2550 Garcia Avenue Mountain V iew, CA 94043 USA 415 960-1300 fax 415 969-9131

A Sun Micr osystems, Inc. Business

Solstice Bandwidth Reservation Protocol 1.0 Administration Guide

Part No.: 805-0378-10 Revision A, Mar ch 1997

SunSoft, Inc.

Please Recycle

Copyright 1997 Sun Micr osystems, Inc., 2550 Gar cia Avenue, Mountain V iew, California 94043-1 100 U.S.A. All rights r eserved.

This pr oduct or document is pr otected by copyright and distributed under licenses r estricting its use, copying, distribution, and decompilation. No part of this pr oduct or document may be r eproduced in any form by any means without prior written authorization of Sun and its licensors, if any .

Portions of this pr oduct may be derived fr om the UNIX^® system, licensed fr om Novell, Inc., and fr om the Berkeley BSD system, licensed fr om the University of California. UNIX is a r egister ed trademark in the United States and other countries and is exclusively licensed by X/Open Company Ltd. Thir d-party softwar e, including font technology in this pr oduct, is pr otected by copyright and licensed fr om Sun’s suppliers.

RESTRICTED RIGHTS: Use, duplication, or disclosur e by the U.S. Government is subject to r estrictions of F AR 52.227- 14(g)(2)(6/87) and F AR 52.227-19(6/87), or DF AR 252.227-7015(b)(6/95) and DF AR 227.7202-3(a).

Sun, Sun Micr osystems, the Sun logo, SunSoft, SunDocs, SunExpr ess, Solaris and Solstice ar e trademarks, r egister ed trademarks, or service marks of Sun Micr osystems, Inc. in the United States and other countries. All SP ARC trademarks ar e used under license and ar e trademarks or r egister ed trademarks of SP ARC International, Inc. in the United States and other countries. Products bearing SP ARC trademarks ar e based upon an ar chitectur e developed by Sun Micr osystems, Inc.

RSVPD, RESerVation Pr otocol Daemon was developed by USC Information Sciences Institute, Marina del Rey , California. Curr ent version by Bob Braden, August 1996. Copyright (c) 1996 by the University of Southern California. All Rights Reserved.

THE UNIVERSITY OF SOUTHERN CALIFORNIA makes no r epresentations about the suitability of this softwar e for any purpose. THIS SOFTW ARE IS PROVIDED "AS IS" AND WITHOUT ANY EXPRESS OR IMPLIED W ARRANTIES, INCLUDING, WITHOUT LIMIT ATION, THE IMPLIED W ARRANTIES OF MERCHANT ABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

The OPEN LOOK^® and Sun™ Graphical User Interfaces wer e developed by Sun Micr osystems, Inc. for its users and licensees. Sun acknowledges the pioneering ef forts of Xer ox in r esear ching and developing the concept of visual or graphical user interfaces for the computer industry . Sun holds a non-exclusive license fr om Xerox to the Xer ox Graphical User Interface, which license also covers Sun’s licensees who implement OPEN LOOK GUIs and otherwise comply with Sun’s written license agreements.

THIS PUBLICATION IS PROVIDED “AS IS” WITHOUT W ARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED T O, THE IMPLIED W ARRANTIES OF MERCHANT ABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT .

iii

Contents

Preface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix

1. Introducing Solstice Bandwidth Reservation Protocol . . . . . 1

Sending and Receiving RSVP Messages . . . . . . . . . . . . . . . . 2

The Solstice Bandwidth Reservation Pr otocol Daemon . . . 4

Admission Contr ol Module . . . . . . . . . . . . . . . . . . . . . 4

API Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Network Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Routing Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Log Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2. Configuring Solstice Bandwidth Reservation Protocol . . . . . 7

Modifying the Default Configuration File . . . . . . . . . . . . . . . . . 7

Configuration Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

interface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

log. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

version . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

iv Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

syslog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

router . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

inact_to. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Example rsvpd.conf Configuration File . . . . . . . . . . . . . 12

Locating the Daemon Configuration File . . . . . . . . . . . . . . . . . . 12

Locating the Daemon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Starting and Stopping the Daemon Manually . . . . . . . . . . . . . . 13

Shared Path Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

3. Solstice Bandwidth Reservation Protocol Management T ools 17

RSVP Logging Facility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Recommended Logging Levels . . . . . . . . . . . . . . . . . . . . . . . 18

Errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Setting the Logging Levels and T race Output . . . . . . . . . . . 19

Decoding and Displaying the rsvpd Log Files . . . . . . . . . . 21

Example Log T races . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Packet Err or Code and V alues . . . . . . . . . . . . . . . . . . . . . . . . 31

Displaying the Resour ce Reservation Status . . . . . . . . . . . . . . . 36

Localizing Message Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

v

Figures

Figure 1-1 Solstice Bandwidth Reservation Protocol operating environment 3

Figure 1-2 The Solstice Bandwidth Reservation Protocol Daemon . . . . . 4

vi Solstice Bandwidth Reservation Protocol Administration Guide— March 1997 vii

Tables

Table 3-1 Useful Settings for the Log Level and Mask . . . . . . . . . . . . . . . 18

Table 3-2 Command Interpreter Options . . . . . . . . . . . . . . . . . . . . . . . . . . 20

viii Solstice Bandwidth Reservation Protocol Administration Guide— March 1997 ix

Preface

The Solstice Bandwidth Reservation Protocol Administration Guide provides information on how to configur e and maintain the Bandwidth Reservation Protocol pr oduct.

There is a brief explanation of the RSVP pr otocol, an analysis of the configuration file and details of the shar ed path installation pr ocedur e.

It explains how to use the RSVP management tools and pr ovides recommended levels of logging.

Who Should Use This Book

This book is written for system administrators who wish to configur e and maintain the Solstice Bandwidth Reservation Pr otocol pr oduct. For developers wishing to use the RSVP API to enable RSVP applications, r efer to the Solstice Bandwidth Reservation Protocol Programming Guide.

How This Book Is Organized

Chapter 1, “Introducing Solstice Bandwidth Reservation Protocol” briefly explains the RSVP pr otocol and how messages ar e sent and r eceived.

x Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

Chapter 2, “Configuring Solstice Bandwidth Reservation Protocol,” describes the parameters contained within the RSVP configuration file, wher e the file can be located, and the shar ed path installation pr ocedur e.

Chapter 3, “Solstice Bandwidth Reservation Protocol Management T ools,” explains how to use the RSVP management tools, including setting the log levels.

Ordering Sun Documents

The SunDocs^{SM} program pr ovides mor e than 250 manuals fr om Sun Microsystems, Inc. If you live in the United States, Canada, Eur ope, or Japan, you can pur chase documentation sets or individual manuals using this program.

For a list of documents and how to or der them, see the catalog section of the SunExpr ess™ Internet site at http://www.sun.com/sunexpress.

What Typographic Changes Mean

The following table describes the typographic changes used in this book.

TableP-1 Typographic Conventions

Typeface or Symbol Meaning Example

AaBbCc123 The names of commands,

files, and dir ectories; on-screen computer output

Edit your .login file. Use ls -a to list all files.

                                     machine_name% You have mail.

AaBbCc123 What you type, contrasted

with on-scr een computer output machine_name% su
Password:

AaBbCc123 Command-line placeholder: replace with a r eal name or value

To delete a file, type rm filename.

AaBbCc123 Book titles, new wor ds or terms, or wor ds to be emphasized

Read Chapter 6 in User’s Guide. These ar e called class options. You must be root to do this.

Preface xi

Shell Prompts in Command Examples

The following table shows the default system pr ompt and super user pr ompt for the C shell, Bourne shell, and Korn shell.

Abbreviations

TableP-2 Shell Pr ompts

Shell Prompt

C shell pr ompt machine_name%

C shell super user pr ompt machine_name#

Bourne shell and Korn shell prompt

$

Bourne shell and Korn shell super user pr ompt

#

TableP-3 Abbr eviations

Abbreviation Meaning

API Application Pr ogram Interface

ASN.1 Abstract Syntax Notation One

BER Basic Encoding Rules

CCITT International T elegraph and T elephone Consultative Committee

IA5 International Alphabet No. 5

ISO International Or ganization for Standar dization

OM Object Management

OSI Open Systems Inter connection

UCT Universal Coor dinated T ime

xii Solstice Bandwidth Reservation Protocol Administration Guide— March 1997 1

Introducing Solstice Bandwidth Reservation Protocol 1

Solstice™ Bandwidth Reservation Pr otocol is an implementation of the RSVP protocol for r eserving suf ficient network bandwidth and r esour ces for IP applications in the Internet and intranet world.

It specifies standar d ways for r equesting a particular Quality of Service (QoS) from network devices such as gateways, r outers and switches along the data path. Operations ar e transpar ent thr ough r outers that do not support the RSVP protocol.

Solstice Bandwidth Reservation Pr otocol is significant for the development of distributed multi-media applications. It helps ensur e that ther e is suf ficient bandwidth to support a combination of voice, data and videoconfer encing applications with quality levels that meet the needs for each traf fic type.

RSVP (Resour ce Reservation Pr otocol) has been developed by the Internet Engineering T askfor ce (IETF).

Solstice Bandwidth Reservation Pr otocol consists of two main components:

1. A user level daemon that pr ocesses r equests fr om the application and translates them into the RSVP pr otocol. See “The Solstice Bandwidth Reservation Pr otocol Daemon” on page 4 for mor e details.

2. A user level library that implements the Application Pr ogramming Interface (API). An application must be linked to this library to use Solstice Bandwidth Reservation Pr otocol. Refer to the Solstice Bandwidth Reservation Protocol Programming Guide for mor e details.

2 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

Sending and Receiving RSVP Messages

The RSVP pr otocol is r eceiver oriented which means it is the r esponsibility of the r eceiver application to initiate and maintain the r esour ce reservation. It does this by sending Quality of Service r eservation r equests thr ough all the routers along the data path to the sender application.

The reservation r equest ( RESV message) fr om the r eceiver contains:

• A flowspec. This contains the desir ed Quality of Service. • A filterspec. This determines which sender ’s packets receive the

corresponding Quality of Service.

The router will accept or deny the r equest for bandwidth r eservation depending on its available r esour ces. If the r outer accepts the r equest, a confirmation message will be sent back to the r eceiver (if specified).

The Quality of Service r eservation r equest will then be passed upstr eam to the next r outer in the data path. If any of the r outers along the data path deny the reservation r equest, an err or message will be generated and the r eceiver application will be notified thr ough the API.

Once the sender application r eceives and accepts the r equest message, it knows that any data sent back to the r eceiver application along the r eserved path will be cover ed by the r eceivers’ reservation r equest.

The rsvpd daemon r egularly transmits RSVP packets with the data str eam. These packets ar e PATH messages which contain general specifications about the data being transmitted.

The RSVP packets ( PATH messages) fr om the sender application contain:

• A sender template. This describes the format of data packets to be

transmitted by the sender .

• A sender T spec. This defines the traf fic characteristics of the data str eam that

the sender will generate.

• An Adspec. Adspecs ar e used to pr opagate information about the path to

receivers.

• The pr evious hop addr ess.

This information enables the r eceiver applications to generate appr opriate bandwidth r eservation r equests.

Introducing Solstice Bandwidth Reservation Protocol 3

1

Figure 1-1 Solstice Bandwidth Reservation Pr otocol operating envir onment

RSVP Host

UNIX pipe rsvpd Daemon

IP

API Custom Application

TCP/UDP

Routing

RSVP

Queues

ROUTER

RSVP Flow

DATA Flow

Router...

Sender 1

Sender 2

Receiver 1

Receiver 2

Solstice Bandwidth

Routing

UDP

Reservation Protocol 1.0

4 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

1 The Solstice Bandwidth Reservation Protocol Daemon

Figure 1-2 The Solstice Bandwidth Reservation Pr otocol Daemon

The rsvpd daemon consists of the following modules:

Admission Control Module

The Admission Contr ol Module is r esponsible for local r esour ce management, and pr events excessive demand on local r esour ces.

API Interface

This interface listens for incoming connections fr om the RSVP clients over a UNIX domain socket and sends instr uctions to the API. Each time the application uses the rapi_session() function to open an RSVP session, the

API Interface

Log Interface

Protocol Engine

Admission Control

Routing

API Library

Network Interface

Network Kernel Routing Information

Disk

Introducing Solstice Bandwidth Reservation Protocol 5

1 RSVP library connects to the rsvpd daemon over the /tmp/RSVP.daemon socket. The API is described in detail in the Solstice Bandwidth Reservation Protocol Programming Guide.

Network Interface

This interface uses the Internet Pr otocol (IP) which r equir es a pr otocol number to dispatch transport level traf fic to the right pr otocol. The IP number for RSVP is IPPROTO_RSVP=46.

RSVP uses Solaris raw sockets to communicate to the IP kernel module. If a receiver does not support raw IP , the daemon uses a UDP encapsulated mode.

Routing Interface

This interface supplies r outing information to the daemon, instr ucting it which interface to use. The daemon uses a Kernel r outing socket if available, otherwise the IP MIB2 data is sear ched.

Log Interface

This interface manages the log files and formats system messages. It ensur es that the logs do not use mor e than a specified amount of disk space. The location, maximum size and content of the log files ar e fully configurable.

6 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

1

7

Configuring Solstice Bandwidth Reservation Protocol 2

This chapter explains the parameters contained within the RSVP configuration file, wher e the file can be located, and details of shar ed path installation.

Modifying the Default Configuration File

Configuration data for Solstice Bandwidth Reservation Pr otocol ar e contained in the text file /etc/opt/SUNWconn/rsvp/rsvpd.conf. Each parameter must be assigned a value and default values ar e supplied. If you want to change the default values, edit the file using a text editor . The parameters ar e described in the following subsections.

8 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

2 Configuration Parameters

interface

Syntax

Description

An interface specification is pr ovided for each network interface under the contr ol of RSVP. A multihomed system could have mor e than one interface specification.

Arguments interface_name

One specification is r equir ed for each RSVP contr olled network interface. Use default to select the default interface on your machine. For example,

le0 is the standar d ethernet interface on SP ARCstation desktop

workstations. Use all to configur e all available interfaces with the same bandwidth. Interfaces may also be specified individually on separate lines. If an interface is omitted then Solstice Bandwidth Reservation Pr otocol will not use this interface. b The maximum bandwidth that the admission contr ol will allow on this interface. This value is in bits per second.

interface interface_name bandwidth b

Configuring Solstice Bandwidth Reservation Pr otocol 9

2

log

Syntax

Description

This parameter configur es the logging facility . For recommended levels of logging see “Recommended Logging Levels” on page 18.

Arguments directory

The dir ectory to which log files will be written. The default is

/var/opt/SUNWconn/rsvp/log.

s The maximum size of each individual log file in bytes. The default value is 8192. r The maximum number of log files that the log mechanism will cr eate. Each file name will be rsvpd.log.rank number. The default value is 8. l Determines the amount of information logged by the rsvpd daemon. Permitted values ar e:

• 2 - critical conditions • 3 - error conditions • 4 - warning conditions • 5 - normal but significant conditions • 6 - informational • 7 - debug-level messages • 8 - includes hex dumps of interface events

Each level automatically includes the pr evious value. The default is 3.

log directory size s max_rank r logging_level l logging_mask m

10 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

2 m This is a hexadecimal value of the form 0xdd. It changes the type of information that the rsvpd daemon will log. Permitted values ar e any added combination of the following:

• 0X01 - Log packets sent and r eceived • 0X02 - Dump data str uctur es • 0X04 - Log API, kernel r eservation events • 0X08 - Log routes • 0X10 - Multicast RSVP state (to dmap) • 0X20 - Timer events • 0XFF - All the above

For example, to dump data str uctur es and log API and kernel r eservation events, the value would be 0X06. The default value is 0XFF .

version

Syntax

Description

The version number of the configuration file.

Argument v This parameter enables version pr otection and should not be changed. This release is 1.0.

version v

Configuring Solstice Bandwidth Reservation Pr otocol 11

2

syslog

Syntax

Description

This parameter is used to log critical information into syslog. This is defined in the syslog(3) man page.

Arguments f Permitted values ar e 0-7 corresponding to LOG_LOCAL value. The default value is 0.

router

Syntax

Description

This is the IP addr ess or hostname of the next RSVP-capable r outer supporting UDP encapsulated RSVP .

Arguments r This is the IP addr ess or hostname of the next RSVP-capable r outer . The default value is defined in the r outing table.

syslog f

router r

12 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

2

inact_to

Syntax

Description

This parameter contr ols the autostop featur e. It specifies how long the

rsvpd daemon waits for RSVP clients befor e terminating.

Arguments t The number of seconds the rsvpd daemon waits for RSVP clients befor e terminating. If this value is set to 0 then the daemon will not terminate. The default is 300 (5 minutes).

Examplersvpd.conf Configuration File

Locating the Daemon Configuration File

You can use the envir onment variable RSVPDCONF to tell the daemon wher e to find its configuration file rsvpd.conf. If RSVPDCONF is set, it is used as the location of the configuration file and rsvpd.conf is started fr om this directory. If the envir onment variable RSVPDCONF is not set, the RSVP library will set RSVPDCONF to rsvpd_location/../etc before starting the daemon. The daemon then uses RSVPDCONF to find the location of rsvpd.conf.

You only need to set RSVPCONF if rsvpd.conf is in a non-standar d location.

        inact_to t

interface le0 bandwidth 5000000
version 1.0
syslog 0
log /var/opt/SUNWconn/rsvp/log size 1024 max_rank 8  logging_level 3
logging_mask 0xff
router 192.0.2.10
inact_to 300

Configuring Solstice Bandwidth Reservation Pr otocol 13

2 Note – If the daemon is started manually and not by the API then the envir onment variable RSVPDCONF may not exist when the daemon is executed. In this case, the daemon uses the standar d default location

/etc/opt/SUNWconn/rsvp.

Locating the Daemon

You can use the envir onment variable RSVPDPATH to tell the API wher e to find the daemon binary , in the event that the API needs to start the daemon. If

RSVPDPATH is set then this is used as the location of the daemon and the

daemon is started fr om this dir ectory. If RSVPDPATH is not set, then the standar d daemon locations /usr/lib and /opt/SUNWconn/rsvp/lib will be added to the PATH envir onment variable so that the daemon may be started. The API then uses the PATH variable locate the daemon.

You only need to set RSVPDPATH if the daemon binary is in a non-standar d location.

Starting and Stopping the Daemon Manually

The daemon is usually started and stopped automatically thr ough use of the library . There are two ways to do this manually .

1. To start rsvpd, become r oot and type:

To stop rsvpd, become r oot and type:

2. To execute rsvpd in debugging mode, use the ar gument -D. It will r un in the for eground and print debugging information to the console ( stdout). To display help information, use the ar gument -h.

State and event information will appear on the console ( stdout) if rsvpd is executed in debug mode, for instance, with the -D flag.

prompt%/etc/rc2.d/S96rsvpd start

prompt%/etc/rc2.d/S96rsvpd stop

14 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

2 Note – Note Befor e you start the rsvpd daemon, make sur e that you have set all the r equir ed configuration parameters .

See “Decoding and Displaying the rsvpd Log Files” on page 21 for further information on viewing RSVP logs.

Shared Path Installation

If Solstice Bandwidth Reservation Pr otocol is to be installed on a lar ge number of hosts, it is r ecommended that you implement a server based NFS installation. This means installing Solstice Bandwidth Reservation Pr otocol on one server only , with all clients using the package fr om a mounted point.

There are several points to be awar e of if using an NFS mounted library . There is no local startup script, local host specific configuration or well-known daemon location.

In addition, the rsvpd binary may lose its SETUID flag, depending on the NFS configuration. W ithout the SETUID flag, the API’s autostart featur e cannot start the daemon as r oot and the daemon will start in a degraded mode. This would mean UDP encapsulation, default r outing on the default interface, and no inter operability with IP-only RSVP implementations. Ther e are two solutions to avoid this:

1. Allow the SETUID bit on rsvpd.

2. Disable the daemon’s autostop featur e by:

• Setting inact_to equal to 0 in the rsvpd.conf file. • Copying the rc2.d scripts pr ovided with the package to each client’s

/etc/rc2.d directory. This will start the daemon as r oot during the boot

phase. Then, you can either:

a. Manually link the mounted rsvpd to /usr/lib/rsvpd and

rsvpd.conf to /etc/opt/SUNWconn.

or b. Change the daemon location paths in the /etc/rc2.d/S96rsvp and

/etc/rc2.d/K96rsvp daemon startup files. Set inact_to to 0 in the
rsvpd.conf file and copy these files to every client.

Configuring Solstice Bandwidth Reservation Pr otocol 15

2 To set the envir onment variables RSVPDPATH and RSVPDCONF, see the above sections “Locating the Daemon” and “Locating the Daemon Configuration File” on page 12.

If you ar e not using a standar d setup, the configuration file will need to be customized for each client using the NFS mount point. Y ou must alter the log file location ( log) in rsvpd.conf to point to a dir ectory that is pr esent on every client system, for example /var/tmp.

You should also check that the bandwidth and interface values in the

rsvpd.conf file ar e appr opriate to each users system.

16 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

2

17

Solstice Bandwidth Reservation Protocol Management Tools 3

This chapter describes various tools to help monitor and maintain Solstice Bandwidth Reservation Pr otocol.

RSVP Logging Facility

Solstice Bandwidth Reservation Pr otocol cr eates a set of log files which contain information to assist in the debugging of RSVP pr oblems. By default, these ar e stored in the dir ectory /var/opt/SUNWconn/rsvp/log.

Logging information is available using rsvplay and syslog in addition to the console window . Refer to “Decoding and Displaying the rsvpd Log Files” on page 21 for mor e information.

Trace level setting and trace activation ar e done thr ough an administrative message sent on the API socket.

The daemon traces events in non-human r eadable format. The rsvplay management tool converts this format into a r eadable form accor ding to the preferences set in the message catalog, rsvp.cat (see “Localizing Message Output” on page 37).

18 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3 Recommended Logging Levels

Level of log information

Determines the amount of information logged by the rsvpd daemon. The parameter l may be changed in the rsvpd.conf file (see “log” on page 9) or by using the management tool rsvpadm (see “Setting the Logging Levels and Trace Output” on page 19).

Type of log information

Determines the type of information that the rsvpd daemon will log. The parameter m may be changed in the rsvpd.conf file or by using the management tool rsvpadm. This is a hexadecimal value, expr essed in the form 0Xdd.

The following values ar e useful settings for the level and type of log information.

Each incr ement automatically includes the lesser values.

Note – If the above levels ar e changed using rsvpadm, the logging output may be redir ected to the console.

Table3-1 Useful Settings for the Log Level and Mask

l, m Description

3, 0X Captur es critical logs and err or logs only , for example, if the daemon cannot find or cr eate files that it needs or if any system calls fail.

6, 0X Captur es informational, warning and notice logs. Use this level for more detailed information. For example, it will display the curr ent working dir ectory of the daemon and whether UDP encapsulation is being used. This will assist in solving configuration pr oblems.

7, 7X Captur es debug logs and most RSVP events, including the transmission and r eception of API calls and RSVP frames. Any Routing pr oblems will also be identified. Use this level for debugging daemon pr oblems and tracing inter operability pr oblems with other RSVP implementations or r outers.

8, 0XFF Captur es the hexadecimal dumps of str uctur es and internal events, for example the expiration of timers. Use this level for detailed debugging information.

Solstice Bandwidth Reservation Protocol Management Tools 19

3 Errors

Error and logging information is available using rsvplay and syslog in addition to the console window . Refer to “Decoding and Displaying the rsvpd Log Files” on page 21 for mor e information.

Setting the Logging Levels and Trace Output

Use rsvpadm to set the debug and mask logging levels and contr ol the trace output.

Synopsis

Description

rsvpadm changes the debug level and mask values fr om the command line

without r estarting the rsvpd daemon. Further options ar e available fr om the command interpr eter. For example, the debug output fr om the rsvpd daemon may be r edir ected to stdout.

Arguments

-l <level>

This changes the amount of information logged by the rsvpd daemon. Permitted values ar e:

2 critical conditions

3 error conditions

4 warning conditions

5 normal but significant conditions

6 informational

7 debug-level messages

8 include hex dumps of interface events

/opt/SUNWconn/rsvp/bin/rsvpadm -l level -m mask

20 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3 Each level automatically includes the pr evious values. The default is 3.

-m <mask>

A hexadecimal value of the form 0xdd. This changes the type of information that the rsvpd daemon will log. Permitted values ar e any added combination of:

0X01 Log packets sent and r eceived

0X02 Dump data str uctur es

0X04 Log API, kernel r eservation events

0X08 Log routes

0X10 Multicast RSVP state (to dmap)

0X20 Timer events

0XFF All the above

For example, to dump data str uctur es and log API and kernel r eservation events, the value would be 0X06. The default value is 0XFF .

-h

Displays help information.

Command Interpr eter Options To invoke the command interpr eter, start rsvpadm with no parameters .

Table3-2 Command Interpr eter Options

Command Function

help or ? Displays the available commands

quit Exits the command interpr eter

level Changes the value for the logging level

mask Changes the value for the logging mask

trace Captur es the log output and dir ect it to stdout

notrace Stops the log output to stdout

Solstice Bandwidth Reservation Protocol Management Tools 21

3 See Also

rsvpd.conf (page 7), rsvpd (page 13)

Decoding and Displaying the rsvpd Log Files

Use rsvplay to decode and display the rsvpd log files.

Synopsis

Description

The log files generated by rsvpd are in a binary form and r equir e rsvplay to decode them. The output fr om rsvplay can be localized by installing the appr opriate catalog, rsvp.cat.

rsvpd.log contains the number of the curr ent log file and the log files

themselves. They ar e number ed from rsvpd.log.0, through to

rsvpd.log.N wher e N is the maximum log file rank. The file size, the

maximum rank and the log file location ar e all defined in rsvpd.conf.

rsvplay uses rsvpd.log to obtain log information and will terminate if it

cannot be found. The rsvplay program can be configur ed to start logfile decoding at a specific file by editing the rsvpd.log file. For example:

wher e i is the log file number to display .

rsvplay decodes and displays each log file incr ementally , starting with the

file defined in rsvpd.log. Once the lar gest number ed log file has been displayed, it will wrap back to rsvpd.log.0 and continue the logging cycle. The log file entries r un in chr onological or der, displaying the latest file last. If a log file is missing fr om the sequence, a warning message is displayed and rsvplay moves to the next log file.

/opt/SUNWconn/rsvp/bin/rsvplay -h -d log file location

Current log file is /home/jsmith/test/rsvp/rsvpd.log.i

22 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3 Note – The rsvpd daemon may also log critical messages using syslog(3), for example if the standar d log file mechanism has failed. The daemon uses the message pr efix ‘rsvp’ and logs at level LOG_CRIT. The default facility it logs to is LOG_LOCAL0, which may be configur ed in rsvpd.conf. Therefore, the

syslog entries should be checked for RSVP messages when tr oubleshooting or

debugging.

Arguments

-h

Displays the help scr een

-d

Specifies the log file location. rsvplay will look in this dir ectory for the log files. If this option is not specified, rsvplay will sear ch the curr ent directory, and then the default Solstice Bandwidth Reservation Pr otocol package location for log files. This is /var/opt/SUNWconn/rsvp/log.

See Also

rsvpstat (page 36), rsvpadm (page 19), rsvp.cat (page 37), rsvpd.conf

(page 7), rsvpd (page 13).

Example Log Traces

This section examines example log files for an RSVP session between two machines on the same Ethernet segment with no r outers between them. The sender machine is jamima, the r eceiver machine is riemann (192.0.2.10).

This information is particularly useful for developers and is viewed using

rsvplay.

The log state for each of the following events is illustrated and decoded:

1. The rsvpd daemon on jamima is started.

2. The RSVP application on jamima calls the rapi_session() function.

3. The RSVP application on jamima calls the rapi_sender() function.

4. The rsvpd daemon on jamima generates a PATH refresh message.

Solstice Bandwidth Reservation Protocol Management Tools 23

3 5. The RSVP application on riemann calls the rapi_session() function (this trace is not visible as it is local to riemann).

6. The RSVP application on riemann calls the rapi_reserve() function.

7. The RSVP application on riemann calls the rapi_release() function.

8. The RSVP application on jamima calls the rapi_release() function.

A log trace is shown for each event and its significant elements ar e explained.

The traces ar e generated by the rsvpd daemon on the sender machine jamima. The rsvpd.conf file on jamima is configur ed as follows

The log level of 7 and log mask of 0XFF r equest a high level of logging so the traces ar e relatively detailed (the default values for these parameters is 3 and 0 respectively).

    interface default bandwidth 5000000
    version 1.0
    syslog 0
    log /var/opt/SUNWconn/rsvp/log size 8192 max_rank 8 logging_level 7
    logging_mask 0xff
    inact_to 300

24 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3 The rsvpd daemon on jamima is started.

At this log level various configuration and status information ar e displayed.

The RSVP application on jamima calls the rapi_session() function.

The rapi_session() call specifies the following information:

• 192.0.2.10 (riemann). This is the destination addr ess. • 5000. This is the port number . • 17. This is the pr otocol, UDP . • pid. This is the Pr ocess Identifier of the RSVP application. • Asid. This is the Session ID of the RSVP session opened.

The RSVP application on jamima calls the rapi_sender() function.

08/01/1997 19:08:17.859 Solstice Bandwidth Reservation Protocol 1.0
Compiled: Jan 03 1997 at 15:32  Packet revision 1
Log Level=7 Debug Mask=255
08/01/1997 18:39:09.617 Config File version=1.0 Log file
location=/var/opt/SUNWconn/rsvp/log/
08/01/1997 18:39:09.620 Log file max size=8192 Log file max rank=8
08/01/1997 18:39:09.706 Current Working Directory is /var/tmp
Configured vif 0 with 192.0.2.5
BSD routing socket unavailable:
Protocol not supported
08/01/1997 18:39:09.744 Using MIB2 routing tables
Added timer event - Autostop Timer in 300 seconds
Autostop Timer in 300 seconds
08/01/1997 18:39:09.777 Physical interfaces are:
08/01/1997 18:39:09.780 0 le0      192.0.2.5  TCup
08/01/1997 18:39:09.782 1 API      0.0.0.0          NoIS

   08/01/1997 18:39:33.442 18:39:33.442|  API Reg
   192.0.2.10:5000[17] <API pid=10860 Asid=1

   08/01/1997 18:40:09.003 18:40:08.999|  API Reg  R
   192.0.2.10:5000[17] <API pid=10860 Asid=1

      Register sender: jamima/*  [Gen T=[400(410) 800B/s 0 30K]]

Solstice Bandwidth Reservation Protocol Management Tools 25

3

08/01/1997 18:40:09.018 18:40:09.018|  Rcv API  PATH
192.0.2.10:5000[17] <API ttl=/63
  PATH: Dest=riemann:5000[17]       R: 30000   Phop: 0.0.0.0
        jamima/*  [Gen T=[400(410) 800B/s 0 30K]]  riemann
                Adspec( {0 hops InfB/s 0us 65535B}{G}{CL})

Added timer event - Refresh path 192.0.2.10:5000 in 30 seconds
Refresh path 192.0.2.10:5000 in 30 seconds
Autostop Timer in 240 seconds
Trying to route .192.0.2.10.
route out interface le0

18:40:09.073 >>>>>>>>>>  Internal STATE: <<<<<<< 59205 <<<<<<
 Dest: riemann:5000 [17]
   Refresh intervals: Path R= 30000  Resv R=0
   Sender: jamima/*  [Gen T=[400(410) 800B/s 0 30K]]  TTD 216705
      Adspec: Adspec( {0 hops InfB/s 0us 65535B}{G}{CL})

      Phop <(API) LIH=0>  flags *E  ip_ttl 63  In_if 1  Outlist 0x1
   ------------- End of Dest state dump ---------------

08/01/1997 18:40:09.084 18:40:09.084|  Snd Raw  PATH
192.0.2.10:5000[17] 0> 192.0.2.10/62
  PATH: Dest=riemann:5000[17]       R: 30000   Phop: jamima
        jamima/*  [Gen T=[400(410) 800B/s 0 30K]]
                Adspec( {0 hops InfB/s 0us 65535B}{G}{CL})

Added timer event - Refresh API sid= 476 in 30 seconds
Refresh path 192.0.2.10:5000 in 30 seconds
Refresh API sid= 476 in 30 seconds
Autostop Timer in 240 seconds

26 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3 The RSVP application has specified that jamima is the sender . Additional information includes:

• [Gen T=[400(410) 800B/s 0 30K]]. This is the T spec for the flow

which includes a token bucket rate of 400 bytes/s, a token bucket depth of 410 Bytes, a peak data rate of 800 bytes, a minimum policed unit of 0 and a maximum packet size of 30,000 bytes.

• 192.0.2.10:5000[17].This is the same destination as for calling the

rapi_session function, riemann:5000[UDP].

The RSVP API has r eceived the r equest to r egister an RSVP sender . This prompts the API to r equest PATH messages fr om the rsvpd daemon.

• Phop (Previous Hop value) is 0.0.0.0, which is the API.

Following this is some r outing information. This indicates which interface the daemon will send PATH messages on when ther e are multiple interfaces.

Similar information is contained within the internal session segment.

• Refresh intervals: Path R= 30000 Resv R=0.This is the r efresh

rate for PATH and RESV packets.

• TTD. This is the IP ‘Time To Die’ value for this session. • Phop LIH. This is the Pr evious Hop Logical Interface Handle number . • Various flags which may be any of:

'*U' (Use UDP for this PATH packet)

'*L' (Match only local RESV requests)

'*E' (Entry policing for Sender is on)

'*N' (Non-RSVP hop experienced)

• ip_ttl. This is the IP ‘Time To Live’ field of the PATH packets. • In_if and Outlist. This is incoming and outgoing interface information

(expressed as a bit mask).

Finally, ther e is information describing r efresh rates and timers.

Solstice Bandwidth Reservation Protocol Management Tools 27

3 The rsvpd daemon on jamima generates a PATH refresh message.

Activate timer event - Refresh path 192.0.2.10:5000 in 0 seconds
Refresh API sid= 476 in 0 seconds
Autostop Timer in 210 seconds
08/01/1997 18:40:39.125 18:40:39.125|T Snd Raw  PATH
192.0.2.10:5000[17] 0> 192.0.2.10/62
  PATH: Dest=riemann:5000[17]       R: 30000   Phop: jamima
        jamima/*  [Gen T=[400(410) 800B/s 0 30K]]
                Adspec( {0 hops InfB/s 0us 65535B}{G}{CL})

18:40:39.135 >>>>>>>>>>  Internal STATE: <<<<<<< 89213 <<<<<<
 Dest: riemann:5000 [17]
   Refresh intervals: Path R= 30000  Resv R=0
   Sender: jamima/*  [Gen T=[400(410) 800B/s 0 30K]]  TTD 216705
      Adspec: Adspec( {0 hops InfB/s 0us 65535B}{G}{CL})

      Phop <(API) LIH=0>  flags *E  ip_ttl 63  In_if 1  Outlist 0x1
   ------------- End of Dest state dump ---------------

Added timer event - Refresh path 192.0.2.10:5000 in 15 seconds
Refresh API sid= 476 in 0 seconds
Refresh path 192.0.2.10:5000 in 15 seconds
Autostop Timer in 210 seconds
Activate timer event - Refresh API sid= 476 in 0 seconds
Refresh path 192.0.2.10:5000 in 15 seconds
Autostop Timer in 210 seconds
08/01/1997 18:40:39.154 18:40:39.153|T Rcv API  PATH
192.0.2.10:5000[17] <API ttl=/63
  PATH: Dest=riemann:5000[17]       R: 30000   Phop: 0.0.0.0
        jamima/*  [Gen T=[400(410) 800B/s 0 30K]]
                Adspec( {0 hops InfB/s 0us 65535B}{G}{CL})

Trying to route .192.0.2.10.
route out interface le0
Added timer event - Refresh API sid= 476 in 30 seconds
Refresh path 192.0.2.10:5000 in 15 seconds
Refresh API sid= 476 in 30 seconds
Autostop Timer in 210 seconds
Added timer event - Refresh path 192.0.2.10:5000 in 15 seconds
Refresh path 192.0.2.10:5000 in 15 seconds
Refresh API sid= 476 in 29 seconds
Autostop Timer in 180 seconds

28 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3 The RSVP application on riemann calls the rapi_reserve() function. This results in a RESV packet being sent to jamima, detailed in the events below.

Log trace information is pr esented as follows:

08/01/1997 18:41:20.015 18:41:20.015|  Rcv Raw  RESV
192.0.2.10:5000[17] < riemann/255
  RESV: Dest=riemann:5000[17]       R: 30000   Nhop: riemann
    FF   jamima/*    [CL T=[400(410) InfB/s 0 30K] ]

08/01/1997 18:41:20.027 18:41:20.026|  AddFlow  le0
192.0.2.10:5000[17]  F=0 => handle= 1413144
08/01/1997 18:41:20.030 18:41:20.030|  AddFilt  le0
192.0.2.10:5000[17]  F=0 => handle= 1413144
    Filter= jamima/*  Fhandle=0
08/01/1997 18:41:20.035 18:41:20.034|  API Upc  Resv Evt
192.0.2.10:5000[17] > API pid=10860 Asid=1

Added timer event - Refresh reservation 192.0.2.10:5000 in 30
seconds
Refresh path 192.0.2.10:5000 in 4 seconds
Refresh API sid= 476 in 19 seconds
Refresh reservation 192.0.2.10:5000 in 30 seconds
Autostop Timer in 170 seconds

18:41:20.053 >>>>>>>>>>  Internal STATE: <<<<<<< 129906 <<<<<<
 Dest: riemann:5000 [17]
   Refresh intervals: Path R= 30000  Resv R=30000
   Sender: jamima/*  [Gen T=[400(410) 800B/s 0 30K]]  TTD 276717
      Adspec: Adspec( {0 hops InfB/s 0us 65535B}{G}{CL})

      Phop <(API) LIH=0>  flags *E  ip_ttl 63  In_if 1  Outlist 0x1
   FF Resv:   Iface 0 Nhop <riemann LIH=0>  TTD 287406
      Filter jamima/*    Flowspec [CL T=[400(410) InfB/s 0 30K] ]
   Kernel reservation: Iface 0 (192.0.2.5) Rhandle 159018
      Filter jamima/*    Flowspec [CL T=[400(410) InfB/s 0 30K] ]
   ------------- End of Dest state dump ---------------

Added timer event - Refresh path 192.0.2.10:5000 in 15 seconds
Refresh reservation 192.0.2.10:5000 in 10 seconds
Refresh API sid= 476 in 14 seconds
Refresh path 192.0.2.10:5000 in 15 seconds
Autostop Timer in 135 seconds

Solstice Bandwidth Reservation Protocol Management Tools 29

3 • RESV: Dest=riemann:5000[17]. The reservation is for the flow riemann. • R:30000.The refresh rate for the r eserve message in milliseconds. • Nhop: riemann.The Next Hop is riemann. • FF. This is a Fixed Filter r eservation style. This could also be 'WF' (W ildcar d

Filter) or 'SE' (Shared Explicit).

• CL. This is a Contr olled Load Quality of Service r eservation type. This could

also be 'G’(Guaranteed Service).

• Rspec (T=). The Quality of Service r equir ed (for the T oken Bucket used in

the pr evious PATH message).

• AddFlow and AddFilt.These ar e the flow and filter str uctur es added to the

session state in jamima. le0 is the interface name on which the r eservation is being made.

• API Upc Resc Evt.This is an upcall to the API and application to notify

them of the event.

Finally, a revised internal state for this session is pr ovided.

The RSVP application on riemann calls the rapi_release() function. This results in the RESV_TEAR packet being sent to jamima, detailed in the events below .

08/01/1997 18:41:55.840 18:41:55.840|  Rcv Raw  RESV-TEAR
192.0.2.10:5000[17] < riemann/255
  RTEAR: Dest=riemann:5000[17]    Nhop: riemann
    FF   jamima/*    [CL T=[400(410) InfB/s 0 30K] ]

08/01/1997 18:41:55.848 18:41:55.848|  DelFlow  le0
192.0.2.10:5000[17]  F=1 => handle= 1413144
        flowspec= [CL T=[400(410) InfB/s 0 30K] ]
08/01/1997 18:41:55.853 18:41:55.853|  API Upc  Resv Evt
192.0.2.10:5000[17] > API pid=10860 Asid=1
Deleted timer event - Refresh reservation 192.0.2.10:5000 in 9
seconds

18:41:55.859 >>>>>>>>>>  Internal STATE: <<<<<<< 165480 <<<<<<
 Dest: riemann:5000 [17]
   Refresh intervals: Path R= 30000  Resv R=0

30 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3

Log trace information is pr esented as follows:

• Rcv Raw RESV-TEAR is the r eceipt of a RESV_TEAR packet fr om riemann. • DelFlow le0 192.0.2.10:5000[17] is the subsequent r emoval of this

reservation fr om the session on jamima.

• API Upc Resv Evt is the call made first to the API, and then to the RSVP

application to notify it of the r eceipt of the RESV_TEAR message.

Finally, a revised internal state for this session is pr ovided.

The RSVP application on jamima calls the rapi_release() function This results in the PATH_TEAR packet being sent to the flow destination, detailed in the events below .

Log trace information is pr esented as follows:

• API Cls is the rapi_release() function being r eceived by the API.

   Sender: jamima/*  [Gen T=[400(410) 800B/s 0 30K]]  TTD 306721
      Adspec: Adspec( {0 hops InfB/s 0us 65535B}{G}{CL})

      Phop <(API) LIH=0>  flags *E  ip_ttl 63  In_if 1  Outlist 0x1
   ------------- End of Dest state dump ---------------

08/01/1997 18:41:59.846 18:41:59.846|  API Cls
192.0.2.10:5000[17] 08/01/1997 18:41:59.855 Solstice RSVP 1.0
<API pid=10860 Asid=1
08/01/1997 18:41:59.878 18:41:59.877|  Rcv API  PATH-TEAR
192.0.2.10:5000[17] <API ttl=/63
  PTEAR: Dest=riemann:5000[17]       R: 30000   Phop: 0.0.0.0
        jamima/*  [Gen T=[400(410) 800B/s 0 30K]]
                Adspec( {0 hops InfB/s 0us 65535B}{G}{CL})

08/01/1997 18:41:59.911 18:41:59.911|  Snd Raw  PATH-TEAR
192.0.2.10:5000[17] 0> 192.0.2.10/62
  PTEAR: Dest=riemann:5000[17]    Phop: jamima
        jamima/*  [Gen T=[400(410) 800B/s 0 30K]]

Deleted timer event - Refresh path 192.0.2.10:5000 in 9 seconds
Deleted timer event - Refresh API sid= 476 in 9 seconds

Solstice Bandwidth Reservation Protocol Management Tools 31

3 • PTEAR: Dest=riemann:5000[17].A PATH_TEAR packet is sent to

riemann. This indicates that the sending of PATH messages is to cease and the session on jamima is to be r emoved.

As illustrated, some timers ar e also deleted fr om the daemons timer lists.

Packet Error Code and Values

The following err or codes may appear in ERROR_SPEC objects and be passed to end systems. They appear in the various RSVP packets which ar e exchanged between sender and r eceiver applications. Except wher e noted, these err or codes appear only in ResvErr messages.

Error Code = 00: Confirmation This code is r eserved for use in the ERROR_SPEC object of a r eservation confirmation message. The Err or Value will also be zer o.

Error Code = 01: Admission Contr ol failur e The reservation r equest was r ejected by Admission Contr ol due to unavailable resour ces.

The 16 bits of the Err or Value field ar e ssur cccc cccc cccc

32 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3 These bits r epresent:

ss = 00

Low or der 12 bits contain a globally-defined sub-code (values listed below).

ss = 10

Low or der 12 bits contain an or ganization-specific sub-code. RSVP is not expected to be able to interpr et this except as a numeric value.

ss = 11

Low or der 12 bits contain a service-specific sub-code. RSVP is not expected to be able to interpr et this except as a numeric value.

Since the traf fic contr ol mechanism might substitute a dif ferent service, this encoding may include some r epresentation of the service in use.

u = 0

RSVP rejects the message without updating local state.

u = 1

RSVP may use message to update local state and forwar d the message. This means that the message is informational. r Reserved bit. This should be zer o.

When ssur=0000, the following globally-defined sub-codes may appear in the

cccc cccc cccc format:

Sub-code = 1

The delay bound cannot be met.

Sub-code = 2

Requested bandwidth is unavailable.

Sub-code = 3

MTU in flowspec lar ger than interface MTU.

Solstice Bandwidth Reservation Protocol Management Tools 33

3 Error Code = 02: Policy Contr ol failur e Reservation or path message that has been r ejected for administrative r easons. For example, r equir ed credentials not submitted, insuf ficient quota or balance, or administrative pr eemption. This Err or Code may appear in a PathErr or

ResvErr message.

Contents of the Err or Value field ar e not curr ently used.

Error Code = 03: No path information for this Resv message. No path state for this session. This RESV message cannot be forwar ded.

Error Code = 04: No sender information for this Resv message. There is PATH state for this session, but it does not include the sender matching some flow descriptor contained in the RESV message. This RESV message cannot be forwar ded.

Error Code = 05: Conflicting r eservation style Reservation style conflicts with style(s) of existing r eservation state. The Err or Value field contains the low-or der 16 bits of the Option V ector of the existing style with which the conflict occurr ed. This RESV message cannot be forwar ded.

Error Code = 06: Unknown r eservation style Reservation style is unknown. This RESV message cannot be forwar ded.

Error Code = 07: Conflicting dest port Sessions for same destination addr ess and pr otocol have appear ed with both zero and non-zer o dest port fields. This Err or Code may appear in a PathErr or ResvErr message.

Error Code = 08: Ambiguous path Sender port appears both zer o and non-zer o in same session in a PATH message. This Err or Code may appear only in a PathErr message.

34 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3 Error Code = 09: Ambiguous Filter Spec Message contains a filter spec that matches mor e than one sender , but an explicit style that r equir es an exact match.

Error Code = 10, 1 1: (not curr ently used)

Error Code = 12: Service pr e-empted The service r equest defined by the STYLE object and the flow descriptor has been administratively pr e-empted.

The 16 bits of the Err or Value field ar e ssur cccc cccc cccc

The high-or der bits ssur are as defined under Err or Code 01.

The globally-defined sub-codes that may appear in the low-or der 12 bits when

ssur = 0000 are not curr ently used.

Error Code = 13: Unknown object class Error Value contains 16-bit value composed of (Class-Num, C-T ype) of unknown object. This err or should be sent only if RSVP is going to r eject the message, as determined by the high-or der bits of the Class-Num. This Err or Code may appear in a PathErr or ResvErr message.

Error Code = 14: Unknown object C-T ype Error Value contains 16-bit value composed of (Class-Num, C-T ype) of object.

Error Code = 15-19: (not curr ently used)

Error Code = 20: Reserved for API Error Value field contains an API err or code, for an API err or that was detected asynchr onously and must be r eported with a call.

Error Code = 21: Traffic Contr ol Err or Reservation r equest was r ejected by T raffic Contr ol due to the format or contents of the r equest. This Resv message cannot be forwar ded, and continued attempts would be futile.

For this Err or Code, the 16 bits of the Err or Value field ar e:

Solstice Bandwidth Reservation Protocol Management Tools 35

3 ss00 cccc cccc cccc

The bits ss are as defined under Err or Code 01.

When ss=00, the following globally-defined sub-codes may appear in the

cccc cccc cccc format:

Sub-code = 01

Service conflict. Attempting to mer ge two incompatible service r equests.

Sub-code = 02

Service unsupported. T raffic contr ol can pr ovide neither the r equested service nor an acceptable r eplacement.

Sub-code = 03

Bad Flowspec value. Malformed or unr easonable r equest.

Sub-code = 04

Bad Tspec value. Malformed or unr easonable r equest.

Error Code = 22: Traffic Contr ol System err or A system err or was detected and r eported by the traf fic contr ol modules. The Error Value will contain a system-specific value giving mor e information about the err or. RSVP is not expected to be able to interpr et this value.

Error Code = 23: RSVP System err or The Err or Value field will pr ovide implementation-dependent information on the err or. RSVP is not expected to be able to interpr et this value.

36 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3 Displaying the Resource Reservation Status

Use rsvpstat to display the r esour ce reservation status.

Synopsis

Description

By default, rsvpstat displays the r eservation status for each interface and each session for which ther e is a reservation. Each line contains the interface name, the r eservation style, the session addr ess and port, the sender(s), and the neighboring hop addr ess. If ther e is PATH state but no r eservation,

rsvpstat displays ‘no resv’ under the session heading.

Additional information can be displayed by using the ar guments below .

If ther e is no rsvpd daemon on this node, rsvpstat will time out after 5 seconds.

Arguments

-f

Displays the flowspec for each r eservation on the following line.

-n

Displays IP addr esses in numeric form, not their hostnames.

-p

Displays PATH state for each session, following the corr esponding reservation state. Ther e will be one line for each sender , containing the session addr ess and port, the sender template, and the neighboring hop addr ess. If the f flag is also pr esent, ther e will be a second line for each sender containing the sender T spec.

-h

Displays help information.

/opt/SUNWconn/rsvp/bin/rsvpstat -f -p -n -h

Solstice Bandwidth Reservation Protocol Management Tools 37

3 See Also

rsvpstat (page 36), rsvpadm (page 19), rsvp.cat (page 37),rsvpd.conf

(page 7),rsvpd (page 13).

Localizing Message Output

To display the message output fr om the management tools pr ograms in a language other than English, use rsvp.cat. This is a message catalog used to localize messages fr om rsvplay, rsvpstat, rsvpadm and the API library .

To localize messages fr om the management tool pr ograms, the envir onment variables NLSPATH and LC_MESSAGES must be set as follows:

1. Add

/etc/opt/SUNWconn/rsvp/lib/locale/%L/LC_MESSAGES/%N.cat

to NLSPATH.

2. Set LC_MESSAGES to the r equir ed locale.

These variables determine which message catalog is used. For example, if the above NLSPATH is defined then the message catalog

/etc/opt/SUNWconn/rsvp/lib/locale/C/LC_MESSAGES/rsvp.cat is

used in the default C locale.

If NLSPATH is not set or if rsvp.cat cannot be found then the default C locale message settings will be used.

Curr ently, only the default locale of English is supported.

If the localization of Solaris messages is r equir ed, the appr opriate Solaris localization packages must also be installed.

38 Solstice Bandwidth Reservation Protocol Administration Guide— March 1997

3

39

Index A autostop featur e, setting , 12 E envir onment variables

LC_MESSAGES, 37
NLSPATH, 37
RSVPDCONF, 12
RSVPDPATH, 13

error codes, packet , 31 I

inact_to, 12

installation, shar ed path , 14

interface, 8

L

LC_MESSAGES, 37

localizing message output , 37

log, 9

logging

configuring the logging facility , 9 critical information , 11 log files, location , 17 log traces, examples , 22 logging levels, r ecommended , 18 N NFS installation , 14

NLSPATH, 37

P packet err or codes , 31

PATH message

definition , 2 log file, example , 24 R

rapi_release() function

log file, example , 29

rapi_sender() function

log file, example , 24

rapi_session() function

log file, example , 24 reservation status, displaying , 36

router, 11

RSVP messages

localizing , 37 sending and r eceiving , 2

rsvp.cat, 21

40 Solstice Bandwidth Reservation Protocol Administration Guide—Mar ch 1997 rsvpadm, 19

command interpr eter, 20

rsvpd daemon , 2

autostop featur e, 12 components , 4 locating , 13 log files , 17 log traces, examples , 22 logging to syslog , 22 starting and stopping , 13

rsvpd.conf file

example , 12

inact_to, 12

locating , 12

log, 9

modifying , 7

   router, 11
   syslog, 11
   version, 10
RSVPDCONF, 12
RSVPDPATH, 13
rsvplay, 21
rsvpstat, 36

S shar ed path installation , 14

syslog, 11

V

version, 10

Copyright 1997 Sun Micr osystems Inc., 2550 Gar cia Avenue, Mountain V iew, Californie 94043-1 100, U.S.A. Tous dr oits réservés.

Ce pr oduit ou document est pr otégé par un copyright et distribué avec des licences qui en r estreignent l’utilisation, la copie, la distribution, et la décompilation. Aucune partie de ce pr oduit ou de sa documentation associée ne peut êtr e reproduite sous aucune forme, par quelque moyen que ce soit, sans l’autorisation préalable et écrite de Sun et de ses bailleurs de licence, s’il y en a.

Des parties de ce pr oduit pourr ont êtr e dérivées du système UNIX^® licencié par Novell, Inc. et du système Berkeley BSD licencié par l’Université de Californie. UNIX est une mar que enr egistrée aux Etats-Unis et dans d’autr es pays et licenciée exclusivement par X/Open Company Ltd. Le logiciel détenu par des tiers, et qui compr end la technologie r elative aux polices de caractèr es, est pr otégé par un copyright et licencié par des fournisseurs de Sun.

Sun, Sun Micr osystems, le logo Sun, SunSoft, SunDocs, SunExpr ess, Solaris et Solstice sont des mar ques déposées ou enregistrées, ou mar ques de service de Sun Micr osystems, Inc. aux Etats-Unis et dans d’autr es pays. T outes les mar ques SPARC, utilisées sous licence, sont des mar ques déposées ou enr egistrées de SP ARC International, Inc. aux Etats-Unis et dans d’autr es pays. Les pr oduits portant les mar ques SPARC sont basés sur une ar chitectur e développée par Sun Micr osystems, Inc.

RSVPD - REServation Pr otocol Daemon, USC Information Sciences Institute, Marina del Rey , Californie.

Version actuelle dévelopée par Bob Braden, août 1996. Copyright (c) 1996 University of Southern California. T ous Dr oits réservés.

LA UNIVERSITY OF SOUTHERN CALIFORNIA n'of fre aucune garantie concernant l'aptitude de ce logiciel à r epondr e à un besoin particulier . CE LOGICIEL EST FOURNI "EN L'ET AT", SANS GARANTIE D'AUCUNE SOR TE, NI EXPRESSE, NI IMPLICITE, EXCLUANT EGALEMENT , MAIS PAS UNIQUEMENT , LES GARANTIES IMPLICITES RELA TIVES A LA VALEUR MARCHANDE ET A L'APTITUDE A REPONDRE A UN BESOIN P ARTICULIER.

Les interfaces d’utilisation graphique OPEN LOOK^® et Sun™ ont été développées par Sun Micr osystems, Inc. pour ses utilisateurs et licenciés. Sun r econnaît les ef forts de pionniers de Xer ox pour la r echerche et le développement du concept des interfaces d’utilisation visuelle ou graphique pour l’industrie de l’informatique. Sun détient une licence non exclusive de Xer ox sur l’interface d’utilisation graphique Xer ox, cette licence couvrant aussi les licenciés de Sun qui mettent en place l’interface d’utilisation graphique OPEN LOOK et qui en outr e se conforment aux licences écrites de Sun.

CETTE PUBLICATION EST FOURNIE “EN L ’ETAT” SANS GARANTIE D’AUCUNE SOR TE, NI EXPRESSE NI IMPLICITE, Y COMPRIS, ET SANS QUE CETTE LISTE NE SOIT LIMIT ATIVE, DES GARANTIES CONCERNANT LA V ALEUR MARCHANDE, L ’APTITUDE DES PRODUITS A RÉPONDRE A UNE UTILISA TION PARTICULIERE, OU LE FAIT QU’ILS NE SOIENT P AS CONTREFAISANTS DE PRODUITS DE TIERS.