JuniPer

NETWORKS

Junos® OS

Routing Matrix with a TX Matrix Plus Router
Deployment Guide

Modified: 2018-07-06

Copyright © 2018, Juniper Networks, Inc.



Juniper Networks, Inc.

1133 Innovation Way

Sunnyvale, California 94089

USA

408-745-2000

www.juniper.net

Juniper Networks, the Juniper Networks logo, Juniper, and Junos are registered trademarks of Juniper Networks, Inc. and/or its affiliates in
the United States and other countries. All other trademarks may be property of their respective owners.

Juniper Networks assumes no responsibility for any inaccuracies in this document. Juniper Networks reserves the right to change, modify,

transfer, or otherwise revise this publication without notice.

Junos® OS Routing Matrix with a TX Matrix Plus Router Deployment Guide
Copyright © 2018 Juniper Networks, Inc. All rights reserved.

The information in this document is current as of the date on the title page.
YEAR 2000 NOTICE

Juniper Networks hardware and software products are Year 2000 compliant. Junos OS has no known time-related limitations through the
year 2038. However, the NTP application is known to have some difficulty in the year 2036.

END USER LICENSE AGREEMENT

The Juniper Networks product that is the subject of this technical documentation consists of (or is intended for use with) Juniper Networks
software. Use of such software is subject to the terms and conditions of the End User License Agreement (“EULA”) posted at
https://www.juniper.net/support/eula/. By downloading, installing or using such software, you agree to the terms and conditions of that
EULA.

ii Copyright © 2018, Juniper Networks, Inc.


https://www.juniper.net/support/eula/

Table of Contents

About the Documentation . ... . . Xvii

Documentation and Release Notes . ........... . i, XVii

Using the Examples in ThisManual .. ........ .. ... ... ... .. .. ... ... XVii

Merginga Full Example . ... ... . XViii

Merging a Snippet . . ... XViii

Documentation Conventions . . ... Xix

Documentation Feedback . ........ ... . XXi

Requesting Technical Support . ......... . e XXi

Self-Help Online Toolsand Resources . . . ......covviiiii .. XXi

Openinga Case With JTAC . . . ... . i XXii

Part1 Overview
Chapter1 Understanding How a Routing Matrix with a TX Matrix Plus Router

WOTKS et i i e ettt e et 3

Overview of a Routing Matrix with a TX Matrix Plus Router. . ................. 3

Routing Matrix Terms and ACrONYMIS . . .. e e e 4

Managing the Routing Matrix as a Single Router. . ....... .. ... ... ... ....... 5

Merging EXamples . .. ... 6

Merginga FUllExample. . . ... .. 6

Merging a SnipPet . . ... 7

ForMore Information. . ... . e 7

Routing Engine Connectivity in a Routing Matrix with a TX Matrix Plus Router. ... 8
Redundant Host Subsystems in a Routing Matrix with a TX Matrix Plus

ROUtEr 9
Chapter 2 Supported Routing Matrix Configurations with a TX Matrix Plus
[ LU 1= N
Routing Matrix with TXP-T1600 Configuration............. ... ... ... ...... n
FPC Numbering for Interfaces in TXP-T1600 Configuration.................. 13
Routing Matrix with TXP-T1600-3D Configuration. ... ..................... 14
FPC Numbering for Interfaces in TXP-T1600-3D Configuration............... 16
Routing Matrix with TXP-T4000-3D Configuration........................ 18
FPC Numbering for Interfaces in TXP-T4000-3D Configuration.............. 20
Routing Matrix with a TXP-Mixed-LCC-3D Configuration.................... 22
Use Case for a Routing Matrix with a TX Matrix Plus Router in a
TXP-Mixed-LCC-3D Configuration . . ... e 25
FPC Numbering for Interfaces in TXP-Mixed-LCC-3D Configuration........... 26
Chapter 3 System Requirements ...ttt e i e 29
System Requirements for a Routing Matrix with a TX Matrix Plus Router. . ... .. 29

Copyright © 2018, Juniper Networks, Inc. iii



Routing Matrix with a TX Matrix Plus Router Deployment Guide

Part 2
Chapter 4

Configuring a Routing Matrix with a TX Matrix Plus Router

Configuring a Routing Matrix with a TX Matrix Plus Router............. 33
Roadmap for Configuring a Routing Matrix with a TX Matrix Plus Router....... 33
Connecting to a Routing Matrix with a TX Matrix Plus Router. . .............. 35
Accessing a Routing Engine by Direct Console Connection to a Serial
POt . 35
Accessing a Routing Engine by Telnet Access to a Management Ethernet
POt . 35
Accessing a Routing Engine by Logging In from the CLI of Another Routing
ENgine .. e 36
Using Configuration Groups and Inheritance in a Routing Matrix with a TX Matrix
PlUus ROUtEr . . 36
Overview of Configuration Groups and Inheritance in a Routing Matrix. . . .. 36
Creating Configuration Groups in a Routing Matrix . .................... 37
Applying a Configuration Group in a Routing Matrix.................... 38
Displaying Inherited Statements . .......... ... ... . . . . . . . ... 38
Disabling Inheritance of a Configuration Group in the Routing Matrix . . . . .. 39
Using Special Configuration Groups for the Routing Engines in the Routing
MatriX . e 39
Using Global FPC Numbering for Interfaces in a Routing Matrix with a TX Matrix
Plus RoUter ... 42
Configuring Protocols and Other Features on a Routing Matrix with a TX Matrix
PlUs ROULEr . o 43
Configuring Chassis-Specific Features on a Routing Matrix with a TX Matrix Plus
ROUtEr 43
Configuring PIC-Specific Featuresona T1600 or T4000 Router in a Routing
MatriX . 43
Configuring an Alarm to Trigger if an LCC in the Routing Matrix Does Not
Come ONliNe ..ot 44
Configuring an LCC in the Routing Matrix to Stay Offline................ 44
For More Information . ... ... .. . 45

Committing Configurations on a Routing Matrix with a TX Matrix Plus Router. . . 45
Committing a Configuration to Both Master and Backup Routing Engines in

the Routing Matrix . . ... 45
Committing a Configuration to the Master Routing Engines (Only) in the
Routing Matrix . . ... 47
Synchronizing to the Configuration on the Other Routing Engine . ... ... ... 47
Example Configuration for a Routing Matrix with a TX Matrix Plus Router. . . . .. 48
Example Routing Matrix Topology . . ... ..o 48
Example Routing Matrix Configuration . ............ ... ... ... ... ..... 49
Verifying the Configuration of a Routing Matrix with a TX Matrix Plus
ROULEr . . 55
Displaying Junos OS VEISIONS . . .o e e e 55
Displaying Configured Interfaces . ............ ... ... ... . .. ... ... 59
Displaying Available Routes . . ........ ... ... .. . 60
Displaying Alarms and System Uptime . ......... ... ... .. ... ... 60
Displaying Craft Interface Messages . .. ........... .. .. 61
Displaying System Uptime . ............ ... . . . . 63

Copyright © 2018, Juniper Networks, Inc.



Table of Contents

Displaying Chassis Hardwareand Status. . ....................... 64
Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed
MOdE .. 72
Verifying the Configuration of a Routing Matrix with a TX Matrix Plus Router. ... 97
Displaying JUNOS OS VaISIONS . . . vttt e e e e e e 97
Displaying Junos OS Versions for AllRouters. . .................... 98
Displaying Junos OS Version forthe SFCOnly . . ................... 99
Displaying Junos OS Version fora Specific LCC . . .................. 99
Displaying Junos OS Versions for ALLCCs . .. ...... ... .. it 100
Displaying Configured Interfaces. . ......... ... . i 101
Displaying Available Routes . ... 102
Displaying Alarms and System Uptime . .......... ... ... ..o, 102
Displaying Craft Interface Messages. . . ........ .. ... 103
Displaying System Uptime . ... ... . . 105
Displaying Chassis Hardwareand Status. .. ........... ... ... ... 106
Displaying Information About All Hardware Components........... 106
Displaying Information About SIBs . ... ... 109
Displaying Information About Routing Engines . .. ................. 110
Displaying Information About FPCs . .. .......... ... ... .. . ....... 13
Displaying Information About LCCs .. .......... ... . . ... 13
Part 3 Administering and Troubleshooting a Routing Matrix with a TX
Matrix Plus Router
Chapter 5 Administering Hardware Components of a Routing Matrix with a TX Matrix
[ L F= T T < n7
Enabling and Disabling Hardware Components of a Routing Matrix with a TX
Matrix PlUS ROUTEr . . . .. 17
Displaying the Status of the Switching Fabric Topology of a Routing Matrix with
aTXMatrix PlusRouter. . ... . 120
Displaying Chassis Physical Locations for a Routing Matrix with a TX Matrix Plus
ROULEr L 121
Displaying the Status of Control Board Ethernet Switch Ports in a Routing Matrix
witha TX Matrix PlusRouter. . ... i 122
Ethernet Switches on Control Boards in the Routing Matrix . ............ 122
Connectivity Between SFC and LCC Routing Engines.. . . ............ 122
Connectivity Between SFC Master and Backup Routing Engines. . . . .. 123
Connectivity Between LCC Master and Backup Routing Engines.. . . . .. 123
Status of Ports on Control Board Ethernet Switches. .. ................ 124
Error Statistics for Ports on Control Board Ethernet Switches ... ........ 124
Traffic Statistics for Ports on Control Board Ethernet Switches.......... 125
Displaying Internal Ethernet Interfaces for a Routing Matrix with a TX Matrix Plus
ROULEr . . 126
Rebooting and Halting Hardware Components of the Routing Matrix with a TX
Matrix Plus ROUter . . ... 128

Copyright © 2018, Juniper Networks, Inc. \



Routing Matrix with a TX Matrix Plus Router Deployment Guide

Chapter 6

Chapter 7

Chapter 8

Administering Files and Processes of a Routing Matrix with a TX Matrix

[ L F Lo T < 129
Managing Files on Routing Engines in a Routing Matrix with a TX Matrix Plus
ROUtEr . . 129
Displaying a List of Files . .. ...... .. e 129
Displaying the Contentsofa File......... ... ... ... ... .. . . ... 130
Copying Files . . ... 131
Renaming Files . . ... 131
Deleting Files . . .. oo 131
Managing System Processes in a Routing Matrix with a TX Matrix Plus
ROULEr . . 132

Upgrading Software on a Routing Matrix with a TX Matrix Plus Router. . 133

Upgrading the Junos OS on a Routing Matrix with a TX Matrix Plus Router. . . .. 133
Logging In to the Master Routing Engine on the TX Matrix Plus Router . ... 135
Disabling Routing Engine Redundancy and GRES on the Routing Matrix. . . 136

Installing Junos OS on the Backup Routing Engines. .. ................. 137
Loading Software on the Backup Routing Engines. . .................. 145
Switching Routing Engine Mastership to the Backup Routing Engines.. . . .. 149
Installing Software on the New Default Master Routing Engines . . ....... 152
Loading Software on the New Default Master Routing Engines . .. ....... 153
Optional: Switching Routing Engine Mastership Back to the Default Master
Routing ENgines . . . ... 158
Restoring the Original Configuration . ........... .. ... ... ... .. ...... 160
Backing Up the Routing Engines . .. ... .. i 161
Troubleshooting a Software Upgrade Failure Due to Insufficient Free Disk Space
on a Routing Matrix with a TX Matrix PlusRouter. . ................... 165
Troubleshooting a Software Upgrade Failure Due to Insufficient Available DRAM
on a Routing Matrix witha TX Matrix PlusRouter. . .................... 172
Troubleshooting a Software Upgrade Failure Due to Mixed Software Versions
on a Routing Matrix witha TX Matrix PlusRouter. . . ................... 173
Troubleshooting a Routing Matrix with a TX Matrix Plus Router......... 177
Degraded Fabric Alarms on TX Matrix Plus Router with3DSIBs . ............ 177
Troubleshooting: Offline SIBs on TX Matrix PlusRouter. . .................. 178
Incorrect Software Version Installed on the TX Matrix Plus Router. .. ... .. 178
Incorrect Front Panel Switch Setting . .......... ... ... ... ... ... ..... 179
SIBHardware Failure. . . ... 190
Unsupported Hardware or Hardware Fault Alarms .. . .................. 192
Troubleshooting: Offline LCCs in a Routing Matrix with a TX Matrix Plus
ROULEr . . 193
Faulty Connection Between LCC Control Planeand theCIP............. 194
LCCs Configured in Single-ChassisMode . . .. ..., 194
LCC Mode Settoempty . ... 195
LCC Configured Offline . . . ... o 195
LCC Routing Engine or CB Incompatible with the TX Matrix Plus SFC.. . ... 196
Unsupported Hardware or Hardware Fault Alarms . .. ................. 197

vi

Copyright © 2018, Juniper Networks, Inc.



Table of Contents

Part 4
Chapter 9

Chapter10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Troubleshooting: LCC in Amnesiac Mode . . ... ..o 198
LCC Groups lcc number-re0 and lcc number-rel Not Configured . ........ 199
SFC Configuration Not Synchronized with LCC Configuration........... 200
Incompatibity Between LCC Routing Engine or Control Board and the TX

Matrix Plus Router (SFC) ... oo 200
Unsupported Hardware or Hardware Fault Alarms.. . . ................. 202

Configuration Statements and Operational Commmands

Configuration Statements: Chassis-Specific ............ccovevii. 207
alarm (Chassis) .. ..ot 208
(CC 209
[CC-MOdE .. 21
FEAUNANCY .t 212
routing-engine (Chassis) .. ... . 213
Configuration Statements: LCC-Specific .......cvvviiiiiiiiiinnnnnn, 215
fpc (TX Matrix and TX Matrix Plus Routers) .. ..., 216
OffliNe . 217
online-expected . ... ...t 218
Configuration Statements: FPC-Specific........... .o i, 219
pic (TX Matrix and TX Matrix PlusRouters) . .......... ... ... . . . . ... 220
810 171 221
Configuration Statements: PIC-Specific ........cviviiiiiiiiiiinnnnns 223
ABEregate-POMS . .. e 223
atm-cell-relay-accumulation .......... . ... . . 224
atm-l2circuit-mode . ... . 225
AN . .o 226
idle-cell-format . ... .. 227
max-queues-per-interface . .......... . . . e 228
NO-CONCAtENATE . . . . 229
POt (ChaSSiS) v e 230
g-pic-large-buffer . ... 231
red-buffer-occupancy . . ... 232
traffic-mManager . ... 234
Configuration Statements: System-Specific..................oiont. 239
DaCKUD-TOULEr . . 240
RoSt-Name ... 241
location (System) . ... .. 242
SCIIES o 244
SYSlOg (SySteM ) . o 247
HIME-Z0NE . . . 249
Configuration Statements: Syslog-Specific .............cciiiiat. 253
file (System LOggIiNg) . . . . oot 254
host (SysStem) ... 255
source-address (NTP, RADIUS, System Logging, or TACACS+) .. ............ 257

Copyright © 2018, Juniper Networks, Inc. vii



Routing Matrix with a TX Matrix Plus Router Deployment Guide

Chapter 15

Operational Commands: Chassis-Specific.................coovat. 259
clearchassisalarms fabricdegraded . .. ........ ... .. .. 261
clear chassis display MeSSage . . . o oo oo e 263
clear system reboot . . ... . 266
request Chassis Ch . . ... e 270
requEeSt ChassisS CiD . . v v oo 274
request chassis fabric guided-cabling disable . .......................... 276
request chassis fabric guided-cablingenable. . .......................... 277
reqUESt ChasSIS fPC . . o 279
request chassis fPM reSyNC . . ... 285
request ChassisS [CC . .. .. oo e 288
request Chassis PIC ... 290
request chassis routing-enginemaster. . ........... .. . .. 296
rEQUEST ChaSSiS SCE .« v v oottt e 301
request Chassis SiD . . .. 303
request chassis sib train-link-transmitslot . . ........... ... ... ... ... ... 306
request chassis sib train-link-receiveslot . . . ...... ... ... ... . . . . ... .. ... 307
request chassis sib f13 train-link-transmitslot. . . ........................ 308
request chassis sib f13 train-link-receiveslot. . . .......... ... .. ... ....... 309
request chassis spmbrestart . . ... . . . 310
set chassis display MesSsage . . ...t 312
show chassisalarms . . ... ... . 315
SHOW Chassis Cip . ..o e 334
show chassis craft-interface . . ... .. . . . . . . 336
show chassis environment . ... .. . e 354
show chassis environmentcb . ... ... . 433
show chassis environment Cip . ... .o 459
show chassis environment fpC. . . ... 461
show chassis environment fpmM . ... ... 510
show chassis environment lCC . ....... ... .. 517
show chassis environment pem . ... 522
show chassis environment routing-engine . . .. ... i . 536
show chassis environmeNnt SC . . .. ...ttt it 544
show chassis environment sfc.......... ... .. . . . . . 549
show chassis environmentsib. ......... ... ... . . . . . . . e 553
show chassis ethernet-switch . ... ... ... ... . . . . . . . . . . ... 586
show chassis fabric errors . . . ... .. 634
show chassis fabric fpCs . ... 639
show chassis fabricoptics. .. ... .. . 692
show chassis fabric optical-links . . .. ... ... . . 703
show chassis fabric plane . . . ... .. 708
show chassis fabric plane-location. ......... ... ... .. .. . . . . . ... 762
show chassis fabric topology . . ... .o o 771
show chassis firmware . . ... 806
SNOW ChasSiS fPC . . 822
show chassis hardware . . ... e 870
SNOW Chassis ICCS . ... oo e 11
Show Chassis [CC-mode . ... o e m3
show chassis location . ... .. . m5

viii

Copyright © 2018, Juniper Networks, Inc.



Table of Contents

show chassis Mac-addresSes . . ...ttt 1119
SNOW ChassisS PSA . . .o 127
SNOW ChasSiS PIC . . .ottt e e 1129
show chassis routing-engine . ... i 1156
Show Chassis SibS .. .. 1185
Show chassis spmb . ... 197
show chassis spmb sibs . . ... 1208
Chapter 16 Operational Commands: System Software-Specific................. 1215
request routing-engine login . . ... e 1217
request support information . ........ ... . . . 1220
request system logout . ... ... 1230
request system partition hard-disk . . ......... ... . 1231
request system reboot . . ... 1234
request system snapshot . . ... . 1240
request system software add . ......... ... 1249
request system softwaredelete. . ....... ... . . . . . 1263
request system software rollback . ........ .. ... .. . .. ... ... 1267
request system software validate . ........ .. ... ... .. ... .. . .. ... 1272
SNOW PfE [CC . . 1276
show pfe next-hop . ... ..o 1279
Show pfe route . ... 1284
show pfe statisticsdma . ........... . 1294
show pfe statistics error. . ... 1299
show pfe statistics ip . . ...t 1306
show pfe statisticsS IP6 . . ... 1310
show pfe statistics notification. .. ...... ... ... . . . . 1314
show pfe statistics traffic . . ... . 1318
show pfe statistics traffic protocolcfm . ...... ... ... .. . .. ... ... ..... 1329
show pfe statistics traffic protocolbfd. . ........... ... .. ... .. ... ....... 1331
SNOW PIE LBISE . . o oo 1334
show system audit . . ... . 1336
show system alarms. . ... .. 1344
show system boot-MESSages . ... .o vttt 1347
show system buffers . ... ... 1354
show system configuration archival . . .................. ... ... ... .. .... 1361
show system configurationrescue. . ... 1362
ShOow System ConNNECtioNS . .. ...t 1364
show system commit . ... ... . 1381
show system commitrevision . ... . 1384
ShOW SysStem Core-dUmPS . . ..t 1386
show system directory-usage . .. ...ttt 1399
request system halt . ... ... e 1403
SNOW SYSTEM MIEBMIOIY . . . 1409
ShOW SYSTEM PrOCESSES . . . . ottt e e 1435
SNOW SYSTEM QUEBUEBS . . . ..ttt 1464
show system reboot . . ... 1472
show system snapshot . .. ... 1476
show system software . ... 1479

Copyright © 2018, Juniper Networks, Inc. ix



Routing Matrix with a TX Matrix Plus Router Deployment Guide

show system statisticsarp. . ... .. 1487
show system statisticsclns . . ... .. 1494
show system statisticsicmp .. . ... 1500
show system statisticsS iCmMpP6 . ... oo 1505
show system statistics igmp ... ... ... 1511
show system statistics ip .. ... . oo 1515
show system statisticsS ip6 . ... oo e 1523
show system statistics mpls . . ... .. 1530
show system statisticsrdp . .. ... ..o 1535
show system statisticstcp .. ... oo 1539
show system statisticstnp. . ... . 1548
show system statisticstudp. . ... .. . o 1555
show system statistics Udp . .. ... .. 1559
show system statistics vpls . . ... ... o 1563
SHOW SYStemM StOrage . . ... 1569
show system switchover . ... .. . . 1578
show systemrollback . . ... . e 1585
Show SystemM UPtIME . . .. o 1587
SNOW SYSTEIM USEIS . . .ttt e e e e e e e 1592
show systemvirtual-memory . . ... . e 1597
SHOW VErSioN INVOKE-0N . . . . ..ot 1659
request system storage cleanup . ... 1682
FESTAIT . o 1693

X Copyright © 2018, Juniper Networks, Inc.



List of Figures

Part1 Overview
Chapter 2 Supported Routing Matrix Configurations with a TX Matrix Plus
0 1 1 = 1
Figure 1: TXP-T1600 Configuration. . ... ... e 12
Figure 2: TXP-T1600-3D Configuration . . ... 15
Figure 3: TXP-T4000-3D Configuration . ......... ... . . ... 19
Figure 4. TXP-Mixed-LCC-3D Configuration with One T4000 Router and Six
T1600 ROULEIS . . oot e 23
Figure 5: TXP-Mixed-LCC-3D Configuration with Two T4000 Routers and Four
TI600 ROUTEIS . . o o e 24
Figure 6: TXP-Mixed-LCC-3D Configuration with Three T4000 Routers and Two
TI600 ROULEIS . . o oo e 25
Part 2 Configuring a Routing Matrix with a TX Matrix Plus Router
Chapter 4 Configuring a Routing Matrix with a TX Matrix Plus Router............. 33

Figure 7. Example Topology of a Routing Matrix with a TX Matrix Plus Router. . . 49
Figure 8: Topology of a Routing Matrix with a TX Matrix Plus Router in a Mixed
MOdE . . 74

Copyright © 2018, Juniper Networks, Inc. Xi



Routing Matrix with a TX Matrix Plus Router Deployment Guide

xii Copyright © 2018, Juniper Networks, Inc.



List of Tables

About the Documentation......... ..ot i i i e xvii
Table :Notice lcons . . .. ..o XixX
Table 2: Text and Syntax Conventions . . ........ ... . .. Xix
Part1 Overview
Chapter 2 Supported Routing Matrix Configurations with a TX Matrix Plus
0 1 = 1
Table 3: FPC Numbering for up to Four Routers in a Routing Matrix............ 13
Table 4: FPC Numbering for up to Four T1600 Routers in a Routing Matrix
Conversion Chart . ... . 14
Table 5: FPC Numbering for up to Eight T1600 Routers in a Routing Matrix .. . . .. 16
Table 6: FPC Numbering for up to Eight T1600 Routers in a Routing Matrix —
Conversion Chart . ... .. 17
Table 7: FPC Numbering for up to Four T4000 Routers in a Routing Matrix. . . .. 20
Table 8: FPC Numbering for up to Four T4000 Routers in a Routing Matrix
Conversion Chart . ... .. e 21
Part 4 Configuration Statements and Operational Commands
Chapter 15 Operational Commands: Chassis-Specific ......coviiiiiiiiiinrnnnn 259
Table 9: show chassis alarms Output Fields . . . .......... ... ... ... ... ... 322
Table 10: show chassis cip OQutput Fields . .. ....... ... ... ... ... . ....... 334
Table 11: show chassis craft-interface Output Fields . . . ................... 338
Table 12: show chassis environment Output Fields . . ..................... 362
Table 13: show chassis environment cb Output Fields. . . .................. 436
Table 14: show chassis environment cip Output Fields . . . ................. 459
Table 15: show chassis environment fpc Output Fields . .. ................. 465
Table 16: show chassis environment fom Output Fields . . . ................. 5N
Table 17: show chassis environment pem Output Fields . .. ................ 525
Table 18: show chassis environment routing-engine Output Fields . .. ....... 539
Table 19: show chassis environment scg Output Fields . .. ................. 545
Table 20: show chassis environment sib Output Fields . . . ................. 555
Table 21: show chassis ethernet-switch Output Fields . .. ................. 589
Table 22: show chassis fabric errors Output Fields . .. .................... 636
Table 23: show chassis fabric fpcs Output Fields . . .. ... ... ... o L. 642
Table 24: show chassis fabric optics Output Fields . . . .................... 693
Table 25: show chassis fabric optical-links Output Fields . . . ............... 703
Table 26: show chassis fabric plane Output Fields . . .. .................... 710
Table 27: show chassis fabric plane-location Output Fields . . . ............. 764
Table 28: show chassis fabric topology Output Fields . . . .................. 773

Copyright © 2018, Juniper Networks, Inc. Xiii



Routing Matrix with a TX Matrix Plus Router Deployment Guide

Chapter 16

Table 29: show chassis firmware Output Fields . .. ........... .. .......... 810
Table 30: show chassis fpc Qutput Fields . . ........... ... . .. .. 832
Table 31: Routing Engines Displaying DIMM Information................... 874
Table 32: show chassis hardware Output Fields . .. ...................... 879
Table 33: show chassis lccs Output Fields . ... ... ... oo e 1M
Table 34: show chassis lcc-mode Output Fields . . ... ... ... . . ... m3
Table 35: show chassis location Output Fields . . ......................... 1m7
Table 36: show chassis mac-addresses Output Fields . . .................. N22
Table 37: show chassis psd Output Fields . . . ......... ... ... ... ... .. ... Nn27
Table 38: show chassis pic Output Fields . . ......... ... .. ... ... ...... N34
Table 39: show chassis routing-engine Output Fields . . .. ................. 1160
Table 40: show chassis sibs Qutput Fields . . .. ....... ... ... .. na7
Table 41: show chassis spmb Output Fields. . ........................... 1199
Table 42: show chassis spmb sibs Qutput Fields . . ...................... 1209
Operational Commands: System Software-Specific................. 1215
Table 43: Sample show Commands Called by the request support information
commandonan MX SeriesRouter. .......... .. . . e 1222
Table 44: Sample show Commands Called by the request support information
command on an EX Series 9200 Switch .. ............ .. ... ... . ... 1223
Table 45: Sample show Commands Called by the request support information
command on SRX Series deviCes . . . ... .o 1223
Table 46: show pfe next-hop Qutput Fields. . ........................... 1281
Table 47: show pferoute OQutput Fields . . ......... ... ... ... . . . ... 1287
Table 48: QFX Series, EX4600 switches, and OCX Series show pfe route
Hardware Table Output Fields . . ......... ... e 1287
Table 49: show pfe statistics dma Output Fields . . . ..................... 1295
Table 50: show pfe statistics error Output Fields . . ...................... 1300
Table 51: show pfe statistics ip Output Fields . . . ........................ 1308
Table 52: show pfe statistics ip6 Output Fields . ... ...................... 131
Table 53: show pfe statistics notification Output Fields . . . ................ 1315
Table 54: show pfe statistics traffic Output Fields . . . ..................... 1321
Table 55: show pfe statistics traffic protocol cfm Output Fields . . . ......... 1330
Table 56: show pfe statistics traffic protocol bfd Output Fields. ............ 1332
Table 57: show system alarms Output Fields . .. ........................ 1345
Table 58: show system buffers Output Fields . . ............ ... .. ........ 1357
Table 59: show system connections Output Fields. .. .................... 1367
Table 60: show system commit Qutput Fields . . ............ ... ......... 1382
Table 61: show system commit revision Output Fields . . . ................. 1384
Table 62: show system core-dumps Output Fields . . .................... 1389
Table 63: show system directory-usage Output Fields . .. ................. 1401
Table 64: show systemm memory Output Fields . . .............. ... ....... 141
Table 65: show system processes Output Fields . .. ..................... 1443
Table 66: show system queues Output Fields . . ........................ 1466
Table 67: show system snapshot Output Fields . . ....................... 1477
Table 68: show system storage Output Fields. .. ........................ 1572
Table 69: show system switchover Output Fields . . ..................... 1580
Table 70: show system uptime Output Fields. . . ........... .. ........... 1589
Table 71: show system users Output Fields . . .......... ... ... ... . ... 1594

Xiv

Copyright © 2018, Juniper Networks, Inc.



List of Tables

Table 72: show system virtual-memory Output Fields . . .................. 1600
Table 73: request system storage cleanup Output Fields . .. ............... 1685

Copyright © 2018, Juniper Networks, Inc. XV



Routing Matrix with a TX Matrix Plus Router Deployment Guide

XVi Copyright © 2018, Juniper Networks, Inc.



About the Documentation

« Documentation and Release Notes on page xvii
« Using the Examples in This Manual on page xvii
« Documentation Conventions on page xix

« Documentation Feedback on page xxi

« Requesting Technical Support on page xxi

Documentation and Release Notes

To obtain the most current version of all Juniper Networks” technical documentation,
see the product documentation page on the Juniper Networks website at
https://www.juniper.net/documentation/.

If the information in the latest release notes differs from the information in the
documentation, follow the product Release Notes.

Juniper Networks Books publishes books by Juniper Networks engineers and subject
matter experts. These books go beyond the technical documentation to explore the
nuances of network architecture, deployment, and administration. The current list can
be viewed at https://www.juniper.net/books.

Using the Examples in This Manual

If you want to use the examples in this manual, you can use the load merge or the load
merge relative command. These commands cause the software to merge the incoming
configuration into the current candidate configuration. The example does not become
active until you commit the candidate configuration.

If the example configuration contains the top level of the hierarchy (or multiple
hierarchies), the example is a full example. In this case, use the load merge command.

If the example configuration does not start at the top level of the hierarchy, the example
is a snippet. In this case, use the load merge relative command. These procedures are
described in the following sections.
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Merging a Full Example

To merge a full example, follow these steps:

1. From the HTML or PDF version of the manual, copy a configuration example into a
text file, save the file with a name, and copy the file to a directory on your routing
platform.

For example, copy the following configuration to a file and name the file ex-script.conf.
Copy the ex-script.conf file to the /var/tmp directory on your routing platform.

system {
scripts {
commit {
file ex-script.xsl;

}
}
}

interfaces {
fxpO {
disable;
unit O {
family inet {
address 10.0.0.1/24;

}
}
}
}

2. Merge the contents of the file into your routing platform configuration by issuing the
load merge configuration mode command:

[edit]
user@host# load merge /var/tmp/ex-script.conf
load complete

Merging a Snippet
To merge a snippet, follow these steps:

1. Fromthe HTML or PDF version of the manual, copy a configuration snippet into a text
file, save the file with a name, and copy the file to a directory on your routing platform.

For example, copy the following snippet to a file and name the file
ex-script-snippet.conf. Copy the ex-script-snippet.conf file to the /var/tmp directory
on your routing platform.

commit {
file ex-script-snippet.xsl; }

2. Move to the hierarchy level that is relevant for this snippet by issuing the following
configuration mode command:

[edit]
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user@host# edit system scripts
[edit system scripts]

3. Merge the contents of the file into your routing platform configuration by issuing the
load merge relative configuration mode command:

[edit system scripts]
user@host# load merge relative /var/tmp/ex-script-snippet.conf
load complete

For more information about the load command, see CLI Explorer.

Documentation Conventions

Table 1 on page xix defines notice icons used in this guide.

Table 1: Notice Icons

o Informational note Indicates important features or instructions.
g Caution Indicates a situation that might result in loss of data or hardware damage.
a Warning Alerts you to the risk of personal injury or death.
% Laser warning Alerts you to the risk of personal injury from a laser.

Q Tip Indicates helpful information.

Q Best practice Alerts you to a recommended use or implementation.

Table 2 on page xix defines the text and syntax conventions used in this guide.
Table 2: Text and Syntax Conventions

Convention Description Examples

Bold text like this Represents text that you type. To enter configuration mode, type the
configure command:

user@host> configure
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Table 2: Text and Syntax Conventions (continued)

Convention

Fixed-width text like this

Description

Represents output that appears on the
terminal screen.

Examples

user@host> show chassis alarms

No alarms currently active

Italic text like this « Introduces or emphasizes important « Apolicy term is a named structure
new terms. that defines match conditions and
« |dentifies guide names. actions.
« Identifies RFC and Internet draft titles. ¢ JUnos OS CLJ User Guide
« RFC1997 BGP Communities Attribute
[talic text like this Represents variables (options for which ~ Configure the machine’s domain name:
you substitute a value) in commands or
configuration statements. [edit]
root@# set system domain-name
domain-name
Text like this Represents names of configuration « To configure a stub area, include the

statements, commandes, files, and
directories; configuration hierarchy levels;
or labels on routing platform
components.

stub statement at the [edit protocols
ospf area area-id] hierarchy level.

« Theconsole portislabeled CONSOLE.

< > (angle brackets)

Encloses optional keywords or variables.

stub <default-metric metric>;

| (pipe symbol)

Indicates a choice between the mutually
exclusive keywords or variables on either
side of the symbol. The set of choices is
often enclosed in parentheses for clarity.

broadcast | multicast

(string1 | string2 | string3)

# (pound sign)

[ 1 (square brackets)

Indicates a comment specified on the
same line as the configuration statement
to which it applies.

Encloses a variable for which you can
substitute one or more values.

rsvp { # Required for dynamic MPLS only

community name members [
community-ids ]

Indention and braces ({ })

Identifies a level in the configuration
hierarchy.

; (semicolon)

Identifies a leaf statement at a
configuration hierarchy level.

[edit]
routing-options {
static {
route default {
nexthop address;
retain;
1
1
}

GUI Conventions

Bold text like this

Represents graphical user interface (GUI)
items you click or select.

« Inthe Logical Interfaces box, select
All Interfaces.

« To cancel the configuration, click
Cancel.

XX
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Table 2: Text and Syntax Conventions (continued)

Convention Description Examples
> (bold right angle bracket) Separates levels in a hierarchy of menu In the configuration editor hierarchy,
selections. select Protocols>Ospf.

Documentation Feedback

We encourage you to provide feedback, comments, and suggestions so that we can
improve the documentation. You can provide feedback by using either of the following
methods:

« Online feedback rating system—On any page of the Juniper Networks TechLibrary site
at https://www.juniper.net/documentation/index.html, simply click the stars to rate the
content, and use the pop-up form to provide us with information about your experience.
Alternately, you can use the online feedback form at
https://www.juniper.net/documentation/feedback/.

« E-mail—Send your comments to techpubs-comments@juniper.net. Include the document
or topic name, URL or page number, and software version (if applicable).

Requesting Technical Support

Technical product support is available through the Juniper Networks Technical Assistance
Center (JTAC). If you are a customer with an active J-Care or Partner Support Service
support contract, or are covered under warranty, and need post-sales technical support,
you can access our tools and resources online or open a case with JTAC.

« JTAC policies—For a complete understanding of our JTAC procedures and policies,
review the JTAC User Guide located at
https://www.juniper.net/us/en/local/pdf/resource-guides/7100059-en.pdf.

« Product warranties—For product warranty information, visit
https://www.juniper.net/support/warranty/.

« JTAC hours of operation—The JTAC centers have resources available 24 hours a day,
7 days a week, 365 days a year.

Self-Help Online Tools and Resources

For quick and easy problem resolution, Juniper Networks has designed an online
self-service portal called the Customer Support Center (CSC) that provides you with the
following features:

« Find CSC offerings: https://www.juniper.net/customers/support/
« Search for known bugs: https:/prsearch.juniper.net/
« Find product documentation: https:/www.juniper.net/documentation/

« Find solutions and answer questions using our Knowledge Base: https://kb.juniper.net/
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. Download the latest versions of software and review release notes:
https://www.juniper.net/customers/csc/software/

« Search technical bulletins for relevant hardware and software notifications:
https://kb.juniper.net/InfoCenter/

. Join and participate in the Juniper Networks Community Forum:
https://www.juniper.net/company/communities/

. Open a case online in the CSC Case Management tool: https:/www.juniper.net/cm/

To verify service entitlement by product serial number, use our Serial Number Entitlement
(SNE) Tool: https://entitlementsearch.juniper.net/entitlementsearch/

Opening a Case with JTAC

You can open a case with JTAC on the Web or by telephone.

« Use the Case Management tool in the CSC at https://www.juniper.net/cm/.

. Call1-888-314-JTAC (1-888-314-5822 toll-free in the USA, Canada, and Mexico).

For international or direct-dial options in countries without toll-free numbers, see
https://www.juniper.net/support/requesting-support.html.

XXii
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PART 1

Overview

« Understanding How a Routing Matrix with a TX Matrix Plus Router Works on page 3
« Supported Routing Matrix Configurations with a TX Matrix Plus Router on page 11

« System Requirements on page 29
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CHAPTERI1

Understanding How a Routing Matrix with
a I X Matrix Plus Router Works

« Overview of a Routing Matrix with a TX Matrix Plus Router on page 3

« Routing Matrix Terms and Acronyms on page 4

« Managing the Routing Matrix as a Single Router on page 5

« Merging Examples on page 6

« Routing Engine Connectivity in a Routing Matrix with a TX Matrix Plus Router on page 8

« Redundant Host Subsystems in a Routing Matrix with a TX Matrix Plus
Router on page 9

Overview of a Routing Matrix with a TX Matrix Plus Router

The TX Matrix Plus router is the centralized switch fabric of the routing matrix, which is
a multiterabit routing system for interconnecting routers.

The routing matrix multichassis architecture provides scalable growth for aggregation
and core services for voice, video, and data networks. It provides a flexible and
cost-effective means to simplify large point-of-presence (POP) and central office
environments. The routing matrix delivers high availability services from tunnel services,
ATM, DS3, OC3/STM1, OC12/STM4, Gigabit Ethernet, 10-Gigabit Ethernet, 100-Gigabit
Ethernet, OC48/5TM16, OC192/STM64, and other high-speed interfaces.

The routing matrix leverages the intelligent virtual services capabilities of the Junos”
operating system (Junos OS), which enables you to create multiple application-specific
logical networks over a single physical topology. This gives you the ability to virtually
separate traffic types that require unique network attributes—such as ATM or high-priority
voice over IP (VolP) and third-generation (3G) mobile traffic—from bulk transit IP traffic.

The router architecture cleanly separates control operations from packet forwarding
operations. This design eliminates processing and traffic congestions, permitting the
routing matrix to achieve terabit performance levels. Control operations in the routing
matrix are performed by the host subsystem, which runs Junos OS to handle traffic
engineering and configuration management. High availability, interchassis communications
are provided by an Ethernet LAN that interconnects the host subsystems in the TX Matrix
Plus router (also referred to as the switch-fabric chassis or the SFC) and the line-card
chassis (LCC) routers.
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Related
Documentation

A routing matrix based on a Juniper Networks” TX Matrix Plus router is a multichassis
architecture composed of one TX Matrix Plus router and one of the following LCC
configurations:

« TXP-T1600 configuration—Supports up to four interconnected Juniper Networks T1600
Core Routers.

« TXP-T1600-3D configuration—Supports up to eight interconnected Juniper Networks
T1600 Core Routers.

« TXP-T4000-3D configuration—Supports up to four interconnected Juniper Networks
T4000 Core Routers.

« TXP-Mixed-LCC-3D configuration—Supports the following combinations of T1600
and T4000 routers:

- Six T1600 routers and one T4000 router

- Four T1600 routers and two T4000 routers

- Two T1600 routers and three T4000 routers
The TXP-T1600-3D, TXP-T4000-3D, and TXP-Mixed-LCC-3D configurations use 3D
SIBs (TXP-F13-3D and TXP-F25-3D SIBs on the SFC and TXP-LCC-3D SIB on the LCC).

For more details on the hardware components used in the routing matrix with a TX Matrix
Plus router, see the TX Matrix Plus Router Hardware Guide.

« Routing Matrix with TXP-T1600 Configuration on page 11

« Routing Matrix with TXP-T1600-3D Configuration on page 14

« Routing Matrix with TXP-T4000-3D Configuration on page 18

« Routing Matrix with a TXP-Mixed-LCC-3D Configuration on page 22

« Use Case for a Routing Matrix with a TX Matrix Plus Router in a TXP-Mixed-LCC-3D
Configuration on page 25

. Example Configuration for a Routing Matrix with a TX Matrix Plus Router on page 48

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

Routing Matrix Terms and Acronyms

L

line-card chassis (LCC)

R

routing matrix

A T1600 router or T4000 router installed in a routing matrix.

A high capacity, multichassis router. The routing matrix with a TX Matrix router combines
multiple T640 routers with a TX Matrix router switch fabric. The routing matrix with a TX Matrix
Plus router combines multiple T1600 or T4000 routers with a TX Matrix Plus router switch
fabric.
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S

Switch Interface Board On T640, T1600, and T4000 routers and on TX Matrix router and TX Matrix Plus routers, a
(SIB) switch fabric plane component that forwards packets from a source Packet Forwarding Engine
to a destination Packet Forwarding Engine.

switch-card chassis A TX Matrix router installed in a routing matrix.
(ScC)

switch-fabric chassis A TX Matrix Plus router installed in a routing matrix.
(SFC)

T

TX Matrix Plus router A high-speed centralized switch fabric that connects multiple T1600 or T4000 routersin a
routing matrix.

TX Matrix router A high-speed centralized switch fabric that connects multiple T640 routers in a routing matrix.

Related . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
Documentation . Roadmap for Configuring the Routing Matrix on page 33
. Example Configuration for the Routing Matrix on page 48

« Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

« Upgrading the Junos OS on the Routing Matrix on page 133

Managing the Routing Matrix as a Single Router

Although a routing matrix can contain multiple separate physical components, from the
perspective of the user interface, the routing matrix appears as a single router for most
operations and uses the existing Junos OS CLI.

To manage the multichassis system, some enhancements have been made to the CLI
to enable you to select the amount of output you want to display when you issue
operational commands. For example, you can specify the entire routing matrix, the TX
Matrix Plus router, a specific T1600 or T4000 router and its Flexible PIC Concentrators
(FPCs), or a combination thereof.

When you issue configuration and operational commands on a TX Matrix Plus router,
your view of the routing matrix shows a single routing device with a single range of FPC
numbers (from 0 through 31 or from 0 through 63 rather than from 0 through 7 for each
FPC). As a result, you will need to adjust certain configuration statements to
accommodate the global numbering of FPCs installed on the routing matrix. When you
include the fpc statement at the [edit chassis lcc lcc-number] hierarchy level, specify the
FPC hardware slot number (O through 7) as labeled on the T1600 or the T4000 router
chassis. Do not specify the corresponding global FPC number.
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Related . Routing Engine Connectivity in the Routing Matrix on page 8

Documentation

« Redundant Host Subsystems in the Routing Matrix on page 9

. Roadmap for Configuring the Routing Matrix on page 33

. Example Configuration for the Routing Matrix on page 48

« Upgrading the Junos OS on the Routing Matrix on page 133

Merging Examples

If you want to use the examples in this manual, you can use the load merge or the load
merge relative command. These commands cause the software to merge the incoming
configuration into the current candidate configuration. If the example configuration
contains the top level of the hierarchy (or multiple hierarchies), the example is a full

example. In this case, use the load merge command.

If the example configuration does not start at the top level of the hierarchy, the example
is a snippet. In this case, use the load merge relative command.

These procedures are described in the following sections:

« Merging a Full Example on page 6

- Merging a Snippet on page 7

« For More Information on page 7

Merging a Full Example

To merge a full example, follow these steps:

1. From the HTML or PDF version of the manual, copy a configuration example into a
text file, save the file with a name, and copy the file to a directory on your router.

Forexample, copy the following configuration to a file and name the file ex-script.conf.
Copy the ex-script.conf file to the /var/tmp directory on your router.

system {
scripts {
commit {
file ex-script.xsl;
1
}
1
interfaces {
emO {
disable;
unit O {
family inet {
address 10.0.0.1/24;
1
}
}
1
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2. Merge the contents of the file into your router configuration by issuing the load merge
configuration mode command:

[edit]
user@host# load merge /var/tmp/ex-script.conf
load complete

Merging a Snippet
To merge a snippet, follow these steps:

1. Fromthe HTML or PDF version of the manual, copy a configuration snippet into a text
file, save the file with a name, and copy the file to a directory on your router.

For example, copy the following snippet to a file and name the file
ex-script-snippet.conf. Copy the ex-script-snippet.conf file to the /var/tmp directory
on your router.

commit {
file ex-script-snippet.xsl; }

2. Move to the hierarchy level that is relevant for this snippet by issuing the following
configuration mode command:

[edit]
user@host# edit system scripts
[edit system scripts]

3. Merge the contents of the file into your router configuration by issuing the load merge
relative configuration mode command:

[edit system scripts]
user@host# load merge relative /var/tmp/ex-script-snippet.conf
load complete

For More Information

For more information about using the load command, see Loading a Configuration from
a File or the Terminal and Examples: Loading a Configuration from a File in the CL/ User
Guide.

Related . Routing Matrix with a TX Matrix Plus Router Deployment Guide
Documentation « Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
« Roadmap for Configuring the Routing Matrix on page 33
« Example Configuration for the Routing Matrix on page 48

« Upgrading the Junos OS on the Routing Matrix on page 133
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Routing Engine Connectivity in a Routing Matrix with a TX Matrix Plus Router

Related
Documentation

The TX Matrix Plus router contains two Connector Interface Panels (CIPs)—one for each
Routing Engine—that are referred to as TXP-CIP-0 and TXP-CIP-1. In a routing matrix with
a TX Matrix Plus router, all Routing Engines are connected to their respective Control

Boards, whichin turn are connected to ports on the two CIPs on the TX Matrix Plus router:

« Ona TX Matrix Plus router, the Routing Engine (RE-TXP-SFC) and Control Board
(TXP-CB) function as a unit, or host subsystem. For each of the two host subsystems
in the router, the Junos OS automatically creates two internal Ethernet interfaces,
ixgbeO and ixgbel, for the two 10-Gigabit Ethernet ports on the Routing Engine. The
port at ixgbeO connects the TX Matrix Plus Routing Engine to the Routing Engines of
every T1600 or T4000 router configured in the routing matrix. Another internal Ethernet
interface, ixgbel, is created on each Routing Engine in order to support fault tolerance.

« OnaTie00 or T4000 router configured in a routing matrix, the Routing Engine
(RE-TXP-LCC) and Control Board (LCC-CB) function as a unit, or host subsystem. For
each of the two host subsystems in the router, the Junos OS automatically creates
two internal Ethernet interfaces, bcmO and em1, for the two Gigabit Ethernet ports on
the Routing Engine. The port at bemO connects the LCC Routing Engine to the Routing
Engines of every other T1600 or T4000 router configured in the routing matrix.

0 NOTE: The Routing Engines in the TX Matrix Plus router and in the T1600
routers configured in a routing matrix do not support the management
Ethernet interface fxp0O or the internal Ethernet interfaces fxp1 or fxp2.

Configurations and automated scripts that have been developed for
standalone T1600 (T1600 routers not configured in a routing matrix) might
contain references to the fxp0, fxp]l, or fxp2 interfaces.

Before reusing the configurations or scripts on T1600 routers in a routing matrix, update
the files as appropriate:

« Edit any command lines that reference the T1600 router management Ethernet
interface fxp0 by replacing “fxp0” with “em0.”

« Ensure that any show interfaces commands that are intended to list the T1600 router
internal Ethernet interfaces refer to the becmO or em1 interfaces.

For more detailed information, see the Junos OS Network Interfaces Library for Routing
Devices.

. Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
« Roadmap for Configuring the Routing Matrix on page 33
. Example Configuration for the Routing Matrix on page 48

« Upgrading the Junos OS on the Routing Matrix on page 133
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Redundant Host Subsystems in a Routing Matrix with a TX Matrix Plus Router

The TX Matrix Plus router and the T1600 or T4000 routers in the routing matrix are all
configured with redundant host subsystems.

« Ina TXMatrix Plus router, the independent control planes are connected by two physical
links between the two 10-Gigabit Ethernet ports on their respective Routing Engines.
The primary link to the remote Routing Engine is at the ixgbeO internal 10-Gigabit
Ethernet interface. The alternate link to the remote Routing Engine is at the ixgbel
internal 10-Gigabit Ethernet interface. If one of the two links between the host
subsystems fails, both Routing Engines can use the other link for IP communication.

« InaT1600 or T4000 router in a routing matrix, the independent control planes are
connected by two physical links between the Gigabit Ethernet ports on their respective
Routing Engines. The primary link to the remote Routing Engine is at the becmO0 internal
Ethernetinterface. The alternate link to the remote Routing Engine is at the em1linternal
Ethernet interface. If one of the two links between the host subsystems fails, both
Routing Engines can use the other link for IP communication.

Two Routing Engines provide redundancy and graceful Routing Engine switchover (GRES)
capabilities.

0 NOTE: If GRES is configured, the CLI command prompt indicates Routing
Engine mastership ({master} or {backup}) and physical slot number (-re0 or
-rel).

For example, the following CLI prompt indicates that you are logged in to the
master Routing Engine in slot REO of the router with hostname mylcc3:

{master}
user@mylcc3-re0>

The following CLI prompt indicates that you are logged in to the backup
Routing Engine in slot RE1 of the router with hostname mylcc3:

{backup}
user@mylcc3-rel>

Related . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
D tati
ocumentation « Roadmap for Configuring the Routing Matrix on page 33
. Example Configuration for the Routing Matrix on page 48

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72
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« Upgrading the Junos OS on the Routing Matrix on page 133
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CHAPTER 2

Supported Routing Matrix Configurations

with a TX

Matrix Plus Router

Routing Matrix with TXP-T1600 Configuration on page 11

FPC Numbering for Interfaces in TXP-T1600 Configuration on page 13
Routing Matrix with TXP-T1600-3D Configuration on page 14

FPC Numbering for Interfaces in TXP-T1600-3D Configuration on page 16
Routing Matrix with TXP-T4000-3D Configuration on page 18

FPC Numbering for Interfaces in TXP-T4000-3D Configuration on page 20
Routing Matrix with a TXP-Mixed-LCC-3D Configuration on page 22

Use Case for a Routing Matrix with a TX Matrix Plus Router in a TXP-Mixed-LCC-3D
Configuration on page 25

FPC Numbering for Interfaces in TXP-Mixed-LCC-3D Configuration on page 26

Routing Matrix with TXP-T1600 Configuration

A routing matrix with the TXP-T1600 configuration consists of two types of chassis: a
Juniper Networks TX Matrix Plus Router and Juniper Networks T1600 Core Routers.

TX Matrix Plus router—A routing matrix can contain only one Juniper Networks TX
Matrix Plus router. A TX Matrix Plus router is also referred to as the switch-fabric chassis
(SFC). In the Junos OS command-line interface (CLI), sfc O is used to refer to the TX
Matrix Plus router. For information about installing and connecting to a TX Matrix Plus
router, see the TX Matrix Plus Router Hardware Guide.

T1600 routers—A routing matrix can contain from one to four T1600 routers, numbered
from O through 3. A T1600 router in a routing matrix is also referred to as a line-card
chassis (LCC). In the Junos OS CLI, lcc O through lcc 3 are used to refer to T1600 routers
in a TXP-T1600 configuration. For information about connecting to a T1600 routers
in a routing matrix, see the TX Matrix Plus Router Hardware Guide.

In a routing matrix, the TX Matrix Plus router controls all the connected T1600 routers,
as shown in Figure 1 on page 12.
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Figure 1: TXP-T1600 Configuration

T1600 Router
(LcCa)

TX Matrix Plus
Router (SFC)

T1600 Router
(LCC 2)

Data path
— = = — - Control path

A key element of the routing matrix design is the ability to migrate existing standalone
T1600 routers and connect them with a TX Matrix Plus router through fiber-optic cables

and Switch Interface Boards (SIBs).

The TX Matrix Plus router connection between the T1600 routers uses a scalable,

three-stage switch fabric. This system architecture provides terabit bandwidth expansion
capacity and eliminates the use of subscriber line cards to connect devices within points
of presence (POPs). As aresult, the primary application for the routing matrix is to collapse

T1600 Router
(LCC 1)

T1600 Router
(LCC 3)

g041424

aggregation and core layers in large POPs and central offices.

Similarly, you can limit which portions of the routing matrix are modified during
configuration or maintenance procedures (for example, performing software upgrades

or halting Routing Engines).
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Related . FPC Numbering for Interfaces in TXP-T1600 Configuration on page 13

Documentation . Example Configuration for a Routing Matrix with a TX Matrix Plus Router on page 48

FPC Numbering for Interfaces in TXP-T1600 Configuration

A routing matrix with the TXP-T1600 configuration can consist of up to four T1600 routers
(also referred to as line-card chassis), which are assigned numbers from O through 3
depending on the chassis ID setting. In the Junos OS CLI, lcc O through lcc 3 are used to
refer to T1600 routers in a routing matrix with the TXP-T1600 configuration. Each T1600
router can contain up to eight Flexible PIC Concentrators (FPCs) in FPC hardware slots
labeled O through 7. Therefore, in the TXP-T1600 configuration, a routing matrix with a
TX Matrix Plus router can contain up to 32 FPCs.

In the Junos OS CLI, an interface name has the following format:

type-fpc/pic/port

When you specify the FPC number for a T1600 router in a routing matrix, Junos OS
determines which T1600 router contains the specified FPC. Table 3 on page 13 shows
the basic correspondence between FPC hardware slot numbers (0 through 7), which are
labeled on the T1600 chassis, and routing matrix FPC numbers (0 through 31), which are
used in the Junos OS CLI.

Table 3: FPC Numbering for up to Four Routers in a Routing Matrix

T1600 Router Basic Correspondence of FPC Numbering
in a Routing Matrix

(TXP-T1600 FPC Global
Configuration) Hardware SlotNumbers | FPC Numbers
LCCO 0-7 0-7

LCC1 0-7 8-15

LCC2 0-7 16-23

LCC3 0-7 24-31

To easily convert an FPC hardware slot number on a specific LCC (T1600 router) ina

routing matrix to the corresponding global FPC number (routing matrix FPC number),
use the conversion chart shown in Table 4 on page 14. You can use the converted FPC
number to configure the interfaces on the TX Matrix Plus router in your routing matrix.
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Table 4: FPC Numbering for up to Four T1I600 Routers in a Routing Matrix Conversion Chart

Conversion Chart for FPC Numbering

LCCO
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-1/0/0,
the global FPC number 1refers to the FPC
Global FPC Numbers 0 1 5 3 4 5 6 7 hardware slot 1in the T1600 router lccO.
LCC1
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-11/2/0,
the global FPC number 11 refers to the FPC
Global FPC Numbers 8 9 10 1 12 13 14 15 hardware slot 3 in the T1600 router lccl.
LCC2
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-20/0/1,
the global FPC number 20 refers to the FPC
Global FPC Numbers 16 17 18 19 20 21 2 23 hardware slot 4 in the T1600 router lcc2.
LCC3
FPC Hardware Slot Numbers 0] 1 2 3 4 5 6 7 Example: In the interface name xe-31/1/0,
the global FPC number 31refers to the FPC
Global FPC Numbers 24 25 26 27 28 29 30 3 hardware slot 7 in the T1600 router lce3.

You can use a CLI operational command to display the numbers of the connected FPCs
in a routing matrix. To display the FPC numbers in both global numbering mode (from O
through 31, as used to specify an interface name in a routing matrix) and the associated
local numbering mode (LCC number and FPC physical slot number), you can use various
forms of the show chassis location command. For more information, see “Displaying

Chassis Physical Locations for a Routing Matrix with a TX Matrix Plus Router” on page 121.

Related . show chassis lccs on page 1111
Documentation ., -\ mbering for Interfaces in TXP-T1600-3D Configuration on page 16
« FPC Numbering for Interfaces in TXP-T4000-3D Configuration on page 20

« FPC Numbering for Interfaces in TXP-Mixed-LCC-3D Configuration on page 26

Routing Matrix with TXP-T1600-3D Configuration

A routing matrix with the TXP-T1600-3D configuration consists of two types of chassis:
a Juniper Networks TX Matrix Plus Router and Juniper Networks T1600 Core Routers.

. TX Matrix Plus router—A routing matrix contains only one Juniper Networks TX Matrix
Plus router. In a routing matrix, a TX Matrix Plus router is also referred to as the
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switch-fabric chassis (SFC). In the Junos OS command-line interface (CLI), sfc O is
used to refer to the TX Matrix Plus router. For information about installing and
connecting to a TX Matrix Plus router, see the TX Matrix Plus Router Hardware Guide.

« T1600 router—In the TXP-T1600-3D configuration, a routing matrix can contain up to
eight T1600 routers, numbered from O through 7. A T1600 router in a routing matrix is
also referred to as a line-card chassis (LCC). In the Junos OS CLI, lcc O through lcc 7 are
used toreferto T1600 routersina TXP-T1600-3D configuration. For information about
connecting a T1600 router in a routing matrix, see the TX Matrix Plus Router Hardware
Guide.

To enable the TXP-T1600-3D configuration in the Junos OS CLI, the LCC mode on the
SFC must be set to t1600. By default, the LCC mode is set to t1600. If the mode is not
the set to t1600 (due to previous configurations), you can set the LCC mode to t1600,
by including the set lcc-mode lcc lcc-number mode t1600 statement at the [edit chassis]
hierarchy level.

In a routing matrix, the TX Matrix Plus router controls all the connected T1600 routers,
as shown in Figure 2 on page 15.

Figure 2: TXP-T1600-3D Configuration

T1600 Router T1600 Router T1600 Router T1600 Router
(Lccao) (LCC) (LCC 2) (LaC3)

TX Matrix Plus
Router (SFC)
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Documentation

. Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
. FPC Numbering for Interfaces in TXP-T1600-3D Configuration on page 16

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

FPC Numbering for Interfaces in TXP-T1600-3D Configuration

A routing matrix with the TXP-T1600-3D configuration can include up to eight T1600
routers (alsoreferred to as line-card chassis), which are assigned numbers from O through
7, depending on the chassis ID setting. In the Junos OS CLI, lcc O through lcc 7 are used
to refer to T1600 routers in a routing matrix with the TXP-T1600-3D configuration. Each
T1600 router can contain up to eight Flexible PIC Concentrators (FPCs) in FPC hardware
slots labeled O through 7. Therefore, a routing matrix with a TX Matrix Plus router in the
TXP-T1600-3D configuration can contain up to 64 FPCs. For information about which
FPCs are supported in the TXP-T1600-3D configuration, see the TX Matrix Plus Router
Hardware Guide.

In the Junos OS CLI, an interface name has the following format:

type-foc/pic/port

When you specify the FPC number for a T1600 router in a routing matrix, Junos OS
determines which T1600 router contains the specified FPC. Table 5 on page 16 shows
the basic correspondence between FPC hardware slot numbers (0 through 7), which are
labeled on the T1600 chassis, and the global FPC numbers (0 through 63), which are
used in the Junos OS CLI.

Table 5: FPC Numbering for up to Eight T1600 Routers in a Routing Matrix

T1600 Router Basic Correspondence of FPC Numbering
in a Routing Matrix

(TXP-T1600-3D FPC Global
Configuration) Hardware SlotNumbers | FPC Numbers
LCCO 0-7 0-7

LCC1 07 8-15

LCC2 07 16—-23

LCC3 0-7 24-31

LCC 4 0-7 32-39

LCC5 0-7 40-47

LCC6 0-7 48-55

LCC7 0-7 56-63
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To easily convert an FPC hardware slot number on a specific LCC (T1600 router) ina

routing matrix to the corresponding global FPC number (routing matrix FPC number),
use the conversion chart shown in Table 6 on page 17. You can use the converted FPC
number to configure the interfaces on the TX Matrix Plus router in your routing matrix.

Table 6: FPC Numbering for up to Eight T1600 Routers in a Routing Matrix — Conversion Chart

Conversion Chart for FPC Numbering

LCCO
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-1/0/0,
the global FPC number 1 refers to the FPC
Global FPC Numbers 0 1 5 3 4 5 6 7 hardware slot 1in the T1600 router lcc O.
LCC1
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-11/2/0,
the global FPC number 11 refers to the FPC
Global FPC Numbers 8 9 10 1 12 13 14 15 hardware slot 3 in the T1600 router lcc 1.
LCC2
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-20/1/0,
the global FPC number 20 refers to the FPC
Global FPC Numbers 16 17 18 19 20 21 2 23 hardware slot 4 in the T1600 router lcc 2.
LCC3
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-31/1/0,
the global FPC number 31refers to the FPC
Global FPC Numbers 24 25 26 27 28 29 30 3 hardware slot 7 in the T1600 router lcc 3.
LCC 4
FPC Hardware Slot Numbers 0] 1 2 3 4 5 6 7 Example: In the interface name xe-39/1/0,
the global FPC number 39 refers to the FPC
Global FPC Numbers 32 33 34 35 36 37 38 39 hardware slot 7 in the T1600 router lcc 4.
LCC5
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-46/0/1,
the global FPC number 46 refers to the FPC
Global FPC Numbers 40 41 42 43 44 45 46 47 hardware slot 6 in the T1600 router lcc 5.
LCC6
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-49/1/0,
the global FPC number 49 refers to the FPC
Global FPC Numbers 48 49 50 5] 52 53 54 55 hardware slot 1in the T1600 router lcc 6.
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Table 6: FPC Numbering for up to Eight T1600 Routers in a Routing Matrix — Conversion Chart (continued)

Conversion Chart for FPC Numbering

LCC7
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-63/1/0,
the global FPC number 63 refers to the FPC
Global FPC Numbers 56 57 58 59 60 61 62 63 hardware slot 7 in the T1600 router lcc 7.

You can use a CLI operational command to display the numbers of the connected FPCs
in a routing matrix. To display the FPC numbers in global numbering mode (0 through
63, as used to specify an interface name in a routing matrix) and the associated local
numbering mode (LCC number and FPC physical slot number), you can use various forms
of the show chassis location command. For more information, see “Displaying Chassis
Physical Locations for a Routing Matrix with a TX Matrix Plus Router” on page 121.

Related . show chassis lccs on page 1111
Documentation « FPC Numbering for Interfaces in TXP-T1600 Configuration on page 13
« FPC Numbering for Interfaces in TXP-Mixed-LCC-3D Configuration on page 26

« FPC Numbering for Interfaces in TXP-T4000-3D Configuration on page 20

Routing Matrix with TXP-T4000-3D Configuration

A routing matrix with the TXP-T4000-3D configuration consists of two types of chassis:
a Juniper Networks TX Matrix Plus Router and Juniper Networks T4000 Core Routers.

« TX Matrix Plus router—A routing matrix contains only one Juniper Networks TX Matrix
Plus router. In a routing matrix, a TX Matrix Plus router is also referred to as the
switch-fabric chassis (SFC). In the Junos OS command-line interface (CLI), sfc O is
used to refer to the TX Matrix Plus router. For information about installing and
connecting to a TX Matrix Plus router, see the TX Matrix Plus Router Hardware Guide.

« T4000 router—In the TXP-T4000-3D configuration, a routing matrix can contain up
to four T4000 routers that are assigned the even LCC numbers 0, 2, 4,and 6. AT4000
router in a routing matrix is also referred to as a line-card chassis (LCC). In the Junos
OS CLI, lec 0, lec 2, lec 4, and lcc 6 are used to refer to T4000 routersina
TXP-T4000-3D configuration

For information about connecting a T4000 router to a routing matrix, see the TX Matrix
Plus Router Hardware Guide.

To enable the TXP-T4000-3D configuration in the Junos OS CLI, you must configure the
LCC mode on the SFC. To configure the LCC mode, include the set lcc-mode lcc lcc-number
mode t4000 statement at the [edit chassis] hierarchy level. By default, the LCC mode is
set to t1600.
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o NOTE: When you set the LCC mode as t4000, you must set the next LCC
(odd-numbered) mode as empty. For example, if you set LCC mode t4000
on LCC 2, then you must set the LCC 3 mode as empty. Otherwise, the commit
fails. Setting the LCC mode for an LCC as empty disables the control plane
and data plane connections between that LCC and the SFC, so the LCC does
not come online.

In a routing matrix, the TX Matrix Plus router controls all the connected T4000 routers,
as shown in Figure 3 on page 19.

Figure 3: TXP-T4000-3D Configuration
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Related
Documentation

. Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
« FPC Numbering for Interfaces in TXP-T4000-3D Configuration on page 20

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

FPC Numbering for Interfaces in TXP-T4000-3D Configuration

A routing matrix with the TXP-T4000-3D configuration can include up to four T4000
routers (line-card chassis) that are assigned even numbers (0, 2, 4, and 6). In the Junos
OS CLI, lec O, lec 2, lcc 4, and lcc 6 are used to refer to T4000 routers in a routing matrix
with the TXP-T4000-3D configuration. Each T4000 router can contain up to eight Flexible
PIC Concentrators (FPCs) in FPC hardware slots labeled O through 7.

In the Junos OS CLI, an interface name has the following format:

type-fpc/pic/port

When you specify the FPC number for a T4000 router in a routing matrix, Junos OS
determines which T4000 router contains the specified FPC. Table 7 on page 20 shows
the basic correspondence between FPC hardware slot numbers that are labeled on the
T4000 chassis, and routing matrix FPC numbers that are used in the Junos OS CLI.

Table 7: FPC Numbering for up to Four T4000 Routers in a Routing Matrix

T4000 Router Basic Correspondence of FPC Numbering
in a Routing Matrix

(TXP-T4000 FPC Global
Configuration) Hardware SlotNumbers | FPC Numbers
LCCO 0-7 0-7

LCC 2 0-7 16-23

LCC 4 0-7 32-39

LCC6 0-7 48-55

To easily convert an FPC hardware slot number in a specific LCC (T4000 router) ina

routing matrix to the corresponding global FPC number (routing matrix FPC number),
use the conversion chart shown in Table 8 on page 21. You can use the converted FPC
number to configure the interfaces on the TX Matrix Plus router in your routing matrix.

20
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Table 8: FPC Numbering for up to Four T4000 Routers in a Routing Matrix Conversion Chart

Conversion Chart for FPC Numbering

LCCO
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-1/0/0,
the global FPC number 1refers to the FPC
Global FPC Numbers 0 1 5 3 4 5 6 7 hardware slot 1in the T4000 router lcc O.
LCC2
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-16/2/0,
the global FPC number 16 refers to the FPC
Global FPC Numbers 16 17 18 19 20 21 2 23 hardware slot 0 in the T4000 router lcc 2.
LCC 4
FPC Hardware Slot Numbers 0 1 2 3 4 5 6 7 Example: In the interface name xe-34/0/1,
the global FPC number 34 refers to the FPC
Global FPC Numbers 32 33 34 35 36 37 38 39 hardware slot 2 in the T4000 router lcc 4.
LCC6
FPC Hardware Slot Numbers 0] 1 2 3 4 5 6 7 Example: In the interface name xe-54/1/0,
the global FPC number 54 refers to the FPC
Global FPC Numbers 48 49 50 51 52 53 54 55 hardware slot 6 in the T4000 router lcc 6.

You can use a CLI operational command to display the numbers of the connected FPCs
in a routing matrix. To display the FPC numbers in global numbering mode (0 through
55, as used to specify an interface name in a routing matrix) and the associated local
numbering mode (LCC number and FPC physical slot number), you can use various forms
of the show chassis location command. For more information, see “Displaying Chassis
Physical Locations for a Routing Matrix with a TX Matrix Plus Router” on page 121.

Related . show chassis lccs on page 1111
Documentation . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
« FPC Numbering for Interfaces in TXP-T1600 Configuration on page 13
« FPC Numbering for Interfaces in TXP-T1600-3D Configuration on page 16

« FPC Numbering for Interfaces in TXP-Mixed-LCC-3D Configuration on page 26
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Routing Matrix with a TXP-Mixed-LCC-3D Configuration

A routing matrix with the TXP-Mixed-LCC-3D configuration consists of three types of
chassis: a Juniper Networks TX Matrix Plus router and a combination of Juniper Networks
T1600 Core Routers and Juniper Networks T4000 Core Routers.

« TX Matrix Plus router—A routing matrix contains only one Juniper Networks TX Matrix
Plus router. A TX Matrix Plus router in a routing matrix is also referred to as the
switch-fabric chassis (SFC). In the Junos OS CLI, sfc O is used to refer to the TX Matrix
Plus router. For information about installing and connecting to a TX Matrix Plus router,
see the TX Matrix Plus Router Hardware Guide.

« T1600 and T4000 routers—In the mixed LCC configuration, a routing matrix can
comprise:

- Six T1600 routers and one T4000 router

. Four T1600 routers and two T4000 routers

- Two T1600 routers and three T4000 routers
To enable the TXP-Mixed-LCC-3D configuration in the Junos OS CLI, you must configure
the LCC mode on the SFC. To configure the LCC mode, include the set lcc-mode lcc

lcc-number mode (empty | t1600 | t4000) statement at the [edit chassis] hierarchy level.
By default, the LCC mode is set to t1600.

To view the configured LCC mode information, use the show chassis lcc-mode operational
mode command.

0 NOTE:

« The LCC mode t4000 is supported only on the even-numbered LCCs—LCC
0,LCC 2,LCC 4,andLCC6.

« When you set the LCC mode as t4000, you must set the next LCC
(odd-numbered) mode as empty. For example, if you set LCC mode t4000
on LCC 2, then you must set the LCC 3 mode as empty. Otherwise, the
commit operation fails. Setting the LCC mode for an LCC as empty disables
the control plane and data plane connections between that LCC and the
SFC, so the LCC does not come online.

« LCC numbers in a mixed-mode configuration can be changed as long as
the T4000 LCC is assigned an even number. For other valid combinations
of LCCs in the mixed-mode configuration, see Line-Card Chassis ID in the TX
Matrix Plus Router Hardware Guide.

« LCC numbers in a mixed-mode configuration can be changed as long as
the T4000 LCC is assigned an even number. For other valid combinations
of LCCs in the mixed-mode configuration, see Line-Card Chassis ID in the TX
Matrix Plus Router Hardware Guide.
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In arouting matrix, the TX Matrix Plus router controls all the connected T1600 and T4000
routers, as shown in Figure 4 on page 23, Figure 5 on page 24, and Figure 6 on page 25.

Figure 4: TXP-Mixed-LCC-3D Configuration with One T4000 Router and Six TI600

Routers
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Figure 5: TXP-Mixed-LCC-3D Configuration with Two T4000 Routers and Four T1600

Routers
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Figure 6: TXP-Mixed-LCC-3D Configuration with Three T4000 Routers and Two TI600

Routers
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Related . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3

Documentation « Use Case for a Routing Matrix with a TX Matrix Plus Router in a TXP-Mixed-LCC-3D

Configuration on page 25

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

Use Case for a Routing Matrix with a TX Matrix Plus Router in a TXP-Mixed-LCC-3D
Configuration

The TX Matrix Plus router is the centralized switch fabric of the routing matrix that
interconnects multiple line-card chassis (LCCs) to build a multichassis routing matrix.
In releases earlier than Junos OS Release 13.1, only the T1600 LCCs were supported on
the routing matrix with the TX Matrix Plus router. In Junos OS Release 13.1 and later
releases with enhanced Switch Interface Boards (SIBs), you have the flexibility to connect
the TX Matrix Plus router to a hybrid configuration of TI600 and T4000 LCCs by means
of additional interfaces and FPC types. This hybrid configuration is known as a
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Related
Documentation

TXP-Mixed-LCC-3D or a mixed-mode configuration in the routing matrix with a TX Matrix
Plus router.

One of the use case scenarios for using the mixed-mode configuration is to support
large-scale subscribers. For example, suppose you are using an existing routing matrix
with a TX Matrix Plus router, you have retail subscribers on T1600 LCCs, and you need
to provide services to both retail and enterprise subscribers on a single routing matrix
that can work as a provider edge (PE) router. In such a situation, you can add T4000
LCCs to the existing routing matrix (by using the mixed-mode configuration) and use the
routing matrix as a PE router. For more details on T1600 and T4000 router capabilities,
see the T1600 Product Portfolio and T4000 Product Portfolio.

In a fully scaled routing matrix with a TX Matrix Plus router, the following combinations
of T1600 and T4000 LCCs are supported:

« Six T1600 LCCs and one T4000 LCC
« Four T1600 LCCs and two T4000 LCCs
« Two T1600 LCCs and three T4000 LCCs

For other valid combinations of LCCs in the mixed-mode configuration, see the TX Matrix
Plus Router Hardware Guide.

« Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
« Routing Matrix with a TXP-Mixed-LCC-3D Configuration on page 22

« Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

FPC Numbering for Interfaces in TXP-Mixed-LCC-3D Configuration

A routing matrix with the TXP-Mixed-LCC-3D configuration supports the following
combinations of T1600 and T4000 routers:

« Six T1600 routers and one T4000 router
« Four T1600 routers and two T4000 routers
« Two T1600 routers and three T4000 routers

In the mixed mode of operation, one T4000 line-card chassis (LCC) can be placed instead
of two T1600 LCCs. The T1600 routers are assigned numbers from O through 7, depending
on the chassis ID setting. The T4000 routers are assigned the even numbers 0, 2, 4, and
6.

The FPC numbering scheme for the TXP-Mixed-LCC-3D configuration remains the same
as that used for the TXP-T1600-3D and TXP-T4000-3D configurations. For more details
see, “FPC Numbering for Interfaces in TXP-T1600-3D Configuration” on page 16 and
“FPC Numbering for Interfaces in TXP-T4000-3D Configuration” on page 20.
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Related .
Documentation

show chassis lccs on page 1111

Overview of a Routing Matrix with a TX Matrix Plus Router on page 3

FPC Numbering for Interfaces in TXP-T1600 Configuration on page 13
FPC Numbering for Interfaces in TXP-T1600-3D Configuration on page 16

FPC Numbering for Interfaces in TXP-T4000-3D Configuration on page 20
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CHAPTER 3

System Requirements

« System Requirements for a Routing Matrix with a TX Matrix Plus Router on page 29

System Requirements for a Routing Matrix with a TX Matrix Plus Router

To implement a routing matrix with a TX Matrix Plus router, your system must meet the
following minimum requirements:

« One to four Juniper Networks T1600 Core Routers—Junos OS Release 9.6 or later is
required.

- The TX Matrix Plus router must contain the following components:
- Two C2600 Routing Engines—Model RE-DUO-C2600-16G
- Two LCC-CB Control Boards (CBs)—Model CB-LCC
- F13 SIB Switch Interface Boards (SIBs)—Model SIB-TXP-F13
- F2 SIB Switch Interface Boards (SIBs)—Model SIB-TXP-F2S

- The T1600 router must contain the following components:
- Two C1800 Routing Engines—Model RE-DUO-C1800-8G or RE-DUO-C1800-16G
- Two LCC-CB Control Boards (CBs)—Model CB-LCC
- Five TXP-T1600 Switch Interface Boards (SIBs)—Model SIB-TXP-T1600
- Onerear fan tray—Model FAN-REAR-TXP-LCC
« Up to eight Juniper Networks T1600 Core Routers—Junos OS Release 13.1 or later is
required.
- The TX Matrix Plus router must contain the following components:
- Two C2600 Routing Engines—Model RE-DUO-C2600-16G
- Two LCC-CB Control Boards (CBs)—Model CB-LCC
- F13 SIB Switch Interface Boards (SIBs)—Model SIB-TXP-3D-F13
- F2 SIB Switch Interface Boards (SIBs)—Model SIB-TXP-3D-F2S
- Fan tray—Model PWR-TRAY-TXP-5-60-DC
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Related
Documentation

- The T1600 router must contain the following components:
- Two C1800 Routing Engines—Model RE-DUO-C1800-8G or RE-DUO-C1800-16G
- Two LCC-CB Control Boards (CBs)—Model SIB-TXP-3D-LCC
- Five TXP-T1600 Switch Interface Boards (SIBs)—Model SIB-TXP-3D-T1600
- Onerear fan tray—Model FAN-REAR-TXP-3D-LCC
- Two power supplies—PWR-T-6-60-DC
For information about upgrading a standalone T1600 router and integrating it into a
routing matrix, see the TX Matrix Plus Router Hardware Guide.

Two to four Juniper Networks T4000 Core Routers—Junos OS Release 13.1 or later is
required.

- The TX Matrix Plus router must contain the following components:
- Two C2600 Routing Engines—Model RE-DUO-C2600-16G
- Two LCC-CB Control Boards (CBs)—Model CB-LCC
- F13 SIB Switch Interface Boards (SIBs)—Model SIB-TXP-3D-F13
- F2 SIB Switch Interface Boards (SIBs)—Model SIB-TXP-3D-F2S
- Fan tray—Model PWR-TRAY-TXP-5-60-DC

- The T4000 router must contain the following components:
- Two C1800 Routing Engines—Model RE-DUO-C1800-8G or RE-DUO-C1800-16G
- Two LCC-CB Control Boards (CBs)—Model SIB-TXP-3D-LCC
- Five TXP-T1600 Switch Interface Boards (SIBs)—Model SIB-TXP-3D-T1600
- Onerear fan tray—Model FAN-REAR-TXP-3D-LCC
- Two power supplies—PWR-T-6-60-DC
For information about upgrading a standalone T1600 router and integrating it into a
routing matrix, see the TX Matrix Plus Router Hardware Guide.

Physical Interface Cards (PICs) of your choice. To view a list of supported PICs, see
the T1600 Interface Module Reference.

Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
Roadmap for Configuring the Routing Matrix on page 33
Example Configuration for the Routing Matrix on page 48

Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

Upgrading the Junos OS on the Routing Matrix on page 133

30

Copyright © 2018, Juniper Networks, Inc.


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/topic-collections/hardware/t-series/tx-matrix-plus/hwguide/tx-matrix-plus-hwguide.pdf
https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/topic-collections/hardware/t-series/tx-matrix-plus/hwguide/tx-matrix-plus-hwguide.pdf
https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/t-series/t1600/t1600-pic-index.html

PART 2

Configuring a Routing Matrix with a TX
Matrix Plus Router

« Configuring a Routing Matrix with a TX Matrix Plus Router on page 33
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CHAPTER 4

Configuring a Routing Matrix with a TX
Matrix Plus Router

+ Roadmap for Configuring a Routing Matrix with a TX Matrix Plus Router on page 33
« Connecting to a Routing Matrix with a TX Matrix Plus Router on page 35

« Using Configuration Groups and Inheritance in a Routing Matrix with a TX Matrix Plus
Router on page 36

« Using Global FPC Numbering for Interfaces in a Routing Matrix with a TX Matrix Plus
Router on page 42

« Configuring Protocols and Other Features on a Routing Matrix with a TX Matrix Plus
Router on page 43

« Configuring Chassis-Specific Features on a Routing Matrix with a TX Matrix Plus
Router on page 43

« Committing Configurations on a Routing Matrix with a TX Matrix Plus Router on page 45
« Example Configuration for a Routing Matrix with a TX Matrix Plus Router on page 48

« Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed
Mode on page 72

« Verifying the Configuration of a Routing Matrix with a TX Matrix Plus Router on page 97

Roadmap for Configuring a Routing Matrix with a TX Matrix Plus Router

This topic summarizes the procedures for configuring a routing matrix with a TX Matrix
Plus router.

To configure a routing matrix with a TX Matrix Plus router, complete the following tasks:

1. Plan your hardware configuration. Determine the SFC configuration size for the TX
Matrix Plus router, and the LCC chassis ID for each T1600 or T4000 router to be added
to the routing matrix. For more details, see the TX Matrix Plus Hardware Guide.

2. Install and configure the TX Matrix Plus router, including setting the SFC chassis ID
and the configuration size. If you are upgrading to 3D SIBs, you must change the SFC
configuration size to 03. For more information about the initial hardware installation
and configuration procedures, upgrade procedures, and setting the chassis ID and
configuration size, see the TX Matrix Plus Hardware Guide.
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(Only for a routing matrix with a TX Matrix Plus router with 3D SIBs) Log on to the TX
Matrix Plus router and configure the LCC mode for each T1600 or T4000 router to be
added to the routing matrix. For more information, see lcc-mode.

0 NOTE: You can set the LCC mode before the LCCs are connected to the
routing matrix.

Install the standalone T1600 or T4000 routers. For more information, see T1600
Router Hardware Guide and T4000 Router Hardware Guide.

Upgrade, connect, and integrate the T1600 or T4000 LCC into the routing matrix,
including setting the LCC chassis ID. For more information, see the TX Matrix Plus
Hardware Guide.

6 NOTE: After the LCCs are integrated into the routing matrix, all
configuration and operational commands for the LCC are performed from
the TX Matrix Plus router.

Log on to the TX Matrix Plus Router. For more information, see the TX Matrix Plus
Hardware Guide.

Verify that the same Junos OS version is loaded on TX Matrix Plus router and the LCCs
using the show version command.

Create and apply Routing Engine configuration groups, as described in “Using
Configuration Groups and Inheritance in a Routing Matrix with a TX Matrix Plus Router”
on page 36.

In general, configuration groups and inheritance of the statements in configuration
groups support configuration of various router components. The special Routing
Engine configuration groups (re0, rel, lccn-re0, and lccn-rel, where nis the LCC number)
offer a simple way to establish hostnames, management interfaces, and default
routes for the Routing Engines in the routing matrix.

Adjust certain configuration statements to accommodate the global number of FPCs
installed on the LCCs, as described in “Using Global FPC Numbering for Interfaces in
a Routing Matrix with a TX Matrix Plus Router” on page 42.

. (Optional) Configure protocols and other features on the routing matrix, as described

in “Configuring Protocols and Other Features on a Routing Matrix with a TX Matrix
Plus Router” on page 43.

Other than the expanded range of FPC numbers for interfaces and the requirement
to create groups for the routers, you can configure protocols in exactly the same
manner as you would for other Juniper Networks routers.

. (Optional) For T1600 or T4000 LCCsin arouting matrix, you can configure PIC-specific

features, create an alarm for LCCs that do not come online, and take LCCs offline. For
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more information, see “Configuring Chassis-Specific Features on a Routing Matrix
with a TX Matrix Plus Router” on page 43.

12. Commit configurations on the routing matrix, as described in “Committing
Configurations on a Routing Matrix with a TX Matrix Plus Router” on page 45.

Related . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
Documentation . Example Configuration for the Routing Matrix on page 48
« Upgrading the Junos OS on the Routing Matrix on page 133

. lcconpage 209

Connecting to a Routing Matrix with a TX Matrix Plus Router

On a routing matrix with a TX Matrix Plus router, you can perform management and
service operations on the routing matrix through a Junos OS command-line interface
(CLI) session with the TX Matrix Plus router.

This topic contains the following information:

« Accessing a Routing Engine by Direct Console Connection to a Serial Port on page 35
« Accessing a Routing Engine by Telnet Access to a Management Ethernet Port on page 35

« Accessing a Routing Engine by Logging In from the CLI of Another Routing
Engine on page 36

Accessing a Routing Engine by Direct Console Connection to a Serial Port

For an out-of-band connection to a Routing Engine in the routing matrix with TX Matrix
Plus router, you can attach one or more management console or auxiliary devices to the
appropriate serial ports on a Routing Engine in a routing matrix. On a TX Matrix Plus router,
the CONSOLE or AUXILIARY serial ports are located on each control board (TXP-CB).
After you connect the T1600 or T4000 routers to a TX Matrix Plus router, we recommend
that you manage the routers using the CONSOLE or AUXILIARY serial ports on the TX
Matrix Plus router. For more information, see TX Matrix Plus Hardware Guide.

Accessing a Routing Engine by Telnet Access to a Management Ethernet Port

After you configure the emO Management Ethernet interface logical port, em0.0, with a
valid IP address, you can establish a Telnet session over the network connection using
the ETHERNET port located on each TXP-CB. This provides an out-of-band management
connection to the a TX Matrix Plus router. The control plane connections to the TX Matrix
Plus router allow you to configure and operate the T1600 and T4000 routers in the
routing matrix by logging on to the TX Matrix Plus router. For more information about the
initial software configuration for the TX Matrix Plus router, control plane connections,
andintegrating T1600 or T4000 routers into a routing matrix, see TX Matrix Plus Hardware
Guide
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Accessing a Routing Engine by Logging In from the CLI of Another Routing Engine

Related
Documentation

Afteryou are logged in to one Routing Engine in a routing matrix, you canissue the request
routing-engine login command to connect to another Routing Engine in the routing matrix.

Q BEST PRACTICE: We recommend that you access a routing matrix by

connecting to the master Routing Engine on the TX Matrix Plus router as
described in “Accessing a Routing Engine by Direct Console Connection to a
Serial Port” on page 35, “Accessing a Routing Engine by Telnet Access to a
Management Ethernet Port” on page 35, and “Accessing a Routing Engine
by Logging In from the CLI of Another Routing Engine” on page 36. Under
normal operating conditions, you do not need to access or configure the
T1600 or T4000 routers directly after they have been integrated into the
routing matrix.

« Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
. Roadmap for Configuring the Routing Matrix on page 33
. Example Configuration for the Routing Matrix on page 48

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

« Upgrading the Junos OS on the Routing Matrix on page 133

Using Configuration Groups and Inheritance in a Routing Matrix with a TX Matrix Plus

Router

To simplify configuration of individual Routing Engines in a routing matrix with a TX Matrix
Plus router, you can create a configuration group for each Routing Engine in the routing
matrix:

« Overview of Configuration Groups and Inheritance in a Routing Matrix on page 36

« Creating Configuration Groups in a Routing Matrix on page 37

« Applying a Configuration Group in a Routing Matrix on page 38

« Displaying Inherited Statements on page 38

« Disabling Inheritance of a Configuration Group in the Routing Matrix on page 39

« Using Special Configuration Groups for the Routing Engines in the Routing
Matrix on page 39

Overview of Configuration Groups and Inheritance in a Routing Matrix

The configuration groups feature in the Junos OS enables you to create a group containing
configuration statements and to direct the inheritance of that group’s statements in the
rest of the configuration. The same group can be applied to different sections of the
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configuration, and different sections of one group’s configuration statements can be
inherited in different places in the configuration.

Configuration groups enable you to create smaller, more logically constructed
configuration files, making it easier to configure and maintain the Junos OS. For example,
you can group statements that are repeated in many places in the configuration, such
as when configuring interfaces, and thereby limit updates to just the group.

Configuration groups use true inheritance, which involves a dynamic, ongoing relationship
between the source of the configuration data and the target of that data. Data values
changed in the configuration group are automatically inherited by the target. The target
need not contain the inherited information, although the inherited values can be overridden
in the target without affecting the source from which they were inherited.

This inheritance model allows you to see only the instance-specific information without
seeing the inherited details. Acommand pipe in configuration mode allows you to display
the inherited data.

Creating Configuration Groups in a Routing Matrix

For areas of your configuration to inherit configuration statements, you must first put the
statements into a configuration group and then apply that group to the levels in the
configuration hierarchy that require the statements.

To create configuration groups in a routing matrix with a TX Matrix Plus router, you can
include the groups statement at the [edit] hierarchy level on the TX Matrix Plus router:

[edit]
groups {
group-name {
...configuration-data...
1
}

The group-name statement specifies the name of a configuration group. You can configure
more than one configuration group by specifying multiple group-name statements at the
[edit groups] hierarchy level.

You cannot use the prefix junos- in a group name because it is reserved for use by the
Junos OS. One reason for the naming restriction is a configuration group called
junos-defaults. This preset configuration group is applied to the configuration
automatically. You cannot modify or remove the junos-defaults configuration group. For
more information about the Junos default configuration group, see “Using Junos OS
Defaults Groups” in the CLI User Guide.

Similarly, the configuration group juniper-ais is reserved exclusively for Juniper Advanced
Insight Solutions (AIS)-related configuration. For more information about the juniper-ais
configuration group, see the Juniper Networks Advanced Insight Solutions Guide.
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Applying a Configuration Group in a Routing Matrix

To have a configuration inherit the statements in a configuration group, include the
apply-groups statement on the TX Matrix Plus router:

apply-groups [ group-names 1;

Include the apply-groups [ group-names ] statement anywhere in the configuration that
the configuration statements contained in a configuration group are needed.

If you specify more than one group name, list them in order of inheritance priority. The
configuration statements in the first group take priority over configuration statements in
subsequent groups.

You caninclude only one apply-groups statement at each specific level of the configuration
hierarchy. The apply-groups statement at a specific hierarchy level lists the configuration
groups to be added to the containing statement’s list of configuration groups.

Values specified at the specific hierarchy level override values inherited from the
configuration group.

Groups listed in nested apply-groups statements take priority over groups in outer
statements. In the following example, the BGP neighbor 10.0.0.1 inherits configuration
data from group one first, then from groups two and three. Configuration data in group
one overrides data in any other group. Data from group ten is used only if a statement is
not contained in any other group.

apply-groups [ eight nine ten 1;
protocols {
apply-groups seven;
bgp {
apply-groups [ five six ];
group some-bgp-group {
apply-groups four;
neighbor 10.0.0.1 {
apply-groups [ one two three ];
}
}
1
1

Displaying Inherited Statements

Configuration groups can add some confusion regarding the actual values used by the
router, because configuration data can be inherited from configuration groups. To view
the actual values used by the router, use the display inheritance commmand after the pipe
in a show command. This command displays the inherited statements at the level at
which they are inherited and the group from which they have been inherited.
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The following example shows part of the output of the show | display inheritance
command that shows configuration statements inherited from the special configuration
group re0, which contains configuration statements that apply to the Routing Engine in
slot O (labeled REO) on the TX Matrix Plus router:

[edit]

user@host# show | display inheritance

system {
## 'sfcO' was inherited from group 'reQ'
host-name sfcO;
## 'backup-router' was inherited from group 'reQ’
backup-router 192.168.35.254;

}

interfaces {
## 'emQ' was inherited from group 'reQ’

emO {
## '0' was inherited from group 'reQ'
unit O {
## 'inet' was inherited from group 'reQ'
family inet {
## '192.168.35.95/24"' was inherited from group 'reQ'
address 192.168.35.95/24;
}
}
1
1

Disabling Inheritance of a Configuration Group in the Routing Matrix

To disable inheritance of a configuration group at any level except the top level of the
hierarchy, include the apply-groups-except statement:

apply-groups-except [ group-names J;

This statement is useful when you use the apply-group statement at a specific hierarchy
level but also want to override the values inherited from the configuration group for a
specific parameter.

Using Special Configuration Groups for the Routing Engines in the Routing Matrix

Using special configuration group names for all Routing Engines in the routing matrix
allows you to configure the individual Routing Engines in each router differently.
Parameters that are not configured at the [edit groups] hierarchy level apply to all Routing
Engines in the routing matrix.

To configure configuration groups and apply inheritance for the Routing Engines in a
routing matrix, you can include the groups statement at the [edit] hierarchy level on the
TX Matrix Plus router and then include special configuration group names for all the
Routing Engines in the routing matrix:

[edit]

groups {
re0 { # Create the group for the SFC master Routing Engine.
system {
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host-name sfcO-re0-hostname;
backup-router ip-address;

,

interfaces {
emO {
unit logical-unit-number {
1
}
}
rel { # Create the group for the SFC backup Routing Engine.
system {
host-name sfcO-rel-hostname;
backup-router ip-address;
}
interfaces {
emoO {
unit logical-unit-number {
1
}
}
lccn-reO { # Create the group for the master Routing Engine in a specific LCC.
system {
host-name lccN-reO-hostname;
backup-router ip-address;
}
interfaces {
emoO {
unit logical-unit-number {
1
}
1
lccn-rel { # Create the group for the backup Routing Engine in a specific LCC.
system {
host-name lccN-rel-hostname;
backup-router ip-address;
}
interfaces {
emO {
unit logical-unit-number {
1
}
}

..additional-routing-engine-group-configurations...

}

apply-groups [ reQO rel lccn-re0 lccn-rel ... ]; # Enable inheritance of the groups.
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For routers in a routing matrix with a TX Matrix Plus router, you can specify the following
special group names:

« re0O—Configuration statements apply to the Routing Engine in slot O (labeled REO) on
the TX Matrix Plus router.

. rel—Configuration statements apply to the Routing Engine in slot 1 (labeled RE1) on
the TX Matrix Plus router.

« lcen-re0—Configuration statements apply to the Routing Engine in slot O (labeled REO)
on the routeridentified as lccn, where nis the LCC number and has the following values
depending on the LCC configuration:.

- From 0 through 3 on a T1600 router in a routing matrix with a TX Matrix Plus router.

- From 0 through 7 on a T1600 router in a routing matrix with a TX Matrix Plus router
with 3D SIBs.

- 0,2,4,0r60naT4000 routerin a routing matrix with a TX Matrix Plus router with
3D SIBs.

« lccn-rel—Configuration statements applied to the Routing Engine in slot 1 (labeled
RET1) on the router identified lccn, where n is the LCC number and has the following
values depending on the LCC configuration:

- From 0 through 3 on a T1600 router in a routing matrix with a TX Matirx Plus router.

- From 0 through 7 on a T1600 router in a routing matrix with a TX Matrix Plus router
with 3D SIBs.

- 0,2,4,60naT4000 router in a routing matrix with a TX Matrix Plus router with 3D
SIBs.

Because the configuration statements in the special configuration groups for Routing
Engines apply to specific Routing Engines in the routing matrix, you can create a single
configuration for all of the routers, with each Routing Engine using only the configuration
statements that apply to it.

Each Routing Engine configuration group contains at a minimum the configuration for
the Routing Engine hostname and the management Ethernet interface (emO). In addition,
if each Routing Engine uses a different management interface, the group also should
contain the configuration for the backup router and static routes.

Note that apply groups can be nested. For example, any configuration statements that

are common to lccO-re0 and lccO-rel can be included in a separate configuration group
and then added as an apply group to the lccO-re0 and lccO-rel groups, which in turn are
applied to the main configuration.

For more information about configuring and applying configuration groups, see the CL/
User Guide.

Related . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3

D tati
ocumentation « Roadmap for Configuring the Routing Matrix on page 33
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. Example Configuration for the Routing Matrix on page 48

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

. Upgrading the Junos OS on the Routing Matrix on page 133

Using Global FPC Numbering for Interfaces in a Routing Matrix with a TX Matrix Plus
Router

Related
Documentation

When configuring interfaces on a routing matrix with a TX Matrix Plus router, you must
adjust the routing matrix configuration to accommodate increased FPC numbers used
in interface names.

For example, if you have a Gigabit Ethernet interface installed in FPC slot 7, PIC slot O,
port 0 of T1600 router lcc 3, you can configure this interface on the TX Matrix Plus router
by including the ge-31/0/0 statement at the [edit interfaces] hierarchy level:

[edit]
interfaces {
ge-31/0/0 { # In a standalone T1600 router, the interface is 'ge-7/0/0".
unit O {
family inet {
address ip-address;
}
}
1
1

For more information about converting FPC hardware slot numbersona T1600 or T4000
router to the global FPC numbers used for interfaces in a routing matrix and vice versa,
see “FPC Numbering for Interfaces in TXP-T4000-3D Configuration” on page 20, “FPC
Numbering for Interfaces in TXP-Mixed-LCC-3D Configuration” on page 26, “FPC
Numbering for Interfaces in TXP-T1600-3D Configuration” on page 16, “FPC Numbering
for Interfaces in TXP-T1600 Configuration” on page 13, and “Displaying Chassis Physical
Locations for a Routing Matrix with a TX Matrix Plus Router” on page 121.

0 NOTE: Whenyou include the fpc statement at the [edit chassis cc lcc-number]
hierarchy level, specify the FPC hardware slot number (0 through 7) as labeled
on the T1600 router chassis. Do not specify the corresponding global FPC
number (0 through 31).

For more information about physically connecting a TX Matrix Plus router and T1600 or
T4000 routers together in a routing matrix, X Matrix Plus Router Hardware Guide For more
information about the interface naming conventions for a routing matrix, see the Junos
OS Network Interfaces Library for Routing Devices.

« Overview of a Routing Matrix with a TX Matrix Plus Router on page 3

« Roadmap for Configuring the Routing Matrix on page 33
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. Example Configuration for the Routing Matrix on page 48

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

. Upgrading the Junos OS on the Routing Matrix on page 133

Configuring Protocols and Other Features on a Routing Matrix with a TX Matrix Plus
Router

Other than the expanded range of FPC numbers for interfaces and the requirement to
create groups for the T1600 or T4000 routers, the configuration of a routing matrix with
a TX Matrix Plus router is exactly the same as for all other Juniper Networks routers. You
can configure routing protocols, Multiprotocol Label Switching (MPLS) applications,
virtual private networks (VPNSs), routing and forwarding options, and other software
features as usual.

For more information about configuring Junos OS-based routers, see the Junos OS
configuration guides.

Related . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
D .
ocumentation . Roadmap for Configuring the Routing Matrix on page 33
. Example Configuration for the Routing Matrix on page 48

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

« Upgrading the Junos OS on the Routing Matrix on page 133

Configuring Chassis-Specific Features on a Routing Matrix with a TX Matrix Plus Router

You can configure chassis-specific features on specific T1600 routers in a routing matrix
with a TX Matrix Plus router:

« Configuring PIC-Specific Features ona T1600 or T4000 Router in a Routing
Matrix on page 43

« Configuring an Alarm to Trigger if an LCC in the Routing Matrix Does Not Come
Online on page 44

« Configuring an LCC in the Routing Matrix to Stay Offline on page 44

« For More Information on page 45

Configuring PIC-Specific Features on a T1600 or T4000 Router in a Routing Matrix

You can configure PIC-specific features on specific routers in a routing matrix with a TX
Matrix Plus router. To configure, include the lcc lcc-number statement at the [edit chassis]
hierarchy level and specify the PIC-specific feature to configure.

[edit]
chassis {
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lcc lecc-number {
fpc slot-number { # Use the T1600 or T4000 router FPC hardware slot number.
pic pic-number {
...pic-specific-configuration...
}
}
1
1

0 NOTE: When you include statements at the [edit chassis lcc lcc-number]
hierarchy level, specify the actual FPC hardware slot number as labeled on

the T1600 or T4000 router chassis. Do not specify the corresponding global
FPC number. For details, see “FPC Numbering for Interfaces in
TXP-Mixed-LCC-3D Configuration” on page 26, “FPC Numbering for Interfaces
in TXP-T4000-3D Configuration” on page 20, “FPC Numbering for Interfaces
in TXP-T1600-3D Configuration” on page 16, “FPC Numbering for Interfaces
in TXP-T1600 Configuration” on page 13, and “Displaying Chassis Physical
Locations for a Routing Matrix with a TX Matrix Plus Router” on page 121.

Configuring an Alarm to Trigger if an LCC in the Routing Matrix Does Not Come Online

By default, the Junos OS allows all TI600 or T4000 routers in the routing matrix to come
online. Optionally, you can configure the TX Matrix Plus router to generate an alarm if
the T1600 or T4000 routers in the routing matrix do not come online.

To configure, include the online-expected statement at the [edit chassis lcc lcc-number]
hierarchy level on the TX Matrix Plus router:

[edit]
chassis{
lcc lec-number {
online-expected;
1
1

If you do not include the online-expected statement at any [edit chassis lcc lcc-number]
hierarchy level on the TX Matrix Plus router, no alarm triggers if any T1600 or T4000 fails
to come online.

Configuring an LCC in the Routing Matrix to Stay Offline

If you donotwanta T1600 or T4000 router to be part of the routing matrix, such as while
you are performing maintenance on that LCC, you can configure the router to be offline.

To configure a T1600 or T4000 router to be offline, include the offline statement at the
[edit chassis lcc [cc-number] hierarchy level:

[edit]
chassis {
lcc lec-number {
offline;
1
1
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When you are ready to bring the T1600 or T4000 router back online, delete the offline
configuration statement at the [edit chassis lcc number] hierarchy level.

e NOTE: If you do not include the offline statement at any [edit chassis lcc
lcc-number] hierarchy level on the TX Matrix Plus router,any T1600 or T4000
router that is part of the routing matrix is allowed to come online.

For More Information

For more information about chassis-specific statements, see the Junos OS Administration
Library.

Related . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
D tati
ocumentation « Roadmap for Configuring the Routing Matrix on page 33
. Example Configuration for the Routing Matrix on page 48

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

. Upgrading the Junos OS on the Routing Matrix on page 133

Committing Configurations on a Routing Matrix with a TX Matrix Plus Router

On arouting matrix with a TX Matrix Plus router, you must commmit configuration changes
on the TX Matrix Plus router (also referred as SFC) rather than on the individual T1600
or T4000 routers. All configuration changes you commit on the SFC are distributed to
all the T1600 or T4000 routers in the routing matrix and override any configuration
changes committed directly on a T1600 or T4000 router.

0 NOTE: If you commit a configuration directly ona T1600 or T4000 routerin
arouting matrix, the configuration is not distributed to the SFC or to the other
T1600 or T4000 routers in the routing matrix.

There are three main ways to commit configurations on a TX Matrix Plus router:
« Committing a Configuration to Both Master and Backup Routing Engines in the Routing
Matrix on page 45

« Committing a Configuration to the Master Routing Engines (Only) in the Routing
Matrix on page 47

« Synchronizing to the Configuration on the Other Routing Engine on page 47
Committing a Configuration to Both Master and Backup Routing Engines in the Routing Matrix

To commit the same configuration to both the master and backup Routing Engines in
the routing matrix, issue the commit operational command with the synchronize option.

Copyright © 2018, Juniper Networks, Inc. 45



Routing Matrix with a TX Matrix Plus Router Deployment Guide

The Routing Engine on which you execute the commit synchronize command (the
requesting Routing Engine) copies and loads its candidate configuration to the other
Routing Engine (the responding Routing Engine). Both Routing Engines then perform a
syntax check on the candidate configuration file being committed. If no errors are found,
the configurationis activated and becomes the current operational configuration on both
Routing Engines.

The commit synchronize command makes the active or applied configuration the same
for both Routing Engines with the exception of two special configuration groups for
Routing Engines:

. Configuration statements specified in the re0 configuration group are applied only to
Routing Engines in slot O (designated re0).

« Configuration statements specified in the rel configuration group are applied only to
Routing Engines in slot 1 (designated re0).

0 NOTE: If you do not synchronize the configurations between two Routing
Engines and one of them fails, the router may not forward traffic correctly
because the backup Routing Engine may have a different configuration.

The following example shows command output for the commit command issued on the
TX Matrix Plus router with the synchronize option:

[edit groups]
user@host# setre0 system hostname sfcO-re0O—hostname

user@sfcO-re0—hostname#commit synchronize;
sfc0-re0:

configuration check succeeds
IccO-rel:

commit complete

IccO-re0:

commit complete

Icc2-rel:

commit complete

Icc2-re0:

commit complete

sfcO-rel:

commit complete

sfc0-re0:

commit complete

It can happen that the commit synchronize command is initiated at the same time from
both Routing Engines, which causes the process to hang. For example, suppose you had
the following configuration in combination with nonstop active routing (NSR):

event-options {
policy testpolicy {
events rpd_bgp_neighbor_state_changed;
then {
change-configuration {
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commands {
"set system login announcement policy_executed";

With NSR enabled, both Routing Engines run rpd and both notice the
rpd_bgp_neighbor_state_changed event. Prior to Junos OS Release 15.1, in this situation,
both Routing Engines tried to lock the configuration and execute a synchronous commit.
The action hung while each Routing Engine tried to obtain a configuration database lock
from the other, and the CLI became unresponsive for an extended period of time (at least
for one hour). As of Junos OS Release 15.1, to handle unresponsiveness, the system waits
20 seconds for the database lock. if in that time interval the lock cannot be taken, control
is returned with the following error messages:

error: could not get initial lock on database: Resource temporarily unavailable

error: Database lock failed for file "/var/run/db/juniper.db”: Resource temporarily
unavailable

error: Could not initialize database

This message indicates that the database lock is temporarily not available due to internal
system conditions; the user can retry the commit synchronize process after several
seconds.

Committing a Configuration to the Master Routing Engines (Only) in the Routing Matrix

In a routing matrix with a TX Matrix Plus router, issuing the basic form of the commit
operational command on the TX Matrix Plus router commits the candidate configuration
only to the master Routing Engines in the routing matrix.

The following example shows command output for the basic form of the commit
command:

user@host# commit

sfc0-re0:

configuration check succeeds
IccO-re0:

commit complete

Iccl-reO:

commit complete

sfc0-re0:

commit complete

Synchronizing to the Configuration on the Other Routing Engine

Ina routing matrix with at TX Matrix Plus router, issuing the commit synchronize command
with the force option directs one Routing Engine to synchronize its configuration with the
other.
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Related
Documentation

o NOTE: We recommend that you use the force option only if you are unable
to resolve the issues that caused the commit synchronize commmand to fail.

The Routing Engine on which you issue this command (the requesting Routing Engine)
copies and loads its candidate configuration to the other Routing Engine (the responding
Routing Engine). Both Routing Engines then perform a syntax check on the candidate
configuration file being committed. If no errors are found, the configuration is activated
and becomes the current operational configuration on both Routing Engines.

The commit synchronize command does not work if the responding Routing Engine has
uncommitted configuration changes. However, you can enforce commit synchronization
on the Routing Engines by using the force option.

0 NOTE: When you issue the commit synchronize command with the force
option from one Routing Engine, the configuration sessions on the other
Routing Engine will be terminated and its configuration synchronized with
that on the Routing Engine from which you issued the command.

« Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
. Roadmap for Configuring the Routing Matrix on page 33
. Example Configuration for the Routing Matrix on page 48

. Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode on
page 72

« Upgrading the Junos OS on the Routing Matrix on page 133

Example Configuration for a Routing Matrix with a TX Matrix Plus Router

The following sections describe an example configuration for a routing matrix with a TX
Matrix Plus router:

. Example Routing Matrix Topology on page 48

. Example Routing Matrix Configuration on page 49

« Verifying the Configuration of a Routing Matrix with a TX Matrix Plus Router on page 55

Example Routing Matrix Topology

Thisexample is based on Routing Matrix A, a basic routing matrix consisting of a TX Matrix
Plus router (sfc0) and two T1600 routers (lccO and lec2). Figure 7 on page 49 shows that
Routing Matrix A is acting as a provider edge (PE) router in a Layer 2 circuit network.
SONET interface so-1/1/0 in the T1600 router designated as lccO connects to an IP/MPLS
core network. Asynchronous Transfer Mode 2 (ATM2) intelligent queuing (1Q) interface
at-17/1/0in the T1600 router designated as lcc2 runs Layer 2 circuit trunk mode to connect
to an ATM switch.

48
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For more information about Layer 2 circuit networks, see the Junos OS VPNs Library for
Routing Devices.

Figure 7: Example Topology of a Routing Matrix with a TX Matrix Plus Router
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Note the following key considerations for this routing matrix configuration:

« For most operations, you will manage the routing matrix as a single router, executing
operational commands and committing configurations on the TX Matrix Plus router
designated as sfcO.

« Create configuration groups for each Routing Engine in the routing matrix by using the
special configuration groups for a routing matrix consisting of routers with dual Routing
Engines: re0, rel, lccO-re0, lcc2-re0, lccO-rel, and lcc2-rel. In these Routing Engine
configuration groups, configure hostnames, default routes, and management Ethernet
interfaces.

. To configure interfaces, use the routing matrix FPC numbering convention of slots O
through 31.

« Toenable ATMZ2 IQ trunk mode and other chassis-based commands, include the lcc
lcc-number statement at the [edit chassis] hierarchy level and use the hardware FPC
slot numbers 0 through 7 of node lcc2.

« Configure most other processes as usual, such as routing, class of service (CoS), and
firewalls.

Example Routing Matrix Configuration

To configure the example Routing Matrix A described in the previous section, commit the
following configuration at the TX Matrix Plus router:

[edit]
groups { # Create special configuration groups in a routing matrix.
re0 { # Create a group for the master Routing Engine on TX Matrix Plus router sfcO.
system {
host-name sfcO;
backup-router 192.168.17.254,
}
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interfaces { # Configure an IP address for the management interface logical port.
emoO {
unit 0 {
family inet {
address 192.168.77.158/21;

1
1
1
1
rel { # Create a group for the backup Routing Engine on TX Matrix Plus router sfcO.
system {
host-name sfcO_alt_re;
backup-router 192.168.17.254,
1
interfaces { # Configure an IP address for the management interface logical port.
emO {
unit 0 {
family inet {
address 192.168.77.168/21;

}
1
}
1
lccO-re0 { # Create a group for the master Routing Engine on T1600 router lccO.
system {
host-name mylccO;
backup-router 192.168.17.254 destination [10.0.0.0/8 192.168.0.0/16];
}
interfaces { # Configure an IP address for the management interface logical port.
emoO {
unit 0 {
family inet {
address 192.168.77.157/21;

1
1
}
1
lccO-rel { # Create a group for the backup Routing Engine on T1600 router lccO.
system {
host-name mylccO_alt_re;
backup-router 192.168.17.254 destination [10.0.0.0/8 192.168.0.0/16];
}
interfaces { # Configure an IP address for the management interface logical port.
emO {
unit0 {
family inet {
address 192.168.77.169/21;

}
}
}
}

lcc2-reO { # Create a group for the master Routing Engine on T1600 router lcc2.
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system {
host-name mylcc2;
backup-router 192.168.17.254 destination [10.0.0.0/8 192.168.0.0/16];
}
interfaces { # Configure an IP address for the management interface logical port.
emO {
unit 0 {
family inet {
address 192.168.77.159/21;
}
1
1
}

}
lcc2-rel { # Create a group for the backup Routing Engine on T1600 router lcc2.

system {

host-name mylcc2_alt_re;

backup-router 192.168.17.254 destination [10.0.0.0/8 192.168.0.0/16];
}
interfaces { # Configure an IP address for the management interface logical port.

emO {

unit0 {
family inet {
address 192.168.77.192/21,

apply-groups [ re0 rel lccO-rel lcc2-rel lccO-re0 lcc2-re0 ]; # Enable inheritance.
system { # Configure system management properties.
syslog {
file messages {
any any;
}
1
1
chassis { # You must apply chassis commands to a specific T1600 router.
lcc 2 { # Specify the T1600 router and the FPC hardware slot of the node.
fpc1{ # This FPC is equivalent to slot 17 in the routing matrix.
pic1{
atm-12circuit-mode {
trunk nni;

}
}
1
1
interfaces {
so-1/1/0 { # This is a SONET interface at FPC 1, PIC 1, port O
mtu 9192; # on the T1600 router LCCO.
unit 0 {
family inet {
address 10.15.1.1/30 {
destination 10.15.1.2;

Copyright © 2018, Juniper Networks, Inc. 51



Routing Matrix with a TX Matrix Plus Router Deployment Guide

1
1
family iso;
family mpls {
filter {
input filter_1;
1
1

}
1
at-17/1/0 { # This is an ATM2 IQ interface at FPC 1, PIC 1, port O
encapsulation atm-ccc-cell-relay; # on the T1600 router LCC2.
atm-options {
pic-type atmz2;
scheduler-maps { # CoS on an ATM2 IQ PIC works the same in a routing matrix.
cosl { # as it does in a standalone T1600 router.
forwarding-class ubr {
priority low;
transmit-weight percent 25;
}
forwarding-class nrtvbr {
priority low;
transmit-weight percent 25;
}
forwarding-class rtvbr {
priority low;
transmit-weight percent 25;
}
forwarding-class cbr {
priority high;
transmit-weight percent 25;
}
1
cos2 {
forwarding-class ubr {
priority low;
transmit-weight percent 10;
}
forwarding-class nrtvbr {
priority low;
transmit-weight percent 20;
}
forwarding-class rtvbr {
priority low;
transmit-weight percent 30;
}
forwarding-class cbr {
priority high;
transmit-weight percent 40;
}
1
cos3 {
forwarding-class ubr {
priority low;
transmit-weight percent 40;

}
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forwarding-class nrtvbr {
priority low;
transmit-weight percent 30;
}
forwarding-class rtvbr {
priority low;
transmit-weight percent 20;
}
forwarding-class cbr {
priority high;
transmit-weight percent 10;
}
1
1
}
unit0 {
trunk-id O;
trunk-bandwidth 10m;
cell-bundle-size 2;
}
unit1{
trunk-id 1;
trunk-bandwidth 10m;
cell-bundle-size 1,
atm-scheduler-map cosl;
}
unit 2 {
trunk-id 2;
trunk-bandwidth 10m;
cell-bundle-size 2;
atm-scheduler-map cos2;
}
unit3 {
trunk-id 3;
trunk-bandwidth 10m;
cell-bundle-size 3;
atm-scheduler-map cos3;
}
1
lo0 {
unit 0 {
family inet {
address 127.0.0.1/32;
address 10.255.77.158/32 {
primary;
1
}

family iso {

address 47.0005.80ff.f800.0000.0108.0001.0102.5507.0158.00;

1
family inet6 {

address 2001:db8::10:255:77:158/32 {

primary;
}
1
1
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}
}

protocols { # You can configure protocols in the routing matrix as usual.

mpls {
interface so-1/1/0.0;
1
isis {
interface so-1/1/0.0;
interface l00.0;
1
ldp {
interface so-1/1/0.0;
interface l00.0;
1
2circuit {
neighbor 10.255.71.97 {
interface at-17/1/0.0 {
virtual-circuit-id 100;
1
interface at-17/1/0.1 {
virtual-circuit-id 107;
}
interface at-17/1/0.2 {
virtual-circuit-id 102;
1
interface at-17/1/0.3 {
virtual-circuit-id 103;
}
}
1
1

class-of-service { # You can configure CoS in the routing matrix as usual.

forwarding-classes {
queue O ubr;
queue 1 nrtvbr;
queue 2 rtvbr;
queue 3 cbr;

1

traceoptions {
flag all;

1

1

firewall { # You can configure firewalls in the routing matrix as usual.

family mpls {
filter filter_1 {
term plpO {
from {
exp[0246];
1
then {
count LOW;
loss-priority low;
1
1
term plpl {
from {

54
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exp[1357];

1

then {
count HIGH;
loss-priority high;

Verifying the Configuration of a Routing Matrix with a TX Matrix Plus Router

In general, when you issue standard operational commands on a TX Matrix Plus router,
you receive output from the master Routing Engines of all components in the routing
matrix. To display information for the TX Matrix Plus router only, include the sfc sfc-number
option. To limit the output of information for a specific TI600 router within the routing
matrix, include the lcc lcc-number option. To display information for all T1600 routers
within the routing matrix (selected commands only), include the all-lcc option. Any
exceptions to this general rule are mentioned next to the appropriate commands.

The following sections contain examples of specific show operational commands you
can use to verify the configuration of the example:

« Displaying Junos OS Versions on page 55

« Displaying Configured Interfaces on page 59

« Displaying Available Routes on page 60

« Displaying Alarms and System Uptime on page 60

« Displaying Craft Interface Messages on page 61

« Displaying System Uptime on page 63

« Displaying Chassis Hardware and Status on page 64

Displaying Junos OS Versions

The show version command provides an excellent example of how you can select output
for various components of the routing matrix with a TX Matrix Plus router. If the TX Matrix
Plus router (sfc sfc-number) or a T1600 router (lcc lcc-number) is not specified in the
command, the command displays output for all components.

user@host> show version ?
Possible completions:

<[Enter]> Execute this command

brief Display brief output

detail Display detailed output

invoke-on Remote command execution

Icc Show software version on specific LCC (0..3)
sfc Show software version on SFC (0..0)

| Pipe through a command
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You can display information about individual software components in the TX Matrix Plus
router, in a specific T1600 router, or the entire routing matrix:

» Displaying Junos OS Versions for All Routers on page 56

« Displaying Junos OS Version for the SFC Only on page 57
« Displaying Junos OS Version for a Specific LCC on page 57
« Displaying Junos OS Versions for All LCCs on page 58

Displaying Junos OS Versions for All Routers

To display the software version for all routing matrix components, issue the show version
command on the TX Matrix Plus router:

user@sfc0> show version

sfcO-reO:

Hostname: sfcO

Model: txp

JUNOS Base 0S boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

lccO-re0:

Hostname: mylccO

Model : 1600

JUNOS Base 0OS boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

lcc2-re0:
Hostname: mylcc2
Model: t1600
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JUNOS Base 0S boot [9.6-20090713.1]

JUNOS Base 0OS Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

Displaying Junos OS Version for the SFC Only

To display the software version for the TX Matrix Plus router only, include the sfc number
option:

user@mysfc> show version sfc O

sfcO-re0

Hostname: sfcO

Model: txp

JUNOS Base 0OS boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

Displaying Junos OS Version for a Specific LCC

To display the software version for a specific T1600 router, include the lcc option:

user@host> show version lcc O

lccO-re0:

Hostname: mylccO

Model : 1600

JUNOS Base OS boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
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JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]
JUNOS Border Gateway Function package [9.6-20090713.1]
JUNOS Services AACL Container package [9.6-20090713.1]
JUNOS Services LL-PDF Container package [9.6-20090713.1]
JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

Displaying Junos OS Versions for All LCCs

To display the software versions for all T1600 routers, include the all-lcc option:

user@host> show version all-lcc

lccO-re0:

Hostname: mylccO

Model : t1600

JUNOS Base 0OS boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

lcc2-re0

Hostname: mylccO

Model : t1600

JUNOS Base OS boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]
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Displaying Configured Interfaces

Although individual FPCs are installed in each of the T1600 routers, the routing matrix is
designed to collect interface information centrally at the TX Matrix Plus router. To display
available interfaces in the routing matrix, issue a show interfaces command on the TX

Matrix Plus router:

user@host> show interfaces terse

Interface
so0-1/0/0
so-1/1/0
so0-1/1/0.0

so-1/3/0
at-2/1/0
ge-2/2/0
so0-3/3/0
so0-3/3/1
s0-3/3/2
so0-3/3/3
so0-16/0/0
so0-16/0/1
s0-16/0/2
so0-16/0/3
ge-16/1/0
s0-17/0/0
at-17/1/0
at-17/1/0.0
at-17/1/0.1
at-17/1/0.2
at-17/1/0.3
at-17/1/1
ge-17/2/0
ge-17/2/1
so0-17/3/0
s0-19/0/0
so0-19/1/0
s0-19/2/0
so0-19/3/0
bcmO

bcm0.0

dsc

em0

em0.0

xp0

xp0.0

gre

ipip

100

100.0

Admin Link
up up
up up
up up
up down
up up
up up
up up
up up
up down
up down
up down
up down
up down
up up
up down
up down
up up
up up
up up
up up
up up
up up
up up
up up
up down
up down
up down
up down
up down
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up

Proto Local Remote

inet 10.15.1.1 --> 10.15.1.2

iso

mpls

ccc

ccc

ccc

ccc

thp 4

thp 4

inet 192.168.77.158/21

inet 10.255.70.158 --> 0/0
127.0.0.1 --> 0/0

iso

47.0005.80ff.1800.0000.0108.0001.0102.5507.0158.00

100.16385

Isi

up

up

up

up

inet6 2001:db8::10:255:70:158
feB80::280:42FF:fel3:269d

inet

inet6 feB80::280:42FfF:fel3:269d
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mtun up up
pimd up up
pime up up
tap up up

Displaying Available Routes

Whenyou need to verify route information for a routing matrix, you mustissue operational
commands on the TX Matrix Plus router. To display available routes for the routing matrix,

issue a show route command:

user@host> show route summary
Router ID: 10.255.77.158
inet.0: 13 destinations, 14 routes (12 active, 0 holddown, 1 hidden)

Direct: 4 routes, 3 active
Local: 2 routes, 2 active
Static: 6 routes, 6 active
1S-1S: 2 routes, 1 active
inet.3: 1 destinations, 1 routes (1 active, 0 holddown, O hidden)
LDP: 1 routes, 1 active
iso.0: 1 destinations, 1 routes (1 active, 0 holddown, O hidden)
Direct: 1 routes, 1 active
mpls.0: 7 destinations, 7 routes (7 active, 0 holddown, O hidden)
MPLS: 3 routes, 3 active
LDP: 2 routes, 2 active
L2CKT: 2 routes, 2 active
inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, O hidden)
Direct: 2 routes, 2 active
__jJuniper_privatel__ .inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, O
hidden)
Direct: 1 routes, 1 active
I2circuit.0: 5 destinations, 5 routes (5 active, 0 holddown, O hidden)
LDP: 1 routes, 1 active
L2CKT: 4 routes, 4 active

Displaying Alarms and System Uptime

To display alarms for all routing matrix components, issue the show chassis alarms
command at the TX Matrix Plus router:

user@host> show chassis alarms

sfcO-reO:

2 alarms currently active

Alarm time Class Description
2009-07-10 02:27:46 PDT Minor LCC O Minor Errors
2009-07-09 17:12:29 PDT Major LCC 2 Major Errors

lccO-re0:

1 alarms currently active
Alarm time Class Description
2009-07-10 02:27:46 PDT Minor PEM 1 Absent

lcc2-re0:

1 alarms currently active
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Alarm time Class Description
2009-07-09 17:12:29 PDT Major PEM 1 Not OK

Displaying Craft Interface Messages

To display the messages that are currently displayed on the craft interface for all routing
matrix components, issue the show chassis craft-interface command at the master
Routing Engine of the TX Matrix Plus router:

user@host> show chassis craft-interface
sfcO-re0:

|sfco |
|13 Alarms active |
JR: LCC O Major Error]
|[R: LCC 2 Minor Error]|

SFC Front Panel Switch Settings:
SFC Chassis Number : 00
Config Size o1

Front Panel System LEDs:
Routing Engine 0 1

OK *
Fail .
Master *

Front Panel Alarm Indicators:
Red LED
Yellow LED
Major relay
Minor relay

Front Panel F13 SIB LEDs:
SIB 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Fail R . R . R . R .
OK * * - * * _ * * * * - _ -
Act i ve * * . * * . * * * * . . . . .
PS LEDs:

PS 0 1
Red R
Green * R

Fan Tray LEDs:
FT O 1 2 3 4 5

Red * R R * R
Green * * * *
CB LEDs:

CcB 0 1
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Amber . R
Green * R
Blue * R
IccO-re0:

|IccO |
|2 Alarms active |
|Y: Spare SIB 4 Absen]
|Y: PEM 1 Absent |

Front Panel System LEDs:
Routing Engine 0 1

OK *
Fail
Master *

Front Panel Alarm Indicators:
Red LED

Yellow LED *

Major relay

Minor relay *

Front Panel FPC LEDs:
FPC 0 1 2 3 4 5

CB LEDs:

CcB 0 1
Amber R
Green * R
Blue * R
SCG LEDs

SCG O 1
Amber R
Green * *
Blue * R
SIB LEDs

siB 0 1 2 3 4

|lcc2 |
|2 Alarms active |
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|Y: Spare SIB 4 Absen]|
|Y: PEM 1 Absent |

Front Panel System LEDs:
Routing Engine 0 1

OK *
Fail .
Master *

Front Panel Alarm Indicators:

Red LED
Yellow LED *
Major relay
Minor relay *

Front Panel FPC LEDs:
FPC 0 1 2 3 4 5 6 7

cB 0 1

SCG 0 1

s;B 0 1 2 3 4

Displaying System Uptime

To display the amount of time the routing matrix components have been in operation,
issue the show system uptime command on the TX Matrix Plus router:

user@host> show system uptime

sfcO-reO:

Current time: 2009-07-10 07:55:56 PDT

System booted: 2009-07-09 17:08:41 PDT (14:47:15 ago)

Protocols started: 2009-07-09 17:09:22 PDT (14:46:34 ago)

Last configured: 2009-07-09 17:08:28 PDT (14:47:28 ago) by root
7:55AM  up 14:47, 1 user, load averages: 0.00, 0.00, 0.00

lccO-reO:
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Current time: 2009-07-10 07:55:56 PDT

System booted: 2009-07-09 17:07:40 PDT (14:48:16 ago)

Last configured: 2009-07-09 17:08:43 PDT (14:47:13 ago) by root
7:55AM up 14:48, 0 users, load averages: 0.07, 0.02, 0.01

lcc2-re0:

Current time: 2009-07-10 07:55:56 PDT

System booted: 2009-07-09 17:07:33 PDT (14:48:23 ago)

Last configured: 2009-07-09 17:08:47 PDT (14:47:09 ago) by root
7:55AM up 14:48, 0 users, load averages: 0.00, 0.00, 0.00

Displaying Chassis Hardware and Status

To display the hardware inventory for a routing matrix with a TX Matrix Plus router, you
can select output for the TX Matrix Plus router only, a specific T1600 router, or all
components. If a specific component (sfc or lcc) is not specified as an option in the
command, the default output displays information for the entire routing matrix.

user@host> show chassis hardware ?
Possible completions:

<[Enter]> Execute this command

clei-models Display CLEIl barcode and model number for orderable FRUs
detail Include RAM and disk information in output

extensive Display ID EEPROM information

Icc Display chassis-specific information (0..3)

models Display serial number and model number for orderable FRUs
sfc Display chassis-specific information (0..0)

| Pipe through a command

You can display information about individual hardware components in the TX Matrix
Plus router, in a specific T1600 router, or the entire routing matrix:

» Displaying Information About All Hardware Components on page 64

« Displaying Information About SIBs on page 67

« Displaying Information About Routing Engines on page 68

« Displaying Information About FPCs on page 71

« Displaying Information About LCCs on page 71

Displaying Information About All Hardware Components

To display all hardware components in a routing matrix, issue the show chassis hardware
command on the TX Matrix Plus router:

user@host> show chassis hardware
sfcO-reO:

Hardware inventory:

Item Version Part number Serial number Description
Chassis JN1131103AHB TXP

Midplane REV 05  710-022574  TS4035 SFC Midplane
FPM Display REV 01  710-024027  DR4982 TXP FPM Display
CIP O REV 02  710-023792  DS4568 TXP CIP
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CIP 1
PEM 1
Routing Engine O
Routing Engine 1
CB 0
CB 1
SPMB 0
SPVMB 1
SIB F13 0
B Board
SIB F13 1
B Board
SIB F13 3
B Board
SIB F13 4
B Board
SIB F13 6
B Board
SIB F13 7
B Board
SIB F13 8
B Board
SIB F13 9
B Board
SIB F13 11
B Board
SIB F13 12
B Board
SIB F2S 0/0
B Board
SIB F2S 0/2
B Board
SIB F2S 0/4
B Board
SIB F2S 0/6
B Board
SIB F2S 1/0
B Board
SIB F2S 1/2
B Board
SIB F2S 1/4
B Board
SIB F2S 1/6
B Board
SIB F2S 2/0
B Board
SIB F2S 2/2
B Board
SIB F2S 2/4
B Board
SIB F2S 2/6
B Board
SIB F2S 3/0
B Board
SIB F2S 3/2
B Board
SIB F2S 3/4
B Board
SIB F2S 3/6
B Board
SIB F2S 4/0

REV
VER
REV
REV
REV
REV

REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV

02
01
01
01
01
05

03
02
03
02
04
03
04
03
03
02
04
03
04
03
03
02
04
03
04
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02

710-023792
740-027463
740-026942
740-026942
710-022606
710-022606
BUILTIN

BUILTIN

750-024564
710-023431
750-024564
710-023431
710-022600
710-023431
750-024564
710-023431
750-024564
710-023431
750-024564
710-023431
710-022600
710-023431
750-024564
710-023431
750-024564
710-023431
750-024564
710-023431
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603

DS4562
123456
737A-1024
737A-1008
DP8889
DW1103

DT9486
DT6550
DT9456
DT6562
DX0900
DX0957
DW5753
DW9034
DT9483
DT6558
DW5790
DW9072
DX0833
DX0938
DT9465
DT6574
DW5756
DW9072
DW5749
DW9050
DV0063
DT9917
DV0090
DT9994
DV0076
DT9930
DV0035
DT9951
DV0067
DT9922
DV0036
DT9950
DV0085
DT9935
DV0028
DT9960
DV0047
DT9965
DV0023
DT9927
DV0046
DT9946
DV0025
DT9914
DV0110
DT9944
DV0056
DT9979
DV0024
DT9920
DV0108
DT9989
DT2821

TXP

Power Entry Module

CIP

RE-DUO-2600
RE-DUO-2600

SFC
SFC
SFC
SFC
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S

Control Board

Control

Switch CPU
Switch CPU

SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz
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B Board REV 02 710-023787 DT1719 F2S SIB Mezz
SIB F2S 4/2 REV 03 710-022603 DV0031 F2S SIB

B Board REV 03 710-023787 DT9953 F2S SIB Mezz
SIB F2S 4/4 REV 03 710-022603 DV0094 F2S SIB

B Board REV 03 710-023787 DT9918 F2S SIB Mezz
SIB F2S 4/6 REV 03 710-022603 DV0022 F2S SIB

B Board REV 03 710-023787 DT9943 F2S SIB Mezz
Fan Tray O REV 02 710-024029 DP5653 Front Fan Tray
Fan Tray 1 REV 02 760-024497 DP5661 Front Fan Tray
Fan Tray 2 REV 02 760-024502 DP5660 Rear Fan Tray
Fan Tray 3 REV 02 760-024502 DR8267 Rear Fan Tray
Fan Tray 4 REV 02 760-024502 DR8265 Rear Fan Tray
Fan Tray 5 REV 02 760-024502 DR8272 Rear Fan Tray
lccO-re0:

Hardware inventory:

Item Version Part number Serial number Description
Chassis JN1090A04AHA T1600
Midplane REV 01 710-017247 RB8601 T-series Backplane
FPM GBUS REV 09  710-002901  JW7364 T640 FPM Board
FPM Display REV 05  710-002897 JY6782 FPM Display
CIP REV 06  710-002895  JW7565 T-series CIP
PEM O Rev 14 740-002595 SL26454 Power Entry Module
PEM 1 Rev 15 740-002595 SM30230 Power Entry Module
SCG 0 REV 03  710-003423  HA4517 T640 Sonet Clock Gen.
SCG 1 REV 04  710-003423  HF6049 T640 Sonet Clock Gen.
Routing Engine 0 REV 00  740-026941  737F-1051 RE-DUO-1800
Routing Engine 1 REV 01  740-026941  737F-1095 RE-DUO-1800
CB O REV 05  710-022597  DV4262 LCC Control Board
CB 1 REV 06  710-022597  DX4009 LCC Control Board
FPC 7 REV 01  710-010845 JB7158 FPC Type 4

CPU REV 02  710-011481  JB6048 FPC CPU-Enhanced

MMB O REV 06  710-010842  JP1703 ST-MMB
SPMB O REV 04  710-023321 DV3863 LCC Switch CPU
SPMB 1 REV 04  710-023321 DW3634 LCC Switch CPU
SIB 1 REV 07  710-022594  DW4208 LCC SIB

B Board REV 07  710-023185  DW3944 LCC SIB Mezz
SIB 2 REV 07  710-022594  DW4205 LCC SIB

B Board REV 07  710-023185  DW3945 LCC SIB Mezz
SIB 3 REV 07  710-022594  DW4218 LCC SIB

B Board REV 07  710-023185  DW3931 LCC SIB Mezz
SIB 4 REV 07  710-022594  DW4183 LCC SIB

B Board REV 07  710-023185  DW3936 LCC SIB Mezz
Fan Tray O Front Top Fan Tray
Fan Tray 1 Front Bottom Fan Tray
Fan Tray 2 Rear Fan Tray
lcc2-re0:

Hardware inventory:

Item Version Part number Serial number Description

Chassis JN1102900AHA T1600

Midplane REV 03 710-017247 RC3766 T-series Backplane

FPM GBUS REV 10 710-002901 DR1415 T640 FPM Board

FPM Display REV 01  710-021387 DN7019 T1600 FPM Display

CIP REV 06  710-002895 DP6012 T-series CIP

PEM O Rev 07  740-017906 UC26613 Power Entry Module 3x80
PEM 1 Rev 07 740-017906 uc26544 Power Entry Module 3x80
SCG 0 REV 15  710-003423 DR0914 T640 Sonet Clock Gen.
Routing Engine 0 REV 01 740-026941 737F-1032 RE-DUO-1800
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Routing Engine 1 REV

CB 0O

CB 1

FPC O
CPU
PIC O

Xcvr 0

MMB O
MMB 1

FPC 1
CPU
PIC O

PIC 1
PIC 2

PIC 3
Xcvr 0

MMB O

MMB 1
FPC 2

CPU

MMB O
SPMB 0O
SPMB 1
SIB O

B Board
SIB 1

B Board
SIB 2

B Board
SIB 3

B Board
SIB 4

B Board
Fan Tray O
Fan Tray 1
Fan Tray 2

REV
REV
REV
REV
REV

REV
REV
REV
REV
REV

REV

REV

REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV

01
05
01
12
08
11

04
04
07
05
22

22

22

07
01
07
07
14
06
01
04
01
07
07
06
06
07
07
06
04
06
06

740-026941
710-022597
710-022597
710-013037
710-016744
750-017405
NON-JNPR

710-016036
710-016036
710-013560
710-013563
750-007141

750-007141

750-007141

750-015217
740-011613
710-010171
710-010171
710-010845
710-011481
710-016606
710-023321
710-023321
710-022594
710-023185
710-022594
710-023185
710-022594
710-023185
710-022594
710-023185
710-022594
710-023185

Displaying Information About SIBs

737F-1024
DV4260
DM1159
DR1172
DR0997
DP8833

344512071800039

DRO651
DR0O803
DP9980
DR0O088
DR1955

DR1944
DR1963

DN4835
POF1AQL
DP1350
DP1386
DN1255
DM9414
DP1869
DV3859
DM1161
DW4197
DW3916
DT8266
DT5793
Dw4184
DW3915
DT8271
DS2323
DT8238
DT5783

RE-DUO-1800

LCC Control Board

LCC Control Board

FPC Type 4-ES

ST-PMB2

4x 10GE (LAN/WAN) XFP
XFP-10G-SR

ST-MMB2

ST-MMB2

E2-FPC Type 3

FPC CPU-Enhanced

10x 1GE(LAN), 1000 BASE

10x 1GE(LAN), 1000 BASE
10x 1GE(LAN), 1000 BASE

8x 1GE(TYPE3), 1Q2
SFP-SX
MMB-5M3-288mbit
MMB-5M3-288mbit
FPC Type 4

FPC CPU-Enhanced
ST-MMB

LCC Switch CPU

LCC Switch CPU

LCC SIB

LCC SIB Mezz

LCC SIB

LCC SIB Mezz

LCC SIB

LCC SIB Mezz

LCC SIB

LCC SIB Mezz

LCC SIB

LCC SIB Mezz

Front Top Fan Tray
Front Bottom Fan Tray
Rear Fan Tray -- Rev 2

To display all the SIBs in the entire routing matrix, issue the show chassis sibs command
on the TX Matrix Plus router.

user@host> show chassis sibs

sfcO-re0:

Slot State

0 Online
Online
Invalid
Online
Online
Invalid
Fault

Online
Online
Online

©oOoO~NOOUOP~»WNLE

Type
SIB F13
SIB F13

SIB F13
SIB F13

SIB F13
SIB F13
SIB F13
SIB F13

Uptime
1 hour,
1 hour,

[

hour,
hour,

[y

[y

hour,
hour,
hour,

SN

27
26

28
28

27
27
27

minutes, 13 seconds
minutes, 56 seconds

minutes, 23 seconds
minutes, 20 seconds

minutes, 56 seconds
minutes, 48 seconds
minutes, 31 seconds
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10 Invalid

11 Online SIB F13 1 hour, 27 minutes, 24 seconds
12 Online SIB F13 1 hour, 27 minutes, 21 seconds
13 Invalid

14 Invalid

15 Invalid
0/0 Online SIB F2S 1 hour, 27 minutes, 20 seconds
0/2 Online SIB F2S 1 hour, 27 minutes, 19 seconds
0/4  Online SIB F2S 1 hour, 27 minutes, 17 seconds
0/6 Online SIB F2S 1 hour, 27 minutes, 16 seconds
1/0 Online SIB F2S 1 hour, 28 minutes, 30 seconds
1/2 Online SIB F2S 1 hour, 28 minutes, 28 seconds
174 Online SIB F2S 1 hour, 28 minutes, 27 seconds
1/6 Online SIB F2S 1 hour, 28 minutes, 26 seconds
2/0 Online SIB F2S 1 hour, 28 minutes, 19 seconds
2/2 Online SIB F2S 1 hour, 28 minutes, 18 seconds
2/4 Online SIB F2S 1 hour, 28 minutes, 17 seconds
2/6 Online SIB F2S 1 hour, 28 minutes, 16 seconds
3/0 Online SIB F2S 1 hour, 27 minutes, 55 seconds
372 Online SIB F2S 1 hour, 27 minutes, 53 seconds
3/4  Online SIB F2S 1 hour, 27 minutes, 52 seconds
3/6 Online SIB F2S 1 hour, 27 minutes, 51 seconds
4/0 Online SIB F2S 1 hour, 27 minutes, 31 seconds
4/2  Online SIB F2S 1 hour, 27 minutes, 29 seconds
4/4 Online SIB F2S 1 hour, 27 minutes, 28 seconds
4/6 Online SIB F2S 1 hour, 27 minutes, 27 seconds
lccO-re0:
Slot State Uptime

0 Empty

1 Online 1 hour, 1 minute, 55 seconds

2 Fault

3 Online 1 hour, 1 minute, 51 seconds

4 Online 1 hour, 1 minute, 49 seconds

lcc2-re0:
Slot State Uptime

0 Online 1 hour, 1 minute, 2 seconds

1 Online 1 hour, 1 minute, 17 seconds

2 Check 1 hour, 1 minute, 15 seconds

3 Online 1 hour, 1 minute, 6 seconds

4 Online 1 hour, 1 minute, 4 seconds

Displaying Information About Routing Engines

To display information about all master Routing Engines in the routing matrix, issue the
show chassis routing-engine command on the TX Matrix Plus router:

user@host> show chassis routing-engine
sfcO-reO:

Routing Engine status:

Slot O:
Current state Master
Election priority Master (default)
Temperature 28 degrees C / 82 degrees F
CPU temperature 42 degrees C / 107 degrees F
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DRAM
Memory utilization
CPU utilization:
User
Background
Kernel
Interrupt
Idle
Model
Serial 1D
Start time
Uptime
Last reboot reason
Load averages:

Routing Engine status:
Slot 1:
Current state
Election priority
Temperature
CPU temperature
DRAM
Memory utilization
CPU utilization:
User
Background
Kernel
Interrupt
Idle
Model
Serial 1D
Start time
Uptime
Last reboot reason

lccO-reO:

3327
13

O N OO

98

29
45
3327
11

O O oo

100

MB
percent

percent

percent

percent

percent

percent

RE-TXP-SFC

737A-1024

2009-07-09 17:08:13 PDT

14 hours, 55 minutes, 39 seconds

Router rebooted after a normal shutdown.

1 minute 5 minute 15 minute
0.00 0.00 0.00
Backup

Backup (default)

degrees C / 84 degrees F
degrees C / 113 degrees F
MB

percent

percent

percent

percent

percent

percent

RE-TXP-SFC

737A-1008

2009-07-08 12:38:29 PDT

1 day, 19 hours, 25 minutes, 35 seconds
Router rebooted after a normal shutdown.

Routing Engine status:
Slot O:
Current state
Election priority
Temperature
CPU temperature
DRAM
Memory utilization
CPU utilization:
User
Background
Kernel
Interrupt
Idle
Model
Serial 1D
Start time
Uptime
Last reboot reason
Load averages:

Routing Engine status:
Slot 1:
Current state

33
a7
3327
12

O N OO

98

Master

Master (default)

degrees C / 91 degrees F
degrees C / 116 degrees F
MB

percent

percent

percent

percent

percent

percent

RE-TXP-LCC

737F-1051

2009-07-09 17:06:52 PDT

14 hours, 56 minutes, 37 seconds

Router rebooted after a normal shutdown.

1 minute 5 minute 15 minute
0.00 0.02 0.00
Backup
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Election priority
Temperature

33

Backup (default)
degrees C / 91 degrees F

CPU temperature 47 degrees C / 116 degrees F
DRAM 3327 MB
Memory utilization 9 percent
CPU utilization:
User 0 percent
Background 0 percent
Kernel 0 percent
Interrupt 0 percent
Idle 100 percent
Model RE-TXP-LCC
Serial ID 737F-1095
Start time 2009-07-08 12:40:14 PDT
Uptime 1 day, 19 hours, 24 minutes, 1 second

Last reboot reason

Router rebooted after a normal shutdown.

lcc2-re0:

Routing Engine status:
Slot O:

Current state
Election priority
Temperature

30

Master
Master (default)
degrees C / 86 degrees F

CPU temperature 45 degrees C / 113 degrees F
DRAM 3327 MB
Memory utilization 12 percent
CPU utilization:
User 0 percent
Background 0 percent
Kernel 2 percent
Interrupt 0 percent
Idle 98 percent
Model RE-TXP-LCC
Serial 1D 737F-1032
Start time 2009-07-09 17:06:53 PDT
Uptime 14 hours, 56 minutes, 48 seconds

Last reboot reason
Load averages:

Election priority
Temperature

30

Router rebooted after a normal shutdown.
1 minute 5 minute 15 minute

0.01 0.01 0.00
Routing Engine status:
Slot 1:
Current state Backup

Backup (default)
degrees C / 86 degrees F

CPU temperature 44 degrees C / 111 degrees F
DRAM 3327 MB
Memory utilization 9 percent
CPU utilization:
User 0 percent
Background 0 percent
Kernel 0 percent
Interrupt 0 percent
Idle 100 percent
Model RE-TXP-LCC
Serial 1D 737F-1024
Start time 2009-07-08 12:37:52 PDT
Uptime 1 day, 19 hours, 26 minutes, 22 seconds

Last reboot reason

Router rebooted after a normal shutdown.
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Displaying Information About FPCs

To display information about FPCs in a routing matrix, issue the show chassis fpc
command. Because there are no FPCs in a TX Matrix Plus router, there is no sfc option
available for this command.

user@host> show chassis fpc
lccO-re0:
Temp CPU Utilization (%) Memory utilization (%)
Slot State (C) Total Interrupt DRAM (MB) Heap Buffer
0 Empty
Empty
Empty
Empty
Empty
Empty
Empty
Online 49 4 0 1024 7 49

~NOoO b~ WNPRE

lcc2-re0:
Temp CPU Utilization (%) Memory utilization (%)
Slot State (C) Total Interrupt DRAM (MB) Heap Buffer
0 Online 47 8 0 2048 6 24
Online 28 4 0 1024 4 49
Online 39 5 0 1024 7 49
Empty
Empty
Empty
Empty
Empty

~NoO b~ WNPRE

Displaying Information About LCCs

You can also check to see if the TX Matrix Plus router and T1600 routers are
communicating correctly within the routing matrix. To verify that the T1600 routers have
proper connectivity to the routing matrix, issue the show chassis lccs command. In this
example, there are two T1600 routers in the routing matrix.

user@host> show chassis lccs

Slot State Uptime

0 Online 15 hours, 5 minutes, 58 seconds
1 Empty

2 Online 15 hours, 5 minutes, 58 seconds
3 Empty

Related . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
Documentation
« Roadmap for Configuring the Routing Matrix on page 33
. Verifying the Configuration of the Routing Matrix on page 97

« Merging Examples on page 6
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« Upgrading the Junos OS on the Routing Matrix on page 133

Example: Configuring a Routing Matrix with a TX Matrix Plus Router in Mixed Mode

Requirements

Overview

The mixed-mode (TXP-Mixed-LCC-3D) configuration supports the following combinations
of T1600 and T4000 routers:

« Six T1600 routers and one T4000 router
« Four T1600 routers and two T4000 routers
« Two T1600 routers and three T4000 routers

This example provides a step-by-step procedure and commands for configuring and
verifying a routing matrix with a TX Matrix Plus router and 3D SIBs in a mixed-mode
configuration of two T1600 routers and three T4000 routers.

« Requirements on page 72

« Overview on page 72

« Configuration on page 74

« Verification on page 82

This example uses the following software and hardware components:

« Junos OS Release 13.1 or later.

« One TX Matrix Plus router SFC (also referred to as the switch-fabric chassis (SFC) in
a routing matrix).

« Three T4000 routers (also referred to as line-card chassis (LCC) in a routing matrix).
. Two T1600 routers (also referred to as line-card chassis (LCC) in a routing matrix).

« Interchassis UTP Category 5 Ethernet cables that connect the SFC and LCC control
planes.

« Equipment racks for the SFC and the LCCs.

Before you configure a routing matrix with a TX Matrix Plus router and 3D SIBs, make
sure that you understand how to connect the hardware components, and upgrade to a
TX Matrix Plus router with 3D SIBs including setting the SFC configuration size. For more
information, see the TX Matrix Plus Hardware Guide.

TX Matrix Plus routers with 3D SIBs double the T Series multichassis bandwidth when
compared with TX Matrix Plus routers without 3D SIBs. Each T1600 LCC adds up to 1.6
terabits per second (Tbps) full-duplex (3.2 Tbps of any-to-any, nonblocking, half-duplex)
switching. Each T4000 LCC adds up to 2.0 Tbps, full-duplex (4.0 Tbps of any-to-any,
nonblocking, half-duplex) switching.

72
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In this example, you configure a routing matrix in mixed mode that includes a TX Matrix
Plus router with 3D SIBs, and two T1600 and three T4000 LCCs with 3D SIBs.

Note the following key considerations for this routing matrix configuration:

« The TX Matrix Plus router with 3D SIBs, or the SFC, manages the routing matrix as a
single router. All the operational commands and configurations required for the
connected LCCs are executed on the TX Matrix Plus router with 3D SIBs which is
designated as sfcO.

« Create configuration groups for each Routing Engine in the routing matrix by using the
special configuration groups for a routing matrix consisting of routers with dual Routing
Engines: re0, rel, lccO-re0, lcc2-re0, lcc4-re0, lccb-re0, lcc7-re0, lccO-rel, lcc2-rel, lcc4-rel,
lcc6-rel, and lcc7-rel. Configure hostnames, default routes, and management Ethernet
interfaces in these Routing Engine configuration groups.

. To configure interfaces, use the routing matrix FPC numbering convention of slots O
through 63. For details, see the FPC Numbering for Interfaces in TXP-Mixed-LCC-3D
Configuration.

Topology

In this example, Routing Matrix A comprises a TX Matrix Plus router (sfc0) with 3D SIBs,
three T4000 routers with 3D SIBs, and two T1600 routers with 3D SIBs.

In this example, the following hostnames are used for the TX Matrix Plus router and the
LCCs:

. sfcO—Master Routing Engine on the TX Matrix Plus router
. sfcO_alt_re—Backup Routing Engine on the TX Matrix Plus router
+ lccO—Master Routing Engine on T4000 LCC O

« lccO_alt_re—Backup Routing Engine on T4000 LCC O

« lcc2—Master Routing Engine on T4000 LCC 2

« lcc2_alt_re—Backup Routing Engine on T4000 LCC 2

« lcc4—Master Routing Engine on T4000 LCC 4

« lcc4_alt_re—Backup Routing Engine on T4000 LCC 4

« lcc6—Master Routing Engine on T1600 LCC 6

« lcc6_alt_re—Backup Routing Engine on T1600 LCC 6

« lcc7—Master Routing Engine on T1600 LCC 7

« lec7_alt_re—Backup Routing Engine on T1600 LCC 7

Figure 8 on page 74 shows that Routing Matrix A is a provider edge (PE) router in a Layer
2 circuit network. Ethernet interfaces xe-1/0/0 on LCC 0, xe-16/0/0 on LCC 2, xe-32/0/0
on LCC 4, xe-48/0/0 on LCC 6, and xe-56/0/0 on LCC 7 connect to an IP/MPLS core
network.
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Figure 8: Topology of a Routing Matrix with a TX Matrix Plus Router in a Mixed Mode

ROUTING MATRIX A

SFC-0

I

T4000 Router T4000 Router
LCC-0 LCC-4

xe-1/0/0 EII

xe-32/0/0

o Toan IP/MPLS
" Network Core

T4000 Router
LCC-2
xe-16/0/0
T1600 Router T1600 Router
LCC-6 LCC-7
xe-48/0/0 xe-56/0/0

9041553

Configuration

To configure a routing matrix with a TX Matrix Plus router in mixed mode, perform the
following tasks:

« Configuring LCC Mode on page 77
« Creating Special Configuration Groups on page 78
« Configuring Interfaces on page 79
« Configuring Protocols on page 80

« Configuring Firewall Filters on page 81

CLIQuick To quickly configure this example, copy the following commands, paste them in a text
Configuration file, remove any line breaks, change any details necessary to match your network
configuration, and paste the commands into the CLI at the [edit] hierarchy level.

set chassis lcc-mode lcc 0 t4000
set chassis lcc-mode lcc 1 empty

set chassis lcc-mode lcc 2 14000
set chassis lcc-mode lcc 3 empty
set chassis lcc-mode lcc 4 t4000
set chassis lcc-mode lcc 5 empty
set chassis lcc-mode lcc 6 11600
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set chassis lcc-mode lcc 7 t1600

set groups re0 system host-name sfcO

set groups lccO-re0 system host-name lccO

set groups lcc2-re0 system host-name lcc2

set groups lcc4-re0 system host-name lcc4

set groups lcc6-re0 system host-name lcc6

set groups lcc7-re0 system host-name lcc7

set groups rel system host-name sfcO_alt_re

set groups lccO-rel system host-name lccO_alt_re

set groups lcc2-rel system host-name lcc2_alt_re

set groups lcc4-rel system host-name lcc4_alt_re

set groups lcc6-rel system host-name lcc6_alt_re

set groups lcc7-rel system host-name lcc7_alt_re

set groups re0 system backup-router 10.216.63.254

set groups lccO-re0 system backup-router 10.216.63.254
set groups lcc2-re0 system backup-router 10.216.63.254
set groups lcc4-re0 system backup-router 10.216.63.254
set groups lcc6-re0 system backup-router 10.216.63.254
set groups lcc7-re0 system backup-router 10.216.63.254
set groups rel system backup-router 10.216.63.254

set groups lccO-rel system backup-router 10.216.63.254
set groups lcc2-rel system backup-router 10.216.63.254
set groups lcc4-rel system backup-router 10.216.63.254
set groups lcc6-rel system backup-router 10.216.63.254
set groups lcc7-rel system backup-router 10.216.63.254
set groups lccO-rel system backup-router 10.216.63.254

set groups re0 interfaces emO unit O family inet address 10.216.49.204/20

set groups lccO-reO interfaces emO unit O family inet address 10.216.49.205/20
set groups lcc2-re0 interfaces emO unit O family inet address 10.216.49.206/20
set groups lcc4-re0 interfaces emO unit O family inet address 10.216.49.207/20
set groups lcc6-re0 interfaces emO unit O family inet address 10.216.49.208/20
set groups lcc7-re0 interfaces emO unit O family inet address 10.216.49.209/20
set groups rel interfaces emO unit O family inet address 10.216.49.210/20

set groups lccO-rel interfaces emO unit O family inet address 10.216.49.211/20
set groups lcc2-rel interfaces emO unit O family inet address 10.216.49.212/20
set groups lcc4-rel interfaces emO unit O family inet address 10.216.49.213/20
set groups lcc6-rel interfaces emO unit O family inet address 10.216.49.214/20
set groups lcc7-rel interfaces emO unit O family inet address 10.216.49.215/20
set apply-groups [ re0 rel lccO-reO lccO-rel lcc2-re0 lcc2-rel lcc4-reO lcc4-rel lccb-re0

lcc6-rel lcc7-re0 lcc7-rel ]

set interfaces xe-1/0/0 mtu 9192

set interfaces xe-1/0/0 unit O family inet address 10.15.1.2/30
set interfaces xe-1/0/0 unit O family iso

set interfaces xe-1/0/0 unit O family mpls filter input filter_1
set interfaces xe-8/0/0 mtu 9192

set interfaces xe-8/0/0 unit O family inet address 11.15.1.2/30
set interfaces xe-8/0/0 unit O family iso

set interfaces xe-8/0/0 unit O family mpls filter input filter_2
set interfaces xe-32/0/0 mtu 9192

set interfaces xe-32/0/0 unit O family inet address 12.15.1.2/30
set interfaces xe-32/0/0 unit O family iso

set interfaces xe-32/0/0 unit O family mpls filter input filter_3
set interfaces xe-48/0/0 mtu 9192

set interfaces xe-48/0/0 unit O family inet address 13.15.1.2/30
set interfaces xe-48/0/0 unit O family iso

set interfaces xe-48/0/0 unit O family mpls filter input filter_4
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set interfaces xe-56/0/0 mtu 9192

set interfaces xe-56/0/0 unit O family inet address 14.15.1.2/30

set interfaces xe-56/0/0 unit O family iso

set interfaces xe-56/0/0 unit O family mpls filter input filter_5

set interfaces loO unit O family inet address 127.0.0.1/32

set interfaces loO unit O family inet address 10.255.77.158/32 primary

set interfaces loO unit O family inet6 address
47.0005.80ff.f800.0000.0108.0001.0102.5507.0158.00

set interfaces loO unit O family inet6 address 2001:db8::10:255:77:158/32 primary

set protocols mpls interface xe-8/0/0

set protocols isis interface xe-8/0/0

set protocols ldp interface xe-8/0/0

set protocols mpls interface xe-16/0/0

set protocols isis interface xe-16/0/0

set protocols ldp interface xe-16/0/0

set protocols mpls interface xe-32/0/0

set protocols isis interface xe-32/0/0

set protocols ldp interface xe-32/0/0

set protocols mpls interface xe-48/0/0

set protocols isis interface xe-48/0/0

set protocols ldp interface xe-48/0/0

set protocols mpls interface xe-56/0/0

set protocols isis interface xe-56/0/0

set protocols ldp interface xe-56/0/0

set firewall family mpls filter filter_1term plpO fromexp[024 6]

set firewall family mpls filter filter_1 term plpO then count LOW loss-priority low

set firewall family mpls filter filter_1 term plpl fromexp [1357 ]

set firewall family mpls filter filter_1 term plp1 then count HIGH loss-priority high

set firewall family mpls filter filter_2 term plp2 fromexp[ 024 6]

set firewall family mpls filter filter_2 term plp2 then count LOW loss-priority medium-low

set firewall family mpls filter filter_2 term plp3 fromexp[1357]

set firewall family mpls filter filter_2 term plp3 hen count HIGH loss-priority medium-high

set firewall family mpls filter filter_3 term plp4 fromexp [ 13 5 7]

set firewall family mpls filter filter_3 term plp4 then count LOW loss-priority low

set firewall family mpls filter filter_3 term plp5 fromexp[02 4 6 ]

set firewall family mpls filter filter_3 term plp5 then count HIGH loss-priority high

set firewall family mpls filter filter_4 term plp6 fromexp[ 0123 ]

set firewall family mpls filter filter_4 term plp6 then count LOW loss-priority low

set firewall family mpls filter filter_4 term plp7 fromexp [ 456 7 ]

set firewall family mpls filter filter_4 term plp7 then count HIGH loss-priority high

set firewall family mpls filter filter_5 term plp8 fromexp [ 024 6 ]

set firewall family mpls filter filter_5 term plp8 then count LOW loss-priority medium-low

set firewall family mpls filter filter_5 term plp9 fromexp[1357]

set firewall family mpls filter filter_5 term plp9 then count HIGH loss-priority medium-high
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Configuring LCC Mode

Step-by-Step A routing matrix with a TX Matrix Plus router and 3D SIBs supports a combination of
Procedure T1600 and T4000 LCCs, which is also known as the TXP-Mixed-LCC-3D configuration.
To enable the TXP-Mixed-LCC-3D configuration, you must configure the LCC mode on
the TX Matrix Plus router. In this example, LCC O, LCC 2, and LCC 4 are configured as
T4000 LCCs and LCC 6 and LCC 7 are configured as T1600 LCCs.

0 NOTE:

. By default, the LCC mode is configured to t1600.

. The LCC modet4000 is supported only onthe even-numbered LCCsLCC O,
LCC 2,LCC 4,and LCC 6.

. When you set the LCC mode as t4000, you must set the LCC mode for the
next (odd-numbered) LCC as empty. For example, if you set the LCC mode
t4000 on LCC 2, then you must set the mode for LCC 3 as empty. Otherwise,
the commit operation fails. Setting the LCC mode for an LCC as empty
disables the control plane and data plane connections between that LCC
and the SFC, so the LCC does not come online.

To configure LCC mode:

1. Configure the LCC mode t4000 for LCC O, LCC 2, and LCC 4 and the LCC mode
empty for the odd-numbered LCCs ( LCC 1, LCC 3, and LCC 5) next to the T4000
LCCs.

[edit chassis]

user@sfcO# set lcc-mode lcc 0 t4000
user@sfcO# set lcc-mode lcc 1empty
user@sfcO# set lcc-mode lcc 2 t4000
user@sfcO# set lcc-mode lcc 3 empty
user@sfcO# set lcc-mode lcc 4 t4000
user@sfcO# set lcc-mode lcc 5 empty

2. (Optional) Configure the LCC mode as t1600 on LCC 6 and LCC 7.

[edit chassis]
user@sfcO# set lcc-mode lcc 6 t1600
user@sfcO# set lcc-mode lcc 7t1600

0 NOTE: By default, the LCC mode is set to t1600. However, if the LCC
mode is set to t4000 or empty due to a previous configuration, then you
need to configure the LCC mode as t1600. You can verify the LCC mode
by using the show chassis lcc-mode operational mode command.
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Creating Special Configuration Groups

Step-by-Step The configuration groups featured in Junos OS enable you to create a group containing
Procedure configuration statements and to direct the inheritance of that group’s statements in the

rest of the configuration.

Using special configuration group names for all Routing Engines in the routing matrix
allows you to configure the individual Routing Engines in each router differently. Because
the configuration statements in the special configuration groups for Routing Engines
apply to specific Routing Engines in the routing matrix, you can create a single
configuration for all of the routers, with each Routing Engine using only the configuration
statements that apply toit. For example, the configuration specified in group reQ is applied
only if the current Routing Engine is in slot O; likewise, the configuration specified in group
relis applied only if the current Routing Engine is in slot 1. Therefore, both Routing Engines
can use the same configuration file, each using only the configuration statements that

apply toit.

To create and apply special configuration groups:

1. Create special groups for the master and the backup Routing Engines on the SFC.

In this example, re0 and rel are the special group names for the master and backup

Routing Engines of the SFC.

[edit groups]
user@sfcO# set re0 system host-name sfcO
user@sfcO# set rel system host-name sfcO_alt_re

2. Create special groups for the master and the backup Routing Engines on the LCCs.

In this example, lccO-re0, lcc2-re0, lcc4-re0, lccb-re0, and lcc7-re0 are the special
group names for the master Routing Engines in the LCCs and lccO-rel, lcc2-rel,
lcc4-rel, lccb-rel, and lcc7-rel are the special group names for the backup Routing

Engines in the LCCs.

[edit groups]

user@sfcO# set lccO-re0 system host-name lccO
user@sfcO# set lccO-rel system host-name lccO_alt_re
user@sfcO# set lcc2-re0 system host-name lcc2
user@sfcO# set lcc2-rel system host-name lcc2_alt_re
user@sfcO# set lcc4-re0 system host-name lcc4
user@sfcO# set lcc4-rel system host-name lcc4_alt_re
user@sfcO# set lcc6-re0 system host-name lcc6
user@sfcO# set lcc6-rel system host-name lcc6_alt_re
user@sfcO# set lcc7-re0 system host-name lcc7
user@sfcO# set lcc7-rel system host-name lcc7_alt_re

3.  Set adefault router for the master and backup Routing Engines in the SFC and the

LCCs.

[edit groups]
user@sfcO# set re0 system backup-router 10.216.63.254
user@sfcO# set rel system backup-router 10.216.63.254
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user@sfcO# set lccO-re0 system backup-router 10.216.63.254
user@sfcO# set lccO-rel system backup-router 10.216.63.254
user@sfcO# set lcc2-re0 system backup-router 10.216.63.254
user@sfcO# set lcc2-rel system backup-router 10.216.63.254
user@sfcO# set lcc4-re0 system backup-router 10.216.63.254
user@sfcO# set lcc4-rel system backup-router 10.216.63.254
user@sfcO# set lcc6-re0 system backup-router 10.216.63.254
user@sfcO# set lcc6-rel system backup-router 10.216.63.254
user@sfcO# set lcc7-re0 system backup-router 10.216.63.254
user@sfcO# set lcc7-rel system backup-router 10.216.63.254

4. Configure an IP address for the management interface logical port for the SFC and
for each LCC.

[edit groups]

user@sfcO#set re0 interfaces emO unit O family inet address 10.216.49.204/20
user@sfcO#set lccO-reO interfaces emO unit O family inet address 10.216.49.205/20
user@sfcO#set lcc2-re0 interfaces emO unit O family inet address 10.216.49.206/20
user@sfcO#set lcc4-reO interfaces emO unit O family inet address 10.216.49.207/20
user@sfcO#set lccb-re0 interfaces emO unit O family inet address 10.216.49.208/20
user@sfcO#set lcc7-re0 interfaces emO unit O family inet address 10.216.49.209/20
user@sfcO#set rel interfaces emO unit O family inet address 10.216.49.210/20
user@sfcO#set lccO-rel interfaces emO unit O family inet address 10.216.49.211/20
user@sfcO#set lcc2-rel interfaces emO unit O family inet address 10.216.49.212/20
user@sfcO#set lcc4-rel interfaces emO unit O family inet address 10.216.49.213/20
user@sfcO#set lcc6-rel interfaces emO unit O family inet address 10.216.49.214/20
user@sfcO#set lcc7-rel interfaces emO unit O family inet address 10.216.49.215/20

5.  Enable inheritance to ensure that the group's statements are inherited in the rest
of the configuration.

[edit]
user@sfcO# set apply-groups [ reO rel lccO-re0 lccO-rel lcc2-re0 lcc2-rel lcc4-re0
lcc4-rel lcc6-re0 lccb-rel lec7-re0 lec7-rel ]

Configuring Interfaces

Step-by-Step  Ethernet interfaces xe-1/0/0 on LCC 0O, xe-16/0/0 on LCC 2, xe-32/0/0 on LCC 4,
Procedure xe-48/0/0 on LCC 6, and xe-56/0/0 on LCC 7 connect to an IP/MPLS core network.

To configure the interfaces:

1. Configure the Ethernet interfaces and interface properties.

[edit]

user@sfcO# set interfaces xe-1/0/0 mtu 9192

user@sfcO# set interfaces xe-1/0/0 unit O family inet address 10.15.1.2/30
user@sfcO# set interfaces xe-1/0/0 unit O family iso

user@sfcO# set interfaces xe-8/0/0 mtu 9192

user@sfcO# set interfaces xe-8/0/0 unit O family inet address 11.15.1.2/30
user@sfcO# set interfaces xe-8/0/0 unit O family iso

user@sfcO# set interfaces xe-32/0/0 mtu 9192

user@sfcO# set interfaces xe-32/0/0 unit O family inet address 12.15.1.2/30
user@sfcO# set interfaces xe-32/0/0 unit O family iso
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Step-by-Step
Procedure

user@sfcO# set interfaces xe-48/0/0 mtu 9192

user@sfcO# set interfaces xe-48/0/0 unit O family inet address 13.15.1.2/30
user@sfcO# set interfaces xe-48/0/0 unit O family iso

user@sfcO# set interfaces xe-56/0/0 mtu 9192

user@sfcO# set interfaces xe-56/0/0 unit O family inet address 14.15.1.2/30
user@sfcO# set interfaces xe-56/0/0 unit O family iso

2. Configure the loopback interface properties.

You can configure the loopback interface on the routing matrix as usual. In this
example, IP and IPv6 addresses are configured on the loopback interface with
subnetwork routes.

[edit]

user@sfcO# set interfaces loO unit O family inet address 127.0.0.1/32

user@sfcO# set interfaces loO unit O family inet address 10.255.77.158/32 primary

user@sfcO# set interfaces loO unit O family inet6 address
47.0005.80ff.f800.0000.0108.0001.0102.5507.0158.00

user@sfcO# set interfaces loO unit O family inet6 address 2001:db8::10:255:77:158/32
primary

Configuring Protocols

You can configure the protocols as usual. In this example, MPLS, IS-1S, and LDP protocols
are configured on the SFC.

To configure the protocols:

. Configure protocols on the configured interfaces in the routing matrix.

[edit]

user@sfcO# set protocols mpls interface xe-8/0/0
user@sfcO# set protocols isis interface xe-8/0/0
user@sfcO# set protocols ldp interface xe-8/0/0
user@sfcO# set protocols mpls interface xe-16/0/0
user@sfcO# set protocols isis interface xe-16/0/0
user@sfcO# set protocols ldp interface xe-16/0/0
user@sfcO# set protocols mpls interface xe-32/0/0
user@sfcO# set protocols isis interface xe-32/0/0
user@sfcO# set protocols ldp interface xe-32/0/0
user@sfcO# set protocols mpls interface xe-48/0/0
user@sfcO# set protocols isis interface xe-48/0/0
user@sfcO# set protocols ldp interface xe-48/0/0
user@sfcO# set protocols mpls interface xe-56/0/0
user@sfcO# set protocols isis interface xe-56/0/0
user@sfcO# set protocols ldp interface xe-56/0/0

80

Copyright © 2018, Juniper Networks, Inc.



Chapter 4: Configuring a Routing Matrix with a TX Matrix Plus Router

Configuring Firewall Filters

Step-by-Step Firewall filters are configured to protect your router and network from excessive incoming
Procedure traffic or hostile attacks that can disrupt network service, and to control which packets

are forwarded from which router interfaces.

In this example, MPLS firewall filters filter_1, filter_2, filter_3, filter_4, and filter_5 are
configured to count packets based on the EXP bits for the MPLS label in a packet.

To configure firewall filters:

1. Configure firewall filters in the routing matrix.

[edit]

user@sfcO# set firewall family mpls filter filter_1 term plpO fromexp[ 0246 ]

user@sfcO# set firewall family mpls filter filter_1 term plpO then count LOW
loss-priority low

user@sfcO# set firewall family mpls filter filter_1 term plpl1 fromexp [1357]

user@sfcO# set firewall family mpls filter filter_1 term plp1 then count HIGH
loss-priority high

user@sfcO# set firewall family mpls filter filter_2 term plp2 fromexp[ 0246 ]

user@sfcO# set firewall family mpls filter filter_2 term plp2 then count LOW
loss-priority medium-low

user@sfcO# set firewall family mpls filter filter_2 term plp3 fromexp[1357]

user@sfcO# set firewall family mpls filter filter_2 term plp3 then count HIGH
loss-priority medium-high

user@sfcO# set firewall family mpls filter filter_3 term plp4 fromexp [1357]

user@sfcO# set firewall family mpls filter filter_3 term plp4 then count LOW
loss-priority low

user@sfcO# set firewall family mpls filter filter_3 term plp5S fromexp[ 0246 ]

user@sfcO# set firewall family mpls filter filter_3 term plp5 then count HIGH
loss-priority high

user@sfcO# set firewall family mpls filter filter_4 term plp6 fromexp [ 0123 ]

user@sfcO# set firewall family mpls filter filter_4 term plp6 then count LOW
loss-priority low

user@sfcO# set firewall family mpls filter filter_4 term plp7 fromexp [ 4567 ]

user@sfcO# set firewall family mpls filter filter_4 term plp7 then count HIGH
loss-priority high

user@sfcO# set firewall family mpls filter filter_5 term plp8 fromexp[024 6]

user@sfcO# set firewall family mpls filter filter_5 term plp8 then count LOW
loss-priority medium-low

user@sfcO# set firewall family mpls filter filter_5 term plp9 fromexp[1357 ]

user@sfcO# set firewall family mpls filter filter_5 term plp9 then count HIGH
loss-priority medium-high

2. Apply the MPLS firewall filters to interfaces.

[edit]

user@sfcO# set interfaces xe-1/0/0 unit O family mpls filter input filter_1
user@sfcO# set interfaces xe-8/0/0 unit O family mpls filter input filter_2
user@sfcO# set interfaces xe-32/0/0 unit O family mpls filter input filter_3
user@sfcO# set interfaces xe-48/0/0 unit O family mpls filter input filter_4
user@sfcO# set interfaces xe-56/0/0 unit O family mpls filter input filter_5
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Verification
Confirm that the configuration is working properly.
« Verifying LCC Mode on page 82
« Verifying LCC Information on page 82
« Verifying Junos OS Versions for All Routers on page 83
« Verifying the Configured Interfaces on page 87
« Verifying the Route Information on page 87
« Verifying System Uptime on page 88
« Verifying the Craft Interface Messages on page 89
« Verifying the Chassis Alarms on page 95
Verifying LCC Mode
Purpose Confirm that the LCC mode is working properly.
Action In operational mode, enter the show chassis lcc-mode command.
[edit]
user@sfcO# show chassis lcc-mode
Slot LCC-mode
0 T4000
1 EMPTY
2 T4000
3 EMPTY
4 T4000
5 EMPTY
6 T1600
7 T1600
Meaning The LCC mode is displayed as T4000 for LCC O, LCC 2, and LCC 4. The LCC mode is
shown as T1600 for LCC 6 and LCC 7. The LCC mode for the odd-numbered LCCs (LCC
1, LCC 3, and LCC 5) is shown as empty.
This means the LCC mode is configured correctly for the TXP-Mixed-LCC-3D configuration.
Verifying LCC Information
Purpose \Verify that the TX Matrix Plus router and the connected LCCs are communicating properly
within the routing matrix.
Action In operational mode, enter the show chassis lccs command.
[edit]
user@sfcO# show chassis lccs
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Slot
0

~NOoO b~ WNPR

State Uptime

Online 59 minutes, 41 seconds
Empty

Online 59 minutes, 41 seconds
Empty

Online 59 minutes, 41 seconds
Empty

Online 59 minutes, 41 seconds
Online 59 minutes, 41 seconds

Meaning The display output includes the following information about the LCCs:

« The Slot field displays the LCC slot number in the SFC.

. The State field displays the LCC state information.

. Online—The LCC connected to a TX Matrix Plus router with 3D SIBs is online and
communicating properly.

. Offline—The LCC is powered down.

. Uptime—The duration since the LCC is online.

Related . Troubleshooting: Offline LCCs in a Routing Matrix with a TX Matrix Plus Router

Documentation

Verifying Junos OS Versions for All Routers

Purpose \Verify that the correct version of Junos OS is running for all routing matrix components.

Action In operational mode, enter the show version command.

user@sfc0> show version
sfcO-reO:

Hostname: sfcO
Model : txp

JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS

Base 0OS boot [13.1R1.0]

Base 0S Software Suite [13.1R1.0]

64-bit Kernel Software Suite [13.1R1.0]

Crypto Software Suite [13.1R1.0]

Packet Forwarding Engine Support (M/T Common) [13.1R1.0]
Packet Forwarding Engine Support (T-Series) [13.1R1.0]
Online Documentation [13.1R1.0]

Services AACL Container package [13.1R1.0]

Services Application Level Gateways [13.1R1.0]

Appld Services [13.1R1.0]

Border Gateway Function package [13.1R1.0]

Services Captive Portal and Content Delivery Container package [13.1R1.0]
Services HTTP Content Management package [13.1R1.0]

IDP Services [13.1R1.0]

Services Jflow Container package [13.1R1.0]

Services LL-PDF Container package [13.1R1.0]

Services MobileNext Software package [13.1R1.0]
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JUNOS Services Mobile Subscriber Service Container package [13.1R1.0]
JUNOS Services NAT [13.1R1.0]

JUNOS Services PTSP Container package [13.1R1.0]
JUNOS Services RPM [13.1R1.0]

JUNOS Services Stateful Firewall [13.1R1.0]

JUNOS Voice Services Container package [13.1R1.0]
JUNOS Services Example Container package [13.1R1.0]
JUNOS Services Crypto [13.1R1.0]

JUNOS Services SSL [13.1R1.0]

JUNOS Services IPSec [13.1R1.0]

JUNOS Runtime Software Suite [13.1R1.0]

JUNOS Routing Software Suite [13.1R1.0]

JUNOS 64-bit Runtime Software Suite [13.1R1.0]

lccO-re0:

Hostname: lccO

Model : t4000

JUNOS Base OS boot [13.1R1.0]

JUNOS Base 0S Software Suite [13.1R1.0]

JUNOS 64-bit Kernel Software Suite [13.1R1.0]

JUNOS Crypto Software Suite [13.1R1.0]

JUNOS Packet Forwarding Engine Support (M/T Common) [13.1R1.0]
JUNOS Packet Forwarding Engine Support (T-Series) [13.1R1.0]
JUNOS Online Documentation [13.1R1.0]

JUNOS Services AACL Container package [13.1R1.0]

JUNOS Services Application Level Gateways [13.1R1.0]

JUNOS Appld Services [13.1R1.0]

JUNOS Border Gateway Function package [13.1R1.0]

JUNOS Services Captive Portal and Content Delivery Container package [13.1R1.0]
JUNOS Services HTTP Content Management package [13.1R1.0]
JUNOS IDP Services [13.1R1.0]

JUNOS Services Jflow Container package [13.1R1.0]

JUNOS Services LL-PDF Container package [13.1R1.0]

JUNOS Services MobileNext Software package [13.1R1.0]

JUNOS Services Mobile Subscriber Service Container package [13.1R1.0]
JUNOS Services NAT [13.1R1.0]

JUNOS Services PTSP Container package [13.1R1.0]

JUNOS Services RPM [13.1R1.0]

JUNOS Services Stateful Firewall [13.1R1.0]

JUNOS Voice Services Container package [13.1R1.0]

JUNOS Services Example Container package [13.1R1.0]

JUNOS Services Crypto [13.1R1.0]

JUNOS Services SSL [13.1R1.0]

JUNOS Services IPSec [13.1R1.0]

JUNOS Runtime Software Suite [13.1R1.0]

JUNOS Routing Software Suite [13.1R1.0]

JUNOS 64-bit Runtime Software Suite [13.1R1.0]

lcc2-re0:

Hostname: lcc2

Model : t4000

JUNOS Base OS boot [13.1R1.0]

JUNOS Base 0S Software Suite [13.1R1.0]

JUNOS 64-bit Kernel Software Suite [13.1R1.0]

JUNOS Crypto Software Suite [13.1R1.0]

JUNOS Packet Forwarding Engine Support (M/T Common) [13.1R1.0]
JUNOS Packet Forwarding Engine Support (T-Series) [13.1R1.0]
JUNOS Online Documentation [13.1R1.0]

JUNOS Services AACL Container package [13.1R1.0]
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JUNOS Services Application Level Gateways [13.1R1.0]
JUNOS Appld Services [13.1R1.0]

JUNOS Border Gateway Function package [13.1R1.0]

JUNOS Services Captive Portal and Content Delivery Container package [13.1R1.0]
JUNOS Services HTTP Content Management package [13.1R1.0]
JUNOS IDP Services [13.1R1.0]

JUNOS Services Jflow Container package [13.1R1.0]

JUNOS Services LL-PDF Container package [13.1R1.0]

JUNOS Services MobileNext Software package [13.1R1.0]
JUNOS Services Mobile Subscriber Service Container package [13.1R1.0]
JUNOS Services NAT [13.1R1.0]

JUNOS Services PTSP Container package [13.1R1.0]

JUNOS Services RPM [13.1R1.0]

JUNOS Services Stateful Firewall [13.1R1.0]

JUNOS Voice Services Container package [13.1R1.0]

JUNOS Services Example Container package [13.1R1.0]

JUNOS Services Crypto [13.1R1.0]

JUNOS Services SSL [13.1R1.0]

JUNOS Services IPSec [13.1R1.0]

JUNOS Runtime Software Suite [13.1R1.0]

JUNOS Routing Software Suite [13.1R1.0]

JUNOS 64-bit Runtime Software Suite [13.1R1.0]

lcc4-reO:

Hostname: lcc4

Model : t4000

JUNOS Base 0S boot [13.1R1.0]

JUNOS Base 0S Software Suite [13.1R1.0]

JUNOS 64-bit Kernel Software Suite [13.1R1.0]

JUNOS Crypto Software Suite [13.1R1.0]

JUNOS Packet Forwarding Engine Support (M/T Common) [13.1R1.0]
JUNOS Packet Forwarding Engine Support (T-Series) [13.1R1.0]
JUNOS Online Documentation [13.1R1.0]

JUNOS Services AACL Container package [13.1R1.0]

JUNOS Services Application Level Gateways [13.1R1.0]

JUNOS Appld Services [13.1R1.0]

JUNOS Border Gateway Function package [13.1R1.0]

JUNOS Services Captive Portal and Content Delivery Container package [13.1R1.0]
JUNOS Services HTTP Content Management package [13.1R1.0]
JUNOS IDP Services [13.1R1.0]

JUNOS Services Jflow Container package [13.1R1.0]

JUNOS Services LL-PDF Container package [13.1R1.0]

JUNOS Services MobileNext Software package [13.1R1.0]

JUNOS Services Mobile Subscriber Service Container package [13.1R1.0]
JUNOS Services NAT [13.1R1.0]

JUNOS Services PTSP Container package [13.1R1.0]

JUNOS Services RPM [13.1R1.0]

JUNOS Services Stateful Firewall [13.1R1.0]

JUNOS Voice Services Container package [13.1R1.0]

JUNOS Services Example Container package [13.1R1.0]

JUNOS Services Crypto [13.1R1.0]

JUNOS Services SSL [13.1R1.0]

JUNOS Services IPSec [13.1R1.0]

JUNOS Runtime Software Suite [13.1R1.0]

JUNOS Routing Software Suite [13.1R1.0]

JUNOS 64-bit Runtime Software Suite [13.1R1.0]

lcc6-re0:
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Model: t1600

JUNOS Base 0OS boot [13.1R1.0]

JUNOS Base 0S Software Suite [13.1R1.0]

JUNOS 64-bit Kernel Software Suite [13.1R1.0]

JUNOS Crypto Software Suite [13.1R1.0]

JUNOS Packet Forwarding Engine Support (M/T Common) [13.1R1.0]
JUNOS Packet Forwarding Engine Support (T-Series) [13.1R1.0]
JUNOS Online Documentation [13.1R1.0]

JUNOS Services AACL Container package [13.1R1.0]

JUNOS Services Application Level Gateways [13.1R1.0]

JUNOS Appld Services [13.1R1.0]

JUNOS Border Gateway Function package [13.1R1.0]

JUNOS Services Captive Portal and Content Delivery Container package [13.1R1.0]
JUNOS Services HTTP Content Management package [13.1R1.0]
JUNOS IDP Services [13.1R1.0]

JUNOS Services Jflow Container package [13.1R1.0]

JUNOS Services LL-PDF Container package [13.1R1.0]

JUNOS Services MobileNext Software package [13.1R1.0]

JUNOS Services Mobile Subscriber Service Container package [13.1R1.0]
JUNOS Services NAT [13.1R1.0]

JUNOS Services PTSP Container package [13.1R1.0]

JUNOS Services RPM [13.1R1.0]

JUNOS Services Stateful Firewall [13.1R1.0]

JUNOS Voice Services Container package [13.1R1.0]

JUNOS Services Example Container package [13.1R1.0]

JUNOS Services Crypto [13.1R1.0]

JUNOS Services SSL [13.1R1.0]

JUNOS Services IPSec [13.1R1.0]

JUNOS Runtime Software Suite [13.1R1.0]

JUNOS Routing Software Suite [13.1R1.0]

JUNOS 64-bit Runtime Software Suite [13.1R1.0]

lcc7-re0:
Hostname: lcc7
Model: t1600

JUNOS Base 0S boot [13.1R1.0]

JUNOS Base 0S Software Suite [13.1R1.0]

JUNOS 64-bit Kernel Software Suite [13.1R1.0]

JUNOS Crypto Software Suite [13.1R1.0]

JUNOS Packet Forwarding Engine Support (M/T Common) [13.1R1.0]
JUNOS Packet Forwarding Engine Support (T-Series) [13.1R1.0]
JUNOS Online Documentation [13.1R1.0]

JUNOS Services AACL Container package [13.1R1.0]

JUNOS Services Application Level Gateways [13.1R1.0]

JUNOS Appld Services [13.1R1.0]

JUNOS Border Gateway Function package [13.1R1.0]

JUNOS Services Captive Portal and Content Delivery Container package [13.1R1.0]
JUNOS Services HTTP Content Management package [13.1R1.0]
JUNOS IDP Services [13.1R1.0]

JUNOS Services Jflow Container package [13.1R1.0]

JUNOS Services LL-PDF Container package [13.1R1.0]

JUNOS Services MobileNext Software package [13.1R1.0]

JUNOS Services Mobile Subscriber Service Container package [13.1R1.0]
JUNOS Services NAT [13.1R1.0]

JUNOS Services PTSP Container package [13.1R1.0]

JUNOS Services RPM [13.1R1.0]

JUNOS Services Stateful Firewall [13.1R1.0]

JUNOS Voice Services Container package [13.1R1.0]
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JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS
JUNOS

Services Example Container package [13.1R1.0]
Services Crypto [13.1R1.0]

Services SSL [13.1R1.0]

Services IPSec [13.1R1.0]
Runtime Software Suite [13.1R1.0]
Routing Software Suite [13.1R1.0]
64-bit Runtime Software Suite [13.1R1.0]

Meaning Inthis example, all the routers have the same software revision [13.1R1.0]. It indicates
that all the routers are running the same 64-bit Junos OS.

Verifying the Configured Interfaces

Purpose Verify that all available interfaces in the routing matrix are up.

Action In operational mode, enter the show interfaces terse command.

user@sfc0> show interfaces terse

Interface
xe-1/0/0 up
xe-1/0/0.0 up
xe-8/0/0.0 up
xe-32/0/0
xe-32/0/0.0 up
xe-48/0/0
xe-48/0/0.0 up
xe-56/0/0
xe-56/0/0.0 up
em0.0 up

up
up

up

up

up

up

up

Admin Link Proto

inet
iso
mpls

inet
iso
mpls

inet
iso
mpls

inet
iso
mpls

inet
iso

mpls
inet

Local Remote

10.15.1.2/30

11.15.1.2/30

12.15.1.2/30

13.15.1.2/30

14.15.1.2/30

10.216.49.205/20

Meaning The Admin and the Link status are shown as up, which means that the interfaces are

configured and working properly.

Verifying the Route Information

Purpose \Verify the route information for the routing matrix.

Copyright © 2018, Juniper Networks, Inc.

87



Routing Matrix with a TX Matrix Plus Router Deployment Guide

Action In operational mode, enter the show route summary command.

user@sfc0> show route summary
Router ID: 10.255.77.158
inet.0: 13 destinations, 14 routes (12 active, 0 holddown, 1 hidden)

Direct: 4 routes, 3 active
Local: 2 routes, 2 active
Static: 6 routes, 6 active
1S-1S: 2 routes, 1 active
iso.0: 1 destinations, 1 routes (1 active, 0 holddown, O hidden)
Direct: 1 routes, 1 active
mpls.0: 3 destinations, 3 routes (3 active, 0 holddown, O hidden)
MPLS: 3 routes, 3 active
inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, O hidden)
Direct: 2 routes, 2 active
__juniper_privatel__ .inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, 0O
hidden)
Direct: 1 routes, 1 active

Meaning The summary statistics about the entries in the routing table are shown based on the
configuration.

Verifying System Uptime

Purpose \Verify the amount of time the routing matrix components have been in operation.

Action In operational mode, enter the show system uptime command.

user@sfc0> show system uptime

sfcO-re0:

Current time: 2012-12-02 21:16:07 PST

System booted: 2012-12-02 20:03:18 PST (01:12:49 ago)

Protocols started: 2012-12-02 20:53:12 PST (00:22:55 ago)

Last configured: 2012-12-02 20:41:01 PST (00:35:06 ago) by user
9:16PM up 1:13, 2 users, load averages: 0.06, 0.01, 0.00

IccO-re0:

Current time: 2012-12-02 21:16:07 PST

System booted: 2012-12-02 20:25:06 PST (00:51:01 ago)

Last configured: 2012-12-02 20:40:51 PST (00:35:16 ago) by user
9:16PM up 51 mins, 1 user, load averages: 0.02, 0.06, 0.03

Current time: 2012-12-02 21:16:07 PST

System booted: 2012-12-02 20:04:48 PST (01:11:19 ago)

Last configured: 2012-12-02 20:40:53 PST (00:35:14 ago) by user
9:16PM up 1:11, O users, load averages: 0.00, 0.02, 0.01

lcc4-re0:

Current time: 2012-12-02 21:16:07 PST

System booted: 2012-12-02 20:03:35 PST (01:12:32 ago)

Last configured: 2012-12-02 20:40:53 PST (00:35:14 ago) by user
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9:16PM up 1:13, O users, load averages: 0.01, 0.06, 0.07

Icc6-re0:

Current time: 2012-12-02 21:16:07 PST

System booted: 2012-12-02 20:03:30 PST (01:12:37 ago)

Last configured: 2012-12-02 20:40:53 PST (00:35:14 ago) by user
9:16PM up 1:13, O users, load averages: 0.06, 0.03, 0.00

Current time: 2012-12-02 21:16:07 PST

System booted: 2012-12-02 20:05:11 PST (01:10:56 ago)

Last configured: 2012-12-02 20:40:53 PST (00:35:14 ago) by user
9:16PM up 1:11, O users, load averages: 0.00, 0.00, 0.00

Meaning The output shows the following information:

« Current time—Current system time in UTC.

. System booted—Date and time when the Routing Engine on the router was last booted
and how long it has been running.

. Protocols started—Date and time when the routing protocols were last started and
how long they have been running.

. Last configured—Date and time when a configuration was last committed. Also shows
the name of the user who issued the last commit command.

. time and up—Current time, in the local time zone, and how long the router has been
operational.

. users—Number of users logged in to the router.

. load averages—Load averages for the last 1 minute, 5 minutes, and 15 minutes.

Verifying the Craft Interface Messages

Purpose \Verify the information on the craft interface. The craft interface allows you to view status
and troubleshooting information at a glance and to perform many system control
functions.

Action In operational mode, enter the show chassis craft-interface command.

user@sfc0> show chassis craft-interface
sfcO-re0:

|sfco |
|lUp O + 01:12 |
| |
|Power OK |
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SFC Front Panel Switch Settings:
SFC Chassis Number : 00
Config Size : 3

Front Panel System LEDs:
Routing Engine 0 1

OK *
Fail .
Master *

Front Panel Alarm Indicators:
Red LED

Yellow LED

Major relay

Minor relay

Front Panel F13 SIB LEDs:
SIB 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Fail R . R . R R R R
OK * * . * * . * * * * . . . - .
Act i ve * * . * * _ * * * * . . . - .
PS LEDs:

PS 0 1
Red R
Green * R

Fan Tray LEDs:
FT O 1 2 3 4 5

CB LEDs:

CB 0 1
Amber R
Green R
Blue * R
IccO-re0

Sy +
|IccO |
|lUp O + 51:01 |
| |
|Power OK |
o +

Front Panel System LEDs:
Routing Engine 0 1
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Master *

Front Panel Alarm Indicators:

Red LED

Yellow LED
Major relay
Minor relay

Front Panel FPC LEDs:
FPC 0 1 2 3 4 5 6 7

cB 0 1

SCG 0 1

s;B 0 1 2 3 4

e +
|Icc2 |
[Up O + 01:11 |
| |
|Power OK |
S +

Front Panel System LEDs:
Routing Engine 0 1

OK *
Fail .
Master *

Front Panel Alarm Indicators:
Red LED

Yellow LED

Major relay

Minor relay

Front Panel FPC LEDs:
FPC 0 1 2 3 4 5 6 7
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Red R .
Green * *
CB LEDs:

CcB 0 1
Amber R
Green R
Blue * R
SCG LEDs

SCG O 1
Amber R
Green * *
Blue * R
SIB LEDs

siB 0 1 2 3

S,
|lcc4

|lUp O + 01:12

|

|Power OK
Sy

Front Panel System LEDs:

Routing Engine 0

OK *
Fail .
Master *

Front Panel Alarm Indicators:

Red LED
Yellow LED
Major relay
Minor relay

Front Panel FPC LEDs:
FPC 0 1 2 3

Red R R
Green * *
CB LEDs:

CB 0 1
Amber R
Green * R
Blue * R
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SCG LEDs:
SCG O 1

SIB O 1 2 3 4

Sy +
|Icc6é |
|lUp O + 01:12 |
| |
|Power OK |
o +

Front Panel System LEDs:
Routing Engine 0 1

OK *
Fail
Master *

Front Panel Alarm Indicators:

Red LED
Yellow LED
Major relay
Minor relay

Front Panel FPC LEDs:
FPC 0 1 2 3 4 5 6 7

cB 0 1

SCG 0 1

SIB LEDs:
SIB O 1 2 3 4
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Meaning

Green * * * *

Icc7-re0:

o +
|lcc7 |
|lUp 0 + 01:10 |
| |
|Power OK |
oo +

Front Panel System LEDs:
Routing Engine 0 1

OK *
Fail .
Master *

Front Panel Alarm Indicators:
Red LED

Yellow LED

Major relay

Minor relay

Front Panel FPC LEDs:
FPC 0 1 2 3 4 5

cB 0 1

SCG 0 1

s;B 0 1 2 3 4

The output shows the information of the craft interface.

. The FPM Display Contents field displays the following contents of the Front Panel

Module:
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. First line—TX Matrix Plus router name.

. Second line—Length of time the TX Matrix Plus router has been running, reported in
the following form:

Up days + hours:minutes

i

NOTE: During an alarm condition, the second line displays the number
of active alarms in the following form:

alarm-count Alarms active

. Third and fourth lines—Information about the router traffic load, the power supply
status, the fan status, and the temperature status.

« The SFC Chassis Number field displays 00 and the Config Size field displays 3.

. Status of the Front Panel System LEDs, Front Panel F13 SIB LEDs, PS LEDs, Fan Tray

NOTE: During an alarm condition, the third and fourth lines display

individual alarm messages, with the most severe condition shown first.

The prefix on each line indicates whether the alarm is a red or yellow

alarm. R indicates a major alarm and Y indicates a minor alarm. You can

view more information about the error messages associated with the

alarm LEDs and the craft interface LCD by issuing the show chassis alarms
operational mode command.

LEDs, CB LEDs, SIB LEDs, and SCG LEDs. A dot (.) indicates that the LED is not lit. An

asterisk (*) indicates that the LED is lit. For more details on the LEDs and

troubleshooting information, see TX Matrix Plus LED Overview.

. Status of the Front Panel Alarm Indicators. A dot (.) indicates that the relay is off. An
asterisk (*) indicates that the relay is active.

Verifying the Chassis Alarms

Purpose Verify the information about chassis alarms.

Action In operational mode, enter the show chassis alarms command.

user@sfcO0> show chassis alarms

sfcO-re0:

Alarm time
2012-07-19
2012-07-19
2012-07-19
2012-07-19
2012-07-19
2012-07-19

10:
10:
10:
10:
10:
10:

07:
07:
07:
07:
07:
07:

32
07
07
07
07
07

uTc
uTcC
utc
uTc
uTcC
utc

Description

SIB
SIB
SIB
SIB
SIB
SIB

F13
F2S
F2s
F2S
F2S
F13

0 Temperature Warm
0/6 Temperature Warm
0/4 Temperature Warm
0/2 Temperature Warm
0/0 Temperature Warm
6 Temperature Warm
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Meaning

2012-07-19
2012-07-19
2012-07-19
2012-07-19
2012-07-19
2012-07-19
2012-07-19
2012-07-19
2012-07-19

10:
10:
10:
10:
10:
10:
10:
10:
10:

06:42
06:42
06:42
06:42
06:42
06:17
06:17
06:17
06:17

uTc
uTcC
uTtc
uTc
uTcC
uTtc
uTc
uTcC
uTtc

Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor

SIB F2S 2/6 Temperature Warm
SIB F2S 2/4 Temperature Warm
SIB F2S 2/2 Temperature Warm
SIB F2S 2/0 Temperature Warm
SIB F13 3 Temperature Warm

SIB F2S 1/6 Temperature Warm
SIB F2S 1/4 Temperature Warm
SIB F2S 1/2 Temperature Warm
SIB F2S 1/0 Temperature Warm

Alarm time
2012-07-19
2012-07-19
2012-07-19

Icc2-re0:

t04:13
:04:13
:04:13

uTcC
uTtc
uTc

Description

SIB 2 Temperature
SIB 1 Temperature
SIB 0 Temperature

Warm
Warm
Warm

Alarm time
2012-07-19
2012-07-19
2012-07-19

Icc4-re0:

:04:18
:04:18
:04:18

uTtc
uTcC
uTcC

Description

SIB 2 Temperature
SIB 1 Temperature
SIB O Temperature

Warm
Warm
Warm

Alarm time
2012-07-19
2012-07-19
2012-07-19

Icc6-re0:

:04:18
:04:18
:04:18

uTcC
uTcC
uTtc

Description

SIB 2 Temperature
SIB 1 Temperature
SIB O Temperature

Warm
Warm
Warm

Alarm time
2012-07-19
2012-07-19
2012-07-19

Icc7-re0:

:04:18
:04:18
:04:18

uTcC
uTtc
uTcC

Description

SIB 2 Temperature
SIB 1 Temperature
SIB 0 Temperature

Warm
Warm
Warm

Alarm time
2012-07-19
2012-07-19
2012-07-19

10:
10:
10:

04:18
04:18
04:18

uTtc
uTcC
uTcC

Description

SIB 2 Temperature
SIB 1 Temperature
SIB O Temperature

Warm
Warm
Warm

The output shows information about the chassis alarms that are active. Verify the

following information:

. Date and time the alarm was first recorded.

« Severity class for this alarm: Minor or Major.

. The Description field displays information about chassis components such as the
cooling system or power supplies. For example, Temperature Warm indicates that the
chassis temperature exceeded the warm-temperature threshold, and you must ensure
to provide sufficient cooling for the component. For more details on alarm information
and actions to be taken, see the Troubleshooting the TX Matrix Plus Cooling System.

96

Copyright © 2018, Juniper Networks, Inc.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/task/troubleshooting/cooling-system-tx-matrix-plus-troubleshooting.html

Chapter 4: Configuring a Routing Matrix with a TX Matrix Plus Router

Related . Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
Documentation ., -\ mbering for Interfaces in TXP-Mixed-LCC-3D Configuration on page 26
« Displaying TX Matrix Plus SFC and LCC Alarm Messages Information

« Connecting the TX Matrix Plus Router to a Network Device

Verifying the Configuration of a Routing Matrix with a TX Matrix Plus Router

In general, when you issue standard operational commands on a TX Matrix Plus router,
you receive output from the master Routing Engines of all components in the routing
matrix. To display information for the TX Matrix Plus router only, include the sfc sfc-number
option. To limit the output of information for a specific TI600 router within the routing
matrix, include the lcc lec-number option. To display information for all T1600 routers
within the routing matrix (selected commands only), include the all-lcc option. Any
exceptions to this general rule are mentioned next to the appropriate commands.

The following sections contain examples of specific show operational commands you
can use to verify the configuration of the example Routing Matrix A, described in “Example
Configuration for a Routing Matrix with a TX Matrix Plus Router” on page 48:

« Displaying Junos OS Versions on page 97

. Displaying Configured Interfaces on page 101

- Displaying Available Routes on page 102

« Displaying Alarms and System Uptime on page 102

« Displaying Craft Interface Messages on page 103

« Displaying System Uptime on page 105

« Displaying Chassis Hardware and Status on page 106

Displaying Junos OS Versions

The show version command provides an excellent example of how you can select output
for various components of the routing matrix with a TX Matrix Plus router. If the TX Matrix
Plus router (sfc sfc-number) or a T1600 router (lcc lcc-number) is not specified in the
command, the command displays output for all components.

user@host> show version ?
Possible completions:

<[Enter]> Execute this command

brief Display brief output

detail Display detailed output

invoke-on Remote command execution

Icc Show software version on specific LCC (0..3)
sfc Show software version on SFC (0..0)

| Pipe through a command

Copyright © 2018, Juniper Networks, Inc. 97



Routing Matrix with a TX Matrix Plus Router Deployment Guide

You can display information about individual software components in the TX Matrix Plus
router, in a specific T1600 router, or the entire routing matrix:

» Displaying Junos OS Versions for All Routers on page 98

« Displaying Junos OS Version for the SFC Only on page 99

« Displaying Junos OS Version for a Specific LCC on page 99

« Displaying Junos OS Versions for All LCCs on page 100

Displaying Junos OS Versions for All Routers

To display the software version for all routing matrix components, issue the show version
command on the TX Matrix Plus router:

user@sfcO0> show version

sfcO-reO:

Hostname: sfcO

Model: txp

JUNOS Base 0S boot [9.6-20090713.1]

JUNOS Base 0OS Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

lccO-re0:

Hostname: mylccO

Model : t1600

JUNOS Base 0OS boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

lcc2-re0:

Hostname: mylcc2
Model : t1600
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JUNOS Base 0S boot [9.6-20090713.1]

JUNOS Base 0OS Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

Displaying Junos OS Version for the SFC Only

To display the software version for the TX Matrix Plus router only, include the sfc number
option:

user@mysfc> show version sfc O

sfcO-re0

Hostname: sfcO

Model : txp

JUNOS Base 0OS boot [9.6-20090713.1]

JUNOS Base 0OS Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

Displaying Junos OS Version for a Specific LCC

To display the software version for a specific T1600 router, include the lcc option:

user@host> show version lcc O

lccO-re0:

Hostname: mylccO

Model : t1600

JUNOS Base 0OS boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
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JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]
JUNOS Border Gateway Function package [9.6-20090713.1]
JUNOS Services AACL Container package [9.6-20090713.1]
JUNOS Services LL-PDF Container package [9.6-20090713.1]
JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

Displaying Junos OS Versions for All LCCs

To display the software versions for all T1600 routers, include the all-lcc option:

user@host> show version all-lcc

lccO-re0:

Hostname: mylccO

Model : t1600

JUNOS Base 0OS boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]

lcc2-re0

Hostname: mylccO

Model : t1600

JUNOS Base 0S boot [9.6-20090713.1]

JUNOS Base 0S Software Suite [9.6-20090713.1]

JUNOS Kernel Software Suite [9.6-20090713.1]

JUNOS Crypto Software Suite [9.6-20090713.1]

JUNOS Packet Forwarding Engine Support (M/T Common) [9.6-20090713.1]
JUNOS Packet Forwarding Engine Support (T-Series) [9.6-20090713.1]
JUNOS Online Documentation [9.6-20090713.1]

JUNOS Voice Services Container package [9.6-20090713.1]

JUNOS Border Gateway Function package [9.6-20090713.1]

JUNOS Services AACL Container package [9.6-20090713.1]

JUNOS Services LL-PDF Container package [9.6-20090713.1]

JUNOS Services Stateful Firewall [9.6-20090713.1]

JUNOS Appld Services [9.6-20090713.1]

JUNOS IDP Services [9.6-20090713.1]

JUNOS Routing Software Suite [9.6-20090713.1]
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Displaying Configured Interfaces

Although individual FPCs are installed in each of the T1600 routers, the routing matrix is
designed to collect interface information centrally at the TX Matrix Plus router. To display
available interfaces in the routing matrix, issue a show interfaces command on the TX

Matrix Plus router:

user@host> show interfaces terse

Interface
so0-1/0/0
so-1/1/0
so0-1/1/0.0

so0-1/3/0
at-2/1/0
ge-2/2/0
s0-3/3/0
s0-3/3/1
s0-3/3/2
s0-3/3/3
s0-16/0/0
so0-16/0/1
so0-16/0/2
s0-16/0/3
ge-16/1/0
so0-17/0/0
at-17/1/0
at-17/1/0.0
at-17/1/0.1
at-17/1/0.2
at-17/1/0.3
at-17/1/1
ge-17/2/0
ge-17/2/1
so0-17/3/0
s0-19/0/0
so0-19/1/0
so0-19/2/0
s0-19/3/0
bcmO

bcm0.0

dsc

emO0

em0.0

fxp0

xp0.0

gre

ipip

100

100.0

Admin Link
up up
up up
up up
up down
up up
up up
up up
up up
up down
up down
up down
up down
up down
up up
up down
up down
up up
up up
up up
up up
up up
up up
up up
up up
up down
up down
up down
up down
up down
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up

Proto Local Remote

inet 10.15.1.1 --> 10.15.1.2

iso

mpls

ccc

ccc

ccc

ccc

tnp 4

tnp 4

inet 192.168.77.158/21

inet 10.255.70.158 --> 0/0
127.0.0.1 --> 0/0

iso

47.0005.80ff.1800.0000.0108.0001.0102.5507.0158.00

100.16385

Isi

up

up

up

up

inet6 2001:db8::10:255:70:158
feB80::280:42FF:fel3:269d

inet

inet6 feB80::280:42Ff:fel3:269d
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mtun up up
pimd up up
pime up up
tap up up

Displaying Available Routes

When you need to verify route information for a routing matrix, you mustissue operational
commands on the TX Matrix Plus router. To display available routes for the routing matrix,
issue a show route command:

user@host> show route summary
Router ID: 10.255.77.158
inet.0: 13 destinations, 14 routes (12 active, 0 holddown, 1 hidden)

Direct: 4 routes, 3 active
Local: 2 routes, 2 active
Static: 6 routes, 6 active
1S-1S: 2 routes, 1 active
inet.3: 1 destinations, 1 routes (1 active, 0 holddown, O hidden)
LDP: 1 routes, 1 active
iso.0: 1 destinations, 1 routes (1 active, 0 holddown, O hidden)
Direct: 1 routes, 1 active
mpls.0: 7 destinations, 7 routes (7 active, 0 holddown, O hidden)
MPLS: 3 routes, 3 active
LDP: 2 routes, 2 active
L2CKT: 2 routes, 2 active
inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, O hidden)
Direct: 2 routes, 2 active
__jJuniper_privatel__.inet6.0: 1 destinations, 1 routes (1 active, 0 holddown, O
hidden)
Direct: 1 routes, 1 active
I2circuit.0: 5 destinations, 5 routes (5 active, 0 holddown, O hidden)
LDP: 1 routes, 1 active
L2CKT: 4 routes, 4 active

Displaying Alarms and System Uptime

To display alarms for all routing matrix components, issue the show chassis alarms
command at the TX Matrix Plus router:

user@host> show chassis alarms

sfcO-reO:

2 alarms currently active

Alarm time Class Description
2009-07-10 02:27:46 PDT Minor LCC O Minor Errors
2009-07-09 17:12:29 PDT Major LCC 2 Major Errors

lccO-re0:

1 alarms currently active

Alarm time Class Description
2009-07-10 02:27:46 PDT Minor PEM 1 Absent

lcc2-re0:

1 alarms currently active
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Alarm time

Displaying Craft Interface Messages

Class Description
2009-07-09 17:12:29 PDT Major

PEM 1 Not OK

To display the messages that are currently displayed on the craft interface for all routing
matrix components, issue the show chassis craft-interface command at the master
Routing Engine of the TX Matrix Plus router:

user@host> show chassis craft-interface

sfcO-reO:

|sfco |

|2 Alarms active |
|R: LCC O Minor Error]|
JR: LCC 2 Major Error]

Front Panel System LEDs:
Routing Engine 0
OK
Fail
Master

Front Panel

Alarm Indicators:

Red LED
Yellow LED
Major relay
Minor relay

Front Panel F13 SIB LEDs:

SIB 0 1 2 3 4 5
Fail R R R
OK * * . * * .
Active * * . * * R
PS LEDs:

PS 0 1
Red R
Green *

Fan Tray LEDs:

FT O 1 2 3 4 5
Red . R . - . R
CB LEDs:

CcB 0 1
Amber R
Green *

Blue * R
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lccO-re0:

JmylccO |
|1 Alarms active |
|R: PEM 1 Absent |

Front Panel System LEDs:
Routing Engine 0 1

OK * *
Fail .
Master *

Front Panel Alarm Indicators:

Red LED
Yellow LED
Major relay
Minor relay

Front Panel FPC LEDs:
FPC 0 1 2 3 4 5 6 7

cB 0 1

SCG LEDs:
SCG O 1
Amber R
Green * *
Blue * R
SIB LEDs:

SIB O 1 2 3 4

Red R *
Green * . * *
lcc2-re0:

mylcc2 |
|1 Alarms active |
|R: PEM 1 Not OK |

Front Panel System LEDs:
Routing Engine 0 1
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OK * *
Fail .
Master *

Front Panel Alarm Indicators:

Red LED

Yellow LED
Major relay
Minor relay

Front Panel FPC LEDs:
FPC 0 1 2 3 4 5 6 7

cB 0 1

SCG 0 1

SIB O 1 2 3 4

Displaying System Uptime

To display the amount of time the routing matrix components have been in operation,
issue the show system uptime command on the TX Matrix Plus router:

user@host> show system uptime

sfcO-reO:

Current time: 2009-07-10 07:55:56 PDT

System booted: 2009-07-09 17:08:41 PDT (14:47:15 ago)

Protocols started: 2009-07-09 17:09:22 PDT (14:46:34 ago)

Last configured: 2009-07-09 17:08:28 PDT (14:47:28 ago) by root
7:55AM  up 14:47, 1 user, load averages: 0.00, 0.00, 0.00

lccO-re0:

Current time: 2009-07-10 07:55:56 PDT

System booted: 2009-07-09 17:07:40 PDT (14:48:16 ago)

Last configured: 2009-07-09 17:08:43 PDT (14:47:13 ago) by root
7:55AM  up 14:48, 0 users, load averages: 0.07, 0.02, 0.01

lcc2-re0:
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Current time: 2009-07-10 07:55:56 PDT

System booted: 2009-07-09 17:07:33 PDT (14:48:23 ago)

Last configured: 2009-07-09 17:08:47 PDT (14:47:09 ago) by root
7:55AM up 14:48, 0 users, load averages: 0.00, 0.00, 0.00

Displaying Chassis Hardware and Status

To display the hardware inventory for a routing matrix with a TX Matrix Plus router, you
can select output for the TX Matrix Plus router only, a specific T1600 router, or all
components. If a specific component (sfc or lcc) is not specified as an option in the
command, the default output displays information for the entire routing matrix.

user@host> show chassis hardware ?
Possible completions:

<[Enter]> Execute this command

clei-models Display CLEI barcode and model number for orderable FRUs
detail Include RAM and disk information in output

extensive Display ID EEPROM information

Icc Display chassis-specific information (0..3)

models Display serial number and model number for orderable FRUs
sfc Display chassis-specific information (0..0)

| Pipe through a command

You can display information about individual hardware components in the TX Matrix
Plus router, in a specific T1600 router, or the entire routing matrix:

« Displaying Information About All Hardware Components on page 106

« Displaying Information About SIBs on page 109

« Displaying Information About Routing Engines on page 110

« Displaying Information About FPCs on page 113

« Displaying Information About LCCs on page 113

Displaying Information About All Hardware Components

To display all hardware components in a routing matrix, issue the show chassis hardware
command on the TX Matrix Plus router:

user@host> show chassis hardware
sfcO-reO:

Hardware inventory:

Item Version Part number Serial number Description
Chassis JN1131103AHB TXP

Midplane REV 05 710-022574 TS4035 SFC Midplane

FPM Display REV 01  710-024027 DR4982 TXP FPM Display
CIP O REV 02  710-023792  DS4568 TXP CIP

CIP 1 REV 02 710-023792 DS4562 TXP CIP

PEM 1 VER 01  740-027463 123456 Power Entry Module
Routing Engine O REV 01  740-026942  737A-1024 RE-DUO-2600
Routing Engine 1 REV 01  740-026942  737A-1008 RE-DUO-2600

CB 0O REV 01  710-022606 DP8889 SFC Control Board
CB 1 REV 05  710-022606 Dw1103 SFC Control Board
SPMB 0O BUILTIN SFC Switch CPU
SPVMB 1 BUILTIN SFC Switch CPU
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SIB F13 0
B Board
SIB F13 1
B Board
SIB F13 3
B Board
SIB F13 4
B Board
SIB F13 6
B Board
SIB F13 7
B Board
SIB F13 8
B Board
SIB F13 9
B Board
SIB F13 11
B Board
SIB F13 12
B Board
SIB F2S 0/0
B Board
SIB F2S 0/2
B Board
SIB F2S 0/4
B Board
SIB F2S 0/6
B Board
SIB F2S 1/0
B Board
SIB F2S 1/2
B Board
SIB F2S 1/4
B Board
SIB F2S 1/6
B Board
SIB F2S 2/0
B Board
SIB F2S 2/2
B Board
SIB F2S 2/4
B Board
SIB F2S 2/6
B Board
SIB F2S 3/0
B Board
SIB F2S 3/2
B Board
SIB F2S 3/4
B Board
SIB F2S 3/6
B Board
SIB F2S 4/0
B Board
SIB F2S 4/2
B Board
SIB F2S 4/4
B Board
SIB F2S 4/6
B Board
Fan Tray O

REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV

03
02
03
02
04
03
04
03
03
02
04
03
04
03
03
02
04
03
04
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
03
03
03
03
03
03
02

750-024564
710-023431
750-024564
710-023431
710-022600
710-023431
750-024564
710-023431
750-024564
710-023431
750-024564
710-023431
710-022600
710-023431
750-024564
710-023431
750-024564
710-023431
750-024564
710-023431
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-022603
710-023787
710-024029

DT9486
DT6550
DT9456
DT6562
DX0900
DX0957
DW5753
DW9034
DT9483
DT6558
DW5790
DW9072
DX0833
DX0938
DT9465
DT6574
DW5756
DW9072
DW5749
DW9050
DV0063
DT9917
DV0090
DT9994
DV0076
DT9930
DV0035
DT9951
DV0067
DT9922
DV0036
DT9950
DV0085
DT9935
DV0028
DT9960
DvV0047
DT9965
DV0023
DT9927
DV0046
DT9946
DV0025
DT9914
DV0110
DT9944
DV0056
DT9979
DV0024
DT9920
DV0108
DT9989
DT2821
DT1719
DV0031
DT9953
DV0094
DT9918
DV0022
DT9943
DP5653

F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F13
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S
F2S

Front Fan Tray

SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB
SIB

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz

Mezz
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Fan Tray 1 REV 02 760-024497 DP5661 Front Fan Tray
Fan Tray 2 REV 02 760-024502 DP5660 Rear Fan Tray
Fan Tray 3 REV 02 760-024502 DR8267 Rear Fan Tray
Fan Tray 4 REV 02 760-024502 DR8265 Rear Fan Tray
Fan Tray 5 REV 02 760-024502 DR8272 Rear Fan Tray
lccO-re0:

Hardware inventory:

Item Version Part number Serial number Description
Chassis JN1090A04AHA T1600
Midplane REV 01  710-017247 RB8601 T-series Backplane
FPM GBUS REV 09  710-002901  JW7364 T640 FPM Board
FPM Display REV 05  710-002897  JY6782 FPM Display
CIP REV 06  710-002895  JW7565 T-series CIP
PEM O Rev 14 740-002595 SL26454 Power Entry Module
PEM 1 Rev 15 740-002595 SM30230 Power Entry Module
SCG 0 REV 03  710-003423  HA4517 T640 Sonet Clock Gen.
SCG 1 REV 04  710-003423  HF6049 T640 Sonet Clock Gen.
Routing Engine O REV 00  740-026941  737F-1051 RE-DUO-1800
Routing Engine 1 REV 01  740-026941  737F-1095 RE-DUO-1800
CB 0O REV 05  710-022597 DV4262 LCC Control Board
CB 1 REV 06  710-022597  DX4009 LCC Control Board
FPC 7 REV 01  710-010845  JB7158 FPC Type 4

CPU REV 02  710-011481  JB6048 FPC CPU-Enhanced

MMB O REV 06  710-010842  JP1703 ST-MMB
SPMB 0O REV 04  710-023321  DV3863 LCC Switch CPU
SPMB 1 REV 04  710-023321 DW3634 LCC Switch CPU
SIB 1 REV 07  710-022594  DW4208 LCC SIB

B Board REV 07  710-023185  DW3944 LCC SIB Mezz
SIB 2 REV 07  710-022594  DW4205 LCC SIB

B Board REV 07  710-023185 DW3945 LCC SIB Mezz
SIB 3 REV 07  710-022594  DW4218 LCC SIB

B Board REV 07  710-023185 DW3931 LCC SIB Mezz
SIB 4 REV 07  710-022594  DWw4183 LCC SIB

B Board REV 07  710-023185  DW3936 LCC SIB Mezz
Fan Tray O Front Top Fan Tray
Fan Tray 1 Front Bottom Fan Tray
Fan Tray 2 Rear Fan Tray
lcc2-re0:

Hardware inventory:

Item Version Part number Serial number Description
Chassis JN1102900AHA T1600
Midplane REV 03  710-017247 RC3766 T-series Backplane
FPM GBUS REV 10  710-002901 DR1415 T640 FPM Board
FPM Display REV 01  710-021387  DN7019 T1600 FPM Display
CIP REV 06 710-002895 DP6012 T-series CIP
PEM O Rev 07 740-017906 UC26613 Power Entry Module 3x80
PEM 1 Rev 07 740-017906 ucC26544 Power Entry Module 3x80
SCG 0 REV 15 710-003423 DR0914 T640 Sonet Clock Gen.
Routing Engine 0 REV 01  740-026941  737F-1032 RE-DUO-1800
Routing Engine 1 REV 01  740-026941  737F-1024 RE-DUO-1800
CB 0 REV 05 710-022597 DV4260 LCC Control Board
CB 1 REV 01  710-022597 DM1159 LCC Control Board
FPC O REV 12  710-013037 DR1172 FPC Type 4-ES
CPU REV 08 710-016744 DR0997 ST-PMB2
PIC O REV 11  750-017405 DP8833 4x 10GE (LAN/WAN) XFP
Xcvr 0 NON-JNPR 344512071800039  XFP-10G-SR
MMB O REV 04 710-016036 DR0O651 ST-MMB2
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MMB 1
FPC 1

CPU

PIC O

PIC 1
PIC 2

PIC 3
Xcvr 0

MMB O

MMB 1
FPC 2

CPU

MMB O
SPMB 0O
SPMB 1
SIB 0

B Board
SIB 1

B Board
SIB 2

B Board
SIB 3

B Board
SIB 4

B Board
Fan Tray O
Fan Tray 1
Fan Tray 2

REV
REV
REV
REV

REV

REV

REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV
REV

04
07
05
22

22

22

07
01
07
07
14
06
01
04
01
07
07
06
06
07
07
06
04
06
06

710-016036
710-013560
710-013563
750-007141

750-007141

750-007141

750-015217
740-011613
710-010171
710-010171
710-010845
710-011481
710-016606
710-023321
710-023321
710-022594
710-023185
710-022594
710-023185
710-022594
710-023185
710-022594
710-023185
710-022594
710-023185

Displaying Information About SIBs

DR0803
DP9980
DR0O088
DR1955

DR1944

DR1963

DN4835
POF1AQL
DP1350
DP1386
DN1255
DM9414
DP1869
DV3859
DM1161
DW4197
DW3916
DT8266
DT5793
DW4184
DW3915
DT8271
DS2323
DT8238
DT5783

ST-MMB2

E2-FPC Type 3

FPC CPU-Enhanced

10x 1GE(LAN), 1000 BASE

10x 1GE(LAN), 1000 BASE
10x 1GE(LAN), 1000 BASE

8x 1GE(TYPE3), 1Q2
SFP-SX
MMB-5M3-288mbit
MMB-5M3-288mbit
FPC Type 4

FPC CPU-Enhanced
ST-MMB

LCC Switch CPU

LCC Switch CPU

LCC SIB

LCC SIB Mezz

LCC SIB

LCC SIB Mezz

LCC SIB

LCC SIB Mezz

LCC SIB

LCC SIB Mezz

LCC SIB

LCC SIB Mezz

Front Top Fan Tray
Front Bottom Fan Tray
Rear Fan Tray -- Rev 2

To display all the SIBs in the entire routing matrix, issue the show chassis sibs command
on the TX Matrix Plus router.

user@host> show chassis sibs

sfcO-re0:
Slot State

0 Online
1 Online
2 Invalid
3 Online
4 Online
5 Invalid
6 Fault

7 Online
8 Online
9 Online
10 Invalid
11 Online
12 Online
13 Invalid
14 Invalid
15 Invalid
0/0 Online

0/2 Online

Type
SIB F13
SIB F13

SIB F13
SIB F13

SIB F13
SIB F13
SIB F13
SIB F13

SIB F13
SIB F13

SIB F2S
SIB F2S

1 hour,
1 hour,
1 hour,

1 hour,
1 hour,

1 hour,
1 hour,

27
26

28
28

27
27
27

27
27

27
27

minutes, 13 seconds
minutes, 56 seconds

minutes, 23 seconds
minutes, 20 seconds

minutes, 56 seconds
minutes, 48 seconds
minutes, 31 seconds

minutes, 24 seconds
minutes, 21 seconds

minutes, 20 seconds
minutes, 19 seconds
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0/4 Online SIB F2S 1 hour, 27 minutes, 17 seconds
0/6 Online SIB F2S 1 hour, 27 minutes, 16 seconds
1/0  Online SIB F2S 1 hour, 28 minutes, 30 seconds
1/2 Online SIB F2S 1 hour, 28 minutes, 28 seconds
1/4 Online SIB F2S 1 hour, 28 minutes, 27 seconds
1/6 Online SIB F2S 1 hour, 28 minutes, 26 seconds
2/0 Online SIB F2S 1 hour, 28 minutes, 19 seconds
2/2 Online SIB F2S 1 hour, 28 minutes, 18 seconds
2/4  Online SIB F2S 1 hour, 28 minutes, 17 seconds
2/6 Online SIB F2S 1 hour, 28 minutes, 16 seconds
3/0 Online SIB F2S 1 hour, 27 minutes, 55 seconds
3/2 Online SIB F2S 1 hour, 27 minutes, 53 seconds
3/4 Online SIB F2S 1 hour, 27 minutes, 52 seconds
3/6 Online SIB F2S 1 hour, 27 minutes, 51 seconds
4/0 Online SIB F2S 1 hour, 27 minutes, 31 seconds
4/2 Online SIB F2S 1 hour, 27 minutes, 29 seconds
4/4 Online SIB F2S 1 hour, 27 minutes, 28 seconds
4/6  Online SIB F2S 1 hour, 27 minutes, 27 seconds
lccO-re0:
Slot State Uptime

0 Empty

1 Online 1 hour, 1 minute, 55 seconds

2 Fault

3 Online 1 hour, 1 minute, 51 seconds

4 Online 1 hour, 1 minute, 49 seconds

lcc2-re0:
Slot State Uptime

0 Online 1 hour, 1 minute, 2 seconds

1 Online 1 hour, 1 minute, 17 seconds

2 Check 1 hour, 1 minute, 15 seconds

3 Online 1 hour, 1 minute, 6 seconds

4 Online 1 hour, 1 minute, 4 seconds

Displaying Information About Routing Engines

To display information about all master Routing Engines in the routing matrix, issue the
show chassis routing-engine command on the TX Matrix Plus router:

user@host> show chassis routing-engine
sfcO-reO:

Routing Engine status:

Slot O:
Current state Master
Election priority Master (default)
Temperature 28 degrees C / 82 degrees F
CPU temperature 42 degrees C / 107 degrees F
DRAM 3327 MB
Memory utilization 13 percent
CPU utilization:
User 0 percent
Background 0 percent
Kernel 2 percent
Interrupt 0 percent
Idle 98 percent
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Model

Serial 1D

Start time

Uptime

Last reboot reason
Load averages:

Routing Engine status:
Slot 1:
Current state
Election priority
Temperature
CPU temperature
DRAM
Memory utilization
CPU utilization:
User
Background
Kernel
Interrupt
Idle
Model
Serial 1D
Start time
Uptime
Last reboot reason

lccO-reO:

29
45
3327
11

O O OO

100

RE-TXP-SFC

737A-1024

2009-07-09 17:08:13 PDT

14 hours, 55 minutes, 39 seconds

Router rebooted after a normal shutdown.

1 minute 5 minute 15 minute
0.00 0.00 0.00
Backup

Backup (default)

degrees C / 84 degrees F
degrees C / 113 degrees F
MB

percent

percent

percent

percent

percent

percent

RE-TXP-SFC

737A-1008

2009-07-08 12:38:29 PDT

1 day, 19 hours, 25 minutes, 35 seconds
Router rebooted after a normal shutdown.

Routing Engine status:
Slot O:
Current state
Election priority
Temperature
CPU temperature
DRAM
Memory utilization
CPU utilization:
User
Background
Kernel
Interrupt
Idle
Model
Serial 1D
Start time
Uptime
Last reboot reason
Load averages:

Routing Engine status:
Slot 1:
Current state
Election priority
Temperature
CPU temperature
DRAM
Memory utilization
CPU utilization:
User
Background

33
47
3327
12

O N OO

98

33
47
3327

Master

Master (default)

degrees C / 91 degrees F
degrees C / 116 degrees F
MB

percent

percent

percent

percent

percent

percent

RE-TXP-LCC

737F-1051

2009-07-09 17:06:52 PDT

14 hours, 56 minutes, 37 seconds

Router rebooted after a normal shutdown.

1 minute 5 minute 15 minute
0.00 0.02 0.00
Backup

Backup (default)

degrees C / 91 degrees F
degrees C / 116 degrees F
MB

percent

percent
percent
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Kernel 0 percent
Interrupt 0 percent
Idle 100 percent
Model RE-TXP-LCC
Serial 1D 737F-1095
Start time 2009-07-08 12:40:14 PDT
Uptime 1 day, 19 hours, 24 minutes, 1 second

Last reboot reason

Router rebooted after a normal shutdown.

lcc2-re0:

Routing Engine status:
Slot O:

Current state
Election priority
Temperature

30

Master
Master (default)
degrees C / 86 degrees F

CPU temperature 45 degrees C / 113 degrees F
DRAM 3327 MB
Memory utilization 12 percent
CPU utilization:
User 0 percent
Background 0 percent
Kernel 2 percent
Interrupt 0 percent
Idle 98 percent
Model RE-TXP-LCC
Serial 1D 737F-1032
Start time 2009-07-09 17:06:53 PDT
Uptime 14 hours, 56 minutes, 48 seconds

Last reboot reason
Load averages:

Election priority
Temperature

30

Router rebooted after a normal shutdown.
1 minute 5 minute 15 minute

0.01 0.01 0.00
Routing Engine status:
Slot 1:
Current state Backup

Backup (default)
degrees C / 86 degrees F

CPU temperature 44 degrees C / 111 degrees F
DRAM 3327 MB
Memory utilization 9 percent
CPU utilization:
User 0 percent
Background 0 percent
Kernel 0 percent
Interrupt 0 percent
Idle 100 percent
Model RE-TXP-LCC
Serial 1D 737F-1024
Start time 2009-07-08 12:37:52 PDT
Uptime 1 day, 19 hours, 26 minutes, 22 seconds

Last reboot reason

Router rebooted after a normal shutdown.

12
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Displaying Information About FPCs

To display information about FPCs in a routing matrix, issue the show chassis fpc
command. Because there are no FPCs in a TX Matrix Plus router, there is no sfc option
available for this command.

user@host> show chassis fpc
lccO-re0:
Temp CPU Utilization (%) Memory utilization (%)
Slot State (C) Total Interrupt DRAM (MB) Heap Buffer
0 Empty
Empty
Empty
Empty
Empty
Empty
Empty
Online 49 4 0 1024 7 49

~NOoO b wWNBRE

lcc2-re0:
Temp CPU Utilization (%) Memory utilization (%)
Slot State (C) Total Interrupt DRAM (MB) Heap Buffer
0 Online 47 8 0 2048 6 24
Online 28 4 0 1024 4 49
Online 39 5 0 1024 7 49
Empty
Empty
Empty
Empty
Empty

~NOoO b~ WNPRE

Displaying Information About LCCs

You can also check to see if the TX Matrix Plus router and T1600 routers are
communicating correctly within the routing matrix. To verify that the T1600 routers have
proper connectivity to the routing matrix, issue the show chassis lccs command. In this
example, there are two T1600 routers in the routing matrix.

user@host> show chassis lccs

Slot State Uptime

0 Online 15 hours, 5 minutes, 58 seconds
1 Empty

2 Online 15 hours, 5 minutes, 58 seconds
3 Empty

Related . Routing Matrix with a TX Matrix Plus Router Deployment Guide
D tati
ocumentation « Overview of a Routing Matrix with a TX Matrix Plus Router on page 3
« Roadmap for Configuring the Routing Matrix on page 33

. Example Configuration for the Routing Matrix on page 48
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« Upgrading the Junos OS on the Routing Matrix on page 133
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Administering and Troubleshooting a

Routing Matrix with a TX Matrix Plus
Router

« Administering Hardware Components of a Routing Matrix with a TX Matrix Plus
Router on page 117

« Administering Files and Processes of a Routing Matrix with a TX Matrix Plus
Router on page 129

« Upgrading Software on a Routing Matrix with a TX Matrix Plus Router on page 133
« Troubleshooting a Routing Matrix with a TX Matrix Plus Router on page 177
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« Enabling and Disabling Hardware Components of a Routing Matrix with a TX Matrix
Plus Router on page 117

« Displaying the Status of the Switching Fabric Topology of a Routing Matrix with a TX
Matrix Plus Router on page 120

« Displaying Chassis Physical Locations for a Routing Matrix with a TX Matrix Plus
Router on page 121

« Displaying the Status of Control Board Ethernet Switch Ports in a Routing Matrix with
a TX Matrix Plus Router on page 122

« Displaying Internal Ethernet Interfaces for a Routing Matrix with a TX Matrix Plus
Router on page 126

« Rebooting a