZZc,SD47># (2) m{

adjacent link station (ALS)(ZS47>)#

local (>Xh8). (1) ^h9C6L(E_74I1SC

JDh8# (2) TH:remote (6L)# (3) ,eJ:

channel-attached (E@,Sh8)#

local area network (LAN)( Vrx). (1) Z;(DXmx

rZ,TC'*0a("p4DFczxg#VrxDZ

?(EIT;@b?fr,+G,g= LAN _gD(EI

\a\3VN=fBD^F# (T) (2) ;Vxg,dP;

5Ph8`%,SxP(E,"\;,S=OsDxg#

(3) m{ Ethernet (T+x)M token ring (nF7)# (4) T

H:metropolitan area network (MAN)(Grx) M wide area

network (WAN)(crx)#

local bridging ( >XES). ESLrD;V&\#K&

\Jm%@DxEZ;9C6L(E47DivB,,S

`v LAN N#TH:remote bridging (6LES)#

local management interface (LMI)( >X\mSZ). {
local management interface (LMI) protocol (>X\mSZ

-i)#

local management interface (LMI) protocol ( >X\m

SZ-i). NCPPD;i!PLxg\mLrM{"#`

Z!PLZc9Cb)LrM{"(} DLCI X'00' ;;_

74,E"#NCP ,1'V LMI -iD@zzRj<-

a (ANSI) MzJgEI//1a (ITU-T/CCITT) =Vf

>#Zb)j<P,LMI -iF*47j{Ti$bT

(LIVT)#

locally administered address ( V?\mX7). Vrx
PD;VJdwX7#KX7-VdsIEHZ(C\m

X7#TH:universally administered address ((C\mX

7)#

logical channel ( _-E@). Vi==KPPD"ME@
MSUE@#b=vE@2,CZ(}}]47,1"M

MSU}]#(};f+M|IZ,;v}]47O("

8v_-E@#

logical link ( _-47). ;T47>,=v`ZZc?_
;v#dy>47,SIZ=vZcda)%;D47c

,S#`v_-47Z2m,S=vZcD`,omiJ

1ITKKxp#_e5}gVrx (LAN) h)OD

802.2_-47M=vZcd`,c=com47OD LAP

E _-47#_-47;J9|(`v X.25 _-E@,b

)E@2mS DTE = X.25 xgDCJ47#

logical link control (LLC)( _-47XF). }]47X

F (DLC) LAN Sc#Cc*E"3r;;a)K=V`

MD DLC Yw#Z;V`MG^,S~q,K~qJmZ

4("47DivB"MMSUE"#TZ^,S~q,

LLC Sc;4PmsV4MwXF#Z~V`MGfr,

SD~q,bV~q*sZ;;E"0("47#fr,

SD~qa)`rE"+M"wXFMmsV4#

logical link control (LLC) protocol ( _-47XF-

i). VrxPD;V-i#C-i@"XF}]>dD+

d!;;,x;F+diJD2miv# (T) LLC -iI

IEEE 802/1a*","RZyPD LAN j<P-#9

C#

logical link control (LLC) protocol data unit ( _-4

7XF-i}]%*). Z;,ZcD47>d;;D;V
E"%;#LLC -i}]%*|,?DX~qCJc

(DSAP)"4~qf!c (SSAP)"XFVNMC'}]#

logical unit (LU)( _-%*). ;VxgIf!%*#9C

K%*C'ICJxgJ4"5VKK(E#

loopback test ( XMbT). ;VbT#ZbVbTP,"

TbTwDEEZwFbwwrd|xg*X&-75X

CbTw#KEE/xDE"ICZ7(ri$(E76

DJ?#

low-entry networking (LEN)( MkZ*x). Zc9Cy
>THxg-i5VKK1S,SD;V&\#b)Zc

Z,SsI'V_-?~dD`v"Pa0#

low-entry networking (LEN) end node ( MkZ*x)

KZc). S`Z APPN xgZcSUxg~qD;V

LEN Zc#

low-entry networking (LEN) node ( MkZ*xZc).
a)`VnUC'~qD;VZc#CZc9CTH-i

1S,kd|Zc,S,"S`Z APPNxgZc~=\

zxg~q,2MG5,;1S9C CP-CPa0x4(~

q#

M

Management Information Base (MIB)( \mE"b). (1)

;iI(}xg\m-iCJDTs/O# (2) \mE"D

;V(e#KE"8(KISwzrxXqCRC=Yw

JmDE"# (3) OSI P3;*E53Z\mE"DEn

"fb#

management station ( \m$w>). Internet(EP:p

\m+?r?VxgD53#\m$w>9Cxg\m-

i,gr%xg\m-i (SNMP),k\\ZcZDxg\

mzm*5#

mapping ( 3d). ;V}]*;}L#dZ]G+C'T

;Vq=+dD}]*;*SU=ITS\D}]q=#
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mask (Zk). (1) ;VV{#=#K#=ICZXF#t

r>}m;VV{#=?V# (I) (A) (2) 9C;VV{#

=XFm;VV{#=?VD#tr>}# (I) (A)

maximum transmission unit (MTU)( ns+d%;). Z
LAN P+d}]1,x(omiJOD;v!ZIT"M

Dns}]%;#}g,T+xD MTU * 1500VZ#

medium access control (MAC)( iJCJXF). LAN P

}]47XFcD;vSc#CSc'ViJ@5&\,

"R,9ComcD~q*_-47XF (LLC) Sca)

~q#MAC Sc|(h8N1IT9C+diJDPO=

(#

medium access control (MAC) protocol ( iJCJX

F-i). VrxPD;V-i#K-iXF+diJC

J,_eKw1|2+xgDXKa9rX<GZZ,b

ycIT'V}]>dD}];;# (T)

medium access control (MAC) sublayer ( iJCJX

FSc). VrxP&CiJCJ=(D}]47c?V#

MAC Sc'VXKa9@5&\,"R,9ComcD~

q*_-47XFSca)~q# (T)

metric (?H). Internet(EPk7IX*D;v5#C5

CZxp,;Tw53PD`vvZrkZc#_PnM

?H5D7IEH!q#

metropolitan area network (MAN)( Grx). I=vr

`vxg%*NID;vsxg#KxgOdiIxgY

H|l,"RITg=\m_gM9C`VCJ=(#

(T) TH: local area network (LAN)(Vrx)M wide area

network (WAN)(crx)#

MIB. (1) MIB #i# (2) \mE"b#

MIB object (MIB Ts). ,eJ:MIB variable (MIBd

?)#

MIB variable (MIB d?). r%xg\m-i (SNMP)P

MIB #iZ(eDX(}]5}#k MIB object (MIBT

s),e#

MIB view (MIB S<). r%xg\m-i (SNMP)PD

;i\\Ts/O#b)Ts*zm\*Ts,I)3;

X(:ei4#

MILNET. |Cxg#Kxg-G ARPANET D;?V,

Z 1984jS ARPANET PVv# MILNET *|C20

a)I?Dxg~q#

modem (modulator/demodulator)( wFbww). (1) C

ZwFMbwEED;V&\?~#d&\.;G'V}

V}](}#b+dh)xP+M# (T) (A) (2) +Fcz

D}V}]*;*IZ6L(E_7O+MD#bEED

;Vh8#mb,Ch8ZSU19I+SU=D#bE

"*;*Fcz}]#

module (i~). Nways;;zPD;Vr|D&\2~

h8#dP|(_-(",S7M8>F#i~ICZr

|Jdw"_7SZnOw"0t~q)dh8Md|?

~#_-(z'\PDyPi~yIHeN#

modulo ( #). (1) #}D;v`X?V#}g,9 T 5 *

#HZ 4# (2) m{ modulus (#})#

modulus ( #}). ;v}5,g}{}#K}5+=v`

X}5dDn5VI=v5x;tNN`}#}g,9 M 4

2P;v#} 5 (9 - 4 = 5;4 - 9 = -5;5 5 VIK 5

M -5 R;xNN`})#

monitor ( `Sw). (1) CZ[iMG<}]&m53PD

!(n/T)VvD;Vh8#I\D9CZ]g8wk

}#4,DTx+k,r_G7(X(&\?~D{CL

H# (T) (2) CZ[i"`\"XFri$53YwDm

~r2~# (A) (3) ;V&\#Z7xOt/nF+dT

0Z*'nF"-7!rv=d|'Q1h*9CK&

\#C&\fZZyPD7Nx>O#

multicast ( `7"M). (1) +`,}]+d=;i!(D

?DXD}L# (T) (2) c%D;VXb==#ZbV==

B,|D1>vVM=yPI\?DXDS/#

multipath channel (MPC)( `7E@). ;VE@-i#K

-i+`v%rSE@CZ VTAM-to-VTAM +r(E#

multiple-domain support (MDS)( `r'V). ;V(}

LU-LU M CP-CPa0Z\m~q&\hCdKd\m~

q}]D<u#m{ multiple-domain support message unit

(MDS-MU)(̀ r'V(D%*).

multiple-domain support message unit (MDS-MU)( `

r'V(D%*). |,\m~q}]%*D;V(D%

*#K%*(}I`r'V9CD LU-LU M CP-CPa0

Z\m~q&\hCdw(#K(D%*MdP|,D5

J\m~q}]IC(C}]w (GDS)q=#m{ control

point management services unit (CP-MSU)(XFc\m~q

%*)" management services unit (MSU)(\m~q%*) M

network management vector transport (NMVT)(xg\mr

?+d)#

N

Name Binding Protocol (NBP)( {Fs(-i).
AppleTalk xgPD;V-i#K-iZ+dca)S

AppleTalk5e(J4){(V{.)= AppleTalk IPX7 (16

;`E)D*;#
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name resolution ( {F*;). Internet(EP+zw{3

d*`&D Internet-i (IP) X7D}L#m{ Domain

Name System (DNS)(r{53)#

name server ( {F~qw). Z Internet-i5PP,k

domain name server (r{~qw),e#

nearest active upstream neighbor (NAUN)( n|n/O

w>). Z IBM nF7xgP,+}]1S"M=7Ox

(x>D$w>#

neighbor ( ZS). +2SxOD;V7Iw#xg\m1

Q+d&\(h*SU7IE"#

NetBIOS. xgy>dk/dv53#xg"IBM vKFc

z (PC) Mf] PC zDj<SZ,Z LAN O9C1,

w*a)Vi"r!~qwMD~~qw&\#9C

NetBIOSD&CLr;h*&m LAN }]47XF (DLC)

-iDj8Z]#

network ( xg). (1) T3VdC==,Sp4D"ITa

)E";;D;i}]&mh8Mm~# (2) ;iZcM+

d%,D47#

Network Access Server (NAS)( xgCJ~qw). rC
'a)Y1ks=xgCJ~qD;Vh8#bVCJG

9C PSTNr ISDN Dc=cN=#

network accessible unit (NAU)( xgICJ%*). ;V
_-%* (LU)"om%* (PU)"XFc (CP)r53~q

XFc (SSCP)#|GI76XFx+dDE"D4M?D

X#,eJ:network addressable unit (xgX7%*)#

network address ( xgX7). 4 ISO 7498-3f(,x

gX7G OSI 73PD;V^ge{F,w*CZj6;

5Pxg~qCJc#

network addressable unit (NAU)( xgI07%*). ,
eJ:network accessible unit#

network architecture ( xge5a9). FczxgD_
-a9MYw-r# (T)

": xgYw-r|(~q"&\M-i-r#

network congestion ( xg5{). r(E?,}xg&m
\&xzzD;#{D}X4,#

network identifier ( xgj6{). (1) Z TCP/IPP,G

(exgD IP X7?V#xg ID $H!vZxg6p`

M (A"B"C"D)# (2) j6X(SxD(; 1-8 VZM

'!({r 8 VZ IBM "a{#

Network Information Center (NIC)( xgE"PD).
Internet(EPi<+rD>X"XxMzRi/#b)i

/rC'a)'V"`5Md|~q#

network layer ( xgc). *E=53%, (OSI) a9P

D;vcN#w*:p OSI 73PD7I!q";;04

7cCJ#

network management ( xg\m). fr(ED}]&m
rE"53DF."i/MXF}L#

network management station ( xg\m$w>). r%
xg\m-i (SNMP) PD;V$w>#w*:p4P`

SMXFxg*XD\m&CLr#

network management vector transport (NMVT)( xg

\mr?+d). ;V\m~qks/l&%* (RU)#K%

*w*Zom%*\m~qMXFc\m~qdDn/a

0P9C (SSCP-PUa0)#

network manager ( xg\mLr). CZ`S"\mMo

OxgJbD;vLrr;iLr#

network node (NN)( xgZc). { Advanced Peer-to-Peer

Networking (APPN) network (_6TH*xxgZc),

network support station ( xg'V$w>). CZ>X

KPM~q Nways ;;zD&mw#K&mwI Nways

;;z\m1r~qK19C#

network user address (NUA)( xgC'X7). X.25 (

EPn`I|, 15 v~xFzk;D X.121 X7#

node (Zc). (1) xgPD;vc#ZKcO,E@M}

]g7I;vr`v&\?~,S# (I) (2) NN,Zx

gD}]+dMSUh8#

noncanonical address ( Gj<X7). LAN PCZ+d

nF7JdwDiJCJXF (MAC) X7Dq=#ZGj

<q=P,?vX7VZDnX*(ns_)D;WH+

d#TH:canonical address (j<X7)#

Non-Return-to-Zero Changes-on-Ones Recording
(NRZ-1)(;ic4011d/G<). ;VG<==#ZbV

G<==B,E/4,Ddzm011,;Ddzm

001#dP;P011`EEw7G<#(T0F*;ic-

* (NRZI) G<(#)

nonseed router ( GVS7Iw). AppleTalkxgPD;

V7Iw#K7Iwh*S,Z`,xgDVS7Iwq

Cxg`E6'MxrPmE"#

Nways Switch (Nways ;;z). k IBM 2220 Nways

mx;;z,e#

Nways Switch configuration station (Nways ;;zd

C>). KP Nways ;;zdC$_ (NCT) @"f>D

(C OS/2$w>#K$w>CZ4(xgdC}]b,"

R,&Cw*6LXF(xP20#
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O

Open Shortest Path First (OSPF)( nL76EH).
Internet-i5PP\;a)rdE"+MD;V&\#w

*7IE"-i (RIP) Dfzo, OSPFJmnMI>7

I!q"IT&msxrr+>xgD7I!q#

Open Systems Interconnection (OSI)( *E=53%,).
(1) CZE";;D*E=53%*#bV%,q-zJj

</i/ (ISO) F(Dj<# (T) (A) (2) 9Cj</

Lr'V}]&m53%*#

": OSIe5a9("K;vr\,Kr\ICZ-w10

M44Fcz53%*j<D*"#xg&\V*_

vcN#?;cN<zm;i`XD}]&mM(E

&\,b)&\Tj<==4PsIT'V;,D&

CLr#

Open Systems Interconnection (OSI) architecture (
*E=53%,e5a9). qXX(*E=53%,`X
ISO j</Dxge5a9# (T)

Open Systems Interconnection (OSI) reference model
(*E=53%,N<#M). mw*E=53%,;c-r
D;V#M#}K.b,C#M99>K_vcNDC>

M_eVc=(# (T)

origin ( 4). "v{"rd|}]Db?_-%* (LU) r

&CLr#m{ destination (?DX)#

orphan circuit ( B"_7). ;VIT/,q*dICT
D4dC_7#

P

pacing ((=). (1) SU?~]TXF"M?~D+dY

JT@9gvr5{D;V<u# (2) m{ flow control (

wXF)"receive pacing (SU(=)"send pacing ("M(

=)"session-level pacing (a06(=)M virtual route (VR)

pacing (ib7I(=)#

packet (|). }](EPD;5P~xF;,dP|(}
]MXFEE#b)Z]w*;v4O{exP+dM;

;#}]"XFEE(I\9PmsXFE")yTX(q

=xP2E# (I)

packet internet groper (PING)( Vi%,xQwLr). (1)

Internet(EPD;vLr#CLrZ TCP/IPxgPw*

CZbT?DXDI=oT#d_eZ]*:r?DX"

M InternetXFVi-i (ICMP) l&ks"H}Xp#

(2) (EPTI=oTDbT#

packet loss ratio ( |*'HJ). |;\=o?DXr_
Z8(D1dZ;\=o?DXDI\T#

packet mode operation ( E"|#=w5). ,eJ:

packet switching (E"|;;)#

packet switching ( E"|;;). (1) 9CxP?DXX

7E"D|7IM+M}]D}L#ICbV=(s,E

@;PZ|+d1E;<C#+daxs,KE@cIC

Z+Md||# (I) (2) k packet mode operation (E"

|#=w5),e#m{ circuit switching (_7;;)#

parallel bridges ( "PxE). ,Z`, LAN ND;T

xE,bTxEICZ*CN4(_`76#

parallel transmission groups ( "P+di). `ZZc
dD`v+di,?;iyP;v@XD+d`E#

path (76). (1) xgP=vNbZcdD7I#bo,

;u76I|(=vr`vV'# (T) (2) ;5P+dx

giI?V(76XFM}]47XF),b)iI?V(

}=vxgICJh8dDE";;5VKxga=#m

{ explicit route (ER)(T=7I)" route extension (7I)

9)M virtual route (VR)(ib7I)#

path control (PC)( 76XF). xgPD;V&\#9C

C&\IZxgPDICJ?~d7I(D%*,"R,

Zdda)wV76#K&\I++dXF(I\h*+d

VN)PDy>E"%* (BIU) *;*76E"%*

(PIU),"R,k}]47XF;;,P;vr`v PIU D

y>+d%*#76XFrZc`M;,xPy;,:P

)Zc(g APPN Zc)9C>XzIDa0j6{xP7

I,xd|Zc(SxZc)r9CxgX7xP7I#

path cost ( 76QC). Z4S4,7I-iP,=vZc
rxgd3u76ODyP4SQC\M#

path information unit (PIU)( 76E"%*). ;V|%

*,K%*vI+dW? (TH) 9I,r_,;I TH M

dsfDy>E"%* (BIU) r BIU N9I#

pattern-matching character ( #=%dV{). ICZz
m;vr`vV{D;VXbV{,gGE (*) rJE

(?)#NNV{rV{/yIzf#=%dV{#k global

character (+VV{)M wildcard character ((d{),e#

permanent virtual circuit (PVC)( @Cib_7). X.25

M!PL(EPD;Vibg7#Kibg7Z?v}]

UKh8 (DTE) &yP;vI53@CVdD_-E@#

K_7;h*tP("-i#TH:switched virtual circuit

(SVC)(;;ibg7)#

physical circuit ( om_7). ;I`74CD;V_7#

m{ data circuit (}]g7)#TH:virtual circuit (ib

g7)#
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physical layer ( omc). Z*E=%,N<#MP,(

}+diJ,9Cz5"gS"&\M}L==("",

$MMEom,SD;c# (T)

physical unit (PU)( om%*). (1) g SSCP(}

SSCP-PUa0ksDGy,\mM`SZcX*J4(g,

SD47M`Z47>)D?~#SSCP9Com%*$na

0,Tc(} PU dS\mZcJ4,g,SD47#C

JvJC 2.0"4 M 5 MZc# (2) m{ peripheral PU(

bh PU) M subarea PU (Sx PU)#

ping command (ping |n). "M InternetXFVi-

i (ICMP) l&ks(DAxX"7Iwrwz,"R,Z

}SU=XpD;V|n#

Point-to-Point Protocol (PPP)( c=c-i). Z.Pc

=c47Oa)|Db0M+d=(D;V-i#

polling ( V/). (1) Z`c,Src=c,SP,}]>

pv+dD}L# (I) (2) *\byC"7(Kw4,r

7(}]"MrSUMw4,xTh8xPD/J}L#

(A)

port (KZ). (1) CZ}]dkrdvDf!c# (2) h

8OD;V,S7#d|h8,gT>>Mr!zDgB

ckK,S7`,# (3) zmk472~Dom,S#KZ

P1F*Jdw,+G,JdwO4ITP;9;vK

Z#;v DLC xLITXF;vr`vKZ# (4) Internet

-i5PPD;v 16 ;`E#K`ECZZ TCPrC'

}](-i (UDP) MO_6p-ir&CLrd(E#3

)-i,gD~+M-i (FTP) Mr%J~+M-i

(SMTP),ZyP&C TCP/IPDxgP9C2*DKZE#

(5) ;Vis(e#+M-i9CK(exVwzPD`v

?DX# (6) k socket (WSV),e#

port number ( KZE). Z Internet(EP,&C5e`

TZ+M~qDj6#

private branch exchange (PBX)( =K;;Vz). ;V
=Kg0;;z#w*CZ+d4yZ+Cg0xgdD

tP#

problem determination ( Jb7(). 7(Jby4D}
L#_e-rg:Lr?~"zwJO;6L(E&\"

C'rP|K20DLrrh8"73JO,g&JpD

rC'ms#

program temporary fix (PTF)( LrY1T^D). JO

DY1bv=8rY1T7#KJbI IBM Z10P4^

DDLr"PfPoO7(#

protocol ( -i). (1) ;ioeMo(fr#b)frCZ

7(5V(E1wV&\?~DKw4v# (I) (2) *E

=53%,e5a9PD;ioeMo(fr#b)fr

w*CZ7(4P(E&\1,,;c5eDKw4v#

(T) (3) SNA PksMl&D,e0d`rfr#b)

ksMl&w*CZ\mxg"+M}]M,=xg?~

4,#k line control discipline (_7XFfL)M line

discipline (_7fL),e#{ bracket protocol ((E-i)

M link protocol (47-i)#

protocol data unit (PDU)( -i}]%*). x(c-i

P8(D;V}]%*#K%*ICcD-iXFE"i

I,+,12I\|(CcDC'}]# (T)

pulse code modulation (PCM)( vezkwF). #by
tEE}V/1ICD;Vj<#Z PCM P,ytT 8

kHz DYJiy,"R,?vy><`kZ 8 ;!P#

R

Rapid Transport Protocol (RTP) connection ( lY+

M-i,S). _T\7I!q (HPR) PD;V,S#K

,S("Z7IDKc.d,w*CZ+Ma0E"#

reachability ( I=oT). ZcrJ4kd|ZcrJ4(
ED\&#

read-only memory (ROM)( ;AZf). ;VZf#}3

)Xbivb,C';\^DKZfPf"D}]#

real-time processing ( 51&m). }]D;V&m}L#

b)}]*13)xL&ZKP4,1,CxL*srz

IDZ]#(#ivB,1&mxP1,da{caCZ

0lCxL,,12I\CZ0ld|`XxL#

reassembly ( Xi). (E}LP,+SU=DVN|XB
iOp4D}L#

receive not ready (RNR)( SU4Mw). (EPD;V}
]47|nrl&#K|nrl&8w^(SUkx!D

Y14,#

receive not ready (RNR) packet ( SU4MwVi). {
RNR packet (RNRVi)#

received line signal detector (RLSD)( SU_7EEl

bw). EIA 232 j<PD;VEE#w*CZr}]UK

h8 (DTE) mw|S6L}]g7KSh8 (DCE) SU

=KEE#k carrier detect (X(lb)Mdata carrier detect

(DCD)(}]X(lb),e#

Recognized Private Operating Agency (RPOA)( -O

ID=*gEz9). }~.?Er5qb,-*6L(E
5qDyPd|vK"+>rgE#b)z9yqXzJ

gE*KfLM<(PDun,g(E+2X(#

reduced instruction-set computer (RISC)( +r8n/

Fcz). ;V9C!M"r/#C8nDFcz#9Cb

)8ns,FczISl4PYH#
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remote (6Lh8). (1) 8\;(}6L(E_7CJD

53"Lrrh8# (2) ,eJ;link-attached (47,S

h8)# (3) TH:local (>Xh8)#

remote bridging ( 6LES). xED;V&\#K&\

Jm=vxE9C6L(E47,S`v LAN#TH:

local bridging (>XES)#

remote console ( 6LXF(). KP OS/2"TCP/IP M

6L Nways;;zJ4XFLrD$w>#K$w>Ik

NNxg'V$w>,S,"T Nways;;zxP6LY

wrrda)6L~q#

d,SIT9C:

v 9CwFbwwD;;_7

NNxg'V$w>yIw*m;xg'V$w>D6L

XF(9C#

Remote Execution Protocol (REXEC)( 6L4P-i).
;VJmZxgDNNwzO4P|nrLrD-i#4

Ps>XwzSU|n4Pa{#

Request for Comments (RFC)( ks"M). Internet(

EPDD~5P#KD~5PhvK?V Internet-i5P

M`X5i#yP Internetj<yw* RFC i5#

reset (4;). ibg7O}]wXFDXBu</}L#

4;1,yP*SPD}]<+e}#

reset request packet ( 4;ks|). X.25 (EP}]

UKh8 (DTE) +d=}]g7KSh8 (DCE) D;V

E"|#KE"|w*CZks4;ibtPr@Cib

g7#mb,|P2I8(ks-r#

resource ( J4). Z Nways;;zP,IXFLr4(

D2~*Xr_-5e,}g,Jdw" LIC Mg7y*

omJ4;xXFcM,Sy*_-J4#

ring (7). { ring network (7Nxg)#

ring network ( 7Nxg). (1) xgD;V#ZbVxg

P,?vZcy!CP=vV'kd`,,"R,NN=

vZcdy}CP=u76# (T) (2) ;VxgdC#Z

bVdCP,T%r+d47,SDh8NIK;vbU

76#

ring segment ( 7N). Ikd|?VVk(NB,S7)D

;N7x#{ LAN segment (LANN)#

rlogin (remote login)( 6L"a). rlogin m~I+C'7

3(gUK`M)D`XE"+]=6Lzw#

RNR packet (RNR |). I}]UKh8 (DTE) r}]

g7KSh8 (DCE) 9CD;V|#K|mwh8]1^

(S\ibtPr@Cibg7Dd||#

root bridge ( yxE). 8w*g=wyDxE#KxEZ

ESxgDd|n/xEdNI#KyxEzzES-i

}]%* (BPDU),"R,+d+d=d|n/xET,$

g=wXKa9#ZxgP,|GEH6n_DxE#

route (7I). (1) ;5P`rZcM+di (TG)#b)

ZcM+dizmr(E;;xZ4ZcM?DXZcd

NID76# (2) +xg(ES4Zc"M=?DXZc1

9CD76#

route bridge ( 7IES). IBM ESLrD;V&\#K

&\Jm=vESFcz9C6L(E47k=v LAN `

,#?vESFcz<1Sk;v LAN `,,x6L(E

47r+b=vESFcz,Sp4#

route extension (REX)( 7I)9). SNA P|(b'4

7ZZD76XFxg?~#b)?~iIKSxZcM

`Zb'ZcDxgI07%* (NAU) dD76?V#m

{ explicit route (ER)(T=7I)"path (76)M virtual route

(VR)(ib7I)#

Route Selection control vector (RSCV)( 7I!qXF

r?). hv APPNxgZD7IDXFr?# RSCVI

;5P`rDXFr?iI,b)r?j6KiIS4Z

c=?DXZc76D TG MZc#

router (7Iw). (1) CT7(xg(E?w(76DFc

z#76!q*Z8v76PxP,d!q-rTSTB

44qCDE"*y!:4TX(-iDE";T<j6

nLrnE76Dc(fr;d|j<,g?Hr-i(

C?DXX7# (2) ,S=v LAN ND,xh8#b=

v LAN NZN<#MxgcIT9C`Fr;,De5a

9# (3) OSI uoPD;V&\#K&\w*CZ7(=

o3;5eD76# (4) Z TCP/IPP,k gateway (xX)

,e# (5) TH:bridge (xE)#

routing ( 7I!q). (1) (D=o?DXD76Vd# (2)

Z SNA P,XxgPDX(76*"(D%*D}L#d

_e*"76I(D%*P/xDN},g+dW?PD

?DXxgX77(#

routing domain ( 7I!qr). Internet(EPD;iP

d53#b)539C;v7I-i,by,?vPd5

3PT>D{vxgM<+`,#7I!qr(}b?4

7KK`,#

Routing Information Protocol (RIP)( 7I!qE"-i).
Internet-i5PPD;VZ?xX-i#K-iw*CZ

;;rZ7I!qE"M7(%,xwzdDnQ7I#

7(nQ7I1,RIPT7I?H5*y!,x;GT47

+dYH*y!#

routing loop ( 7I!qX7). 17IwZdd-7E"
1zzD;V4,#bV4,*1=a["zr`Xxg

;O(;I=o1E\#9#
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routing protocol ( 7I-i). 7Iw9CD;V-i#

w*CZiRd|7IwM#tAI=oxgDn|UZ

nQ7_#

routing table ( 7I!qm). CZ8<}](*"r("
,SD;i7I#b)E"Z7Iwd+]"j6xgX

Ka9M?DXDI=oT#

Routing Table Maintenance Protocol (RTMP)( 7I!

qm,$-i). AppleTalkxgPD;V-i#K-iw

*CZ(} AppleTalk 7I!qm,Z+dcOzI",

$7I!qE"#AppleTalk7I!qmIT8<%,xO

S4KZ=?DXKZD|+d#

RouTing update Protocol (RTP)( 7I!q|B-i). ;
Vibxg53 (VINES) -i#w*CZ,$7I!q}

]bM'V VINES ZcdD7I!qE";;#m{

Internet Control Protocol (ICP)(InternetXF-i).

rsh. rlogin |nD;VdN#w*CZZ6L UNIX z

wOwC|nbMLr,"R,+|nPTd?+M=|

nbMLrTj+x}"a=h#

S

SAP. { service access point (~qCJc)#

seed router ( VS7Iw). AppleTalkxgPD;V7I

w#K7Iww*CZ,$xgDdC}](gxgrPE

MxPm)#?vxg<AY&P;vVS7Iw#VS7

IwXkTdCLr$_xPu<dC#TH:nonseed

router (GVS7Iw)#

segment (N). (1) ?~rh8dDgB?V#NIT|

(;uY1gB"8u%,DY1gBr(~gBk%,

DY1gBDiO# (2) Internet(EP;,zwD TCP

&\dD+M%;#?v}],y|,XFVNM}]V

N,10VZw;CM5J}]VZ-#iM6psIT

i$SU=D}]#

segmenting ( VN). OSI PI3;c4PD&\,Cc

+4Td'VDcND;v-i}]%* (PDU) 3d*`

v PDU#

sequence number ( 3rE). (EPVdxX(!r|

D;vEk#KEkw*CZXF+dwM}]DSU#

Serial Line Internet Protocol (SLIP)( .P_7xJ-

i). T.P_7,SD=v IP wzd9Cc=c,S1

&CD;V-i#_e.P_75}g.PgBr(}g

0_,ZwFbwwD RS232#

server (~qw). ;V&\?~#w*CZ(}xgr$

w>a)2m~q#_e5}gD~~qw"r!~qw

MJ~~qw# (T)

service access point (SAP)( ~qCJc). (1) *E=

53%, (OSI) e5a9PD;Vc#ZKcO,3;c

OD5eI+CcD~qa)xO;c5e# (T) (2) 9

CJdwszzD;v_-c#ZKcO,E"ITSU

M+d#;v~qCJcITP`vZdZ?U9D4

7#

Service Advertising Protocol (SAP)( ~qcf-i). x
JVi;; (IPX) Pa)gBZ]D;V-i:

v ;Vz50C#K0CJm%,xOD IPX ~qw4{

FM`MTd~qxPcf{+#9CK-iD~qw

I+d{F"~q`MMX7G<ZyPKP NetWare

DD~~qwP#

v ;Vz50C#K0CJm$w>c%i/TRvyP

`MDyP~qw"3;X(`MDyP~qwr8(

`MDn|~qw#

v ;Vz50C#K0CJm$w>i/KP NetWareD

yPD~~qw,byITRv8(`MDyP~qw

D{FMX7#

session ( a0). (1) xge5a9P,T&\?~dD}

](E*?D,Z,S("",$MMEZdxPDyP

n/# (T) (2) =vxgICJ?~ (NAU) dD_-,

S#a0-$n"CtsITa)wV-i,"R,2I

4*sME#?Na0Z+dW? (TH) P<P@Xj6,

xW?rf=Za0Zd;;DyP+d#

Simple Network Management Protocol (SNMP)( r%

xg\m-i). Internet-i5PPD;Vxg\m-i#

w*CZ`S7IwM,SDxg#SNMP G;V&Cc

-i#\\h8DE"(e"f"Z&CLrD\mE"

b (MIB) P#

SNA management services (SNA/MS)(SNA \m~q).
*(z\m SNA xgxa)D~q#

socket (WSV). (1) xLr&CLrd(EPDUc#

(2) I University of California’s Berkeley Software

Distribution (#F* Berkeley UNIXr BSD UNIX) a)

D;VE"**,w*w*xLr&CLrd(ED;v

Uca)~q#

source route bridging ( 47IES). LAN PD;VE

S=(#K=(9C!Z IEEE 802.5iJCJXF (MAC)

W?PD7I!qE"VN7(C!&*SAD;7rn

F7N#7I!qE"VNI4Zcek MAC W?#7

I!qE"VNPDE"GSI4wzzID=b|P\

zv4D#

source routing ( 47I). LAN PD;V=(#9Cb

V=(,"M>I7(!D"M76,"+7I!qE"

|(Z!Z#;s,xE4A!7I!qE"T7(Gq

&*"C!#
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source service access point (SSAP)( 4~qCJc).
SNA M TCP/IPPD;V_-X7#K_-X7Jm53

SJ1D(E'V+}]"M=6Lh8#TH:

destination service access point (DSAP)(?DX~qCJc)#

spanning tree ( g=w). LAN OBDP9CD;V=

(#9CbV=(s,xEIT/4(7Im,"R,y

]XKa9Dd/xT/|BCm#byIT7#ESx

gPNN=v LAN d;P;u76#bV=(I\bVi

-7,2MG5,IT\b|--776sV5X"M7

Iw#

sphere of control (SOC)( XFxr). I;v\m~q9
ca)~qDXFcr/#

sphere of control (SOC) node ( XFxrZc). 1S

;Z9cXF6'ZDZc#SOCkd9cdP;;\m

~q\&#g{'V;;\m~q\&&\,r APPNU

KZcITG SOCZc#

split horizon ( .V6'). n!/1dTqCxg[#'
{D;V<u#9CbV<u1,7IwG<SUX(7

r19CDSZ,+";(}`,DSZ+dTmXZC

76DE"+%X%#

spoofing ( [-). }]47P9CD;V<u#ZbV<

uP,SUK$w>t/D-iIPdZczmnU?D

XST7OM&m#}g,Z IBM 6611 }]47;;}

LP, SNA !b0* TCP/IP|T(}G SNA crx+

d,;s,C|YIm;v IBM 6611 bb"+MAnU

?DX#[-Df&.;GIT\bK=Ka0,1#

standard MIB ( j< MIB). r%xg\m-i (SNMP)

PD;V MIB #i#K#i;Z\mE"a9 (SMI) D

\mV'B,"RQI Internet$LNq? (IETF) O(*

;Vj<#

static route ( 2,7I). V/dk7ImPD7I,K7
IITGwzdD7I,xgdD7I,2ITH|(w

zd7I,2|(xgd7I#

station ( $w>). 9C6L(E&\D53Ddkrdv
c#}g,Z3;X(;C,(}6L_7IT"MrS

U}]D;vr`v53"Fcz"UK"h80X*L

r#

StreetTalk. ib*x53 (VINES) P;V@XDxg6

'D|{M0753#K53JmC'Z;e~xgXK

a9DivB,iR"CJxgODNNJ4#m{

Internet Control Protocol (ICP)(InternetXF-i)M RouTing

update Protocol (RTP)(7I|B-i)#

Structure of Management Information (SMI)( \mE"

a9). (1) r%xg\m-i (SNMP)PD;ifr#K

frw*CZ(eI(}xg\m-iCJDTs# (2)

OSIPk\mE"`XD;ij<#Kij<|(\mE"

#=M\\Ts(e8O#

subarea (Sx). SNA xgPD;?V#ISxZc"=

,b'ZcMX*J49I#ZSxZcP,SxZyP

I07DxgICJ?~ (NAU)"47M`Z47>(Z=

,Db'rSxZcP)2m;v+2SxX7,"R,<

5Pw7D*XX7#

subnet (Sx). (1) Z TCP/IPP,T?V IP X7j6

D;?Vxg# (2) ,eJ:subnetwork (Sx)#

subnet address ( SxX7). Internet(EP,y> IP

07=8D;v)9?V#bo,wzX7D;?V;b

M*>XxgX7#

subnet mask ( SxZk). ,eJ:address mask (X7

Zk)#

subnetwork ( Sx). (1) _P2,Xc,g`,Dxg ID

D;iZc# (2) k subnet (Sx),e#

Subnetwork Access Protocol (SNAP)( SxCJ-i).
LAN PD;V 5 VZ-ixpLr#CLrw*CZ6p

|ytDG IEEEj<-i5P#SNAP5IC4xV9C

$AA w*d~qCJc (SAP) 5DwV;,-i#

subnetwork mask ( SxZk). ,eJ:address mask (

X7Zk)#

subsystem ( S53). ;VN6r=t53#K53(#

\;Z@"ZXF53,rkXF53l=1jIYw#

(T)

switched virtual circuit (SVC)( ;;ibg7). ;Vh
*14I/,("D X.25 g7#g7("s,X.25 H,

Z;;_7#TH:permanent virtual circuit (PVC)(@Ci

b_7)#

synchronous ( ,=). (1) k=vr`vxL`XD;V

4,#b=v(r`v)xLy@5ZX(B~D"z,g

+2F1EE# (T) (2) B~D"zk#fDrI$bD

1dP;(DX5#

Synchronous Data Link Control (SDLC)( ,=}]47

XF). (1) CZ\m(}47,S+M,="zk8w"

4;.PE"D;VfL#KfLq-@zzRj<-a

(ANSI) D_6}](EXF}L (ADCCP)S/MzJj

</i/D_6}]47XF (HDLC)#+d;;ITZ;

;rG;;47OT+$rk+$==xP#K47,S
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DdCITGc=c,2ITG`crX7# (I) (2) T

H:binary synchronous communication (BSC)(~xF,=(

E)#

synchronous optical network (SONET)( ,=bKxg).
9CbKSZ+d}VE"19CD;V@zj<#Kj

<k,=}VV6a9 (SDH) i\\P`X#

SYNTAX. r%xg\m-i (SNMP)P MIB #ioD

;vod#Kod(eKk\\TsT&D**}]a

9#

system (53). }]&mPi/p4DK"zw"=(D

/O#K/OICZjI;5P8(&\#(I) (A)

system configuration ( 53dC). 8(9IX(D}]
&m53Dh8rLrD}L#

system services control point (SSCP)( 53~qXF

c). SxxgPD;V?~#w*CZ\mdC"-wx

gYw1M&mJb7(ks,}K.b,C?~9rx

gC'a)?<~q0d|a0~q#TTHN=KK-

wDD`v SSCPI+xgV*m`XFr,?v SSCP

kdrZDom?~M_-?~<PVcXFX5#

Systems Network Architecture (SNA)( 53xge5a

9). CZ+dE"%*MXFxgdC0YwD_-a

9"q="-iMYwrPD5wE"#SNA Vca9S

\yPI\DE"4ME"?DX,2MG5,S\@"

D";*CZE";;DX( SNA xg~qM&\y0l

DC'#

T

TCP/IP. (1) +dXF-i/xd-i# (2) ` UNIX r

TT+x*y!D53%,-i#K-inuI@zz@

?*"PF#TCP/IP'V ARPANET (_6P?n?\m

x),;VVi;;Qwxg#KxgP,4 c* TCP,3

c* IP#

Telnet. Internet-i5PPD;v#w*CZa)6LU

K,S~q#K-i9;(wzODC'Z"a=6Lw

z1,Mg,Zk,;(wzODd|C'1S`,;

y#

threshold ( P5). (1) IBM ESLrPD;v5#w*C

Zh(:,}P5;"z"(fxxg\mLr0,Jm

rmsx;P(}xE*"Dns!}?# (2) ;vu<

5,F}wSC5*<p%]u* 0:rG;vn5,F}

wTC5*y!Su<5*<p%]vr]u#

throughput class ( LB?6). Vi;;PD;VYHj
6#}]UKh8 (DTE) |TKYH*y!(}Vi;;

xg#

time division multiplexing (TDM)( 1V`74C). {

channelization ( E@/)#

time to live (TTL)( zf1d). nE+M-i9CD;V
<u#w*CZ#f^^-7D|#g{ TTL F}wo=

0,rO}C|#

timeout ( ,1). (1) Z$(eD1d\Z*<1,3;B

~"z,1\Zax1,g{KB~P4ax,rm;B

~"4"z,KViv4F*,1# (I) (2) ;V1dd

t,w*CZH}3;YwD"z#}g,53YwPO

"XkXt0DV/l&r07l&#

token (nF). (1) VrxPD;V(&{E#K{EI;

>Am;>3r+],+]=D;>MmwC>T+di

JP]1DXF(#?v}]><;P;Nzaq!"9

CnFXFiJ#nFGmwJm+d}]D;uX({

"r;#=# (T) (2) Z LAN P,X+diJI;vh

8+rm;vh8D;5P;#1nFO=SK}]s,

|MI*K}]!#

token ring ( nF7). (1) {O IEEE 802.5*sD;V

xg<u#K<uw*TZiJ,SD$w>d+]nF(

XbD|r!)D==XFiJCJ# (2) IEEE 802.5x

g#ZbyDxgP,nFI;v=,D7>(Zc)+=

B;v7># (3) m{ local area network (LAN)(Vrx)#

token-ring network ( nF7x). (1) ;V7xa9#{

CnF+]fL,KxgJm}]>dD%r}]+d,

by,;+dD}]nU9*5X+d># (T) (2) 9C7

XKa9D;Vxg#ZCxgP,nFZZcdJ7N

+]#<8C"MDZcIT6=nF"+h*+dD}

]ek#

topology ( XK). Z}](EP,xgZZcDomr_
-2E,XpGZc0ddD47DX5#

topology database update (TDU)( XK}]b|B). B
Dr|D}D470ZcD`X{"#K{"Z APPNx

gZcdc%T,$xgXK}]b,c%1,K{"+

ZwvxgZc4F#TDU P|,DE"ITj6gBZ

]:

v "MZc

v xgPwVJ4DZcM47XT

v wvyvJ4Dn||BrPE

trace (zY). (1) FczLrD4PG<#KG<9>K

8OD4PrP# (A) (2) TZ}]47xT,G+dr

SU=D!MVZDG<#

transceiver (transmitter-receiver)( U"w). LAN PD

;Vomh8#Kh8+wzSZ,S=Vrx,gT+

x#T+xU"wPH|,\+EE=S=gBODg

S,2|,\lbe;DgS#
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Transmission Control Protocol (TCP)( +dXF-i).
;V(E-i#w*CZ InternetMd|{O@zz@?%

,x-ij<Dxg#ZVi;;(ExgM`FxgD

%,53P,TCP \;Zwzda)I?Dwz=wz-

i#mb,|9C Internet-i (IP) w*y>-i#

Transmission Control Protocol/Internet Protocol
(TCP/IP)(+dXF-i/xJ-i). ;i(E-i#Ki-

i,1'VVrxMMcrxDTH*x,S&\#

transmission group (TG)( +di). (1) `ZZcdD;

V,S,K,SI+diEj6# (2) ZSxxgP,`Z

ZcdD;v%@47r;i47#1+diP|,;i

471,bi47c;S*;v%@D_-47,xK+

dirF* multilink transmission group (MLTG)(̀47+

di)#mixed-media multilink transmission group (MMMLTG)(

lOiJ`7+di)G|,`ViJ`M(gnF7";

; SDLC"G;; SDLC M!PL47)D+di# (3)

APPN xgP`ZZcdD%@47# (4) m{ parallel

transmission groups ("P+di)#

transmission header (TH)( +d7). XFE",dsZ
]IN!y>E"%* (BIU) r BIU N#KE"I76X

FzI"CT7I(D%*MZxZxPwXF#m{

path information unit (76E"%*)#

transparent bridging ( 8wES). LAN P9CD;V=

(#bV=(I+%vDVrx(}iJCJXF (MAC)

c,Sp4#8wxEPfP|, MAC X7D<m,b

y,ZCmD8>B,xEcIT+v=D!*"Ad|

LAN#

transport layer ( +dc). *E=53%,N<#MPD
;vcN#Kc\;a)I?DK=K}]+d~q#C

76PI\PPL=*E53#(T) m{ Open Systems

Interconnection reference model (*E=53%,N<#M)#

trap (]e). r%xg\m-i (SNMP)P9CD;v{

"#K{"I\\Zc(zm&\)"MA\m>,dw*

&\G(fl#4,#

trunk line ( PL_7). ,S=v Nways;;zD_Y_

7#K_7ITP`V!q,g,agB"bKgBr^

_g(,"R,K_72ISgE+>bC#

T1. @z9CD;V 1.544-MbpsD+2CJ_7#K_

7 24 !1yIS 64-Kbpsm@CJ#7^f> (E1) T

2.048 Mbps+d#

U

universally administered address ( (C\mX7). V
rxP9CD;VX7#KX7ZFl1cQ@C`kZ

JdwP#yPD(C\mX7<G(;D#TH:

locally administered address (V?\mX7)#

User Datagram Protocol (UDP)( C'}](-i).
Internet-i5PPD;v#K-ia)^I?T"^,S

D}](~q#|w*:ptCzwrxLOD&CL

r,r_,&m""M}](Am;zwrxLOD&C

Lr#UDP 9CxJ-i (IP) "M}](#

V

V.24. }](EP CCITT D;Vf65w#K5ww*

(eK}]UKh8 (DTE) M}]g7KSh8 (DCE)d

;;g7D(ePm#

V.25. }](EP CCITT D;Vf65w#K5ww*

(eK(C;;g0xgODT/&ph8M"PT/t

Ph8,dP|(l&XFh8D{C}L,1;,b)

h8HITGCZV/,2ITGCZT/("DtPD

h8#

V.34. ;V ITU-T Fvj<#w*CZ(}I-L5>6

qCDj<t56 33.6-Kbps (r|M) m@xPDwFb

ww(E#

V.35. }](EP CCITT D;Vf65w#K5w(e

K;,}]YJD}]UKh8 (DTE) M}]g7KSh

8 (DCE) d;;g7D(ePm#

V.36. }](EP CCITT D;Vf65w#K5ww*

(eKYJ* 48"56"64 r 72 ';/kD}]UKh8

(DTE) M}]g7KSh8 (DCE) d;;g7D(eP

m#

version ( f>). ;v%@mIDLr#CLr(#<Pw

T;,DBzkrB&\#

VINES. ib*x53#

virtual circuit ( ibg7). (1) Vi;;Pxga)D;

V&\#K&\xC';V5J,SD!s# (T) m{

data circuit (}]g7)#TH:physical circuit (omg7)#

(2) =v DTE d("D;V_-,S#

virtual connection ( ib,S). !PLP1Z,SD5
X76#

virtual link ( ib47). nL76EH (OSPF)PD;v

c=cSZ#KSZw*CZ,S;GI7*SxVt*

D_57Iw#IZxr7IwG OSPFI7D;?V,

rKib47,ZI7#ib47I7# OSPFI7D,

xT#
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VIrtual NEtworking System (VINES)( ib*x53).
Banyan Systems, Inc.*"DxgYw53Mxgm~#Z

VINES xgP,ib479yPh8M~q4p4Fu<

G1S,SD,+5JO|G.dI\P'o.##m{

StreetTalk#

virtual route (VR)( ib7I). (1) SNA PD;v (a) _

-,S#K,S;Z=vSxZc.dRb=vSxZc

Sombe42,Q-NIK;vX(DT=7I;r_

G;v (b) _-,S#+K,Sj+|,ZCZZcda0

DSxZcP#`lSxZcdDib7I:p++dE

H6=S=y>T=7I,(}ib7I(=a)wXF

M(}T76E"%* (PIU) xPrP`Ea)}]/

I# (2) TH:explicit route (ER)(T=7I)#m{ path (

76)M route extension (REX)(7I)9)#

W

wide area network (WAN)( crx). (1) xgD;V#

SXmxrGH<G,KxgOVrxrGrxa)D(

E~q6'|s,"RCxg9IT9Cra)+2(E

h)# (T) (2) (*8Y"or8'"oxrhFD;V

}](Exg#}g,+2M=KVi;;xg0zRg

0xg# (3) TH:local area network (LAN)(Vrx)M

metropolitan area network (MAN)(Grx)#

wildcard character ( (d{). ,eJ:pattern-matching

character (#=%dV{)#

X

X.21. zJg(g0I//1a (CCITT) D;VFvj

<#Kj<w*CZ}]UKh8M}]g7KSh8d

DU(SZ,TcZ+2}]xgO5V,=Yw#

X.25. (1) zJg(g0I//1a (CCITT) D;VFv

j<#Kj<w*CZ}]UKh8MVi;;}]xg

dDSZ# (2) m{ packet switching (Vi;;)#

Xerox Network Systems (XNS)( )Vxg53). I)V
+>*"D;W%,x-i#!\K-ik TCP/IP-i|

F,+ XNS 9C;,D|q=Muo#m{ Internetwork

Packet Exchange (IPX)(xJVi;;)#

Z

zone (xr). Z AppleTalkxgP,%,xZD;vZc

S/#

Zone Information Protocol (ZIP)( xrE"-i).
AppleTalkxgPD;V-i#K-iw*(}Za0cO

#t%,xZDxr{MxgED3d4a)xr\m~

q#

zone information table (ZIT)( xrE"m). xgE0d
Z%,xPDX*xr{3dDPm#Z AppleTalk %,

xP,KPmIwv%,x7Iw,$#
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IP X7Vd=( 230

&kSZ

&E_7N}1!5 227

d C 226

mS 227

PPPb0wN}1!5 227

[C]
N}

MAC }K 42

+M#= 165

[D]
xm#t

}Kw 5

dC 1

!PL 3

xm#tdC|n

y>dC 10

xm#t53 (BRS)

O(Oz (DE) 4
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xm#t53 (BRS) (x)

9C IP f > 4 EH;&m 4

5w 1

TCP/UDPKZE}K 7

cTc-i(PPP)

S\XF-i 159

wFbwwX

dC 229

/,r{~qw (DDNS)

5w 232

/,wzdC-i (DHCP)

`~qwxg 232

`d>=~qw 231

y>hC 231

5w 231

T

&kf!~qwD*s 226

[F]
CJO$dCa>{ 141

b02+P':I (ESP) 164

~qw

O$

(e 139

ACE/~qw

^F 140

'V 139

DIALs

(e 225

dC|n 229

9C 225

*s 226

:Xyb

(}xgwHLr 84

[G]
Ev

9u 121

WAN XB7I 55

WAN V4 55

|BS|n

MAC }KdC|n 43

&\

`X 19

&\?~

xm#t 1

MAC }K 41, 45

Thin Server(]~qw)&\?~ (TSF) 247

\mw

xgwHLryC 84

}K

`7"MX7 6

EH3r 10

MAC 07 6

}Kw

xm#t 5

[J]
GJ

2+ 135

S\

`S

!PL 162

PPP 160

`S MPPE

PPP 161

dC 159

!PL 161

dC ECP

PPP 159

dC MPPE

PPP 160

!PL 159

PPP 159

S\XF-i

PPP 159

`X

TSF `X|n 268

`X|n

&vSZ 244

&kSZ 244

DIALs +VD 241

`S

S\

!PL 162

PPP 160

MPPE

PPP 161

SZ`X|n

&v 244

&k 244

SZdC|n

&v 244

2,X7*; 213

[L]
Pv

TSF `X|n 269

76 MTU iR 166
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[M]
\?V 279

|n

&v

SZ`X 244

SZdC 244

&k

SZ`X 244

DIALs

+V`X 241

+VdC 233

[P]
dC

&vSZ 228

&kSZ 226

CJO$a>{ 141

S\ 159

!PL 161

ECPS\

PPP 159

L2TP 199

MPPE

PPP 160

MS c=cS\ 159

WAN V4 59

dC|n

&vSZ 244

O$ 141

DIALs 229

DIALs +VD 233

L2TP

add 199

call 204

disable 200

enable 201

encapsulator 201

kill 207

list 202

memory 207

set 202

start 207

stop 208

tunnel 208

L2TP,** 199

[Q]
ES&\?~

|BS|n 43, 49

ES&\?~ (x)

MAC }K 43

+V`X|n

DIALs 241

+VdC|n

DIALs 233

[R]
O$ 135, 141

2+ 135

dC|n 141

9C SecurID 139

^F 140

O$~qw

(e 139

ACE/~qw 139

O$dCa>{

CJ 141

O$7(AH) 163

[S]
9C

&kf!~qw 225

9C WAN V4 55

Z(

2+ 135

}]9u

En 121

E v 121

y>Z] 122

`S 131

list 132

z7

(e 122

dC 131

list 131

set 132

+V`S|n 132

+VdC|n 131

}]Jd

(e 122

9uOBD

(e 124

Z!PL47O 127

`X 129

dC 127

Z PPP47O 125

`X 126

dC 125

"bBn 123

47c9u 124
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}]9u (x)

Zf<C 121

}]Z] 124

CPU :I 123

tT,6L AAA 279

[T]
(@_T 164

(@#= 165

(fw

xgwHLryC 84

[W]
xgX7KZ*; (NAPT)

9C 212

xgX7*;

`X|n 223

dC 217

xgX7*;|n

change 217

delete 218

disable 219

enable 219

map 220

reserve 221

reset 222

set 222

xgX7*;dC|n 217

list 219

xgX7*; (NAT)

9C 211

xgwHLr 83

:Xyb 84

Ev 83

_ICT 84

\mw 84

dC 86

dC|n 83, 95

CJ 95, 112

** 95, 112

add 95

clear 101

disable 102

enable 103

list 104, 113

quiesce 114

remove 105

report 115

set 107

status 116

9 C 83

xgwHLr 88 (x)

=h 84

(fw 84

4Pw 84

SNMP \m&CLr 83

xg$w> 247

xgXF-i(NCP)

CZ PPPSZ

S\XF-i 159

[X]
ibg7J4\mLr (VCRM)

dCM`X 275

[Y]
9u

Ev

!PL 121

PPP 121

EH6ES

5w 4

6L AAA tT 279

\?V 279

radius 279

TACACS 280

[Z]
!PL

xm#t 3

S\ 159

`S 162

dC 161

4Pw

xgwHLryC 84

A
AAA 2+

2+ 135

AAA tT,6L 279

ACE/~qw

O$ 139

activate-ip-precedence-filtering

#txmdC|n 22

add

MAC }K|B|n 50

TSF dC|n 259

WAN V4dC|n 59
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add tunnel

IP 2+`X|n 184, 188

IP 2+dC|n 175

add-circuit-class

#txmdC|n 23

add-class

#txmdC|n 23

AH 163

assign

#txmdC|n 24

assign-circuit

#txmdC|n 26

attach

MAC }KdC|n 46

C
change

xgX7*;|n 217

NAT |n 217

change tunnel

IP 2+`X|n 184

IP 2+dC|n 180

change-circuit-class

#txmdC|n 27

change-class

#txmdC|n 27

circuit

#txm`X|n 38

#txmdC|n 27

clear

#txm`X|n 39

MAC }K`X|n 53

VCRM `X|n 276

WAN V4`X|n 66

clear-block

#txmdC|n 28

clear-circuit-class

#txm`X|n 39

counters

#txm`X|n 39

counters-circuit-class

#txm`X|n 40

create

MAC }KdC|n 46

D
deactivate-ip-precedence-filtering

#txmdC|n 28

deassign

#txmdC|n 28

deassign-circuit

#txmdC|n 29

default

MAC }KdC|n 46

default-circuit-class

#txmdC|n 29

default-class

#txmdC|n 29

delete

xgX7*;|n 218

MAC }K|B|n 50

MAC }KdC|n 47

NAT |n 218

TSF dC|n 264

delete tunnel

IP 2+`X|n 184

IP 2+dC|n 180

delete-file

TSF `X|n 268

del-circuit-class

#txmdC|n 29

del-class

#txmdC|n 29

detach

MAC }KdC|n 47

DIALs

&vSZ

dC 228

&kSZ

dC 226

wFbwwX

dC 229

(e 225

/,r{~qw (DDNS)

5w 232

/,wzdC-i (DHCP)

`~qwxg 232

`d>=~qw 231

y>hC 231

5w 231

dC|n 229

+V`X|n 241

+VdC|n 233

9C 225

*s 226

DIALS `X|n

f! 240

disable

#txmdC|n 30

xgX7*;|n 219

IP 2+`X|n 184

IP 2+dC|n 181
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disable (x)

MAC }K`X|n 30

MAC }KdC|n 47

NAT |n 219

WAN V4dC|n 60, 66

disable-hpr-over-ip-port-numbers

#txmdC|n 30

DLSw

MAC }K 41

E
ECPS\

dC

PPP 159

enable

#txmdC|n 30

xgX7*;dC|n 219

IP 2+dC|n 181, 185

MAC }K`X|n 53

MAC }KdC|n 48

NAT dC|n 219

WAN V4`X|n 67

WAN V4dC|n 61

enable-hpr-over-ip-port-numbers

#txmdC|n 31

ESP 164

F
feature|n 259

flush

TSF `X|n 268

I
interface

#txm`X|n 40

#txmdC|n 32

IP 2+

2+X* 165

+M#= 165

b02+P':I (ESP) 164

`X|n 183

76 MTU iR 166

\W 166

dCM`X 175

dC|n 175

O$7 (AH) 163

9C 163

c( 165

(@ 163

IP 2+ (x)

(@_T 165

(@#= 165

(@PD(@ 166

IP 2+D\W 166

IP 2+Dc( 165

IP 2+dC|n

CJ 175

Ev 175

add tunnel 175

IP secM NAT DCJXFfrdC 167

IPsecD(@PD(@ 166

L
L2TP 191

E* 191

`S|n 204

call 204

kill 207

memory 207

start 207

stop 208

tunnel 208

dC 194, 199

dC|n

** 199

add 199

disable 200

enable 201

encapsulator 201

list 202

set 202

uo 191

'VD&\ 192

"bBn

(1 193

LCP 193

last

#txm`X|n 40

last-circuit-class

#txm`X|n 40

list

#txmdC|n 32

xgX7*;`X|n 223

xgX7*;dC|n 219

IP 2+`X|n 185

IP 2+dC|n 182

MAC }K|B|n 51

MAC }K`X|n 54

MAC }KdC|n 48

NAT `X|n 223

NAT dC|n 219
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list (x)

TSF dC|n 32

WAN V4`X|n 70

WAN V4dC|n 62

M
MAC }K

N} 42

CJ`Xa>{ 52

CJdCa>{ 45

|BS|n 43

dC 45

9CjG 43

V[ 41

DLSw (E 41

MAC }K`X|n

CJ 52

Ev 52

clear 53

disable 53

enable 53

list 54

reinit 54

MAC }KdC|n

CJ 45

Ev 45

|B|n

E* 49

add 50

delete 50

list 51

move 52

set-action 52

|BS|n 43

attach 46

create 46

default 46

delete 47

detach 47

disable 47

enable 48

list 48

move 48

reinit 49

Set-cache 49

set-cache 49

update 49

map

xgX7*;dC|n 220

NAT dC|n 220

modify

TSF dC|n 265

move

MAC }K|B|n 52

MAC }KdC|n 48

MPPE

dC 159

PPP 160

MS c=cS\

dC 159

PPP 160

N
NAPT

9C 212

NAT 167

|}Kw 214

CJXFfr 214

`X|n 223

2,X7*; 213

dC 217

5}dC 214

9C 211

NAT D|}Kw 214

NAT DCJXFfr 214

NAT |n

change 217

delete 218

disable 219

enable 219

list 219

map 220

reserve 221

reset 222

set 222

NAT dC|n 217

NSF

9C TFTP 250

P
PPPb0w

N}1!5

&kSZ 227

Q
queue

VCRM `X|n 276

queue-length

#txmdC|n 35
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R
radius 279

refresh

TSF `X|n 272

reinit

MAC }K`X|n 54

MAC }KdC|n 49

remove

WAN V4dC|n 63

reserve

xgX7*;|n 221

NAT |n 221

reset

xgX7*;dC 224

xgX7*;dC|n 222

IP 2+`X|n 187

NAT dC|n 222, 224

TSF `X|n 272

restart

IP 2+`X|n 187

TSF `X|n 272

S
SecurID

5w 139

^F 140

set

xgX7*;dC|n 222

IP 2+dC|n 183

NAT dC|n 222

TSF `X|n 273

TSF dC|n 266

WAN XB7IdC|n 63, 68

set circuit defaults

#txmdC|n 35

set-action

MAC }K|B|n 52

show

#txmdC|n 36

stats

IP 2+`X|n 188

T
TACACS 280

tag

#txmdC|n 36

talk

OPCON|n 233, 241, 259, 267

Thin Server(]~qw)&\?~

dC 259

translate

xgX7*;dC|n 222

NAT dC|n 222

TSF

Ev 247

dC=h 251

dCy> 253

dC BootP/DHCP Server 252

dC TSF ~qw 252

9C 247

9C RFS 250

9C TFTP 250

D~_Y:f|B 250

tsf

dC 259

TSF `X|n

xk 267

D~ 269

** 268

delete-file 268

flush 268

refresh 272

reset 272

restart 272

set 273

TSF dC|n

add 259

delete 264

list 265

modify 265

set 266

tsf dC|n

** 259

U
untag

#txmdC|n 37

update

MAC }KdC|n 49

use circuit defaults

#txmdC|n 37

V
VCRM

`XMdC 275

VCRM `X73

f! 275
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VCRM `X|n

clear 276

queue 276

W
WAN XB7I

Ev 55

dC 77

dC8C47 80

dC&Eg7 79

dCy> 77

dC!PL 78

dC ISDN 79

V[ 75

8(8C47 80

WAN XB7IdC|n

set 63, 68

WAN V4

(z&E_7dC 58

Ev 55

dC}L 57

WAN V4`X|n

CJ 65

Ev 65

clear 66

disable 66

enable 67

list 70

WAN V4dC|n

Ev 59

add 59

disable 60

enable 61

list 62

remove 63
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