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Abstract

This document describes the IBM 6611 Network Processor and the IBM
Multiprotocol Network Program (5648-016). It provides an introduction to the
concepts, functions and use of the 6611 Network Processor and Multiprotocol
Network Program in various environments.

This document is intended for network managers, network architects, systems
programmers and systems engineers who need to implement networks which
incorporate the 6611 Network Processor with the Multiprotocol Network Program.
Some knowledge of networking architectures and protocols is assumed.

Cco (291 pages)

© Copyright IBM Corp. 1992 iii



iv  IBM 6611 Network Processor



Contents

Abstract . . . . . . . ... iii
Special Notices . . . . . . .. . .. ... Xiil
Preface . . . . . . ... XV
Related Publications . . . . . ... ... . . ... ... ... o Xvii
Prerequisite Publications . . .. ... ... . ... ... ... Xvii
Additional Publications . . . . ... ... ... Xvii
ITSC Publication Structure - LANs . . . . . . . .. ... ... ... ....... XiX
Acknowledgements . . . . ... ... XXi
Part 1. Aboutthe IBM 6611 . . . . .. ... . .. . . . . ... 1
Chapter 1. Introduction to Networks, Protocols and Internetworking . . . . . 3
1.1 Networks . . . . . . . e 3
1.2 Protocols . . . . . . . e 3
1.2.1 The OS| Reference Model . . ... .. ... ... .. .. ... . ..... 5
1.2.2 Physical Layer Protocols . . . ... .. ... ... ... ... 5
1.2.3 Data Link Layer Protocols . . .. ... ... ... ... ... .. ..... 6
1.2.4 Network Layer Protocols . . . ... .. .. ... . ... ... ... .. .. 7
1.2,5 Higher Layer Protocols . . . . .. ... ... ... ... ... ... ... 7
1.2.6 Addressing . . . . . .. 9
1.3 Internetworking and Bridging . . . . . .. ... ... oo 11
1.3.1 Internetworking and the OS| Reference Model . . .. ... . ... ... 11
1.3.2 Bridges . . . . ... e 13
133 Routers . . ... ... ... e e e e 18
1.3.4 DLS . . . 20
Chapter 2. Overview of 6611 Hardware and Functions . . ... ... ... ... 21
2.1 Hardware Overview . . . . . . . . . .. e 21
2.1.1 Communication Adapter Features . . ... ... ... ... ....... 23
2.2 Functional Overview . . . . . . . .. .. e 26
2.2.1 Multiprotocol Routing . . . . . . . . ... . ... 27
2.2.2 Source Route Bridging . .. ... ... .. .. .. .. oo 29
2.2.3 Data Link Switching . . . .. ... ... .. ... 40
2.2.4 Concurrent Use of Functions . . . . ... ... ... .. ........ 50
Part 2. Usingthe IBM 6611 . . . ... .. . .. .. . ... . .. .. ... ... 53
\ Chapter 3. Configuringthe 6611 . . . . . . . . ... ... .. ... ... ... .. 55
3.1 The Configuration Options . . . . . . . .. . . .. ... .. ... ... .. 55
3.1.1 The System Manager . . . . ... .. . . . .. ... 55
3.1.2 The Configuration Program . . . .. ... ... ... ... .. ...... 55
3.2 The Structure of the Configuration Program . . . .. ... .. ... .. ... 57
3.2.1 Configure . . . . . . .. 59
3.2.2 Communicate . . .. . ... .. 61
3.23 Port Summary . . . . . . .. e 62

© Copyright IBM Corp. 1992 v



3.2.4 System Configuration and System Management ... .. ... .... 62

3.2.5 Protoco! Suite Configuration . . ... ... ... ... ... ... ..., 65
3.3 The Underlying Panels ... ........ P 66
3.3.1 System Configuration Structure . . . . ... .. ... ... ..o, 67
3.3.2 Adapter Configuration Structure . . . .. ... ... ... . ... ... 69
3.4 How to Configure for Bridging, Routingand DLS . . . ... ... ... ... 70
3.4.1 How to Configure Bridging . . . . . .. ... ... .. .. . ... ..., 70
3.42 Howto Configure Routing . . . ... ... ... ... .. .. ... ... 79
3.4.3 How to Configure Data Link Switching . . . . ... .. ... ... .... 85
Chapter 4. Managingthe 6611 . . . . . . . . ... ... .. ............ 91
4.1 System Manager . . .. .. ... 91
4.1.1 Access Methods, Security and Storage Areas . . . ... ... ... .. 92
4.1.2 Problem Management . . . .. ... ... ... L L. 97
4.1.3 Operations Management . . . . .. . .. ... ... ... ..., 102
4.1.4 Maintenance . . .. . . ... 107
415 Configuration . . . . . ... ... 110
4.2 TCP/IP Based Management . . .. .. . ... ... ... ... ....... 113
421 SNMP . . 114
4.2.2 Other TCP/IP Facilities . . . . . .. ... .. ... ... ... ...... 126
4.2.3 Using AIX NetView/6000 to Manage 6611s . . . . .. ... ... ... 129
4.2.4 Using NetView to Manage 6611s via AIX NetView/6000 . . .. .. .. 131
4.3 IBM LAN Network Manager (LNM) Considerations . . . . ... ... ... 132
4.3.1 Normal LAN Management of a Bridged LAN . . . . ... ... .. .. 133
4.3.2 LNM Support for Local and Remote 6611-t0-6611 Bridging . . . . . 135
4.3.3 LNM Support for 6611 Network Processor Compatibility Mode
Bridging . . ... 140
4.3.4 Critical Resource Support . . . . . . . . . ... . ... ... . 141
Part 3. Example Scenarios . ... ... .. ... .. ... ... 143
Chapter 5. Basic TCP/IP Example Scepnario . . . ... ... ... ....... 145
5.1 Configurationofroutera . . ... ... .. . ... ... ... ... .. .. .. 146
5.1.1 System Configuration . . ... ... ... ... ... ... ... . ... 146
5.1.2 System Management . .. . ... ... ... .. L. 147
5.1.3 Adapter Configuration . . . .. .. .. ... ... L. 148
5.2 Configurationofrouterb . . . .. .. ... . ... ... ... . 150
5.2.1 System Configuration . . . ... ... ... ... ... .. ... 150
5.2.2 System Management. . . .. .. .. ... ... . . 151
5.2.3 Adapter Configuration . .. . ... ... ... . ... .. 0 L. 152
5.3 Configuration of Other Systems . . . . . ... . ... ... ... ...... 154
531 IPAdAresses . . ... ... .. ... 154
532 Routes . . .. . . . .. 154
5.3.3 Network Management . ... ... . ... ... ... .. ... ..., 155
Chapter 6. Remote Source Route Bridging Example Scepario ... ... .. 157
6.1 Configuration of routera . . . . . . . . . .. ..o 158
6.1.1 System Configuration . . ... ... . ... .. ... ... ... ... 158
6.1.2 Adapter Configuration . . . . . . . ... ... .. ... .. ... ... 159
6.2 Configurationofrouterb . . . . . .. .. ... ... o 161
6.2.1 System Configuration . . . ... .. .. .. ... ... .. 161
6.2.2 Adapter Configuration . . . .. .. ... ... ... 162
6.3 Configuration of Other Systems . . . . . ... . ... ... .. ....... 165
6.3.1 Configuration of os2mgr . . . . .. .. . .. L 165

IBM 6611 Network Processor



6.3.2 Configuration of ps2bridge . . . . . ... .. ... . ... ... . ..., 166
Chapter 7. Data Link Switching Example Scenario . . . . .. ... ... ... 167
7.1 Configurationofroutera . . . . ... ... ... ... ... .. ..., 168

7.1.1 System Configuration . . . . ... .. ... ... . 169

7.1.2 Adapter Configuration . . .. ... ... ... ... ... .. ... ... 169
7.2 Configurationofrouterb . . . ... ... .. ... o 172

7.2.1 System Configuration . . ... ... ... ... .. ... . ... . 172

7.2.2 Adapter Configuration . . . . .. .. ... ... ... ... .. .. ... 173
7.3 Configuration of Other Systems . . . . . ... ... ... ... ....... 175

7.3.1 Configurationofos2sdic . . . ... .. ... ... . ... ... ... 175

7.3.2 Configurationof 3745 . . . . . .. ... . ... .. 176

Part 4. Appendix . . ... . . . 177
Appendix A. TCP/IP Routing Table Maintenance Protocols . . . . . . . . .. 179
A1 Internet Addressing . . . . ... L 179
A2 IPRouting . . . . . e 181

A.2.1 Direct and Indirect Routing . . . . ... ... ... ... ... . ..., 181
A.3 Routing Table Maintenance Protocols . . . ... ... .. ... ...... 182

A.3.1 The Core Architecture . . . ... ... ... ... . ... ... ... 182

A.3.2 The Autonomous System (AS) . ... .. ... ... ... ........ 183

A.3.3 Vector-Distance Routing . . . ... ... ... ... .......... 184

A.3.4 Shortest Path First Routing (SPF) . . . . ... ... . ... ...... 185

A.3.5 Exterior Gateway Protocol (EGP) . . . .. ... ... ... ... .... 186

A.3.6 Routing Information Protocol (RIP) . . ... ... .. ... ....... 188

A.3.7 The Hello Protocol . . . .. .. ... .. .. .. ... . ... ... 191

A.3.8 The Open Shortest Path (OSPF) Protocol . . ... ... ... ... .. 192

A.3.9 Combining RIP, Helloand EGP. . . ... ... ............. 194
Appendix B. Configuration Reports for Example Scenarios .. ... ... .. 195
B.1 Basic TCP/IP Example Scenario .. . ... ... ... ... . ........ 195

B.1.1 routera . . .. 195

B.1.2 routerb . . ... 210
B.2 Remote Source Route Bridging Example Scenario . ... ..... ... 222

B.21 routera . ... ... e 223

B.2.2 routerb . . ... 237
B.3 Data Link Switching Example Scenario . .. ... ... .. ........ 250

B.3.1 routera . . ... .. e 250

B.3.2 routerb . . .. e 266
Appendix C. Abbreviations . . ... . .. ... .. ... ... oo 281
Index . . . . . 283

Contents  Vii



viil  I1BM 6611 Network Processor



Figures

OGN O WN =

B DD B DD R BDWWWWWWWWWWNMNMNMNNNOMMNDNOMNDMDDASO S A A aa s A a
PNDPARRPN2TOOXNIIABRON2O0O0P®NDARWN =200 NDOTRWON OO

49.
50.
51.

© Copyright IBM Corp. 1992

Existing Bulletins in ITSC LAN Bulletin Library . . . . ... ... ... ..
A Typical Network Using the 6611 Network Processor . . . ... ... ..
The OSl Reference Model . . . ... ... ... ... .. ... ... .....
OSIModel . .. ... . e
Bridge Operation . . . . . . . . ... ...
Transparent Bridge Operation . . .. ... ... ... . ... ........
Source Route Bridging Operation . . ... .. .. ... .. .........
Source Route Transparent Bridging . . ... ... ... ... ........
Router Operation . . . . ... .. . .. . ... ... . e
Protocol Layers and Common Implementations . . . .. ... ... .. ..
6611 Hardware Components . . . .. . ... ... ... .. ... ... ...
6611 Used as a Local Source Route Bridge . . . ... .. .........
6611s Used as Remote Source Route Bridges - Physical View . ... ..
Data Link Connections across a Frame Relay Network . . . . . ... ..
6611s Used as Remote Source Route Bridges - Logical View . . .. ..
6611 Used with PS/2s as Remote Bridges - Physical View . ... .. ..
6611 Used with PS/2s as Remote Bridges - Logical View .. ... .. ..
Device View of a DLS Connection . . . ... ... ... ... ........
Real View of DLS Connection . . .. . ... . ... ... ... ........
SNA Data Link Switching - Example Configuration . .. ... ... .. ..
Logical View for SNA Devices on Segments 001 and 002 . . ... .. ..
Logical View for Devices on Segment003 . . . . .. ... ... ......
Logical View for Devices on SDLC Multipoint Line . .. ... ... ....
NetBIOS Data Link Switching - Example Configuration . . ... ... ...
Example Configuration for DLS Connection Establishment . . .. .. ..
SNA DLS Connection Establishment - No Cached MAC Addresses . .
SNA Connection Establishment - Cached MAC Address . . . . ... ...
NetBIOS Connection Establishment . . . .. ... ... .. .........
Configuration Flow . . . . . . .. . .. .. . ..
Startup Menu of the Configuration Program . . . .. ... ... ......
Open Configuration Menu . . . . . ... ... ... ... ... ...
Saving a Configuration . . . .. ... ... ... ... . ... . ...
Example of a Configuration Copy . . .. .. ... .. ... ... ......
Ports Summary Screen . . .. .. ...
System Configuration Screen . . . . . . . ... .. ... .
System Management Screen . . . ... ... ...
Local Bridge Configuration . .. ... ... .. ... .. .. ..., .. ...
Remote Bridge between 6611s Configuration . . ... ... ... ... ..
Remote Bridge Compatibility with a PS/2 Bridge . . ... .. .. ... ..
Serial Adapter Definition for Remote Bridgetoa PS/2 . . ... ... ...
LAN Bridge Compatibility Serial Port Definitions . . . .. ... ... ...
LAN Bridge Network Management Parameters . . .. .. ... .. .. ..
IP Static Routing . . . . .. ... ..
IP Filtering . . . . . . .
The 2-Port Serial Adapter Configuration Screen . . . . . . ... ... ...
The DLS Configuration Panel . . ... .. ... ... ... .. ... .....
The DLS Configuration Options for SNA . . . . . ... ... ... .....
The 4-Port SNA Configuration for DLS . . . . . ... ... ... ... ...
Local DLS from a 3174t0a 3745 . .. .. . .. ... .. ... ... ...
The Case for SNA and NetBIOS over Bridged Links . . ... .. ... ..
SNA and NetBIOS Definitions over Frame Relay .. ... ... ... ...

ix



X

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
3.
94.
95.
96.
97.
98.
g99.
100.
101.

IBM 6611 Network Processor

System Manager Main Menu . . . .. ... ... ... Lo

Local Access via Serial Port . . . ... ... . ... ... ... ... L

Remote Access via Serial Port . . . . ... ... ... .. L.
Remote Access for IBM Service via Serial Port . . . . ... ... .. ...
Accessing the System Manager via TCP/IP . . . .. . ... ... .....
Accessing the System Manager via TCP/IP from another 6611 . . . . ..
Performance and Statistics Menu . . . . . ... ... ... .. . ...
Problem Determination FacilitiesMenu ... ... ... ... ........
Concurrent Hardware Diagnostics Menu . . . . . . [ L
Resource Control and Management Menu . . . . ... ... .......
System Environment and Configuration Menu . . . .. ... .......
Remote Accesses to Other Nodes Menu . . . . . . ... ... ......
Software Installation and Maintenance Menu . . . ... ... ......
Software Installation and Maintenance Process . . .. ... ... ....
Hardware Vital ProductData . . . ... ... ... ... ... ........
Configuration Files and Reports . . . . .. . ... ... ... .......
Adapter and Protocol Configuration . . ... ... ... .. ........
TCP/IP Based Management Configuration . . ... .. ... .......
Example of Indirect Management . . . . ... ... ... ... ......
SNMP Network Management Model . . . ... ... ... ... ......
Highest Levels in Object Identifier Namespace Tree .. .. ... ... ..
Internet Subtree of Object Identifier Namespace . .. ... .......
MIB Module Selection . . . . ... ...
View Network Management Information Screen . . . . . ... ... ...
Dump of System MIB Subtree . . . . . .. ... ... .. L.
Using AIX NetView/6000 to Manage 6611s via TCP/IP Network . . . . .
Using NetView to Manage 6611s Via AIX NetView/6000 . .. ... ...
LAN Network Manager Linktoa Bridge .. ... ... ..........
LAN Network Manager Linkto a Bridge . .. .. ... ... .......
LNM Support of a Local Source Route Bridged LAN . . . . . ... ...
New CAU User Interfaceon LNM . . . . . .. ... ... ... ... ...
CMIP INVOKE Frame Without the QualifierSet . ... ... .......
CMIP INVOKE Frame With Qualifier Set and 8230 Response . . . . ..
LNM Support for Remote Segment of 6611 Compatibility Mode Bridge
Basic TCP/IP Example Scenario . . . ... ... ... ...........
Remote Source Route Bridging Example Scenario . . . ... ......
Data Link Switching Example Scenario . . . ... . ... ... .. ....
Classes of IP Addresses . . . . ... ... ... ... ... ... .. ...,
The Need for Subnets . . . . . .. ... ... ... .. ...
SubnetMask . ... ... ...
The Core Routing Architecture . . . . ... .. ... ... ... ......
Multiple Networks and Gateways . . . ... ... ... ... .......
Relationship between EGPs and IGPs . . . . . ... ... .........
Initial Vector-Distance Routing Table . . . . ... .... . ... ......
Vector-Distance Routing . . . . .. . . .. . .. ... ... . . 0.
Neighbor Acquisition Message Format. . . . . . ... ... ... ... ..
EGP Poll Message Format or NR Message . . . .. ............
The Slow Convergence - Count to Infinity Problem . . ... ... .. ..
RIP Message Format .. . . . . . .. . .. ... ... e
The Format of the Hello Message . .. ... .. .. e



Tables

NSNS

B A AR DD DDEWWWWWWWWWWRNRNNNNNNNMNNOMNNNDNNDAS S A O A A A s a
SORUNSCOPRNONRIRAOOCINGURINSOOIIDORWRO20©

47.
48.
49.
50.
51.

© Copyright 1BM Corp. 1992

Maximum Communication Adapters and Interfaces by Type . ... ... 23
Communication Adapter Feature Routing Support . . . . . ... .. ... 27
Shortest Paths between Token-Ring Network Segments . . . . .. .. .. 35
Shortest Paths between Token-Ring Network Segments . . . . . .. ... 37
Example Filter Settings . . . . . .. ... ... ... . ... ... 39
Communication Adapter Features Supported for Data Link Switching . 41
Overview of Routing versus Bridging . . . . ... .. ... ... ...... 63
Structure of the Configuration Program . . . . .. .. ... ... ...... 66
Configuration for Bridging . . . . .. ... ... .. ... .. .. ... ... 71
routera - System Configuration Summary .. .. ... ... .. ..... 146
routera - System Configuration - IP Summary . . ... .. ... ..... 146
routera - System Configuration - IP - Static Routes . . . . .. .. .. .. 146
routera - System Management Summary . ... ... ... ... ... .. 147
routera - System Management - SNMP Summary . ... ... ... .. 147
routera - System Management - SNMP -Traps . . . ... ... ... .. 147
routera - System Management - SNMP - Communities . . .. ... .. 148
routera - System Management - Users of System Manager . . ... .. 148
routera - System Management - Remote Host Names . . .. ... ... 148
routera - Adapter Configuration - Summary . . .. ... ... .. ... .. 148
routera - Slot 1, Port 1 (Serial) - Summary .. ... ... ... ...... 149
routera - Slot 1, Port 1 (Serial) - Physical Interface . .. ......... 149
routera - Slot 1, Port 1 (Serial) -PPP . . . .. ... ... .. ....... 149
routera - Slot 1, Port 1 (Serial) -IP . . . ... .. ... ... ... ... .. 149
routera - Slot 2, Port 1 (Token Ring) - Summary ... ... ....... 149
routera - Slot 2, Port 1 (Token-Ring) - Physical Interface . ... .. .. 150
routera - Slot 2, Port 1 (Token Ring)-1P . . . . ... ... ... ...... 150
routerb - System Configuration Summary . .. ... ... ... ..., 150
routerb - System Configuration - IP Summary . ... ... ... ... .. 150
routerb - S8ystem Configuration - IP - Static Routes . . . . .. ... ... 151
routerb - System Management Summary . . .. ... ... ... ... .. 151
routerb - System Management - SNMP Summary ... ... ... ... 151
routerb - System Management - SNMP -Traps ... ... ... ... .. 152
routerb - System Management - SNMP - Communities . . ... .. .. 152
routerb - System Management - Users of System Manager . ... ... 152
routerb - System Management - Remote Host Names™ . . . . ... ... 152
routerb - Adapter Configuration - Summary . . ... ... ... .. ... 152
routerb - Slot 1, Port 1 (Serial) - Summary . .. ... ... ... ..... 153
routerb - Slot 1, Port 1 (Serial) - Physical Interface . . . ... ... ... 153
routerb - Slot 1, Port 1 (Serial) -PPP . . . . .. ... ... ... .. 153
routerb - Slot 1, Port 1 (Serial) - 1P . . . . . ... ... ... ... .... 153
routerb - Slot 2, Port 1 (Token Ring) - Summary . ... ......... 153
routerb - Slot 2, Port 1 (Token Ring) - Physical Interface . . ... ... 154
routerb - Slot 2, Port 1 (Token Ring)-IP . . .. ... ... ........ 154
Other Systems - IP Addresses . . .. .. .................. 154
routera - System Configuration Summary . .. ... ... ... ..... 158
routera - System Configuration - SR Bridge . ... ... ... ... ... 159
routera - Adapter Configuration - Summary . . ... .. ... ... ... 159
routera - Slot 1, Port 1 (Serial) - Summary . . ... ... ... ...... 159
routera - Slot 1, Port 1 (Serial) - SR Bridge . ... ... ... ...... 160
routera - Slot 1, Port 1 (Serial) - SR Bridge Filter Summary . ... ... 160
routera - Slot 1, Port 1 (Serial) - Outbound SNAP Value Filter . . . . . 160

Xi



xii

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
81.
92.
93.
94.
g95.

routera - Slot 2, Port 1 (Token Ring) - Summary . ... ... .. _—
routera - Slot 2, Port 1 {Token Ring) - SR Bridge . . ... ... L

routera - Slot 2, Port 1 (Token-Ring) - SR Bridge Filter Summary

routerb - System Configuration Summary . . . .. .. ... ... ..
routerb - System Configuration - SR Bridge . ... .. ... ... ..
routerb - Adapter Configuration - Summary . . ... ... .... ..
routerb - Siot 1, Port 1 (Serial) - Summary . . ... ... .. .....
routerb - Slot 1, Port 1 (Serial) -SR Bridge . ... ..........
{Serial) - SR Bridge Filter Summary . .. ..
routerb - Slot 1, Port 1 (Serial) - Outbound SNAP Value Filter . . .
routerb - Slot 1, Port 2 (Serial) - Summary . ... ... .. ......
routerb - Slot 1, Port 2 (Serial) - Physical Interface . . .. ... ...
routerb - Slot 1, Port 2 (Serial) - LAN Bridge Port Defaults . . . . .
routerb - Slot 1, Port 2 (Serial) - Network Management . . . . . ..
routerb - Slot 1, Port 2 (Serial) - SR Bridge . ... ..........
routerb - Slot 1, Port 2 (Serial) - SR Bridge Filter Summary . . . ..
routerb - Siot 2, Port 1 (Token Ring) - Summary . .. ... ... ..
routerb - Slot 2, Port 1 (Token Ring) - SR Bridge . ... .......

routerb - Slot 1, Port 1

routerb - Slot 2, Port 1 {Token-Ring) - SR Bridge Filter Summary

ps2bridge - Communication Adapter Configuration . .. ... .. ..
routera - System Configuration Summary . . .. ... ... ... ..
routera - System Configuration - DLS Summary . . ... ... .. ..
routera - Adapter Configuration - Summary . . ... ... ... ...
routera - Slot 1, Port 1 (Serial) - Summary . . ... ... ... ....
routera - Slot 1, Port 1 (Serial) - SR Bridge Filter Summary . .. ..
routera - Slot 1, Port 1 (Serial) - Outbound Source SAP Filter . . .
routera - Slot 2, Port 1 (Token Ring) - Summary . ... ... ....
routera - Slot 2, Port 1 (Token Ring) -SNA . . . . ... ... ... ..
routera - Slot 2, Port 1 (Token Ring) - NetBIOS . . . ... ... ...
routera - Slot 3, Port 0 (SDLC) - Summary . .. ... ... ......
routera - Slot 3, Port 0 (SDLC) - SNA Station os2sdlc . . . . .. ..
routerb - System Configuration Summary . ... ... ... ... ..
routerb - System Configuration - DLS Summary . . .. ... .. ...
routerb - Adapter Configuration - Summary . . ... ... ... ...
routerb - Slot 1, Port 1 (Serial) - Summary . ... ... ........
routerb - Slot 1, Port 1 (Serial) - SR Bridge Filter Summary . .. ..
routerb - Slot 1, Port 1 (Serial) - Outbound Source SAP Filter . . .
routerb - Slot 1, Port 2 (Serial) - Summary . ... ... ........
routerb - Slot 1, Port 2 (Serial) -SNA . . . ... ... ... .. ....
routerb - Slot 1, Port 2 (Serial) - NetBIOS . . . .. .. ... ......
routerb - Slot 2, Port 1 (Token Ring) - Summary . .. ... ... ..
routerb - Slot 2, Port 1 (Token Ring) -SNA . .. .. ... ... ....
routerb - Slot 2, Port 1 (Token Ring) - NetBIOS . . . . ... ... ..

os2sdlc - 0S/2 EE Communications Manager SDLC DLC Profile

IBM 6611 Network Processor



Special Notices

This publication is intended to help customers and systems engineers to
implement networks based on the IBM 6611 Network Processor when used with
the IBM Multiprotocol Network Program (5648-016). The information in this
publication is not intended as the specification of any programming interfaces
that are provided by the IBM 6611 Network Processor and the IBM Multiprotoco!
Network Program (5648-016). See the PUBLICATIONS section of the IBM
Programming Announcement for the iBM 6611 Network Processor and the IBM
Multiprotocol Network Program (5648-016) for more information about what
publications are considered to be product documentation.

References in this publication to IBM products, programs or services do not
imply that IBM intends to make these available in all countries in which IBM
operates. Any reference to an IBM product, program, or service is not intended
to state or imply that only IBM’s product, program, or service may be used. Any
functionally equivalent program that does not infringe any of IBM’s intellectual
property rights may be used instead of the IBM product, program or service.

Information in this book was developed in conjunction with use of the equipment
specified, and is limited in application to those specific hardware and software
products and levels.

IBM may have patents or pending patent applications covering subject matter in
this document. The furnishing of this document does not give you any license to
these patents. You can send license inquiries, in writing, to the IBM Director of
Commercial Relations, IBM Corporation, Purchase, NY 10577.

The information contained in this document has not been submitted to any
formal IBM test and is distributed AS IS. The information about non-IBM
("vendor”) products in this manual has been supplied by the vendor and IBM
assumes no responsibility for its accuracy or completeness. The use of this
information or the implementation of any of these techniques is a customer
responsibility and depends on the customer’s ability to evaluate and integrate
them into the customer’s operational environment. While each item may have
been reviewed by IBM for accuracy in a specific situation, there is no guarantee
that the same or similar results will be obtained elsewhere. Customers
attempting to adapt these techniques to their own environments do so at their
own risk.

The following document contains examples of data and reports used in daily
business operations. To illustrate them as completely as possible, the examples
contain the names of individuals, companies, brands, and products. All of these
names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

Reference to PTF numbers that have not been released through the normal
distribution process does not imply general availability. The purpose of
including these reference numbers is to alert IBM customers to specific
information relative to the implementation of the PTF when it becomes available
to each customer according to the normal IBM PTF distribution process.
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Preface

This document is intended to assist customers and systems engineers
implement networks based on the IBM 6611 Network Processor and its
co-requisite IBM Multiprotocol Network Program (5648-016).

The document is organized as follows:
e Part 1, “About the 1BM 6611”

© Copyright IBM Corp. 1992

This section provides information that can be used to gain a greater
understanding of the features, functions and roles of the 6611 Network
Processor.

Chapter 1, “Introduction to Networks, Protocols and Internetworking”

This chapter explains important concepts that should be well understood
prior to reading subsequent chapters.

Chapter 2, “Overview of 6611 Hardware and Functions”

This chapter describes the features and functions of the 6611 Network
Processor.

« Part 2, “Using the IBM 6611”

This section provides information on the use of various 6611 Network
Processor functions.

Chapter 3, “Configuring the 6611”

This chapter describes the use of the configuration program for the 6611
Network Processor.

Chapter 4, “Managing the 6611

This chapter describes the use of the management capabilities of the
6611 Network Processor.

e Part 3, “Example Scenarios”

This section describes various example scenarios that have been
constructed to demonstrate practical applications of the 6611 Network
Processor and how they might be implemented.

Chapter 5, “Basic TCP/IP Example Scenario”

This chapter describes a TCP/IP network based on the 6611 Network
Processor. It also illustrates the configuration of the 6611 Network
Processor management capabilities and is used as the basis for the
other example scenarios.

Chapter 6, “Remote Source Route Bridging Example Scenario”

This chapter illustrates the use of the 6611 Network Processor remote
bridging functions.

Chapter 7, “Data Link Switching Example Scenario”

This chapter illustrates the use of the 6611 Network Processor data link
switching function for the transport of SNA and NetBIOS.

Part 4, “Appendix”

This section describes information that can be used as a reference.

Xv



— Appendix A, “TCP/IP Routing Table Maintenance Protocols”

This appendix describes the TCP/IP routing table maintenenace protocols
in general terms.

— Appendix B, “Configuration Reports for Example Scenarios”

This appendix is a listing of the configuration reports that were
generated as a result of each of the example scenarios.
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detailed discussion of the topics covered in this document.
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SC31-6144

Xerox System Integration Standard: Internet Transport Protocols,
XS818-028112, Xerox Corporation, 1981

Advanced NetWare, V2.0 Internet Packet Exchange Protocol with
Asynchronous Event Scheduler, Novell Inc., 1986

DECnet Digital Network Architecture Phase IV Routing Layer Functional
Specification, Digital Equipment Corporation

AppleTalk Phase 2 Protocol Specification, Apple Computer Inc., 1990
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ITSC Publication Structure - LANs

The rapid evolution of Local Area Network (LAN) products has resulted in the
availability of a wide variety of documents, including the reference materials
available with each product and additional technical planning and support
material available from various development and support groups.

To assist users in locating appropriate, up-to-date information the International
Technical Support Center is structuring its Local Area Network documentation
into a library of publications.

Each publication is produced to address some technical requirements of a
specific audience as described in the abstract and preface of the document.
Because the ITSC publications are intended to complement, but not replace
reference material available with the products themselves, each document also
provides a bibliography of related publications.

The International Technical Support Center publications related to local area
networks have been planned with the following structure in mind to simplify the
problem of locating up-to-date information.

1. Overview manuals which provide tutorial information and cross-product
conceptual and planning information.

2. Installation manuals which complement product reference material by
describing the experiences of the ITSC in installing particular products within
a total system. These documents do not address all installation parameters
or options as do the product reference materiais, but are intended to
highlight those aspects of installation which have the greatest impact on
successful use of the product, including the relationship between a specific
product and other network or system products.

3. Network design and management manuals which describe trade-offs and
considerations for managing or planning Local Area Networks.

The current library contains the following publications:
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GENERAL CONCEPTS

GG24-3178- GG24-3338 6G24-3865
LAN Concepts LAN Server FDDI Concepts
and Guide and
Products Products
PRODUCT PLANNING AND INSTALLATION
(6624-3291 GG24-3110— GG24-3661- GG24-3240
Installation 3725 NTRI Subsystem 9370 LAN
Guidelines Planning Control Unit Vol. 1
for Token— and Installation Token—Ring
Ring Network Implemen— Guide Support
Products tation
GG24~3227 6G24-3207 6G24-3388 (6G24-3870
9370 LAN S/36 LAN Manager The IBM 6611
Vol. 2 Token—Ring V2.0 and LAN Network
1EEE 862.3 Attachment- Manager Entry Processor
Support IWS Environ. V1.0 Install
Guidelines

NETWORK DESIGN AND MANAGEMENT
GG24-3398 GG24-3754
1BM LAN Network
Multi-segment Manager V1.0
LAN Design and 8230
Guidelines and LMU/2

Figure 1. Existing Bulletins in ITSC LAN Bulletin Library
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Chapter 1. Introduction to Networks, Protocols and Internetworking

This chapter provides an introduction to computer communication networks,
protocols and internetworking. It defines various concepts and terminology that
are used in subsequent chapters to describe the features, functions and use of
the IBM* 6611 Network Processor with the IBM Multiprotocol Network Program
(5648-016).

1.1 Networks

A computer communication network (or more simply a network), is the
infrastructure that enables computer systems to exchange information. A typical
network of the type that could be constructed using the 6611 Network Processor
is illustrated in Figure 2 on page 4.

Networks consist of a combination of nodes connected by data links. Some data
links are quite simple, for example the point-to-point digital data services
provided by most common carriers. Other data links are quite complex and are
networks in themselves, for example the CCITT X.25 services provided by many
common carriers, or the local area networks provided by many vendors. These
data links that are networks in themselves will be referred to as data link
networks.

The nodes that are interconnected by data links and data link networks are
either:

* End nodes which can exchange information with other nodes to which they
are directly connected via data links and data link networks.

* Intermediate nodes which can forward information between different data
links and data link networks, allowing end nodes which are not directly
connected by a common data link or data link network to exchange
information using the services of the intermediate node.

Internetworking is the function performed by intermediate nodes when they
forward information between data links and data link networks on behalf of end
nodes. This is described in more detail in 1.3, “Internetworking and Bridging” on
page 11.

1.2 Protocols

A computer communication network protocol (or more simply a protocol), is a
specification which describes how computer systems can exchange information
across some form of computer communication network. In practice it is usual to
define a suite of related protocols to enable effective information exchange.
Examples of such protocol suites that are in wide use include:

* TCP/IP (Transmission Control Protocol/Internet Protocol) developed for the
US Department of Defense

* SNA (Systems Network Architecture) developed by International Business
Machines Corporation

* DECnet*” developed by Digital Equipment Corporation

* XNS8** (Xerox Network Systems**) developed by Xerox Corporation
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Figure 2. A Typical Network Using the 6611 Network Processor

* NetWare* developed by Novell Inc.
e AppleTalk*™ developed by Apple Computer Inc.

* O8I (Open Systems Interconnection) developed by the International
Organization for Standardization

* NetBIOS (Network Basic Input Qutput System) developed by International
Business Machines Corporation

Each of these protocol! suites are, in general, incompatible with each other, that
is a computer system that implements one protocol suite is unable to exchange
information effectively with a computer system that implements a different
protocol suite. Also, in many cases computer systems that implement different
protocol suites have been unable to make use of a common computer
communication network even if they are only required to exchange information
with computer systems which implement the same protocols. This
incompatibility has led many organizations to construct several distinct and
unconnected computer communication networks, in other words one network for
each of the protocol suites that their computer systems implement.

The IBM 6611 Network Processor when used with the IBM Multiprotocol Network
Program (5648-016) provides a solution for those organizations which want to
construct a single computer communications network capable of supporting
computer systems that implement a wide variety of protocol suites.
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The sections that follow provide a summary of protocol concepts which may be -
helpful in understanding the functions that the 6611 Network Processor provides,
and how to implement computer communications networks based on the 6611
Network Processor that support multiple protocol suites. A more detailed
discussion of the protocols supported by the 6611 Network Processor can be
found in the “Understanding the Protocols” part of the IBM 6611 Network
Processor: Introduction and Planning Guide.

1.2.1 The OSI Reference Model

When discussing computer communication network protocols it is convenient to
make use of the OS| Reference Model, which is illustrated in Figure 3.

Application  Layer 7

Presentation Layer 6

Session Layer 5
Transport Layer 4
Network Layer 3

Data-Link Layer 2

Physical Layer 1

Figure 3. The OS! Reference Mode/

Most protocol suites do not fit exactly within the OS| Reference Model (except for
the OSI protocol suite). However, there are elements of most protocol suites that
correspond to some or all of the layers within the OSI| Reference Model.
Therefore the OSI Reference Model can be used as the basis for discussing
these elements, particularly those implemented by the 6611 Network Processor.

The 6611 Network Processor provides internetworking services, which relate to
the lower three layers of the O8I Reference Model, that is the physical, data link
and network layers. These lower three layers are discussed in