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S 4% Guacamole web RE (H#btitH http://198.18.133.1:8888/dcloud) , LLiFE)SAEREEMRBEIRE.

EAMFE guest F1ZH5 guest BEF.

EE

M Home (XT0) R#H, ALEEFENENEMEE, SARFiEE Open Link in New Tab (FEFNEWFITHERE) . KERE
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2.
3.
AT EE:

« APP
e RC_Helper
e CE1
e PE1
e P2
F3 ERRE#
RECENT CONNECTIONS
ALL CONNECTIONS

>= APP

2= cel

>~ ce2

> pt

= p?

>~ pel

>~ pe2

>~ RC_Helper

>~ WAE

O waeDesign

O workstation
4.

HE, BITEEFEN Telnet 3 SSH B iR, A%k 2 PIIHMNKIEEZEREMEE.

3+ Logout

JEE: Cisco XR BHZEHOSRIRER. S5 OF A Reconnect (EFERE) MUIKEEE.
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5. ZEBREATR[E Home (ETT) FRHE, 151% Shift-Ctrl-Alt, A5 5 Home (ETT) . HRIESFEETEI Clipboard (BYREHR) X
18, X% E/R7E Guacamole NS Hs EHIHISCA.

4. FETTAELIR

2

Clipboard

Text copied/cut within Guacamole will appear here. Changes to
the text below will affect the remote clipboard.

© 2016 BRAKEMBAR. M. AXEFEARABHNATFLHEHNER. $Fom, £32m



Cisco dCloud

7= 2. WIRgE
I ERRDEESBAIN. IWERTESHRELSRASGS, UHFESEER. B LUREMAN show alias EFRELFRAGS, UT
RGBT

RP/0/0/CPUQ:pel#show alias

Tue Jan 5 01:41:36.359 UTC

alias exec mf show mpls forwarding

alias exec mi show mpls interfaces

alias exec te show mpls traffic-eng tunnels

alias exec teb show mpls traffic-eng tunnels brief
alias exec plmf show mpls forwarding labels 16141
alias exec p2mf show mpls forwarding labels 16142
alias exec pelmf show mpls forwarding labels 16041
alias exec pe2mf show mpls forwarding labels 16042

alias exec runisis show run router isis

R

Ni

1. {£H Google Chrome SfjiZ| http://198.18.133.1:8888/dcloud/#/client/c/pel, LLifia)i&E2E PE1.,

AR R EEELS 1 PO PE1.

2. {ERAMAPFE cisco 1R cisco & F PE1.
3. % show run router isis %%, UEREBNSERER mpls ARFEIEOTEEER SID.

RP/0/0/CPUO:pel#show run router isis
Fri Dec 4 00:49:35.357 UTC
router isis 1
net 49.1921.6800.0002.00
address-family ipv4 unicast
metric-style wide
mpls traffic-eng level-2-only
mpls traffic-eng router-id Loopback0
redistribute connected
segment-routing mpls
!
interface Loopback0
passive
circuit-type level-2-only
address-family ipv4 unicast
prefix-sid absolute 16041
|
1
interface GigabitEthernet0/0/0/0
circuit-type level-2-only
point-to-point
address-family ipv4 unicast
|
!
interface GigabitEthernet0/0/0/1
circuit-type level-2-only
point-to-point
address-family ipv4 unicast

metric 5
|
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|
interface GigabitEthernet0/0/0/2
circuit-type level-2-only
point-to-point

address-family ipv4 unicast

|
!
interface GigabitEthernet0/0/0/3
circuit-type level-2-only
point-to-point

address-family ipv4 unicast

metric 5
|

RP/0/0/CPUO:pel#

4. MAFEZ mi (H5TEE44 show mpls interfaces) . WiFiiHERAZE LDP KA.

RP/0/0/CPU0:pel#mi
RP/0/0/CPUO:pel#show mpls interfaces
Fri Dec 4 00:51:57.567 UTC

Interface LDP Tunnel Static Enabled
GigabitEthernet0/0/0/0 No Yes No Yes
GigabitEthernet0/0/0/1 No Yes No Yes
GigabitEthernet0/0/0/2 No Yes No Yes
GigabitEthernet0/0/0/3 No Yes No Yes

RP/0/0/CPUO:pel#

5. HIAFIZ mf (FEEHS show mpls forwarding) LT RDERIEEFIRFTF. MMEIKEEY SID LUK PE1 BU4RIE.

RP/0/0/CPUQ:pel#mf
RP/0/0/CPUO:pel#show mpls forwarding
Fri Dec 4 00:53:38.850 UTC

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
16042 16042 No ID Gi0/0/0/1 10.0.0.5 0

16042 No ID Gi0/0/0/3 10.0.0.13 0
16141 Pop No ID Gi0/0/0/1 10.0.0.5 0

Pop No ID Gi0/0/0/3 10.0.0.13 0
16142 Pop No ID Gi0/0/0/2 10.0.0.17 0
24000 Pop SR Adj (idx 1) Gi0/0/0/2 10.0.0.17 0
24001 Pop SR Adj (idx 3) Gi0/0/0/2 10.0.0.17 0
24002 Pop SR Adj (idx 1) Gi0/0/0/1 10.0.0.5 0
24003 Pop SR Adj (idx 3) Gi0/0/0/1 10.0.0.5 0
24004 Pop SR Adj (idx 1) Gi0/0/0/3 10.0.0.13 0
24005 Pop SR Adj (idx 3) Gi0/0/0/3 10.0.0.13 0
24006 Pop No ID tt1005 point2point 0

RP/0/0/CPUO:pel#

6. i show mpls traffic-eng pce peer Ll E 7~ PCE £i&FIk7s. B WAE WiExtEkK Up GBIT) K%,
RP/0/0/CPUO:pel#show mpls traffic-eng pce peer

Fri Dec 4 00:55:34.462 UTC
Address Precedence State Learned From

198.18.1.26 255 Up Static config
RP/0/0/CPUQ:pel#
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|

7. MHAZIE teb (BT 44 show mpls traffic-eng tunnels brief) . W&IFARTF7E{EAIRRIE.

RP/0/0/CPUO:pel#teb
RP/0/0/CPUO:pel#show mpls traffic-eng tunnels brief
Fri Dec 4 00:59:49.875 UTC

RP/0/0/CPUO:pel#RP/0/0/CPUO:pel#
8. WEHIfEstsE LA VNC 1R#EFS X, LUSE) WAE Design (WAE iit) .

5. VNC #RiEA=R

9. &k &EE File (32fF) > Open from (3TFAR) > WAE.
10. EXIEES SE OK (FE) .

6. =i OK (%)

Location
Server | Iocalhosﬂ v
Protocal: HTTP -
Port: 77T v

Username: |cisco

Password: | esdes

¥ | Save Settings

¥ | Save Password
Clear Settings
Stage |D:

—

CK | Gangel

—
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1. % LSP E&IF, WREREEEMREE.

B 7. LSP&EIFf

File Edit View Insert Initializers Tools Window Add-Ons Help
L3 Measured Traffic Q ,::g \'f;' If{v"' ;56 ,v,,- - OV E_:N (Traffic Levels) * (CoS) * X, (Layouts) = 5:?' E?

planfile planilz(1) planfilz(2) planfile(3) planfile(4)

Interfaces Demands Shortest Paths Nodes L&Ps Sites SHLGs AS
0/0 rows (0 selected) ﬂ ~
MName Source Destination Setup BW Setup BW Sim Traft Meas Traff Sim TraffMe as-SetupB\ Routed Shortest TE Path  Metric Type Shortest TE Path

12. J Guacamole web RHE%EF CE1,

13. HI pingce2 DUEIEREREM CE1 E CE2,

RP/0/0/CPUO:cel#pingce2

RP/0/0/CPUO:cel#ping 10.0.0.37

Fri Dec 4 01:20:37.589 UTC

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.0.0.37, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 9/43/69 ms
RP/0/0/CPUO:cel#

14. ¥\ tracece2 LAI&IEM CE1 el CE2 R IR HIEELIREZ P1

RP/0/0/CPUO:cel#tracece2
RP/0/0/CPUO:cel#traceroute 10.0.0.37
Fri Dec 4 01:20:44.558 UTC

Type escape sequence to abort.
Tracing the route to 10.0.0.37

1 pel (10.0.0.10) 39 msec O msec 0 msec
2 pl (10.0.0.13) 19 msec 9 msec 0 msec
3 pe2 (10.0.0.26) 19 msec 9 msec O msec
4 ce2 (10.0.0.37) 29 msec * 59 msec

P

RP/0/0/CPUQ:cel#

£ 32,

\
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= 3. fESERBHRRELIERE

i m R RINfA@EISER WAE APl f Python N SIS R . SRETEMRE. I, TRANAESRE X NS IERkE
BIEE.

EE: IHETHNA (APP) B0 R 2% H WAE 8 SSH 1%, Bt AT d Guacamole web REE&NZMN A .

IR

Ni

1. M Guacamole web F i, =it RC_Helper il .

2. M .rc.sh LUE3) Reactive Controller Helper (FCILhEhIgEENF) .

[wae@wae63 ~]$
[wae@wae63 ~]$ ./rc.sh

> Waiting for notification from amgp://127.0.0.1:61615/topic://bgpls-notification.topology-changeREST...
3. M Guacamole web #MH, =i APPEIF, LUIBzIMAEO.

& 8. APP &I+

(S 198.18.133. iE000 skt [ & Guacamole 0.9.5

€ C A [ 198.18.133.1:88838/dcloud/&#/

55 Apps @ Remate Control 55 Terminals-Home | L5 APP |50 RC_Helper &5 cel  oh pel 05 p2

4. M Japp.sh LUBENEFIHRN A .

[wae@waeb63 ~]$ ./app.sh
subscribed to path notifications from WAE...

enter 'c' to create optimized SR-LSP, then enter 'd' to delete it, enter h to print this message again
>

5. EfJE LSP, EHMITUUTIRE:
a. #AC.
b. 7t Enter SR Tunnel Head End 1T, #i\ pel.
c. 1t Enter SR Tunnel Destination {T, i\ pe2.

d. 7£ Enter Delay Constraint 1T, #iA\ 45.

FR: 032 LSP AL R/LS ShAYATE.
e. WEFAE—MERA 20 HRREIRE.

enter 'c' to create optimized SR-LSP, then enter 'd' to delete it, enter h to print this message again
>

c
Here is the list of available nodes
node hostname: pe2
node hostname: p2
node hostname: pl

© 2016 BRAKEMBAR. M. AXEFEARABHNATFLHEHNER. F1Mm, #3271
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|

node hostname: pel

Enter SR Tunnel head end>pel
Enter SR tunnel destination>pe2
Enter delay constraint (ms)>45

Creating SR tunnel pel-pe2 between Source pel and Destination pe2

Message from WAE"

>> Creating Segment List

>> Initialising SR Path

>> Checking SR LSP based on 45ms latency constraint

>> pel-pe2 has been optimised to the best path metric 20.0 given the constraint of 45.0 and min achievable
metric of 20.0

>> Deploying to network
>> Deployed to network

6. M WAE Design (WAE #&it) AR M@E, #foxksE File (32#E) > Open from THAR) > WAE, RiEsE OK (FAE) -
7. 1%4% LSP &I,
8. ISIF LSP FTrhEAE—1BE.

9. IEiEHREE

Interface s Demands Shortest Paths Nodes i LSPs Sites SRLGs AS
Show All SelectAll ™ | Filler ™ 1/1 rows (0 selected) L;:J -
Name Source Destination Setup BW Setup BW Sim Traff Meas Traff Sim TralfMeas-SetupBl Routed Shortest TE Path  Metric Typs Shortest TE Path
1/ pel-pe2 pel .pez na 0.00 na 0.00 na Simulated T autoroute | 20

9. 74 LSP &Ik, SAF1%$F Show/Hide Tables (BR/MEER) LURM— N NETR.

10. ER/MER

.

Nodes LSPs f — SRLGs
Hidle this Table
Show/Hide Tables
up BW Sim Traft Meas Traff § N Routed Shorte
Save Table Settings
0.00 na - - | Simulated T
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10. 1%£3#¥ Segment List Hops (4 EFIFRMED H =T OK (HE) -

1. FERIIRBE

Show All | | SelectAll [ | Filter [¥| 41/41 rows (1 selected)
Shown Name . ho
1 I. T In.tér‘faces |
2 : F Circuits
3 | m Demands
4 : Demand Groupings
5 | Shorest Paths
6 . Nodes
. LSPs
8 . LSP Paths

Named Paths
MNamed Path Hops
Actual Path Hops

-l
1 . Y o I O O I e Y R

Seament ists

@O Jsegrentmion ||
14 _[F Anycast GroLps
15: E MNode Groups
16. E Segment Routing FRRs
F P2MP LSPs

1
4

11. F LSP &I+, %A/5i%#% Save Table Settings ({AEFRIERE) -
12. B LSP &I+, REEFZITUEHRIMNERPITHMIZER. R, ZEEET P2,

12. 7ERINERPERRRE

% waeb3:1 (wae) - Tight¥NC Yiewer

SEHED N &= @oat|E| & aae |

Cisco dCloud
|

=] E3

File Edit View Insert Initializers Tools Window Add-Ons Help

13 Measued Trafic v @& [ O v % | - (OFN  (aticlewels) v @s) v X,

planfile planfile(1) planfils(2) planfile(3) planfile(4) planfile(5) planfile(6) planfile(7)

pl

g
7
/ N

Pt / »
s

P2
i
Interfaces Demands Shontest Paths Nodes L&Ps Segment List Hops Sites SRLGs AS
Show All | | Select Al [*| | Filier [*| 1/1 rows (1 sslected)
Mame Source Destination Setup BW Setup BW Sim Traff Meas Traff Sim TraffMeas-SetupB\ Routed Shortzst TE Path  Metric Type

(Layouts) * §? He

&
Shortest TE Path v
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13. %E#E% CE1, SREM pingce2.

RP/0/0/CPUQ:cel#pingce2

RP/0/0/CPUO:cel#ping 10.0.0.37

Fri Dec 4 04:18:54.756 UTC

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.0.0.37, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 9/37/109 ms
RP/0/0/CPUO:cel#

14. M\ tracece2. IEIEM CE1 i CE2 HIRE LA P2,

Cisco dCloud
|

AR EZAMIART, BHFE IPv4 RORE IP HIREE L. BEKGSED, ZBIERSREHNTETIZIEER WAE 812

8. Eitt, 3 CE2 WEEAEAINAEFERE P2 NEREHFERERBEER.

RP/0/0/CPUO:cel#tracece?
RP/0/0/CPUO:celftraceroute 10.0.0.37
Fri Dec 4 04:19:01.316 UTC

Type escape sequence to abort.
Tracing the route to 10.0.0.37

1 pel (10.0.0.10) 39 msec 9 msec 0 msec
2 p2 (10.0.0.17) [MPLS: Label 16042 Exp 0] 49 msec 19 msec 9 msec
3 pe2 (10.0.0.34) 9 msec 9 msec 9 msec
4 ce2 (10.0.0.37) 89 msec * 39 msec
RP/0/0/CPUO:cel#

15. EIZE) PE1, SREHIAN teb LUIEIEFEAE—NER 192.168.0.5 - CE2 AIf%iE.

RP/0/0/CPUQ:pel#teb
RP/0/0/CPUQ:pel#show mpls traffic-eng tunnels brief
Fri Dec 4 04:21:44.345 UTC

TUNNEL NAME DESTINATION STATUS STATE
>tunnel-tel001 192.168.0.5 up up
Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0) tails
Displayed 1 up, 0 down, 0O recovering, 0 recovered heads
RP/0/0/CPUQ:pel#

16. A te LIEFZMFE. FEZBERES P2 #1 PE2 FIfR%.

RP/0/0/CPUO:pel#te
RP/0/0/CPUO:pel#show mpls traffic-eng tunnels
Fri Dec 4 04:25:21.700 UTC

Name: tunnel-tel006 Destination: 192.168.0.5 Ifhandle:0xa80 (auto-tunnel pcc)
Signalled-Name: pel-pe2
Status:
Admin: up Oper: up Path: wvalid Signalling: connected

path option 10, (Segment-Routing) type explicit (autopcc tel006) (Basis for Setup)
Protected-by PO index: none
G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 0 kbps CTO
Creation Time: Fri Dec 4 01:43:27 2015 (02:41:54 ago)
Config Parameters:
Bandwidth: 0 kbps (CTO0) Priority: 7 7 Affinity: O0xO0/O0xffff
Metric Type: TE (default)

©2016 BRF/ZEMBAR. WA, FAXEAEARTATRLFLTHESR.
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Cisco dCloud
|

Path Selection:
Tiebreaker: Min-fill (default)
Protection: any (default)
Hop-limit: disabled
Cost-limit: disabled
Path-invalidation timeout: 45000 msec (default), Action: Tear (default)
AutoRoute: enabled LockDown: disabled Policy class: not set
Forward class: 0 (default)
Forwarding-Adjacency: disabled
Loadshare: 0 equal loadshares
Auto-bw: disabled
Path Protection: Not Enabled
BFD Fast Detection: Disabled
Reoptimization after affinity failure: Enabled
SRLG collection: Disabled
Auto PCC:
Symbolic name: pel-pe?2
PCEP ID: 1007
Delegated to: 198.18.1.26
Created by: 198.18.1.26
History:
Tunnel has been up for: 02:41:54 (since Fri Dec 04 01:43:28 UTC 2015)
Current LSP:
Uptime: 02:41:54 (since Fri Dec 04 01:43:28 UTC 2015)

Segment-Routing Path Info (PCE controlled)
Segment0[Node]: 192.168.0.4, Label: 16142
Segmentl[Node]: 192.168.0.5, Label: 16042
Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0) tails
Displayed 1 up, 0 down, 0 recovering, 0 recovered heads
RP/0/0/CPUO:pel#

17. BF3) P2, SAEHIN show mpls traffic-eng tunnels. I%, REKEZE P2, FADBRBHRET SRS,

RP/0/0/CPUO:p2#show mpls traffic-eng tunnels
Fri Dec 4 23:48:05.578 UTC

RP/0/0/CPUQ:p2#

18. I show mpls forwarding, ARWIFELR. FTELZAHNRENRE.

AR PUFLHEERL; ERTETER.

RP/0/0/CPUQ:p2#show mpls forwarding
Tue Jan 5 20:53:33.962 UTC

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
16041 Pop No ID Gi0/0/0/1 10.0.0.18 0
16041 No ID Gi0/0/0/3 10.0.0.29 0 (1)
16042 Pop No ID Gi0/0/0/0 10.0.0.34 118000
16042 No ID Gi0/0/0/3 10.0.0.29 0 (1)
16141 Pop No ID Gi0/0/0/2 10.0.0.21 0
Pop No ID Gi0/0/0/3 10.0.0.29 0
24000 Pop SR Adj (idx 1) Gi0/0/0/2 10.0.0.21 0
Pop SR Adj (idx 1) Gi0/0/0/3 10.0.0.29 0
24001 Pop SR Adj (idx 3) Gi0/0/0/2 10.0.0.21 0
24002 Pop SR Adj (idx 1) Gi0/0/0/3 10.0.0.29 0
Pop SR Adj (idx 1) Gi0/0/0/2 10.0.0.21 0
24003 Pop SR Adj (idx 3) Gi0/0/0/3 10.0.0.29 0

\
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24004 Pop
16042
24005 Pop
24006 Pop
16041
24007 Pop

RP/0/0/CPUQ:p2#

©2016 BRF/ZEMBAR. WA, FAXEAEARTATRLFLTHESR.

SR
SR
SR
SR
SR
SR

Adj
Adj
Adj
Adj
Adj
Adj

(idx
(idx
(idx
(idx
(idx
(idx

1)
1)
3)
1)
1)
3)

Gi0/0/0/0
Gi0/0/0/3
Gi0/0/0/0
Gi0/0/0/1
Gi0/0/0/3
Gi0/0/0/1

10.
10.
10.
10.
10.
10.

o O O O O O

o O O O O O

.34
.29
.34
.18
.29
.18

o O O O o o
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s 4. EFER
A RIREH BT IR

R WIS EEMCIESET; ENERTHAEGNEESE, B EXERET 50ms BPRFSTIREEE. EEFMES, &
BBt &R 10S XR B2 (201 ASR9k. CRS 1 NCS) , ﬁ%iﬁﬁtﬂﬁl ESitinRPERMEE AR,

R

N

1. BRP2

2. EBEBRBRIMAILTHFRZE (TI-LFA), B runisis. it ER TI-LFA 2RESMEO TEMNES ML RS E TR ER;
OSPF # TI-LFA Be ET .

FE: AXTILFARERESR, HE2RNE (XToBRBHENS—EEE) .

RP/0/0/CPUO:p2#runisis
RP/0/0/CPUO:p2#show run router isis
Sat Dec 5 00:31:00.821 UTC

router isis 1

net 49.1921.6800.0004.00
address-family ipv4 unicast

metric-style wide

mpls traffic-eng level-2-only
mpls traffic-eng router-id LoopbackO
redistribute connected
segment-routing mpls

!

interface Loopback0

passive

circuit-type level-2-only
address-family ipv4 unicast
prefix-sid absolute 16142

|

1

interface GigabitEthernet0/0/0/0
circuit-type level-2-only
point-to-point

address-family ipv4 unicast
fast-reroute per-prefix
fast-reroute per-prefix ti-1lfa
|

1

interface GigabitEthernet0/0/0/1
circuit-type level-2-only
point-to-point

address-family ipv4 unicast
fast-reroute per-prefix
fast-reroute per-prefix ti-1fa
|

!

interface GigabitEthernet0/0/0/2
circuit-type level-2-only
point-to-point

address-family ipv4 unicast
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fast-reroute per-prefix
fast-reroute per-prefix ti-lfa
|

!

interface GigabitEthernet0/0/0/3
circuit-type level-2-only
point-to-point

address-family ipv4 unicast
fast-reroute per-prefix

fast-reroute per-prefix ti-1fa
|

RP/0/0/CPUO:p2#

3. A pe2r DAMIEZE] PE2 &M ERIZ.

RP/0/0/CPUO:p2#pe2r
RP/0/0/CPUO:p2#show route 192.168.0.5
Sat Dec 5 00:19:54.287 UTC

Routing entry for 192.168.0.5/32
Known via "isis 1", distance 115, metric 10, type level-2
Installed Dec 5 00:19:02.940 for 00:00:51
Routing Descriptor Blocks
10.0.0.34, from 192.168.0.5, via GigabitEthernet0/0/0/0, Protected
Route metric is 10
10.0.0.29, from 192.168.0.5, via GigabitEthernet0/0/0/3, Backup
Route metric is 0
No advertising protos.
RP/0/0/CPUO:p2#

4. i show isis ipv4 fast-reroute 192.168.0.5/32 detail AZFRAMY P EXLEHMEMITMEER. FE, ZZHEEL
i P1,

RP/0/0/CPUQ:p2#show isis ipv4 fast-reroute 192.168.0.5/32 detail
Sat Dec 5 00:42:13.455 UTC

L2 192.168.0.5/32 [10/115] medium priority
via 10.0.0.34, GigabitEthernet0/0/0/0, pe2, SRGB Base: 16000, Weight: 0
FRR backup via 10.0.0.29, GigabitEthernet0/0/0/3, pl, SRGB Base: 16000, Weight: 0
P: No, TM: 15, LC: No, NP: No, D: Yes, SRLG: Yes
src pe2.00-00, 192.168.0.5, prefix-SID index 42, R:0 N:1 P:0 E:0 V:0 L:0
RP/0/0/CPUO:p2#s

5. I pe2mf DUIIFAE &% 5 &1 R 1ZAEILEL .

RP/0/0/CPUO:p2#pe2mf
RP/0/0/CPUO:p2#show mpls forwarding labels 16042
Sat Dec 5 00:28:10.123 UTC

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
16042 Pop No ID Gi0/0/0/0 10.0.0.34 0
16042 No ID Gi0/0/0/3 10.0.0.29 0 (1)

EE: MHPHRNSRRZENEKE (FRRAZR) .

6. i show cef 192.168.0.5 LIZEF LT Gi0/0/0/0 RIEZE KR FNLZT Gi0/0/0/3 B Gi0/0/0/2 K ZMH IR
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RP/0/0/CPUQ:p2#show cef 192.168.0.5
Sat Dec 5 00:46:36.587 UTC

192.168.0.5/32, version 7864, internal 0x1000001 Oxl (ptr Oxal3e0374) [1], 0x0 (0xal3ab758), 0xa28
(0xal76e050)

Updated Dec 5 00:46:26.947
local adjacency 10.0.0.34
Prefix Len 32, traffic index 0, precedence n/a, priority 1
via 10.0.0.34/32, GigabitEthernet0/0/0/0, 15 dependencies, weight 0, class 0, protected [flags 0x400]
path-idx 0 bkup-idx 1 NHID 0x0 [0xa0d215c8 0xal0d214e0]
next hop 10.0.0.34/32
local label 16042 labels imposed {ImplNull}
via 10.0.0.29/32, GigabitEthernet0/0/0/3, 15 dependencies, weight 0, class 0, backup [flags 0x300]
path-idx 1 NHID O0x0 [0xal051598 0x0]
next hop 10.0.0.29/32
local adjacency
local label 16042 labels imposed {16042}
RP/0/0/CPUQ:p2#

7. HWIANLITES, LAKHMN P2 2| PE2 g93%0:

RP/0/0/CPUO:p2#conf t

Sat Dec 5 01:41:06.523 UTC

RP/0/0/CPUQ:p2 (config) #int gigabitEthernet 0/0/0/0
RP/0/0/CPU0:p2 (config-if) #shut

RP/0/0/CPUO:p2 (config-if) #commit

Sat Dec 5 01:41:16.602 UTC

RP/0/0/CPU0:p2 (config-if) #end

RP/0/0/CPUO:p2#

8. =i RC_Helper £, LLiE%Z Reactive Control (EIhiZH]) HO. FEEFANMBERIEFRA 40 BIFERE, %8
RHBEMBEIBEK 45. Lo, TEFENE, iZMEE N BGP-LS HiEEF M.

> Received BGP-LS update. Begin processing...

>> Event Type: REMOVAL

>> Element: 10.0.0.32/30

>> WAE network model updated

>> WAE analyzing impact to Segment Routing tunnels...

>> WAE simulating and optimizing tunnel src:name=pel:pel-pe2
>>> WAE determined optimal path for tunnel pel:pel-pe2

>>> Path delay:40.0

>>> Contract is satisfied

>> Deploying to network

>> Deployed to network

> Waiting for notification from amgp://127.0.0.1:61615/topic://bgpls-notification.topology-changeREST. ..
> Received BGP-LS update. Begin processing...

>> Event Type: REMOVAL

>> Element: 10.0.0.32/30
>> WAE network model updated

\
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>> WAE analyzing impact to Segment Routing tunnels...
>> WAE has determined optimization not required for tunnel pel:pel-pe2
> Waiting for notification from amgp://127.0.0.1:61615/topic://bgpls-notification.topology-changeREST...

> Received BGP-LS update. Begin processing...

9. =i APPIEIF, EREINAEO. EEE.

Message from WAE: "

>>> WAE determined optimal path for tunnel pel:pel-pe2

>>> Path delay:40.0

>>> Contract is satisfied"

>

Message from WAE: "

>> WAE has determined optimization not required for tunnel pel:pel-pe2"
>

10. |SEI{EMEE LA VNC thiErR, LLiie] WAE Design (WAE i)
1. iR s3 File (32#F) > Open from (JTHAR) > WAE, RS OK (FAE) -
12. %% LSP &k, ARSI ZEUEIEHREZ. ;T2 P2 5 PE2 2 a4 E XH.

13. WHEHTEEE

File Edit View Insert Initializers Tools Window Add-Ons Help
L3  Measured Traffic = Q og] {’} - B -_..- « DN (Trafic Levels) » (QoS) + X (Layouts) ¥ iP 87

planfile planfile(1) planfile(2) planfile(3) | planfile(4) |

. s
N /%

////

5
.//
"
&
Interfaces Demands Shortest Paths Nodes LSPs Segment List Hops Sites SRALGs AS
Show All | | Select All = Fih;er ™ 11 rows (1 selected) {::3 v
MName Source Destination Setup BW Setup BW Sim Traff Meas Traff Sim TraffMeas-SetupB\ Routed Shortest TE Path  Metric Type Shortest TE Path b

S I I I S N T S N
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13. %1% Segment List Hops (4TERFIFBED ®ITF, FHEEZBEMEEG=ZNBRIE: 16142, 2400x 71 16042,

14, STERFIRBEH

Interfaces Demands Shortest Paths MNodes LSPs Segment List Hops Sites SALGs AS
Show All Select All | | Filter * 3/3 rows (0 selected) L':J hd
Name Step Segment Node Segment Interface Segment LSP Segment AnycastGroup Type sSID
1|pe1-pel-pe2 1 p2 Node 16142
2|pel-pel-pe2 2 p2 GigabitEtherneto/o/o/2 Interface 24005
SIpEW-peI-DEZ 3 pe2 Mode 16042

14. N\E&H2% PE1, i\ show mpls traffic-eng tunnels, FHEZEMiHPH=Mr%.

RP/0/0/CPUO:pel#show mpls traffic-eng tunnels
Sat Dec 5 01:57:33.564 UTC

Name: tunnel-tel00l1 Destination: 192.168.0.5 Ifhandle:0x580 (auto-tunnel pcc)
Signalled-Name: pel-pe2
Status:
Admin: up Oper: up Path: wvalid Signalling: connected

path option 10, (Segment-Routing) type explicit (autopcc tel001l) (Basis for Setup)
Protected-by PO index: none G-PID: 0x0800 (derived from egress interface properties)
Bandwidth Requested: 0 kbps CTO
Creation Time: Fri Dec 4 07:16:49 2015 (18:40:45 ago)
Config Parameters:
Bandwidth: 0 kbps (CTO0) Priority: 7 7 Affinity: O0x0/0xffff
Metric Type: TE (default)
Path Selection:
Tiebreaker: Min-fill (default)
Protection: any (default)
Hop-limit: disabled
Cost-1limit: disabled
Path-invalidation timeout: 45000 msec (default), Action: Tear (default)
AutoRoute: enabled LockDown: disabled Policy class: not set
Forward class: 0 (default)
Forwarding-Adjacency: disabled
Loadshare: 0 equal loadshares
Auto-bw: disabled
Path Protection: Not Enabled
BFD Fast Detection: Disabled
Reoptimization after affinity failure: Enabled
SRLG collection: Disabled
Auto PCC:
Symbolic name: pel-pe2
PCEP ID: 1002
Delegated to: 198.18.1.26
Created by: 198.18.1.26
History:
Tunnel has been up for: 18:40:45 (since Fri Dec 04 07:16:49 UTC 2015)
Current LSP:
Uptime: 00:16:00 (since Sat Dec 05 01:41:34 UTC 2015)
Prior LSP:
ID: 2 Path Option: 10
Removal Trigger: reoptimization completed

Segment-Routing Path Info (PCE controlled)
Segment0[Node]: 192.168.0.4, Label: 16142
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Segmentl[Link]: 10.0.0.22 - 10.0.0.21, Label: 24005
Segment2[Node]: 192.168.0.5, Label: 16042
Displayed 1 (of 1) heads, 0 (of 0) midpoints, 0 (of 0) tails
Displayed 1 up, 0 down, 0 recovering, 0 recovered heads
RP/0/0/CPUQ:pel#

15. M\ CE1, ¥ tracece2 LUBEEE| CE2 HUER1R. X, ZZMBELZTP

RP/0/0/CPUO:celftracece2
RP/0/0/CPUO:cel#traceroute 10.0.0.37
Sat Dec 5 02:02:05.015 UTC

Type escape sequence to abort.
Tracing the route to 10.0.0.37

pel (10.0.0.10) 39 msec 9 msec 0 msec

BSw NN

pe2 (10.0.0.26) 29 msec 19 msec 9 msec
5 ce2 (10.0.0.37) 59 msec * 109 msec
RP/0/0/CPUO:cel

2, REBETP1.

p2 (10.0.0.17) [MPLS: Labels 24005/16042 Exp 0] 119 msec 29 msec 49 msec
pl (10.0.0.21) [MPLS: Label 16042 Exp 0] 69 msec 9 msec 29 msec

16. M P2, HiAFI& pe2mf (55244 show mpls forwarding labels 16042) , DII&IEM PE2 {FRANERTZ. ;TE PE2 #5358

16042 3% %, HIEETEAEHERE.

AR MRENARAEEERNK, HEA exit FR, UBREUTHS,

RP/0/0/CPUO:p2#pe2mf
RP/0/0/CPUO:p2#show mpls forwarding labels 16042
Mon Dec 7 07:24:27.007 UTC

Local Outgoing Prefix Outgoing Next Hop

Label Label or ID Interface

16042 16042 No ID Gi0/0/0/2 10.0.0.21
16042 No ID Gi0/0/0/3 10.0.0.29

RP/0/0/CPU0O:p2

A2 A=
ER7E

I

HIEFRRMATEFS— &R, HURNATEBRITIES 3 FEIENAR.
1. 7ERREAEE P2 L, M\ show ip int br II&IE P2 48R AVIRTS.

RP/0/0/CPUO:p2#show ip int br
Mon Dec 7 07:29:37.516 UTC

Interface IP-Address Status
Loopback0 192.168.0.4 Up
MgmtEth0/0/CPU0/0 198.18.1.34 Up
GigabitEthernet0/0/0/0 10.0.0.33 Shutdown
GigabitEthernet0/0/0/1 10.0.0.17 Up
GigabitEthernet0/0/0/2 10.0.0.22 Up
GigabitEthernet0/0/0/3 10.0.0.30 Up

2. HWIANUUT @S LIS FHEE gi0/0/0/2:

RP/0/0/CPUO:p2#conf t

Mon Dec 7 07:29:48.345 UTC

RP/0/0/CPUO:p2 (config) #int gigabitEthernet 0/0/0/2
RP/0/0/CPUQ:p2 (config-if) #shut

©2016 BRF/ZEMBAR. WA, FAXEAEARTATRLFLTHESR.
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RP/0/0/CPUO:p2 (config-if) #comm
Mon Dec 7 07:30:10.414 UTC
RP/0/0/CPUO:p2 (config-if) #end
RP/0/0/CPUQ:p2#

3. BRIUE PS #%EAVIRTS.
RP/0/0/CPUO:p2#show ip int br
Mon Dec 7 07:30:15.993 UTC

Interface IP-Address Status
Loopback0 192.168.0.4 Up
MgmtEth0/0/CPUO0/0 198.18.1.34 Up
GigabitEthernet0/0/0/0 10.0.0.33 Shutdown
GigabitEthernet0/0/0/1 10.0.0.17 Up
GigabitEthernet0/0/0/2 10.0.0.22 Shutdown
GigabitEthernet0/0/0/3 10.0.0.30 Up

RP/0/0/CPUQ:p2#

4. J=i RC_Helper £, LLi%E#EZ| Reactive Control (LIhiFEH) HO.

>> Event Type: REMOVAL
>> Element: 10.0.0.20/30
>> WAE network model updated

>> WAE analyzing impact to Segment Routing tunnels...

>> WAE simulating and optimizing tunnel src:name=pel:pel-pe2

>>> WAE determined optimal path for tunnel pel:pel-pe2
>>> Path delay:50.0

Protocol
Up

Up

Down

Up

Down

Up

MBLER; TEHEREEK.

>>> Contract cannot be satisfied. WAE is set to optimize to best available path

>> Deploying to network

>> Deployed to network

> Waiting for notification from amgp://127.0.0.1:61615/topic://bgpls—-notification.topology-changeREST...

> Received BGP-LS update. Begin processing...
>> Event Type: REMOVAL

>> Element: 10.0.0.20/30
>> WAE network model updated

>> WAE analyzing impact to Segment Routing tunnels...

>> WAE has determined optimization not required for tunnel pel:pel-pe2

5. mifi APPIEIIF, LUEEZINAEO. TEMEEMNGER; NELTRET 45.

>> WAE has determined optimization not required for tunnel pel:pel-pe2"

>

Message from WAE: "

>>> WAE determined optimal path for tunnel pel:pel-pe2
>>> Path delay:50.0

>>> Contract cannot be satisfied. WAE is set to optimize to best available path"

>

Message from WAE:

©2016 BRF/ZEMBAR. WA, FAXEAEARTATRLFLTHESR.
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>> WAE has determined optimization not required for tunnel pel:pel-pe2">

6. mET{EShsEE LA VNC RiEAR, LLijal WAE Design (WAE i&it)

7. k& &ET File (3THF) > Open from THAR) > WAE.

8. =it LSP I+, AREFZITUERINERPAIMNIZEEZ. EERIZHKEZIREE PE1-P1-PE2,
15. PE1-P1-PE2 &1

File Edit View |Insert |Initializers Tools Window Add-Ons Help
L3  Measured Traffic = Q og] {’:’ - 3 ‘,,-- - Q5N (Trafic Levels) » (GoS) + X (Layouts) ¥ 5P 37

planfile planfile(1) planfile(2) planfile(3) planfils(4) planfilz(5)

Interfaces Demands Shortest Paths Nodes LSPe Segment List Hops Sites SRLGs AS
Show All Select All ™ | Filter ™| 1/1 rows (1 selected) L::l ~
MName Source Destination Setup BW Setup BW 8im Traft Meas Traff Sim Traffleas-SetupB\ Routed Shortest TE Path  Metric Type Shortzst TE Path h

9. i%#F Segment List Hops (4rERFURBEE) EI+, HEEANHE.
B 16. SEFIFRBE

Interfaces Demands Shortest Paths MNodes LSPs Segment List Hops Sites SALGs AS
Show All Select All [ | Filter '*| 2/2 rows (0 selectsd) 5 g
Name Step Segment Node Segment Interface Segment LSP Segment AnycastGroup Type =110l
i pel-pel-pe2 [ 1 pel GigabitEthe met0/0/0/1 [ Interface 24003
2:pe1—pel—p92 2 pe2 Node 16042

10. M CE1, #iA tracece2 LUIiE CE1 R AREEERE 15 h B RAIERE.

RP/0/0/CPUQ:celftracece?2
RP/0/0/CPUO:cel#traceroute 10.0.0.37
Sat Dec 5 02:25:23.830 UTC

Type escape sequence to abort.
Tracing the route to 10.0.0.37

pel (10.0.0.10) 29 msec 9 msec 0 msec
pl (10.0.0.5) [MPLS: Label 16042 Exp 0] 59 msec 9 msec 9 msec
pe2 (10.0.0.26) 9 msec 19 msec 29 msec
ce2 (10.0.0.37) 49 msec * 59 msec
RP/0/0/CPUQ:cel#

"UJ>WI\JH
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IR A. EEER
ABANAMAEERTHS. G0, NBCOEEARRLRARETEZLME ST, WEEEERRAS.

R

Ni

ik B 4t B
1. 7EP2 L, #i\ showipintbr AEEXHRE.

RP/0/0/CPUO:p2#show ip int br
Sat Dec 5 21:42:53.171 UTC

Interface IP-Address Status Protocol
Loopback0 192.168.0.4 Up Up
MgmtEth0/0/CPU0/0 198.18.1.34 Up Up
GigabitEthernet0/0/0/0 10.0.0.33 Shutdown Down
GigabitEthernet0/0/0/1 10.0.0.17 Up Up
GigabitEthernet0/0/0/2 10.0.0.22 Shutdown Down
GigabitEthernet0/0/0/3 10.0.0.30 Up Up

RP/0/0/CPUQ:p2#

2. i show configuration rollback changes last 2 IEERGHEMNEN, HEIFERESTFTATTE.

RP/0/0/CPUO:p2#show configuration rollback changes last 2
Sat Dec 5 21:46:21.827 UTC

Building configuration...

'l IOS XR Configuration 5.3.2

interface GigabitEthernet0/0/0/0

no shutdown

!

interface GigabitEthernet0/0/0/2

no shutdown

|

end

RP/0/0/CPUQ:p2#

3. I rollback configuration last 2 LA FF{4[E1% .

RP/0/0/CPUO:p2#rollback configuration last 2
Sat Dec 5 21:48:29.528 UTC

Loading Rollback Changes.
Loaded Rollback Changes in 1 sec

Committing.RP/0/0/CPUO:Dec 5 21:48:30.848 : ifmgr[227]: $PKT INFRA-LINK-3-UPDOWN : Interface
GigabitEthernet0/0/0/2, changed state to Down

RP/0/0/CPUO:Dec 5 21:48:30.858 : ifmgr[227]: $PKT INFRA-LINK-3-UPDOWN : Interface GigabitEthernet0/0/0/0,
changed state to Down

RP/0/0/CPUO:Dec 5 21:48:30.968 : ifmgr[227]: $PKT INFRA-LINK-3-UPDOWN : Interface GigabitEthernet0/0/0/2,
changed state to Up

RP/0/0/CPUO:Dec 5 21:48:30.968 : ifmgr[227]: $PKT INFRA-LINK-3-UPDOWN : Interface GigabitEthernet0/0/0/0,
changed state to Up

4 items committed in 1 sec (3)items/sec

Updating.

Updated Commit database in 1 sec

Configuration successfully rolled back 2 commits.
RP/0/0/CPUO:p2#

£ 32,
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4. NEABEOMAN Japp.sh LUSEHE s,
5 EMRz et ZRBE, EITUUTIRIE:
a. HiANd.
b. 7£ Enter the Row Number of the LSP to Delete 1T, i\ 0 LUFS%HAIREE.
>
>
d

Here is the list of tunnels

0 {'source': u'pel', 'destination': u'pe2', 'name': u'pel-pe2'}
Enter the row number of the LSP to delete: 0

Deleting tunnel...

Tunnel deleted

>

>

6. ¥ Ctrl-C LURHNAEN; Z2BREERAK.

ACTraceback (most recent call last):
File "client application.py", line 339, in <module>
r, w, x = select.select([sys.stdin, sockl, [], [1])
KeyboardInterrupt
[wae@wae63 ~]$

7. HI .Jreset_model.sh LIEF WAE iXI3Ct. Efdr$4iE F A9 Snapshot execution succeeded JHE, LIEIA WAE Xl

XHBEEE.
[wae@wae63 ~]$ ./reset model.sh
[2015-12-05 22:03:22,424 UTC] [INFO ] [snapshot] [9175] We will look for the existence of the network
authentication file over these paths: [/home/wae/.cariden/etc/auth.enc, /opt/cariden/etc/auth.enc,
/opt/cariden/software/mate/mate-6.3.0-20151124002453287/etc/auth.enc]
[2015-12-05 22:03:22,437 UTC] [INFO ] [snapshot] [9175] lock succeeded on file [/opt/cariden/work/wae-

sr 198.18.1.32 lockfile]

[2015-12-05 22:03:22,456 UTC] [INFO ] [snapshot] [9175] Starting snapshot execution

[2015-12-05 22:03:22,457 UTC] [INFO ] [snapshot] [9175] Running: [DISCOVERY TASKS]

[2015-12-05 22:03:22,457 UTC] [INFO ] [snapshot] [9175] Running: [LOGIN FIND IGP DB]

[2015-12-05 22:03:22,457 UTC] [INFO ] [snapshot] [9175] Task Name: [LOGIN FIND IGP DB]
I

[2015-12-05 22:03:22,458 UTC] [INFO snapshot] [9175] Running command:

R E R i 3 Pages Of Code Deleted KKK KKK KK KK

[2015-12-05 22:03:48,132 UTC] [NOTICE

[2015-12-05 22:03:48,134 UTC] [INFO
[ARCHIVE INSERT TASKS]

[wae@wae63 ~]1$

snapshot] [9175] Execution time: 00:00:08
snapshot] [9175] Cancelling currently running snapshot item:

[2015-12-05 22:03:48,130 UTC] [NOTICE ] [snapshot] [9175] Snapshot execution succeeded
[2015-12-05 22:03:48,130 UTC] [NOTICE ] [snapshot] [9175] -------—--—--——-- Snapshot Execution Statistics -
[2015-12-05 22:03:48,131 UTC] [NOTICE ] [snapshot] [9175] Name: DISCOVERY TASKS
[2015-12-05 22:03:48,131 UTC] [NOTICE ] [snapshot] [9175] Execution time: 00:00:13
[2015-12-05 22:03:48,131 UTC] [NOTICE ] [snapshot] [9175] Name: ANALYSIS TASKS
[2015-12-05 22:03:48,132 UTC] [NOTICE ] [snapshot] [9175] Execution time: 00:00:03
[2015-12-05 22:03:48,132 UTC] [NOTICE ] [snapshot] [9175] Name: ARCHIVE INSERT TASKS
I
I

\
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8. EERIZNA, HPITUT#RIEZ—:
o ENNAENERZNA, BEMA Japp.sh.
o EREEENERT, HFHRITUTHME:
a. S5fn%) Demonstration Control Center GER{EHIFL)
b. i%#F Stop (ZLb) .
c. i%#% stopVIRL.
d. i&#% Start (FF8R) .

e. i%#F startDemo.
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