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About This Guide

This guide describes the CNS-010 software supplied with the CNS-1600 LAN-Attached Multiport product, and contains all the information you need to set up and use a Connection Station® running this software. With it, you can attach terminals, printers, and modems to one or more host systems.

The CNS-1600 can be upgraded with the full terminal server capability of the CNS-030 software that is supplied with the CNS-1610 Terminal Server. The CNS-030 package is described in another document, the CNS-030 Terminal Server Software for the CNS-1610 Installation and User’s Guide, order number 60-0255-01.

The terms “CNS-010” and “CNS-1600” are used interchangeably to describe the software covered by this manual. Likewise, the terms “CNS-030” and “CNS-1610” are used interchangeably to describe the Connection Station software which supports full terminal server features.

The hardware for both versions of the Connection Station is described in the CNS-1600 and CNS-1610 Hardware Installation and User’s Guide, order number 60-0500-01. That manual also includes information on making physical connections to the network and various devices attached to the Connection Station, as well as details on the standalone diagnostics and simple command interpreter (BIOS) which are included in the hardware.

How to Use This Guide

This guide tells you how to install and configure the CNS-010 software on your UNIX host computer. It includes software that is downloaded to and executed on your Connection Station. Central Data recommends that you complete the physical installation of the Connection Station and Ethernet cabling as described in the CNS-1600 and CNS-1610 Hardware Installation and User's Guide before you install this software package on your host.

For people in a hurry, here is a brief outline of the chapters of this manual:

1.
Overview provides a brief description of the capabilities of the CNS-010 software package

2.
Installation provides step-by-step instructions for installing the CNS-010 software

3.
Terminals explains how to use terminals with CNS-1600, including multiple session support

4.
Printers explains how to attach printers to your host

5.
Modems explains how to use modems for dial-in logins and UUCP

6.
cnsview explains this utility for managing your CNS-1600

7.
High Availability explains an option to provide support for redundant Ethernets and hosts

8.
Using the CNS-1600 with CNS-030 Software explains how to add Central Data's CNS-030 software package to provide full TCP/IP terminal server capability

9.
Performance Optimization explains how to get the maximum performance from your Connection Station

10.
Troubleshooting gives some suggestions if things go wrong

The appendices provide a variety of useful information including: error code descriptions, and a summary of configuration file options. A glossary, references, and index are also provided.

Highlighting

This manual uses the following highlighting conventions:

Bold
Identifies commands, keywords and file names

Italics
Identifies parameters whose actual value you supply

1. Overview

This guide describes CNS-010 UNIX Communication package for the CNS-1600 Connection Station. This software package consists of host drivers and utilities as well as CNS-1600 software that permits you to use the Connection Station as if it were a multiport I/O subsystem directly attached to your SCO® UNIX system.

Requirements

 XE "requirements" In order to use the CNS-010 software for the Connection Station, you must have a host computer running one of the following operating systems:

SYMBOL 183 \f "Symbol" \s 10 \h
SCO UNIX XE "SCO UNIX"  System V Release 3.2 Version 4.0 or later

SYMBOL 183 \f "Symbol" \s 10 \h
SCO Open Desktop or Open Server version XE "SCO Open Desktop"  2.0 or later

You must also have a LAN adapter installed in your host computer.

CNS-010 Features

The CNS-010 LAN-Attached Multiport package enables you to connect terminals, printers, and modems to a UNIX host.

SYMBOL 183 \f "Symbol" \s 10 \h
The CNS-010 software permits the Connection Station to emulate “tty” serial and “lpt” parallel ports using the associated UNIX driver software

SYMBOL 183 \f "Symbol" \s 10 \h
Using multiple Connection Stations, you can provide a practically unlimited number of ports to one or more UNIX hosts

SYMBOL 183 \f "Symbol" \s 10 \h
CNS-010 supports multiple sessions on a terminal, enabling a user to effectively switch between applications on one or more different hosts

SYMBOL 183 \f "Symbol" \s 10 \h
CNS-010 supports transparent printing using the terminal's auxiliary port

Contents of the Package

Your CNS-1600 includes:

SYMBOL 183 \f "Symbol" \s 10 \h
CNS-1600 communications server

· The CNS-1600/CNS-1610 hardware manual

SYMBOL 183 \f "Symbol" \s 10 \h
An AC power cordXE "power cord" for United States outlets

SYMBOL 183 \f "Symbol" \s 10 \h
A DB-25 terminal adapter (order number 60-1167-01)XE "terminals:adapter"
SYMBOL 183 \f "Symbol" \s 10 \h
A DB-25 modem adapter (order number 60-1166-01)XE "modems:adapter"
SYMBOL 183 \f "Symbol" \s 10 \h
A 12-foot Ethernet 10Base-T cableXE "UTP cables"

XE "cables:UTP"

XE "10BASE-T:cables"

XE "cables:10BASE-T"

XE "unshielded twisted pair" \t "see UTP cables"

XE "RJ-45"

XE "mounting brackets"
SYMBOL 183 \f "Symbol" \s 10 \h
The software on two 3.5" floppy diskettes

SYMBOL 183 \f "Symbol" \s 10 \h
This manual

SYMBOL 183 \f "Symbol" \s 10 \h
Product registration card

Contacting Central Data

If you have a question about the Connection Station or its software that is not answered in either in this manual or on the product summary label on the bottom of the unit, contact the company you purchased it from or Central Data technical support. You can contact Central Data by any of the following methods:

Phone: 1.217.359.8010
Toll Free (U.S.): 1.800.482.0315
FAX: 1.217.359.6904
email: support@cd.com
WWW: http://www.cd.com/
ftp: ftp.cd.com
Always contact us to request an RMA number before sending anything back. Please have the model and serial numbers for the product ready before you call. Pack the unit carefully before shipment to the following address:

Central Data

RMA #_____________

1602 Newton Drive

Champaign, IL 61821-1098

2. Installation

 XE "installation" \r "InstX" 

XE "installation:general"This chapter describes how to:

SYMBOL 183 \f "Symbol" \s 10 \h
Install the CNS-010 software

SYMBOL 183 \f "Symbol" \s 10 \h
Configure the system

SYMBOL 183 \f "Symbol" \s 10 \h
Remove the CNS-010 software

For information about cabling and installing the Connection Station hardware, refer to the CNS-1600 and CNS-1610 Hardware Installation and User's Guide.

Installing the Software

This section explains how to install the CNS-010 on your SCO host computer. You can use this procedure if you are installing for the first time or if you already have the software installed and are upgrading to a new release. 

XE "installation:software"During the installation process, you have to specify two options: 

SYMBOL 183 \f "Symbol" \s 10 \h
The number of Connection Stations your system will support.

SYMBOL 183 \f "Symbol" \s 10 \h
The number of logical tty devices XE "TTY devices:number"  you need.

Default values are supplied that will be appropriate in most cases. If you have a very large system with few free major devices, you may need to reduce the number of tty devices to a value less than the default, since the default value uses approximately one major device per Connection Station. You should allocate at least one tty device for each Connection Station serial port you plan to use plus any virtual tty devices for multiple sessions you plan to allow on the ports.

Install Necessary Hardware

First, install the CNS-1600 hardware as described in the CNS-1600 and CNS-1610 Hardware Installation and User’s Guide. Install a LAN adapter XE "LAN adapter:installation"  in your computer if it does not already have one, and then install the driver for it. If your system does not have the Ethernet drivers already on it, you will have to obtain from SCO the LLI driver XE "LLI Driver" \t "See SCO LLI Driver Disk"  package in the case of a 3.2v4.x system, or the AHS supplement in the case of a 3.2v5.x (Open Desktop or Open Server) system. XE "SCO LLI Driver Disk:installation"  Instructions are given below for the installation of the Ethernet drivers, if you need to do this.

LAN Drivers for SCO 3.2v5.x (Open Desktop/Server)

If you do not already have an Ethernet driver installed in your SCO 3.2v5.x, you will have to purchase the AHS supplement from SCO. Once your have purchased the AHS supplement, install it onto your host using custom.

The CNS-010 software requires that you have an Ethernet driver configured on the system before it will install. However, before the SCO software will allow you to install an Ethernet driver, it requires a protocol to be installed on the host that will use that driver. To deal with this requirement, the CNS-010 installation will be done in three parts:

1.
The CNS-010 installation will start and install a protocol stub on the host, and then exit custom.

2.
The netconfig utility will then be run to install an Ethernet driver. The kernel is then relinked and restarted.

3.
The CNS-010 installation will now complete normally because an Ethernet driver is present

The detailed procedure is as follows:

1.
Place the host into single user mode and insert the first CNS-010 installation diskette into the floppy drive.

2.
Run custom and start the software installation.

3. If AHS is installed correctly, custom will exit with the following message:

CNSPREINST011: Exit custom and install your Ethernet driver using 'netconfig'. After exiting netconfig (after having relinked the kernel), reboot the machine and go into single user mode. Be sure to REMOVE this installation floppy before rebooting. After you are in single user mode again, restart the CNS-010 installation procedure.

Choose ca or cancel to return to the custom main menu.

4. If AHS is NOT installed correctly, custom will give the following message:

CNSPREINST010: WARNING - Could not find an Ethernet driver. The CNS-010 package requires an Ethernet driver. For SCO 3.2v5.0 and above, you must have already installed networking support, or else purchased and installed the AHS supplement from SCO. If you have installed an Ethernet driver by some other means, enter yes, and when the installation script runs it will prompt you for the name of the driver. Otherwise, enter no to terminate now and install an Ethernet driver or the AHS supplement first before attempting to install the CNS-010 package.

Answer y to continue installation, n to abort installation and correct the problem.

5.
Continuing from step 3, run netconfig and configure your Ethernet driver. You will use the Hardware and then Add new LAN adapter menu item. You will need to know which type of Ethernet card you have plugged into your computer, but the rest of the configuration should be automatic.

6.
If there are no other protocols installed on your host, then netconfig will automatically chain your new Ethernet driver to the Central Data protocol.

7.
When you are done adding the new LAN adapter be sure to answer yes and relink the UNIX kernel before exiting netconfig.

8.
After removing the CNS-010 install diskette, reboot the UNIX kernel and take the machine into single user mode.

9.
Restart the CNS-010 installation using custom. At this point, an Ethernet driver is installed on the system, so the install script should continue as described in the Actual Software Installation section of this chapter.

LAN Drivers for SCO 3.2v4.x

You can use either netconfig XE "netconfig"  or mkdev XE "mkdev"  to configure your Ethernet adapter on SCO 3.2v4.x. You should use netconfig if your system supports one of the other SCO protocol stacks such as TCP/IP. netconfig will not offer you a choice of adding a chain to the CNS-010 protocol stacks. The CNS-010 software automatically attaches to the Ethernet driver during its installation.

If you are not using any of SCO's networking packages you should use mkdev to configure the driver. mkdev takes as its argument the name of the driver you are installing as in:

mkdev wdn0 

If you are using netconfig, do not add a chain to the SCO IPX/SPX unless you really need this software, as SCO's IPX/SPX conflicts with the IPX/SPX protocol stacks provided by the CNS-010. See the Configuration File Backups

The setup script will backup the existing configuration file of any Connection Station that is being configured during the setup process. The backed-up configuration files will be have their original name and will be placed in a directory called usr/lib/cns/configfiles. This procedure is only valid if the configuration file follows the default Central Data naming convention, this is if the file is named hardware_address.cfg.

Also, the default configuration file name will key off of the file system type. If the file system supports long file names, then the long form of the file name will be used (e.g. 00406eXXXXXX.cfg). If the file system does not support long file names, the short form of the default configuration file will be used (e.g. 6eXXXXXX.cfg).

CNS-010 with SCO's IPX/SPX
 CNS-010 with SCO’s IPX/SPX section later in this chapter for a description of the issues of using SCO's IPX/SPX with CNS-010.

Some LAN drivers require a startup script to run before they will operate. These scripts are normally executed when you go to multi-user mode via the rc2.d directory. The setup configuration script will correctly run the Compaq Proliant Ethernet and NE3200 Compatible startup script. If the Ethernet driver requires a startup script to run and is not either the Compaq or NE3200, you must explicitly run the MAC driver initialization script before the /usr/lib/cns/setup script.

Actual Software Installation

After the Ethernet adapter and related driver has been installed, you are ready to begin the CNS-010 software installation, using the following procedure:

1.
Bring the system to single user mode and start custom.

2.
Load the diskette CNS-010 Installation Disk 1.

3.
Choose Install, A New Product, and Entire Product. custom scans the diskette for packages and then asks you to install volume 1. You already have this diskette loaded, so press Enter to proceed.

4.
The install script will now ask for the total number of XE "Connection Station:number installed"Connection Stations to be supported on this host. This number should be the total number of Connection Stations you plan to use on your system. If you are upgrading, it should include existing Connection Stations. 


If you want to reduce the number of Connection Stations XE "Connection Station:reducing "installed on your host you must first delete their tty devices using /usr/lib/cns/

setup. If you have a release prior to 1.1, you should upgrade to 1.1 first, use setup to delete tty devices, then reinstall the current release.


This number is used to reserve space for kernel data structures. You can enter a larger number to reserve space for future upgrades but this will result in some wasted memory space.

5.
install will now ask for the number of Connection Station logical tty devices you need on your system. It suggests a default number based on the number of Connection Stations you entered in the previous step. In most cases, the formula it uses is:

ttys = #CNS * ((16 * 8) + 3)


Normally you can just press Enter and accept the default.


If you are installing a large number of Connection Stations, the number of tty devices may use up more major devices than you have available in your configuration. In this case, install will reduce the default number to fit the number of major device numbers you have available.

6.
Next, install will present a list of the Ethernet adapters you have in your system and ask you to select one. Enter the name of the driver as in:

Please choose one of the configured driver(s): wdn0

This step does the equivalent of adding a chain in SCO's netconfig program.

When installing the CNS-010 on SCO 3.2v5.0 on a Compaq computer, the install scripts will not properly detect the right network interfaces. If you respond with the interfaces listed, the CNS-010 will not function properly. In this case, the proper Ethernet interface name is /dev/cetx where x is the number of the actual interface (0 or 1). When asked to supply the network interface, respond with one of these interfaces, not /dev/net0 or /dev/net1. If you have incorrectly put the interface into the installation script and found this out when you rebooted the kernel and started setup, do the following:

· Edit the file /usr/lib/cns/nw/NPSConfig
· Find the line Lan_1_device
· Change the interface here from /dev/net0 or /dev/net1 to /dev/cet0 or /dev/cet1
· Save the file

· Try running setup again

7.
install now begins creating devices and tuning kernel parameters.

Note:  install tries to be smart about how it tunes the kernel parameters, especially the STREAMSXE "STREAMS:tuning" buffer allocations, but you may need to expand the allocation of STREAMS resources. See the Tuning STREAMS Resources section in Chapter 9 for more information about kernel tuningXE "kernel tuning".

8.
Install asks if you want to relink the kernel now. Choose No only if you want to install other packages at this time, otherwise choose Yes. Linking the kernel may take several minutes. When it has completed it will display a message and remind you to remove the floppy diskette before you reboot. 


After install completes it returns you to the custom main menu.

9.
Choose Quit to leave custom.

10.
Shut down your system using your normal shutdown procedure.

11.
Make sure that all LAN cables are attached.

12.
Apply power to the Connection Station by plugging it into a wall outlet. The Connection Station will run its self-test, as described in the CNS-1600 and CNS-1610 Hardware Installation and User’s Guide. At the completion of the self test, the light on the far left of the Connection Station front panel marked with 
[image: image2.wmf]  XE "system summary light" 

 XE "lights:system summary" should be blinking and port light 11 should be on, indicating that the Connection Station is trying to download its software.

13.
Make sure that the network status light XE "lights:network status" 

 XE "lights:link integrity" 

 XE "network status light"  marked with 
[image: image3.wmf] on the front of the Connection Station is on. If you are using the AUI port on the Connection Station, this light may blink occasionally. 


If you are using Ethernet 10Base-T, verify that you have link integrity XE "link integrity"  on both ends of all connections between your host and the Connection Station. The CNS-1600 and CNS-1610 Hardware Installation and User’s Guide provides some troubleshooting suggestions if you are have problems.

14.
Reboot your system. If you are doing a software upgrade without changing your configuration, you are done. You can go straight to multi-user mode and your Connection Stations should come on-line the way the did before the upgrade. If you are doing a new installation, you will need to run /usr/lib/cns/setup to configure your Connection Station tty devices and make them available for use before going to multi-user mode, following the procedure in the next section.

Configuring the System

The setup  XE "setup" \r "setup" 

XE "installation:setup program"program completes the installation process by creating device names and linking the device names to the actual physical devices, storing the result in a configuration file. Finally, it starts the daemon processes required to operate the Connection Station. After the initial installation, these processes will be started automatically during system initialization.

You can rerun setup at any time to add or remove Connection Stations or ttys to your system as long as you have enough kernel resources to support the additions. If you do not have enough kernel resources, you can rerun custom to reinstall the package using your original diskettes, adding additional kernel structures.

To configure CNS-010:

1.
Bring the system to single user mode. Login as root.

2.
Type:

/usr/lib/cns/setup

3.
The setup script makes sure the daemons are running:

Central Data CNS1600 1.26 software configuration.

Copyright (C) Central Data, 1992-94. All Rights Reserved.

Determining current configuration, please wait.

Creating work files, please wait.

Network protocol stacks already running.

4.
If this is the first time that setup has been run, it queries the network to see if the host is currently part of a NetWare®XE "NetWare:network number" network. If it is, setup displays the NetWare network number XE "network number:in setup"  in use on that segment of the network.

Note:  If you are currently running NetWare on your network, be sure the external network number displayed by setup matches your network number. If the number used by the CNS-010 software and your Novell server don't agree, your Novell server may get networking errors. See the Network Number section later in this chapter for details.

If setup finds that the host is not part of a NetWare network, it will propose a number to use in the future. If you will be part of a NetWare network in the future and you know the number for that network, reject the proposed number and enter the number you know. Otherwise, accept the proposed number.

Note:  This step is the first time that the software actually uses the Ethernet adapter and the network. If you are having hardware or configuration problems with the adapter, or cabling problems, they will show up here first. If you are currently using a NetWare network, the first sign of trouble will be that the software does not correctly report the network number. See the Troubleshooting section later in this chapter for suggestions on how to resolve the problem.

5.
The setup script waits for the daemon startup to complete and then shows the main setup menu:

Main Menu. Valid actions are: add a CNS, remove a CNS, modify tty configuration

of a CNS, and exit. If you abort setup without exiting from this level any

changes you made are lost. If you are doing a new installation choose add.

This kernel is configured for 4 Connection Stations, 4 are installed.

        e)xit a)dd CNS r)emove CNS m)odify tty configuration [a]:


If you are doing a new installation, you should press Enter to accept the default menu option of adding a new Connection Station.

6.
The setup script searches the network for Connection Stations and displays a list of the Ethernet addressesXE "Ethernet address:in setup" for those found that are not currently installed (logically attached) on this host. The Ethernet number of each Connection Station is marked with a label on the rear of the unit above the AUI connector. Be sure that the number(s) reported by setup match those that are on the Connection Station(s) hardware.

Looking for Connection Stations on the network.

        The following Connection Stations are available and are not

        currently installed.

        ( 1) 00406e0002e9

        ( 2) 00406e0002d2

        ( 3) 00406e0001d7

        ( 4) 00406e0001c4

        ( 5) 00406e000095

        ( 6) 00406e00004d

        ( 7) 00406e000020

        ( 8) other

        Enter the number of the CNS to add or c to cancel [1]:

Note:  If a Connection Station is missing from the list, you can use the troubleshooting procedures in Chapter 10 to identify the problem. Choose c to cancel the add and e to exit the main menu and end setup. After you have resolved the problem, run setup again. 

7.
XE "TTY devices"

XE "installation:TTY devices"Select the Connection Station you want to add to this host. Normally you can just press Enter to add the first Connection Station on the list.

8.
After you have selected a Connection Station, setup will ask you which tty devices you want to add to your system for use with the Connection Station you just added:

Having selected a Connection Station, you now have to choose

        which tty devices to add. If you select all you will use 131

        of the 230 remaining minor devices.

        Select all tty devices OR a customized subset to add

        Select a)ll or s)ubset or c)ancel [a]: a


In most cases you should select a for all. This will automatically add the full set of devices as described in this manual. You can re-run setup later to delete devices if you need to.


If you have a limited number of free major devices available in your system or if you selected a number smaller than the default number of tty devices to be created during the install phase, you should enter s for a subset of the full configuration. See Custom Configuration in the next section for details on using this method.


After it updates the configuration file, setup returns to its main menu.

9.
Repeat the previous steps until you have added all the Connection Stations you plan to install at this time. You can at any time choose m on the main menu to examine your current configuration. You can also exit this process at any time and continue later by rerunning setup.

10.
When you have completed all the additions and changes you want to make, choose e for exit from the main menu to finish setup. Any changes you made prior to this were only temporary and will be lost if you abort setup with a quit signal. After you choose the exit option, the changes are made to your system configuration files.

11. After you complete setup, the Connection Station ports will be available for use. You must use the SCO enable command to activate logins on the ports. You can also use any of the standard networking or printer configuration commands on the ports. You will find explanations of the use of these services on Connection Station in later chapters of this manual.

Custom Configuration

 XE "configuration:custom"The custom method of adding or removing Connection Station ttys in setup allows you to build just the tty devices XE "TTY devices"  that you need. It presents a menu of the possible choices and allows you to select which devices to add or remove. You select devices by rows that correspond to ports on the Connection Station and by columns that correspond to session numbers or specialized functions like the transparent printer port.

You will also be offered a chance to select ttys to enable for logins.

To configure a subset of the available tty devices:

1.
Run /usr/lib/cns/setup if you have not already started this program. At the main menu you choose a for add, r for remove, or m for modify, depending upon what you want to do.

2.
Select the Connection Station you want the custom configuration to apply to from the list presented.

3.
The next menu will typically be something like:

Having selected a Connection Station, you now have to choose

        which tty devices to add. If you select all you will use 131

        of the 230 remaining minor devices.

        Select all tty devices OR a customized subset to add

        Select a)ll or s)ubset or c)ancel [a]: s

For a custom configuration of a subset of the ttys choose s for subset.

4.
Next you will be presented with a screen that explains the use of custom configuration. Press Enter when you have read this screen:

SETUP Custom Selection                         Conventions Page 1

There are certain conventions that are used in the display of ttys which

follow. In particular, ttys are referred to according to their row-column

coordinates.

  (1) The first of the 2 prompts acquires the row coordinate value, which

      can take on a value of 1 thru 16.

  (2) The second of the 2 prompts acquires the column coordinate value, and

      can be one of: m, n, a, b, c, d, e, f, g, and p. Their meanings are:

      --------------------------------  ------------------------------

                   Column                          Column

       type      designator   example    type    designator   example

      --------------------------------  ------------------------------

      modem          m       tty0101    virtual      a-g      ttya0101

      nonmodem       n       ttyn0101   transparent   p       ttyp0101

  (3) Once a tty is configured on a CNS it will appear as tty0101;

      if a getty has been enabled, it will appear as tty0101.

Press <enter> to continue

5.
This will be followed with another explanation screen. Press Enter when you have read this screen:

SETUP Custom Selection                         Conventions Page 2

  (4) Both row and column prompts may be specified by enumeration and or

      a range. For example, 1-3 6 10-12 would select rows 1 2 3 6 10 11 12.

      Similarly, a-d g would select columns a b c d g.

  (5) The 2 parallel printers on a Connection Station are named lptXX01

      and lptXX02, where XX is the Connection Station number.

  (6) The configuration state of a Connection Station's parallel printers

      are on the first line of the customized selection menu:

         Configuration for CNS 01 @ 00406effffff: lpt0101 lpt0102.

  (7) The modem (m) and nonmodem (n) devices are always added in pairs.

      If you select one the other will be added. The same is true of

      the session 'g' and transparent printer 'p' devices.

Press <enter> to continue

6.
Finally you will be presented with a list of the possible tty devices on a Connection Station. Devices that are currently configured on your system will be highlighted:

        Configuration for CNS 03 @ 00406e0002e5: lpt0301 lpt0302

port     m    n     a     b     c     d     e     f     g     p

 01    0301 n0301 a0301 b0301 c0301 d0301 e0301 f0301 g0301 p0301 Legend

 02    0302 n0302 a0302 b0302 c0302 d0302 e0302 f0302 g0302 p0302

 03    0303 n0303 a0303 b0303 c0303 d0303 e0303 f0303 g0303 p0303 NotConfigured

 04    0304 n0304 a0304 b0304 c0304 d0304 e0304 f0304 g0304 p0304 Configured

 05    0305 n0305 a0305 b0305 c0305 d0305 e0305 f0305 g0305 p0305 Getty

 06    0306 n0306 a0306 b0306 c0306 d0306 e0306 f0306 g0306 p0306

 07    0307 n0307 a0307 b0307 c0307 d0307 e0307 f0307 g0307 p0307 Column Key

 08    0308 n0308 a0308 b0308 c0308 d0308 e0308 f0308 g0308 p0308 m=modem

 09    0309 n0309 a0309 b0309 c0309 d0309 e0309 f0309 g0309 p0309 n=nonmodem

 10    0310 n0310 a0310 b0310 c0310 d0310 e0310 f0310 g0310 p0310 a-g = virtual

 11    0311 n0311 a0311 b0311 c0311 d0311 e0311 f0311 g0311 p0311       devices

 12    0312 n0312 a0312 b0312 c0312 d0312 e0312 f0312 g0312 p0312 p = transp.

 13    0313 n0313 a0313 b0313 c0313 d0313 e0313 f0313 g0313 p0313     printer

 14    0314 n0314 a0314 b0314 c0314 d0314 e0314 f0314 g0314 p0314

 15    0315 n0315 a0315 b0315 c0315 d0315 e0315 f0315 g0315 p0315

 16    0316 n0316 a0316 b0316 c0316 d0316 e0316 f0316 g0316 p0316

7.
Choose the ports you want to configure:

        Please select those ports for which you want to add ttyS.

        Ports are numbered from 1 thru 16. Carriage-Return selects

        all, 0 selects none. You can enumerate, specify a range, or

        provide a combination of the two.

                Enter port number(s) [ALL]:

8.
Choose the sessions you want to configure:

        Please select those columns for which you want to add ttyS.

        Columns are designated by a thru g and m, n, and p. Carriage-Return

        selects all, 0 selects none. You can enumerate, specify a range,

        or provide a combination of the two.

                Enter column value(s) [ALL]:

9.
Choose the ports you want to enable gettys on if any:

        Please select the ports for which you want to enable gettys.

        Ports are numbered from 1 thru 16. Carriage-Return selects all,

        0 selects none. You can enumerate, specify a range, or provide a

        combination of the two.

                Enter port number(s) [ALL]:

10.
Choose the sessions you want to enable gettys on if any:

        Please select the columns for which you want to to enable gettys.

        Columns are designated by a thru g and m, n, and p. Carriage-Return

        selects all, 0 selects none. You can enumerate, specify a range,

        or provide a combination of the two.

                Enter column value(s) [ALL]:

11.
Choose the parallel printers that you want to configure:

        Please select those parallel printers that you want to add.

        Printers are numbered from 1 to 2. Carriage-Return selects the

        default of all, 0 selects none. You can also enumerate or specify

        a range or provide a combination of the two.

                Enter Number(s) [ALL]:

12.
When you complete your selections, you will be returned to the main menu. Choose e for exit to finish setup and complete the changes.

Reducing Major Devices

SCO UNIX version 3.2v4.x and earlier and their derivatives have a limit of 128 major devices XE "major devices" 

 XE "major devices:reducing"  in the system. Many of these devices are used to implement the standard features of SCO UNIX. Similarly, SCO UNIX has a limit for tty devices of 128 minor devices per XE "NetWare:IPX/SPX"major device because the high order bit of the 8-bit minor device field is used to indicate modem control or not.

The Connection Station software supports multiple sessions on each physical port somewhat analogous to the way the SCO console driver works. Unlike some subsystems that implement multiple sessions using dynamically allocated pseudo ttys, with the Connection Station each session uses a permanently allocated file system device. Each physical port supports 8 sessions. 

This approach provides many benefits but means that in a large system many minor devices are needed. Since a Connection Station has 16 serial ports and each serial port has up to eight sessions, a single Connection Station can use 16 * 8 = 128 minor devices, exactly the number available in a tty major device. When you install multiple Connection Stations that are fully configured with all their sessions, you need approximately one major device per Connection Station.

In a large system with many Connection Stations you can easily run out of major devices. To address this problem, the Connection Station setup program allows you to configure exactly the number of sessions you need on each port up to the limit of eight. The automatic option in setup configures all eight sessions per port whereas the custom option in setup allows you to configure each port differently with any number of sessions up to eight.

As your SCO system grows you may find that you have run out of major devices and need to free some major device numbers for additional Connection Stations or other devices. The best way to reduce the number of major device numbers used by the Connection Station software is to use the custom option of setup to remove unneeded tty devices, then use custom to re-install CNS-010 as if you were doing an upgrade. The CNS-010 install script will automatically calculate the number of majors needed based on the number of Connection Station tty devices you have configured using setup.

NetWare Issues

XE "NetWare:IPX/SPX"The CNS-010 package uses Novell's IPX/SPXXE "IPX protocol"

XE "SPX" protocol to communicate between the host computer and the Connection Station. This protocol has the advantage that it can be routed through NetWare routers allowing you to extend your network over wide areas.

Note:  Even if you have a Novell server on your network, you cannot transfer files between the Novell server and the Connection Station. The CNS-010 package supports only a small subset of the usual Novell functionality.

Network Number

Using IPX/SPX implies certain responsibilities to have the configuration be well behaved. The most important of these is to make sure that the network number used by the CNS-010 software matches the number of an existing NetWare network. If you are not now using a NetWare XE "NetWare:network number" 

 XE "network number:NetWare"  network but later install one, make sure the number you select while installing the NetWare operating system matches the one reported during the installation of the CNS-010 software.

To determine the number of a NetWare network from the NetWare server:

1.
On the NetWare server that is on the same LAN segment as your UNIX host, give the config command to the NetWare console.

2.
Look for the network number in the information displayed.

To determine the NetWare network number being used by the CNS-010 software:

1.
Look in the file /usr/lib/cns/nw/NPSConfigXE "/usr/lib/cns/nw/NPSConfig".

2.
Find the line that looks like:


lan_1_network = "00101492"


The number in that line is your network number.

If these two numbers are not the same, you need to change the network number being used by the CNS-010 software.

To change the network number for the CNS-010 software:

1.
Edit the file /usr/lib/cns/nw/NPSConfig.

2.
Find the line that looks like:


lan_1_network = "00101492"

3.
Edit the number so that it is the same as reported by NetWare.

4.
If the CNS-010 software is running, you have to restart it. You can either reboot your host system or give the following two commands:


/etc/rc2.d/S65cns stop


/etc/rc2.d/S65cns start


Note that this will reset any users connected to the Connection Station.

Note:  Be sure to edit this file on any host that might boot the Connection Station. If an unchanged host downloads the software to the Connection Station, it will have the wrong network address.

Using Routers and Bridges



 XE "NetWare:router"  XE "router:NetWare" 

 XE "bridge:NetWare" 
Since CNS-010 uses normal NetWare IPX packets, you can attach Connection Stations anywhere you can reach with a NetWare network and using any network hardware that is supported by Novell NetWare. The only requirement is that you eventually provide an Ethernet connection to attach your Connection Station.

One important application for this capability is to attach Connection Stations in a remote site via a wide area network XE "wide area network" . 




Another important application for a bridge or router is to attach a Connection Station to a network other than Ethernet. For example if your corporate network uses Token Ring as its backbone, you can still use Connection Stations. Simply insert a Token Ring to Ethernet bridge or similarly configured router between your corporate network and the Connection Station.

Normal System Startup

XE "startup"The Connection Station software adds an initialization script to your system startup script that will automatically starts the Connection Station daemon every time the system restarts. When you bring the system to mult-iuser mode, you will see a startup XE "startup:CNS-010"  message displayed by this script similar to:

Connection Station daemon startup: npsd sapd cnsview
After this message you will see a second message similar to:

Waiting for configured Connection Stations to come on-line. Press <return> to bypass this wait period (at most 90 seconds).

Online CNS ethernet address(es): 00406e000026

The Ethernet address of each Connection Station is displayed as it comes on-line. The delay allows the Connection Stations to reload if necessary and identify themselves to the host. If you bypass this delay you may see some error messagesXE "error messages" \t "See messages, error

XE "getty:error messages" from getty processes on your system console until the Connection Stations complete their startup. These messages should then stop and users should be able to login via the Connection Stations.

Using Configuration Files

There are two configuration files that are part of the CNS-010 software. The file /usr/lib/cns/cnsd.conf is used by the host software, primarily for mapping tty device names to Connection Stations. The other type of configuration file is one used by the Connection Station thatXE "configuration file:general" describes all the system settings for the Connection Station. There is one of these files for each Connection Station. It is a text file and can be edited by any text editor. This file is loaded from the same source as the executable image which is downloaded to each Connection Station.

Note:  A small number of first generation Connection Stations manufactured in early 1993 have non-reprogrammable BIOS ROMs and their ROMs do not support loading configuration files. These units have serial numbers of the form 216xxJxxxx and manufacturing assembly number 50-00121-001-09. These numbers are marked on the base of the unit. If you have one of these units, you can still use CNS-010 release 1.1 or later but you will not be able to use configuration files. Central Data offers a hardware upgrade program to upgrade these units to a newer version. Contact Central Data sales for details.

The information in the configuration file is grouped in sections. Each section configures a part of the software in the Connection Station.

Note:  When you configure the Connection Station using the configuration file, it only defines the way that the Connection Station will act when it is turned on. Other commands given from a host computer can temporarily change these settings until you restart the Connection Station.

Default Configuration File

XE "configuration file:default"The Connection Station software comes with a default configuration file set with all 16 ports of the Connection Station having basic line parameters of 9600 baud, 8 data bits, 1 stop bit, and no parity.

Many examples or sample text is provided in the default configuration file but commented out with a semicolon at the beginning of the line. To use the sample text you simply remove the semicolon. Note, however, that uncommenting one section may require you to make changes in another section. More detailed procedures are provided in the following chapters.

Editing Configuration Files

XE "configuration file:editing"Because configuration files are text files, you can use a standard text editor to change them.

SYMBOL 183 \f "Symbol" \s 10 \h
If the configuration file is on a host system on the network, edit the configuration file on that host.

SYMBOL 183 \f "Symbol" \s 10 \h
If the configuration file is on the floppy diskette in the Connection Station, insert the floppy in any system that can read and write MS-DOS formatted floppies and edit the file there.

You do not have to be concerned about DOS format text files versus UNIX format text files. Either format will be accepted.

XE "reboot:cnsview command"After editing the configuration file, you must reboot the Connection Station in order for the changes to take effect. If you change the configuration file and want to download the files to the Connection Station again, the best method is to use the reboot command in cnsview. You can also simply power cycle the Connection Station and let it reboot using its normal boot process.

Note:  Giving the reboot command or unplugging the Connection Station will automatically disconnect all users.

Configuration File Backups

The setup script will backup the existing configuration file of any Connection Station that is being configured during the setup process. The backed-up configuration files will be have their original name and will be placed in a directory called usr/lib/cns/configfiles. This procedure is only valid if the configuration file follows the default Central Data naming convention, this is if the file is named hardware_address.cfg.

Also, the default configuration file name will key off of the file system type. If the file system supports long file names, then the long form of the file name will be used (e.g. 00406eXXXXXX.cfg). If the file system does not support long file names, the short form of the default configuration file will be used (e.g. 6eXXXXXX.cfg).

CNS-010 with SCO's IPX/SPX

SCO offers an optional networking package that includes the IPX and SPX protocol stacks. Both the SCO IPX/SPX XE "SCO IPX/SPX"  modules and those in CNS-010 are derived from the Novell Portable NetWare software. The SCO and Central Data implementations are not fully compatible, however. The SCO offering includes NVT and some IOCTLs which CNS-010 does not, and the installation and configuration of SCO's modules are somewhat different from those in CNS-010. Some SPX bugs that were found in early SCO versions have been fixed in the Central Data version. These bugs can cause SPX links to disconnect, which means that for the Connection Station, all users will experience a hang up.

Note:  To run with SCO's version of SPX and IPX, you must run: /etc/rc2.d/S60nps start before you run Central Data's setup program. This will ensure that SCO's stacks are running so setup will recognize them.

If you don't need NVT XE "NVT"  you should remove the SCO package before installing CNS-010 and use the IPX and SPX from CNS-010. If you do need NVT, you should install the SCO package before CNS-010. The CNS-010 installation will check to see if IPX and SPX are already installed. If they are, it will use the existing versions. If they are not, it will install its own versions. CNS-010 will operate with SCO's IPX/SPX but it will be somewhat less reliable due to the bugs previously noted. SCO's version of NVT will not operate with Central Data's IPX/SPX implementation.

Removing the Software

XE "installation:deinstallation"

XE "deinstallation"You will need to remove the software to perform upgrades or if you want to remove the CNS-010 package from your system. You also need to completely remove the software if you add additional Connection Stations to the host.

1.
Bring the system to single user mode.

2.
TypeXE "custom" custom, and choose Remove. custom asks you to select a product. Choose …Connection Station.

3.
Custom asks you to select packages to remove. Choose the CNS-010 package. Confirm that you want to remove the product. Custom will now remove the CNS-010 software. At the end it will ask you if you want to relink the kernel. Choose yes unless you are doing an upgrade. If you are doing an upgrade, follow the normal installation procedure from this point.

4.
If your system was not running STREAMS XE "STREAMS:removing"  before the CNS-010 was installed, you may want to disable STREAMS to save kernel memory after removing the CNS-010. Note that if you are running ODT or any of the SCO networking packages such as TCP/IP you should leave STREAMS enabled. To remove STREAMS, run mkdev streams and select option 2 to remove STREAMS modules from the kernel.

Troubleshooting

Symptom
What to check

The system does not boot
SYMBOL 183 \f "Symbol" \s 10 \hVerify the Ethernet adapter setup

SYMBOL 183 \f "Symbol" \s 10 \hVerify the UNIX kernel size

The system panics or halts after network startup
SYMBOL 183 \f "Symbol" \s 10 \hVerify the Ethernet adapter setup
SYMBOL 183 \f "Symbol" \s 10 \hVerify the UNIX kernel size

Incorrect Novell network number
SYMBOL 183 \f "Symbol" \s 10 \hVerify the Ethernet adapter setup
SYMBOL 183 \f "Symbol" \s 10 \hVerify the Ethernet integrity

SYMBOL 183 \f "Symbol" \s 10 \hVerify the UNIX kernel size

Cannot find a Connection Station
SYMBOL 183 \f "Symbol" \s 10 \hVerify the Ethernet adapter setup
SYMBOL 183 \f "Symbol" \s 10 \hVerify the UNIX kernel size

SYMBOL 183 \f "Symbol" \s 10 \hVerify the Ethernet integrity
SYMBOL 183 \f "Symbol" \s 10 \hVerify Connection Station hardware

Connection Station does not load
SYMBOL 183 \f "Symbol" \s 10 \hVerify the Ethernet integrity
SYMBOL 183 \f "Symbol" \s 10 \hVerify Connection Station hardware

Verifying the Ethernet host adapter setup

An incorrectly configured Ethernet adapterXE "host adapters:installation" can cause a variety of problems. Review the Install Necessary Hardware section early in this chapter for suggestions on troubleshooting an Ethernet host adapter and driver installation.

Verifying the UNIX kernel size

XE "kernel size"It is possible to build a UNIX kernel that is too large for the available memory on your host hardware. The kernel can link properly and even boot but fail when it tries to dynamically allocate memory such as STREAMS XE "STREAMS:troubleshooting"  buffers. This problem will only impact UNIX systems with small amounts of physical memory or systems which have tunable parameters for dynamically allocated memory set very high.

The CNS-010 installation process will increase the STREAMS buffer allocations for each Connection Station installed. Unfortunately, there is no completely reliable way to determine when the kernel is too large because each UNIX subsystem reports memory allocation failures in a different way. STREAMS, for example, just silently refuses to allocate any buffers if it cannot allocate the full amount.

If your adapter seems to be installed properly but none of your network packages including the CNS-010 seem to be working, you should verify STREAMS allocation using the UNIX crashXE "crash" and the strstXE "strst" commands. It will show 0 allocations if it could not allocate enough memory. See the Tuning STREAMS Resources section in Chapter 9.

Verifying the Ethernet integrity

If your host software seems to be installed properly but you cannot reach other devices on the network, the problem may be in your Ethernet hardware. The CNS-1600 and CNS-1610 Hardware Installation and User's Guide provides information on troubleshooting your Ethernet hardware.

XE "ipxping:cnsview command"You can use cnsview to test your Ethernet hardware. Type:

cnsview -c "ipxping ethernetaddr"

to use IPXXE "IPX protocol" to send an echo packet to a Connection Station. The ethernetaddr is given as networknumber.ethernetaddress, such as 00101491.00406e000134. The network number is the one reported by setup, and the Ethernet address is the one listed on the back of the Connection Station. The ipxping command will respond with:

ethernetaddr is alive

if the transmission was successful.

If the transmission was not successful, try simplifying your network. If your Ethernet adapter supports 10Base-T, you can run the cable supplied with your Connection Station directly from your Ethernet adapter to the MDI-X port on the Connection Station. This will keep any other devices from interfering with the transmission. If this simplified Ethernet works, you can try adding connections until it stops working to isolate the source of the problem.

Verifying the Connection Station hardware

If everything seems to be working but your Connection Station does not respond, check the indicator lights on the Connection Station front bezel. See the CNS-1600 and CNS-1610 Hardware Installation and User's Guide for a complete description of this process.

3. Terminals

XE "terminals:general"This chapter describes:

SYMBOL 183 \f "Symbol" \s 10 \h
Configuring Connection Station ports for use with terminals

SYMBOL 183 \f "Symbol" \s 10 \h
Configuring terminals

SYMBOL 183 \f "Symbol" \s 10 \h
Using multiple sessions

SYMBOL 183 \f "Symbol" \s 10 \h
Characteristics of common terminals

Installing Terminals

XE "installation:terminals"

XE "terminals:installation"This section provides an overview of the steps required to install a terminal. More details about configuring terminals and communicating with terminals are provided later in the chapter. If you are familiar with UNIX terminals, you can probably install one successfully using the instructions here. If you have not installed UNIX terminals before, we recommend reading the rest of this chapter before installing the terminal.

Note:  Use the following procedure to install a terminal using the default settings. Later sections give information on modifying the terminal settings and for information about specific terminal types.

To add a serial terminal to the Connection Station:

1.
Connect the cable from any Connection Station port to the modem port on your terminal using an appropriate cable adapter.


You can generally use the terminal adapter provided with the Connection Station. See the CNS-1600 and CNS-1610 Hardware Installation and User's Guide for more information on cable wiring and connector pinouts.

2.
Turn on the terminal.

3.
Verify settings of the terminal serial port using the Setup key on the terminal (or whatever method the terminal uses to set its parameters). The settings should be:


SYMBOL 183 \f "Symbol" \s 10 \h
9600 baud


SYMBOL 183 \f "Symbol" \s 10 \h
8 data bits


SYMBOL 183 \f "Symbol" \s 10 \h
1 stop bit


SYMBOL 183 \f "Symbol" \s 10 \h
no parity


SYMBOL 183 \f "Symbol" \s 10 \h
full duplex


SYMBOL 183 \f "Symbol" \s 10 \h
XON/XOFF handshaking

4.
Enable the tty device for logins if you did not already enable during the Connection Station setup with the command:

enable devname

where devname is the device name of the Connection Station port such as /dev/tty0101. Device names are discussed in the next section.

5.
Set the tty type with the cnsview command:

cnsview -c "set type term"


where term is one of the terminal types known to the terminfoXE "terminfo" command.

This completes the installation of terminals that use the default settings. The rest of this chapter describes configuring for other settings and commands that let you view the state of the terminal settings. Two additional features of the Connection Station, hibaud and multiple sessions, are also described.

Configuring Terminals

Terminal Device Names

XE "terminals:configuring"

XE "terminals:device names"

XE "device names"

 XE "TTY devices" For each physical port on a Connection Station, the CNS-010 setup program will create several device names. Connection Station terminal device names include the the Connection Station unit number, the port number on the Connection Station, and possibly a letter indicating the function of this device. The standard naming convention is:

ttyFNNXX
where F, the function of the port, is either a null string or alpha character a, b, c, d, e, f, g, n, or p; NN is the Connection Station unit number (01-99); and XX is the port number (01-16).

For example, the following devices talk to the first port on the first Connection Station:

Standard Device Names

Device Name
Session
Modem
 Special Function

/dev/tty0101
0
Y


/dev/ttya0101
1
Y


/dev/ttyb0101
2
Y


/dev/ttyc0101
3
Y


/dev/ttyd0101
4
Y


/dev/ttye0101
5
Y


/dev/ttyf0101
6
Y


/dev/ttyg0101
7
Y


/dev/ttyn0101
0
N
Ignore modem controls

/dev/ttyp0101
7
Y
Transparent printer

For most applications, you should use the basic port with modem controls such as /dev/tty0101 in the list above. This device will automatically log you out if you turn off your terminal and reset the line in case anything gets confused. The port name that ignores modem controls can be used if you do not want an accidental disconnect to abort your session. Session numbers relate to multiple session support, described later in this chapter. All sessions are equivalent except that when the Connection Station reboots or a port is reset, the port is set to session 0. The transparent printer device is described in the Configuring a Transparent Terminal Printer section of Chapter 4.

getty and the /etc/gettydefs File

XE "getty:description"The UNIX program that establishes the initial parameters and presents the initial login prompt is called getty. This program is invoked by initXE "init" with an argument given in the file /etc/inittabXE "/etc/inittab:description". This argument is a tag into a database in the file /etc/gettydefsXE "/etc/gettydefs:description". To permanently change any of the device parameters you will need to either change the tag name in the /etc/inittab file to a different entry in the /etc/gettydefs entry or modify the /etc/gettydefs file itself. Rather than modifying /etc/gettydefs entries when none of the existing entries match the desired configuration, the usual practice is to create a new entry with the desired configuration.

The process of activating a getty to monitor a terminal port for logins is referred to as “enabling” a port. This involves changing a field in the /etc/inittab entry from off to respawn and then alerting the init process with the telinit q command. SCO UNIX uses the enableXE "enable:SCO command" command to perform these tasks.

If you want to stop having a getty monitor a port so you can use the port for some other function such as printing, you must disable the port. You need to change the /etc/inittab field from respawn to off and alert the init process with the telinit q command.

Under SCO UNIX you give the disableXE "disable:SCO command" ttyname command, where ttyname is the last part of the device name. For example:

disable tty0101

will disable /dev/tty0101.

stty

XE "stty:description"The UNIX command for examining and temporarily changing tty parameters is stty. Typing:

stty -a

will display the current setting of your tty device. The -a flag gives a more complete listing than a simple stty command. You can also use this command to change settings such as the data rate. For example:

stty 38400

will change your data rate to 38400 baud. After typing this command you will have to use the Setup key on your terminal to change the terminal's data rate before you will see another UNIX prompt.

Note:  Data rates reported by stty may not reflect the actual data rate if the cnsview hibaudXE "hibaud" property is true for the selected port. When this property is true, certain data rates are reinterpreted to be larger values. See the description of hibaud in the hibaud section below.

You can also use stty to examine and set the parameters of another device besides the one you are using by redirecting the standard input. For example:

stty -a <ttydevice
will display the configuration of ttydevice such as /dev/tty0101.

Note:  Using stty to change parameters can often be confusing because it makes only temporary changes to the device. Whenever the device is closed and re-opened such as when you log out, the device parameters will be reset to their default values or the values established by gettyXE "getty". You must change the /etc/inittab or /etc/gettydefs files to make the changes permanent .

Changing Terminal Parameters

This section describes the communications parameters as they apply to terminals. Be sure to read the section on understanding data transmission in the CNS-1600 and CNS-1610 Hardware Installation and User's Guide for more information on these topics.

Data Rate

To change the data rateXE "data rate:terminals" of a terminal:

1.
Find or create the appropriate entry in /etc/gettydefsXE "/etc/gettydefs" for the speed you are using.

2.
Disable the terminal if it is currently enabled then re-enable at the new data rate with commands similar toXE "enable:SCO command"

XE "disable:SCO command":

disable tty0101
enable tty0101 19200

3.
Use the Setup function on the terminal to change the terminal's data rate and save the new setting. Power cycle the terminal to create a new getty using the updated information.

Note:  If the getty is enabled for a non-modem controlled device such as /dev/ttyn0101 instead of the modem controlled device /dev/tty0101, you will have to identify and kill any processes that had the device open before the new data rate will take effect.

Slew Rate

Slew rate means the rate that a physical signal transitions from one state to another. Slower slew rates allow you to operate over longer distances but the slew rate must be fast enough to recover the data.

The Connection Station allows you to program the slew rate in groups of four ports (1-4, 5-8, 9-12, 13-16) under software control. The Connection Station default slew rate operates at all data rates through 115200 baud. The default slew rate is not, however, optimal for longer distances which will operate at slower data rates. To operate over longer distances you need to change the slew rate to a lower value. The following table shows the tradeoffs:XE "RS-232:slew rate"

XE "RS-423:slew rate"

XE "RS-422:slew rate"

XE "RS-232:maximum distance"

XE "RS-423:maximum distance"

XE "RS-422:maximum distance"

XE "distance:RS-232"

XE "distance:RS-423"

XE "distance:RS-422"
Transmission Distance per Slew Rate

Slew Rate
Maximum Data Rate
Distance for RS‑423/422
Distance for RS‑232

slow
9600 baud
< 2300 ft (701m)
< 200 ft (60 m)

medium
38400 baud
< 625 ft (190 m)
< 200 ft (60 m)

fast
115200 baud
< 150 ft (45 m)
< 50 ft (15 m)

super
Reserved
< 130 ft (39 m)
N/A

To change the slew rateXE "slew rate" of a group of four ports to their minimum value, give the command:

cnsview -c "set slew slow" device
where device is the UNIX device name of the line you are modifying such as /dev/tty0101. The other values you can set the slew rate to are slow, medium, and fast (default).

Parity

You can use cnsview to report the number of parityXE "parity:terminals"

XE "parity:errors" errors observed on a port. To see a report on parity errors:

1.
Type:


cnsview -c "show errors"

2.
If the parity error value is greater than zero, take a corrective action such as slowing the data rate or improving the type of cable you are using.

Note:  You may see a few accidental parity errors when you first begin using parity. These should be ignored. If the number of errors keeps increasing throughout your session, then you have a reliability problem.

If you decide to enable parity for terminals, you must tell your UNIX system what type of parity you are using and how to respond to parity errors. We recommend even parity and the IGNPAR control mode option. In this mode the system ignores characters with parity errors and, to the user, a character with a parity error appears as though he never entered the character. 

XE "parity:setting"To enable even parity on data from the terminal:

1.
Use a text editor to modify the /etc/gettydefs file to include the following on a new /etc/gettydefs entry:

parenb -parodd -parmrk inpck


Keep all the other parameters the same as those you were using.

Note:  Modifying an existing /etc/gettydefs entry affects every terminal that uses that entry. For example, if you modify the parity for m, all terminals referencing this /etc/gettydefs line take on the new parity setting. It is safer to create a new entry.

2.
Use the Setup function on the terminal to change the terminal's parity to Even and save the new setting. Power cycle the terminal to create a new getty using the updated information.

Note:  If the getty is enabled for a non-modem controlled device such as /dev/ttyn0101 instead of the modem controlled device /dev/tty0101, you will have to identify and kill any processes that had the device open before the new setting will take effect.

Flow Control

Flow controlXE "flow control", sometimes known as pacing, prevents the sender in a serial connection from overrunning the receiver if it can send data faster than the receiver can process it. This type of overrun can occur even though the sender and receiver agree to send each individual character at the same rate. 

To prevent this kind of overrun from occurring, the receiver uses flow control to pace the transmitter. The Connection Station supports both software and hardware flow control in both directions. Output flow control is used by an attached device such as a terminal or modem to pause data being sent from the Connection Station. Input flow control is used by the Connection Station to pause data being sent from an attached device. The Connection Station does not generally need input flow control unless the path to the host runs slower than the effective data rate into the Connection Station.

Software Flow Control

Software flow control, often referred to as XON/XOFF flow control uses characters in the data stream to control the pace of data being sent in the opposite direction. Software flow control is normally managed by the UNIX service that initializes the port. For the login service, you enable software flow control in the gettydefs entry.

If your UNIX applications use Control-S or Control-Q as commands, use hardware flow controlXE "flow control:terminals". You should also use hardware flow control if your application changes the mode of the terminal to use non-standard XON/XOFF characters because some applications to not properly inform the driver that it needs to change these characters. Using hardware flow control avoids the problem.

To enable software flow control XE "flow control:software"   XE "software flow control" \t "See flow control, software" :

1.
On your terminal, set configuration options to enable XON/XOFF XE "xon/xoff" \t "See flow control, software" flow control.

2.
Type:

stty ixon ixoff


This will temporarily enable software flow control so you can test it.

Note:  Some sites use the ixany option of the stty command. Central Data does not recommend the use of the ixany option because ixany operates incorrectly on many terminals.

3.
To permanently activate software flow control on a login session, modify the gettydefs XE "/etc/gettydefs:flow control" 

 XE "gettydefs" \t "See /etc/gettydefs"  entry or add a new entry with ixon and ixoff set.

Note:  Modifying the /etc/gettydefs entry affects every terminal that uses that entry. It is safer to create a new entry.

You can also use the configuration file method to enable software flow control but this method only sets the initial values when the port is opened. The initial values will normally be overridden by subsequent UNIX initializations from gettydefs or other sources.

Hardware Flow Control

Hardware flow control uses modem control signals to pace the data. The Connection station permits either CTSXE "CTS" or DCDXE "DCD" input modem control signals to pace the rate at which is it sends data. Central Data recommends using CTS, as DCD is normally used by UNIX to detect hang ups. The Connection Station can use either the RTS or the DTR modem control signal to pace data being sent to it.

SCO UNIX only understands flow control using RTS and CTS. To use DCD or DTR for flow control, you will need to use the stty entry in the [Portnn] section of the configuration file to initialize the flow control. When you use this method, UNIX will not be aware that flow control is being applied and will not report it with the stty command.

To enable hardware flow control with UNIX commands XE "flow control:hardware" 

 XE "hardware flow control" \t "See flow control, hardware :

1.
Enable DTR hardware flow control on the terminal using the terminal's Setup function.

2.
Make sure that the cable includes a circuit from the flow control pin on the terminal (usually DTR or RTS) to the CTS circuit on the Connection Station. 

3.
Type:


stty rtsflow ctsflow

Note that the Terminal Adapter supplied with the Connection Station is a null modem configuration that attaches DTRXE "DTR" from the terminal to the CTS input on the Connection Station. This is because terminals and printers typically use DTR for hardware flow control. If you use the Central Data terminal adapter that crosses DTR to CTS, then use ctsxon on your stty configuration line for hardware flow control.

Other types of null modems typically cross DTR to DCD and RTS to CTS. When using this type of null modem you should use cdxon for output flow control and dtrxoff for input flow control. Note that when you use cdxon flow control, your connections will not automatically reset if you turn off your terminal.

Configuration File stty Flow Control OptionsXE "ixoff"

XE "ixon"

XE "dtrxoff"

XE "cdxon"

XE "rtsxoff"

XE "ctsxon"
Parameter
stty Entry for Enabled
stty Entry for Disabled

Software Input Flow Control
ixoff
-ixoff

Software Output Flow Control
ixon
-ixon

DTR Input Flow Control
dtrxoff
-dtrxoff

RTS Input Flow Control
rtsxoff
-rtsxoff

DCD Output Flow Control
cdxon
-cdxon

CTS Output Flow Control
ctsxon
-ctsxon

To enable hardware flow control using the configuration file:

1.
Edit the configuration file for the Connection Station.

2.
Find the [Portnn] section for the port you want to modify. The last two digits of the section name match the port number on the front of the Connection Station.


The port section will look something like:

[Port03]
;stty= 9600
...

3.
Remove the semicolon comment character and change the line to include your new flow control option.

[Port03]
stty=cdxon dtrxoff 
...

4.
Save the file and exit your text editor.

5.
When all users have finished using the Connection Station, reboot it to load the new configuration file. The port will now support DCD/DTR flow control.

Note:  When using DCD flow control, de-asserting DCD will not cause a hang up signal to be issued.

hibaud

XE "hibaud:general"

 XE "data rate:above 38400" The Connection Station has the ability to operate at data rates in excess of the 38400 bps supported by the sttyXE "stty" command. To use a port at rates above 38400, you must set the hibaud property for that port using cnsview. This will cause certain data rates set and reported by stty to be reinterpreted as higher rates. Many modern terminals, modems, and printers support these higher speeds.

The mapping of rates is shown in the following table:

hibaud Data Rates

stty Reported Data Rate
Actual Data Rate hibaud Not Set
Actual Data Rate hibaud Set

2400
2400
57600

4800
4800
76800

19200
19200
115200

A similar mapping effects other commands that manipulate data rates such as getty, cu and uucp.

XE "hibaud:installation"

XE "installation:hibaud"To change the data rate of a terminal to 115200 baud:

1.
Type:

cnsview -c "set hibaud" device

where device is the UNIX device name of the line you are modifying for the particular port, such as /dev/tty0101.

2.
Disable, then re-enable the port to the n gettydefs entry. This entry normally specifies a data rate of 19200, however, since hibaud is true, the actual rate will be 115200. stty will still report the rate as 19200. XE "enable:SCO command"

XE "disable:SCO command"
disable tty0101
enable tty0101 n

3.
Use the Setup function on the terminal to change the terminal's data rate and save the new setting. Power cycle the terminal to create a new getty using the updated information.

To restore normal operation when hibaud is set on a device:

1.
Type:

cnsview -c "set -hibaud" device

where device is the UNIX device name of the line you are modifying such as /dev/tty0101.

2.
Use a text editor to change the inittab file to the appropriate gettydefs entry. 

3.
Use the Setup function on the terminal to change the terminal's data rate and save the new setting. Power cycle the terminal to create a new getty using the updated information.

Multiple Sessions

XE "multiple sessions:general"

XE "sessions" \t "see multiple sessions" \iMultiple sessions is a feature of the Connection Station that enables a terminal to support multiple login sessions on one or more hosts. Each session acts a like a unique host tty device. Multiple sessions enable you to quickly switch between different applications on the same terminal using a hot key sequence.

The Connection Station multiple sessions feature is similar to the mscreenXE "mscreen" capability available on some UNIX systems in that it allows a user access to more than one application from the same terminal. Unlike mscreen, Connection Station permanently associates a unique tty device with each session. 

When using multiple sessions, each session must have a getty enabled for the device associated with that session and each session retains its own logical stty settings, such as echo. All sessions on a single physical port should use the same /etc/gettydefs entry as the physical parameters such as data rate can be reset by any of the virtual session gettys. 

When you switch from one session to another, the first session is frozen. Output to the frozen session is blocked until you resume that session.

Multiple sessions can only refresh or update the screen when you switch back to a session if the terminal itself supports multiple display pages. You should limit the number of sessions to the number of display pages avoid confusion. If you enable more sessions than the number of display pages in your terminal, when you switch to sessions without display pages, the Connection Station cannot perform a screen refresh for the session. 

In addition, multiple sessions does not recognize special terminal modes such as PCTERM mode XE "PCTERM mode" . If you switch out of a session using a special terminal mode, multiple sessions does not preserve this mode. This precludes the use of multiple session with some applications.

The capability of using multiple sessions is a property of a Connection Station serial port. This property can be enabled or disabled on a port by port basis. When you enable the property you can also specify a set of hot keys that can be used to switch between sessions. You can enable the property and the associated hot keys in two ways. First, you can use a cnsview command to enable and disable the property. If you enable the property with cnsview, it will not remain enabled when the Connection Station reboots. Second, you can enable the property use a Connection Station configuration file. When you enable it this way, it will be re-enabled every time the Connection Station reboots. Central Data recommends that you use the configuration file method as it behaves more consistently.

Note:  Starting with release 1.1, multiple sessions work a little differently than they did in previous versions. In previous versions, the mscreen property was automatically disabled when you terminated all sessions. In the new release, the property stays enabled unless you explicitly disable it. Also, when you exit out of a session, you remain in the session you exited from rather than being switched to the base session.

Setup on Multiple Hosts

XE "multiple sessions:multiple hosts"Setting up multiple session support with multiple hosts is essentially the same as with a single host except that you must only enable a session on a single host. If you enable the same session on more than one host, the first one to communicate with the Connection Station will succeed and the others will fail.

For example, the following table shows how to set up a configuration where four hosts each have two sessions on a port:

Session
tty Name
Host 1
Host 2
Host 3
Host 4

0
tty0101
enabled
disabled
disabled
disabled

1
ttya0101
enabled
disabled
disabled
disabled

2
ttyb0101
disabled
enabled
disabled
disabled

3
ttyc0101
disabled
enabled
disabled
disabled

4
ttyd0101
disabled
disabled
enabled
disabled

5
ttye0101
disabled
disabled
enabled
disabled

6
ttyf0101
disabled
disabled
disabled
enabled

7
ttyg0101
disabled
disabled
disabled
enabled

Note that the tty names do not have to be the same on each host. Only the session numbers matter. A port may be tty0101 on one host and tty0301 on another depending on how the Connection Stations are named on the host.

Enabling Multiple Sessions with Configuration Files

You can enable multiple sessions XE "multiple sessions:configuration file parameters"  for a port on a permanent basis by editing the configuration file XE "configuration file:multiple session parameters"  for the Connection Station that contains the port.

XE "multiple sessions:installation"

XE "installation:multiple sessions"To enable multiple sessions on a port:

1.
Use a text editor to edit the configuration file for the Connection Station with the port you are enabling multiple sessions on. This file is normally named /usr/lib/cns/eaddr.cfg where eaddr is the Ethernet hardware address of the Connection Station. This file will be located on the host that boots the Connection Station.

2.
Locate the [Portnn] section for the port you plan to enable configuration files on. In this section, locate the entry named mscreen and change its value from 0 to 1. 

3.
Set the terminal type to one of the types in the Built In Terminal Types table later in this chapter, or define your own hot keys. See the Custom Hot Keys section later in this chapter for information on defining your own hot keys. 


For example, if you were enabling multiple sessions on port 1 of a Connection Station, the resulting configuration file section will look something like:

[Port01]
...
mscreen XE "mscreen:configuration file parameter" =1
terminalType XE "terminalType:configuration file parameter" =wy60
...

4.
Write the configuration file from your editor and exit the editor. 

5.
Make sure all users have logged off the Connection Station and then reboot it.

Enabling Multiple Sessions with cnsview

The cnsview command can be used to enable and disable multiple sessions on a temporary basis. When using cnsview to enable multiple sessions, the CNS-010 software refers to the SCO provided file /etc/mscreencapXE "/etc/mscreencap" for information about how many display pages a terminal supports and the proper commands for switching between sessions. In order for the Connection Station to access this information, you have to identify the type of terminal you are using. You can use terminals other than those listed in the database by adding the command sequences and terminal type to the database.

Note that the display switching syntax in the Connection Station configuration file supports features such as the hot key timeout that are not present in /etc/mscreencap. When you use /etc/mscreencap, the hot key timeout defaults to 100 milliseconds.

XE "multiple sessions:cnsview"

XE "cnsview:multiple sessions"To enable multiple sessions on a port with cnsview:

1.
Associate the correct terminal type with the virtual sessions that will be active on that port. You can either directly edit the /etc/ttytypeXE "/etc/ttytype" file or use the cnsview command. Note that each port can have seven virtual sessions. Refer to the Terminal Device Names section earlier in this chapter for naming conventions for these virtual sessions.

2.
Refer to the /etc/mscreencapXE "/etc/mscreencap" file to note the function key for switching between sessions on the designated terminal. For example, the function key sequence for the first two tty sessions on a Wyse 60 are Shift-F1 and Shift-F2.

3.
To ensure that the cursor addressing codes do not interfere with the terminal sessions, Central Data has created the /usr/lib/cns/escdefXE "/usr/lib/cns/escdef" file. This file contains the escape sequence definitions for standard terminals. If your terminal is not listed in the file, you may still set up multiple sessions; however, your terminal screen may appear garbled if you switch to a different sessions while the screen is being updated.

4.
For each port, type:


enable devname


For example, to enable the first virtual session on the third port of the second Connection Station, you would use the command:


enable ttya0203

5.
Initiate multiple sessions by typing


cnsview -c "set mscreen" 


This will activate the hot keys so that you can use them to switch sessions. When you execute this command you will be initially placed in session 0.

Note:  If your login script contains a tputXE "tput" command that resets the terminal, the output intended for virtual sessions will be output to the terminal page associated with session 0 after the terminal is reset. To correct this confusion, just use the hot keys to switch between sessions and clear each screen. You can avoid this problem by adjusting your login script to not reset the terminal except when you are logging in on a non-virtual session.

XE "multiple sessions:disabling"To disable multiple sessions on a port give the command:

cnsview -c "set -mscreen"

Using Hot Keys

When hot keys XE "hot-key:using"  are defined for a port, you can press a hot key to switch to another session. For example, if you enable a login on one host in session 0  and a login to a different host in session 1, you can switch between them by pressing a hot key.

The default configuration file also defines hot keys for certain other functions:

Special Function Keys

WHO
Show what session you are currently using.

HELP
Show what hot keys are defined.

STOP
Hang-up all sessions and exit the command session.

QUIT
Terminate the current session only.

The hot key definitions for the built-in terminal types except for ansi and vt100 assign these functions and the session switch functions to Shifted function keys (i.e. Shift-F1, Shift-F2, etc.) as shown in the following table:

Standard Hot Key Assignments

Key
Function
Description

Shift-F1
Switch 0
Switch to session 0

Shift-F2
Switch 1
Switch to session 1

Shift-F3
Switch 2
Switch to session 2

Shift-F4
Switch 3
Switch to session 3

Shift-F5
Switch 4
Switch to session 4

Shift-F6
Switch 5
Switch to session 5

Shift-F7
Switch 6
Switch to session 6

Shift-F8
Switch 7
Switch to session 7

Shift-F9
WHO
Display current session number

Shift-F10
HELP
Display current hot keys

Shift-F11
STOP
Terminate all sessions and logout

Shift-F12
QUIT
Terminate current session only

To type one of these hot keys, press the Shift key and one of the function keys on your keyboard.

When you use the Connection Station configuration file, the hot key definitions for the built-in terminal types ansi and vt100 assign these functions and the session switch functions to a two character sequence as shown in the following table:

ANSI Style Hot Key Assignments

Key
Function
Description

Control-A 1
Switch 0
Switch to session 0

Control-A 2
Switch 1
Switch to session 1

Control-A 3
Switch 2
Switch to session 2

Control-A 4
Switch 3
Switch to session 3

Control-A 5
Switch 4
Switch to session 4

Control-A 6
Switch 5
Switch to session 5

Control-A 7
Switch 6
Switch to session 6

Control-A 8
WHO
Display current session number

Control-A 9
HELP
Display current hot keys

Control-A 0
STOP
Terminate all sessions and logout

Control-A -
QUIT
Terminate current session only

Control-A

Control-A
FORWARD
Pass a Control-A to the application

To type one of these hot keys, simultaneously press the Control key and the A key on your keyboard, then release them and press one of the number keys or the minus key. When using this terminal type, the hot key timeout is set to infinite. This means that the hot key interpreter will wait forever for you to type the next key. To pass a Control-A to your application, you must type two Control-A's in sequence. Note that this terminal type supports hot keys for only seven of the eight possible sessions. To reach the eighth session you must use the cnsview session property.

Built-in Terminal Types XE "built-in terminal types" 
XE "terminal types:built-in"The CNS-010 software has the hot key data for selected terminals built-in when you enable multiple sessions using the configuration file. To use hot keys on one of these terminals, you simply set the terminal type in the configuration file.

The following terminal types are built into the CNS-010 software: 

Built in Terminal Types

Name
Applicable Terminals
Notes

dumb
Any
No function keys are recognized.

ansi
vt100
VT100
VT3XX
VT4XX
Uses a two character hot key sequence, not function keys. No display pages are supported, so clear screen on session switch.

wy50
wy60
Wyse 50
Wyse 60
Wyse 160
Assumes wy50+ emulation mode with enhanced mode off. Six display pages for sessions 0-5. For session 6 & 7, clear screen.

ibm3151
ibm3161
ibm3164
IBM 3151
IBM 3161
IBM 3164
No display pages, so clear the screen on session switch.

Note:  The set of terminal types available using the configuration file is different from the set of terminal types available using cnsview. You should examine the file /etc/mscreencap XE "/etc/mscreencap"  on your system to see what terminals are supported using cnsview.

Custom Hot Keys

XE "hot-key:custom"If the terminal you are using is not one of the built-in types, you can still use hot keys and multiple sessions. In this case, you must define the hot keys explicitly in the appropriate [Portnn] section of your configuration file.

To allow multiple sessions on a particular port, you need to use additional entries in the [Portnn XE "Portnn:configuration file section" ] section. Those entries are:

Custom Hot Key Configuration File Entries

nhotkeys XE "nhotkeys:configuration file entry" 

 XE "nhotkeys:configuration file entry" =nn
Defines the number of hot keys to be used for switching between multiple terminal sessions on a single port.

hotkeynn XE "hotkeynn:configuration file entry" = string1, string2, string3, word, nn 
Defines the hot key sequences for this port where string1 is a help string, string2 is the input string to switch to this session, string3 is the string that output to the terminal, word is a command function for the key:

NONE

Key doesn't function

WHO

Key identifies current session

HELP

Key outputs help strings

STOP

Key stops session

QUIT

Key quits session

FORWARD
pass string 3 to the application

SWITCH nn
Key switches to defined session

If the command is SWITCH, the session number must be defined by including the nn parameter. It is ignored by the other commands

In the hot key definition, the first parameter, the help string, is what is displayed as the key definition when the help key is entered. This string is only the key portion of the message, not the entire help messages. For example, if you define a hot key to be associated with Shift-F1, you might enter the string "Shift-F1" as this value. This string can be a maximum of 10 characters long.

The next value, the input string, is the sequence of characters expected from the terminal or user when this hot key is entered. For terminal derived sequences this will normally be a group of characters beginning with some kind of escape character. For hot keys explicitly entered by a user, the input string can be one or multiple characters. The maximum length of the input string is 6 characters. All characters that can form a potential match for the input string will be delayed in the Connection Station until enough characters have been entered to unambiguously resolve whether the sequence is one of the hot keys or until the timeout expires (see below). In the configuration file this string is a “quoted string.” See Appendix A for the syntax of configuration file quoted strings.

The next value, the output string, is the sequence of characters that is echoed back to the terminal when a switch hot key is recognized or is passed on to the host when a forward hot key is recognized. A maximum of 8 characters can be output. You can use this string for page switching on the terminal, clearing the terminal screen or other functions. For a forward function, it is normally the escape key but can be any sequence of characters thus creating a simple macro capability. You can define multiple forward hot keys up to the maximum number of 12 hot keys. In the configuration file this string is a “quoted string.” See Appendix A for the syntax of configuration file quoted strings.

For example, the following entries define a custom hot key configuration on port 1. Only two sessions are recognized and no special functions are supported. The sessions are activated by typing control characters rather than function keys. The page switch in this example is for a Wyse 60 terminal.

[Port01]
...
nhotkeys=2
hotkey00=Control A,^A,\033w0,SWITCH,0
hotkey01=Control B,^B,\033w1,SWITCH,1

There is another hot key parameter that you may want to control, the hot key XE "hot-key:timeout"  timeout XE "timeout:hotkey" . Most terminal function keys transmit a sequence of characters that begin with the same characters used by normal applications. To distinguish between a function key and normal application keys, the Connection Station will only recognize function keys if all the keys in the sequence arrive with the hot key timeout period. If the timeout period expires without all the function key sequence having been received, the keys received so far are transmitted to the host as normal application keys.

The default hot key timeout is 0.1 seconds. You can change this if necessary by setting the hotkeyTimeout entry of a port section. The value should be the number of microseconds for the timeout, e.g. 100000 for the default value of 0.1 seconds. If you set this value to 0, the timeout period is assumed to be infinite. In this case, characters that match the beginning of a hot key sequence will not be transmitted to the host until at least one character that differs from any of the possible hot keys is typed.

The hot keys are normally assumed to be bound to function keys, assuming that the terminal will pass the entire sequence of characters to the system in one burst. You can also define an alternate style of hot keys that involve an escape key followed by another key that you type to select the function. For this style of hot keys you will want to set the timeout to 0 meaning infinite. You will also want to define the FORWARD function so that you can pass the escape key to the application by typing it twice.

Troubleshooting

Symptom
What to check

The terminal does not respond
SYMBOL 183 \f "Symbol" \s 10 \hVerify the cabling

SYMBOL 183 \f "Symbol" \s 10 \hVerify that getty is enabled

SYMBOL 183 \f "Symbol" \s 10 \hVerify the transmission parameters

You see garbled characters
SYMBOL 183 \f "Symbol" \s 10 \hVerify the transmission parameters

You see output to the terminal but they keyboard does not function
SYMBOL 183 \f "Symbol" \s 10 \hVerify the transmission parameters

SYMBOL 183 \f "Symbol" \s 10 \hVerify the cabling

You see missing or bad cursor addressing
SYMBOL 183 \f "Symbol" \s 10 \hVerify the terminal type

SYMBOL 183 \f "Symbol" \s 10 \hVerify the flow control

Multiple sessions does not refresh the screen properly on switch
SYMBOL 183 \f "Symbol" \s 10 \hVerify the Terminal Type

SYMBOL 183 \f "Symbol" \s 10 \hVerify that mscreen is enabled

Verifying the Cabling

First, check the LED on the Connection Station for the port you are using. If the light is not blinking or on continuously, your cabling is not correct. This light monitors the TxD signal from the terminal.

If you are using a modem control device, type the following on a working terminal to check the status modem signals:

cnsview -c "show modem" devicename
where devicename is the name of the device such as /dev/tty0101. DCD and CTS should both be 1.

Finally, you can use an RS-232 tester plugged into the back of the terminal. The TxD and RxD lines should be not asserted, and all other lines should be asserted.

Verifying that getty is Enabled

XE "getty"

XE "ps"Type the following command to UNIX from a working terminal:

ps -t ttyname
where ttyname is the last part of the devicename such as tty0101 for /dev/tty0101. This should print a line with getty in it. If you see a process that is not getty, you should kill that process and try the ps command again.

If you do not see a getty, you should re-enable the device.

Verifying the Transmission Parameters

XE "stty"Type the following command to UNIX from a working terminal:

stty -a <devicename
where devicename is the name of the tty device you are testing such as /dev/tty0101. Next use the terminal's Setup function and compare the following parameters.

The data rate on the terminal should match the data rate printed by stty.

You should see cs8 on the stty list if your terminal is set for 8 bit characters and cs7 if your terminal is set for 7 bit characters.

You should see -parenb on the stty list if your terminal is set for no parity. If your terminal is set for even parity, then stty should show parenb and

-parodd. If your terminal is set for odd parity then stty should show parenb and parodd.

Your terminal should be set for one stop bit. You should see -cstopb on the stty list.

If any of these settings do not match, you should change the setting on your terminal or use another /etc/gettydefs entry that matches the settings you want to use.

Verifying the Flow Control

XE "flow control:troubleshooting"

XE "stty"Type the following command to UNIX from a working terminal:

stty -a <devicename
where devicename is the name of the tty device you are testing such as /dev/tty0101. Next use the terminal's Setup function and compare the following parameters.

If you terminal is set for XON/XOFF flow control, you should see ixon on the stty list.

If your terminal is set for DTR flow control, you should see ctsflow on the stty list. Make sure that the DTR modem control signal from the terminal is routed to the CTS input on the Connection Station.

If any of these settings do not match, you should change the setting on your terminal or use another /etc/gettydefs entry that matches the settings you want to use. You should be using some kind of flow control unless you need to run at data rates below 9600 baud for some reason.

Verifying the Terminal Type

Type the following command to UNIX from a working terminal:

cnsview -c "show type" devicename
where devicename is the name of the tty device you are testing such as /dev/tty0101. This will print what type of terminal UNIX thinks you are using. If this value is unknown, you should set the terminal type using the procedure described earlier in this chapter.

Next use the terminal's Setup function and verify that the terminal's personality or emulation matches the type that UNIX thinks it is. Most terminals can emulate multiple types of terminals so that just looking at the terminal itself is not sufficient to determine its type.

Verifying that mscreen is Enabled

XE "mscreen:troubleshooting"Type the following command to UNIX from a working terminal:

cnsview -c "show mscreen" devicename
where devicename is the name of the tty device you are testing such as /dev/tty0101. This is should print a 1. If it does not, then you should enable mscreen using the procedure in this chapter.

Type the help hot key, (Shift-F8 on Wyse terminals). This should print a list of keys.

If the mscreen function is still not working and you have verified the terminal type, reset the port with the following command:

cnsview -c reset devicename
You will need to login again on the affected port and turn on mscreen again.

4. Printers

XE "printers:general"This chapter describes how to:

SYMBOL 183 \f "Symbol" \s 10 \h
Install printers on the Connection Station

SYMBOL 183 \f "Symbol" \s 10 \h
Configure a printer

SYMBOL 183 \f "Symbol" \s 10 \h
Use transparent printing on a terminal

The Connection Station supports serial printers, parallel printers, or “transparent printers” hooked to the auxiliary port of a terminal. Some printers offer a choice of interfaces. When practical, parallel interfaces are the easiest to use and give the highest performance. Unfortunately, using a parallel interface requires the printer to be located relatively near the Connection Station. 

Serial printers permit the printer to be located further away from the Connection Station but are somewhat more troublesome to configure. A terminal transparent printerXE "terminal transparent printer" \t "see printers" \i

XE "printers:terminal transparent" is an ASCII printer attached to a terminal that is used independently from the terminal. Terminal transparent printers can free up a Connection Station port, but offer lower performance and also can be troublesome to configure. You cannot use escape codes to set up terminal transparent printers, and you cannot print graphics on them.

Installing Printers

XE "printers:installation"

XE "installation:printers"This section provides an overview of the steps required to install a printer. More details about configuring printers and communicating with printers are provided later in the chapter. If you are familiar with UNIX printers, you can probably install one successfully using the instructions here. If you have not installed UNIX printers before, we recommend reading the rest of this chapter before installing the printer.

Connecting a Serial Printer

1.
XE "printers:serial"Disable terminal login on the Connection Station port that you are going to use if that port has already been enabled. For example, to disable a tty named /dev/tty0101 you enter:

disable tty0101

2.
Connect the printer to the Connection Station using a null modem cable or a terminal adapter plug like the one provided with the Connection Station. For more information about null modem cables and adapters, refer to the CNS-1600 and CNS-1610 Hardware Installation and User's Guide.

3.
Configure the printer using the SCO UNIX sysadmshXE "sysadmsh" command. For the device name, use the Connection Station port device name such as /dev/tty0101.

Connecting a Parallel Printer

1.
XE "printers:parallel"Connect the printer to the Connection Station.

2.
Configure the printer with the SCO UNIX sysadmsh command.XE "sysadmsh" For the device name, use the Connection Station port device name such as /dev/lpt0101.

Connecting a Terminal Transparent Printer

1.
XE "printers:terminal transparent"Connect the printer to the auxiliary port of the terminal.

2.
Use the Setup key on the terminal to set the data rate, character size, stop bits and parity to match those expected by the printer.

3.
Set the type of the terminal (if it has not already been established) by typing:

cnsview -c "set type termtype" device

where termtype is the type of the terminal and device is the file system name of the transparent printer device such as /dev/ttyp0101.

4.
Set the characteristics of the printer by typing:

cnsview device
>> set tpparam XE "tpparam:cnsview property"  rate therate
>> set tpparam enter theenter
>> set tpparam exit theexit

>> q


where therate is the effective data rate of the printer in characters per second, theenter is the escape string use to switch the terminal into transparent print mode, theexit is the escape string used to leave transparent print mode and device is the file system name of the transparent printer device such as /dev/ttyp0101.

5.
Enable transparent printing on the device of the printer by typing:

cnsview -c "set tprint" device

where device is the file system name of the transparent printer device such as /dev/ttyp0101.

6.
Configure the printer with the SCO UNIX sysadmshXE "sysadmsh" command. The line parameters of the printer device should be the same as those of the terminal’s host port and not those of its auxiliary port.

Configuring Serial Printers

The  XE "printers:configuring serial" printer subsystem relies on a printer spooler to run a set of printers. The printer spooler copies a file from the spool directory to the device using a special program called a printer model. The printer model sets the communications parameters used by the Connection Station.

This section describes the sysadmshXE "sysadmsh" commands used to configure printers.

Assigning a Printer to a Device

Before using a printer you must assign a printer to a device. This identifies which physical port is associated with a printer.

1.
In sysadmsh, choose Printers, then Configure, and finally Add or Modify.

2.
In the device field, type the name of the Connection Station port to which you want to connect this printer such as /dev/tty0101.

Establishing Communication Parameters for a Device

The simplest method of establishing communication parameters for a device is to use the default settings, such as the following: 

SYMBOL 183 \f "Symbol" \s 10 \h
9600 baud XE "printers:data rate" 
SYMBOL 183 \f "Symbol" \s 10 \h
8 data bits

SYMBOL 183 \f "Symbol" \s 10 \h
1 stop bit

SYMBOL 183 \f "Symbol" \s 10 \h
no parity

SYMBOL 183 \f "Symbol" \s 10 \h
XON/XOFF handshaking

If you want to change one of these parameters, use parameter names similar to those used in stty. For more information on these parameters, refer to the stty section of Chapter 3.

1.
In sysadmsh, choose Printers, then Configure, and then Parameters.

2.
In the default initial settings stty field, enter your stty options.

Configuring a Parallel Printer

XE "printers:parallel"

 XE "printers:configuring parallel" When configuring a parallel printer, you must simply establish a device name.

1.
In sysadmshXE "sysadmsh", choose Printers, then Configure, and then Add or Modify.

2.
In the device field, enter the name of the Connection Station port to which you want to connect this printer such as /dev/lpt0101.

Configuring a Transparent Terminal Printer

XE "printers:transparent terminal"Printers can be attached to the auxiliary RS-232 ports of some terminals and used as general purpose system printers, independent of work being done on the associated terminal. 

The device name for the auxiliary port is ttypNNXX, where NN defines the Connection Station and XX defines the port number from 1 to 16. 

The cnsviewXE "cnsview" program controls the operation of transparent printing. It is used to switch the character stream to a printer or to the terminal, indicate the average printing rate supported, and can also specify the terminal type. The terminal type field provides information needed to avoid sending characters to the printer port in the middle of multi-character control sequences being sent to the terminal.

It is important that the communication between the terminal and the printer must be set up at the terminal. The terminal should have a setup mode that allows the communications parameters of auxiliary port to be set. These parameters must match between the terminal and the printer. The following table shows important parameters and recommended settings:

Default Parameters

Setting
Value

Data Rate
9600

Stop Bits
1

Parity
None

Character Size
8

Flow Control
None

Note that no flow control is used. To use a transparent printer without impacting terminal operation, you must prevent the printer from ever issuing a flow control command to the terminal. If it does, the terminal will block and you will not see screen updates. 

The transparent printer device includes a mechanism that will help you prevent the printer from flow controlling. It has a parameter called rate that automatically throttles the average data rate to a specified number of characters per second. It does this by pausing between bursts of characters to slow down the average character rate. Note that it does not change the actual baud rate. You should set the rate to the highest number of characters per second that your printer can sustain without overflowing its buffers. Normally this will be much lower than the equivalent baud rate used to transmit individual characters. 

You can calculate your printer's effective printing rate by measuring how long it takes to print a large file. Simply divide the number of characters in the file by the number of seconds it took to print the file. Alternatively you can set the transparent printer device rate to an arbitrary value such as 100 character per second, then tuning it to improve performance. If you set the rate too high, your terminal will pause intermittently or your print output will be garbled. In this case, set the rate to lower value.

To set the rate of a transparent printer device, type:

cnsview -c "set tpparam rate therate" device
where therate is the rate in characters per second and device is the UNIX device name of the transparent printer device. This will be normally something like /dev/ttyp0101.

Two additional parameters must also be specified. These are the escape sequencesXE "escape sequences"

XE "printers:escape sequences" used by your terminal to redirect output from the display screen to the printer port. Not all terminals have this ability. If your terminal does not have a suitable escape sequence, you will not be able to use transparent printing. The following table shows the escape sequences you should supply to cnsview for some popular terminals:

Transparent Print Escapes 

Terminal
enter
exit

VT100, VT200 VT220, VT300, VT420
\E[5i
\E[4i

Wyse 30
\030^X
\024^T

Wyse 50, Wyse 60, Wyse 160
\Ed#
^T

Qume/ITT 101
^R
^T\EA

Televideo
\E`
\Ea

Note that cnsview uses \E to describe the ESC character (033). Control characters are entered by preceding them with the ^ character, thus ^T mean Control-T.

Wiring Printers

 XE "printers:wiring" The physical connection issues relating to serial printers are essentially the same as those for terminals. For more information, see the discussion on serial wiring in the CNS-1600 and CNS-1610 Hardware Installation and User's Guide. That manual also has pinouts for serial printer cables.

To wire a parallel printer you need a standard PC parallel printer cable. Central Data recommends that you keep this cable less than 10 feet (3 meters) in length for maximum reliability.

 XE "transparent terminal printers" \t "See printers, transparent terminal" Wiring for transparent printers depends entirely on the terminal and printer; the Connection Station is not electrically involved in this connection. For example, the Wyse 60 uses DCE pinouts for its auxiliary port so to connect it to a typical serial printer you need a straight through cable that connect transmit to transmit, receive to receive as opposed to a null modem XE "null modem"  cable. One way to accomplish this is to use two Central Data modem adapters (Central Data part number 60-1166-01) connected with an RJ-45 cable. If the terminal wires its AUX port as a DTE then you can a Central Data terminal adapter (Central Data part number 60-1167-01) connected to a Central Data modem adapter (Central Data part number 60-1166-01).

Serial Printer Transmission

The transmission issues for printers mirror those for terminals. Be sure to read the Changing Terminal Parameters section in Chapter 3 of this manual, and Chapter 5 in the CNS-1600 and CNS-1610 Hardware Installation and User's Guide for more information on these topics.

Data Rate

XE "data rate"

XE "printers:data rate"Laser printers typically contain more powerful processors than terminals and can receive data at a much faster rate. Therefore, when using a laser printer, set the data rate as high as possible.

Note:  You can use the cnsview hibaud XE "hibaud"property to set a line to transmit and receive data in excess of 38400 baud. See the discussion on hibaud in Chapter 3.

Flow Control 

XE "flow control:printers"

XE "printers:flow control"When using any serial printer you must use flow control. For an RS-232 interface, use hardware flow control. RS-422 does not support hardware flow control, therefore use XON/XOFF flow control.

Printers use DTR, and thus you can use a null modem with these printers. For more information on null modems, see the CNS-1600 and CNS-1610 Hardware Installation and User's Guide.

Parallel Printers

XE "printers:parallel"Parallel printers provide better performance than serial printers do. However, the parallel interface limits the distance between the Connection Station and the printer.

TroubleshootingXE "printers:troubleshooting"

XE "troubleshooting:printers"
Symptom
What to check

Serial printer not working
SYMBOL 183 \f "Symbol" \s 10 \hVerify printer status

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer enabled

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer accepting requests

SYMBOL 183 \f "Symbol" \s 10 \hVerify the serial cabling

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer model

Parallel printer not working
SYMBOL 183 \f "Symbol" \s 10 \hVerify printer status

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer enabled

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer accepting requests

SYMBOL 183 \f "Symbol" \s 10 \hVerify the parallel cabling

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer model

Terminal transparent printer not working
SYMBOL 183 \f "Symbol" \s 10 \hVerify printer status

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer enabled

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer accepting requests

SYMBOL 183 \f "Symbol" \s 10 \hVerify serial connection

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer model
SYMBOL 183 \f "Symbol" \s 10 \hVerify that you are only sending ASCII data to the printer

Garbage characters on serial printer
SYMBOL 183 \f "Symbol" \s 10 \hVerify serial connection

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer model

Garbage characters on parallel printer
SYMBOL 183 \f "Symbol" \s 10 \hVerify printer model

Garbage characters on terminal transparent printer
SYMBOL 183 \f "Symbol" \s 10 \hVerify terminal to printer connection.

SYMBOL 183 \f "Symbol" \s 10 \hVerify printer model.

Characters dropped on serial printer
SYMBOL 183 \f "Symbol" \s 10 \hVerify flow control.

Characters dropped on terminal transparent printer
SYMBOL 183 \f "Symbol" \s 10 \hVerify tpparam rate parameter

Attached terminal of terminal transparent printer stops responding
SYMBOL 183 \f "Symbol" \s 10 \hVerify tpparam rate parameter

Verifying the printer status

Check your printer to make sure it is on line and does not show an error condition or paper out.

Verifying the serial cabling

First check the LED on the Connection Station for the port you are using. If the light is not blinking or on continuously, your cabling is not correct. This light monitors the TxD signal of data from the printer (usually just flow control characters).

Use cnsview to check the status modem signals:

cnsview -c "show modem" devicename
where devicename is the name of the device such as /dev/tty0101. CTS and DCD should both be 1.

Finally, you can use an RS-232 tester plugged into the back of the modem. The modem control line should be asserted, the DTR line may flicker, and the TxD and RxD lines should flicker as data crosses the tester.

Verifying the parallel cabling

Use cnsview to check the printer control signals:

cnsview -c "show lptctl XE "lptctl:cnsview property" " devicename
where devicename is the name of the device such as /dev/lpt0101. When the printer is on line but not printing you should see:


selected:   1

peb:        0

error:      0

selectin:   1

init:       0

feed:       0

If you do not see these signals, you should try replacing the printer cable.

Verifying the printer is enabled

Use the lpstatXE "lpstat" -t command to check the printer status.

Verifying the printer is accepting requests

Use the lpstat -t command to check the printer status.

Verifying the printer model

Use the lpstat -p -l command and verify that the printer model matches the type of printer you have.

Verifying the flow control

Type the following command to UNIX:

stty -a <devicename
XE "stty"where devicename is the name of the printer device you are testing such as /dev/tty0101. Check the printer settings to determine what type of flow control is selected

If you printer is set for XON/XOFF flow control, you should see ixon on the stty list.

If your printer is set for DTR flow control, you should see ctsflow on the stty list. Make sure that the DTR modem control signal from the printer is routed to the CTS input on the Connection Station.

Verifying the transparent printer rate parameter

Type the following command to UNIX:

cnsview -c "show tpparam rate" devicename
where devicename is the name of the transparent printer device you are testing such as /dev/ttyp0101. This will respond with a number like 100 that is the number of characters per second. Set this value to a very low number like 10.

cnsview -c "set tpparam rate 10" devicename
The printer will print very slowly (10 characters per second) but if this resolves the problem, you need to select a lower value than your original choice. Try setting the rate to one half your original choice. If the problem recurs, keep dividing the rate in half until it goes away.

5. Modems

XE "modems:general"Modems are devices that transmit serial data over telephone lines. This chapter explains how to connect and use modems with the Connection Station.

UNIX systems permit modems to be used in two ways. First, they permit dial-in login to the system. An example of using modems this way is when you have a terminal at home and you use a modem to call your UNIX system. UNIX systems also use modems to dial-out to other computers. A single modem can be configured for either function or both.

This chapter begins with a simplified overview of attaching modems to a UNIX system via the Connection Station. A diagram for wiring to a modem can be found in the CNS-1600 and CNS-1610 Hardware Installation and User's Guide, which describes the wiring of modems and the pinouts for modem cables in greater detail.

Installing Modems

XE "modems:installation"

XE "installation:modems"Before installing a modem you need to determine whether the modem enables users to dial into the system, dial out, or both. Each mode has its own set of parameters. 

When using the modem as a means of dialing into a system, the modem connection is configured similarly to a terminal connection.

Note:  If you have a fairly new modem, it probably supports a speed higher than 9600 baud. You can optimize performance by setting the modem to the highest speed it supports and using flow control to pace the flow of data between the modem and the Connection Station.

Installing for Dial-In

To configure a port for dial-in terminal service:

XE "modems:dial-in"1.
Configure your modem using the following parameters:


SYMBOL 183 \f "Symbol" \s 10 \h
9600 baud, or the highest speed it supports


SYMBOL 183 \f "Symbol" \s 10 \h
8 data bits


SYMBOL 183 \f "Symbol" \s 10 \h
1 stop bit


SYMBOL 183 \f "Symbol" \s 10 \h
no parity


SYMBOL 183 \f "Symbol" \s 10 \h
auto answer mode


There is more information about configuring your modem throughout this chapter.

2.
Connect the modem to the Connection Station using the modem adapter and cable supplied with the Connection Station, or equivalents.

3.
Attach the modem to the telephone outlet using a telephone cable.

4.
Plug the modem in and turn it on.

5.
Enable the Connection Station port if it is not already enabled. Select the /etc/gettydefs entry that matches data rate, characters size, parity, etc. for the modem. The modem is now ready to use. Test the modem by dialing it from another system.

Installing for Dial-Out

To configure a port for dial-out cu XE "cu"  or UUCP XE "UUCP"   service:

XE "modems:dial-out"1.
Configure your modem using the following parameters:


SYMBOL 183 \f "Symbol" \s 10 \h
9600 baud, or the highest speed it supports


SYMBOL 183 \f "Symbol" \s 10 \h
8 data bits


SYMBOL 183 \f "Symbol" \s 10 \h
Respond to DTR 


SYMBOL 183 \f "Symbol" \s 10 \h
result code English


SYMBOL 183 \f "Symbol" \s 10 \h
result code sent


SYMBOL 183 \f "Symbol" \s 10 \h
commands echoed


SYMBOL 183 \f "Symbol" \s 10 \h
modem does not answer


SYMBOL 183 \f "Symbol" \s 10 \h
CD asserted when carrier present


SYMBOL 183 \f "Symbol" \s 10 \h
modem attached to single line phone


SYMBOL 183 \f "Symbol" \s 10 \h
modem recognizes dial commands 

2.
Use the disable command to disableXE "disable" terminal logins on the Connection Station port if you plan to use this modem exclusively for dial-out functions.

3.
Connect the modem to the Connection Station using the modem adapter and cable supplied with the Connection Station, or equivalents.

4.
Attach the modem to the telephone outlet using a telephone cable.

5.
Plug the modem in and turn it on.

6.
Use a text editor to add a line to the /usr/lib/uucp/DevicesXE "/usr/lib/uucp/Devices" file for the device-name of the Connection Station port you are using. For dial-out, uucp must own the serial port. 

7.
Change the ownership of the port using the following commands:

chown uucp /dev/ttynnpp
chgrp uucp /dev/ttynnpp

where nnpp is the line number for the port on the Connection Station.

This completes the process for installing a modem for dial-out unless you want to connect to a specific system. To connect to a specific system you must edit the /usr/lib/uucp/SystemsXE "/usr/lib/uucp/Systems" file, as described in your UNIX system administration manual.

Installing for Dial-in and Dial-out on the Same Port

SCO UNIX permits you to configure a port so that it normally accepts dial-in logins but can also be used by cu or UUCP if nobody is currently logged into the port. The procedure for configuring a port in this way is similar to the combination of the procedures above with one additional complication. 

SCO UNIX 3.2v4.x uses a lock file mechanism to prevent a dial-in/dial-out port from being accessed if it is in use by another service. The lock file mechanism expects the name of the tty device to be in the form of numeric characters followed by alpha characters as in tty1A. The standard Connection Station tty device names do not conform to this pattern, so if you want to use a port in this way you have to add an alternate name for the Connection Station port that does conform.

To configure a port for mixed dial-in/dial-out service:

XE "modems:dial-out"1.
Find the major and minor device numbers of the port you want to configure:

ls -l /dev/tty0516


this will result in a line that looks something like:

crw-------   1 gula     terminal 112,172 Jul 26 11:49 /dev/tty0516

in this line 112 is the major device number and 172 is the minor device number.

2.
Create a new device using mknod whose name conforms to the pattern and whose major and minor numbers match:

mknod /dev/tty0516x c 112 172

3.
Add the device to the file in /etc/conf/node.d/cns so that the device will be preserved if the kernel environment is rebuilt. Use a text editor to add a new line to this file like:

ct01       tty0516x c       172

4.
Add the device to /etc/inittab. Use a text editor to edit /etc/inittab and locate the original device name. This will be a line like:

0718:23:off:/etc/getty tty0516 m


You should add a line just below it something like:

0718x:23:off:/etc/getty tty0516x m


Note that the field before the first colon is a label and must be unique among all the lines in /etc/inittab.

5.
Add the same line to /etc/conf/init.d/ctnn where nn is the same number you determined in the node.d directory. You need to update the files in init.d so that if the kernel environment is rebuilt and init.d is re-created, the line will be added again to /etc/inittab.

6.
Follow the normal procedure to establish a dial-in line using the name you created, for example, /dev/tty0516x instead of /dev/tty0516. 

7.
Follow the normal procedure to establish a dial-out service, again using your new name, for example /dev/tty0516x instead of /dev/tty0516.

Modem Transmission

The transmission issues for modems mirror those for terminals. Be sure to read that section and the section on understanding data transmission in the CNS-1600 and CNS-1610 Hardware Installation and User's Guide for more information on these topics.

Data Rate

XE "data rate:modems"Data rate is the speed at which data travels between the modem and computer, measured in bits per second (baud). In order to successfully transmit data, both devices must speak at the same data rate; otherwise you may get garbled data or no data at all. 

When you use modems in conjunction with the Connection Station you may deal with as many as three data rates:

SYMBOL 183 \f "Symbol" \s 10 \h
The date rate between the Connection Station and the modem

SYMBOL 183 \f "Symbol" \s 10 \h
The rate at which the modem sends data over the phone wire

SYMBOL 183 \f "Symbol" \s 10 \h
The data rate of the modem and the equipment it attaches to on the other side of the connection

With current modems, these rates are not necessarily the same. 

Connection Station to Modem Data Rate

You can configure the data rate between the Connection Station and the modem one of two ways:

SYMBOL 183 \f "Symbol" \s 10 \h
Set a fixed rate

SYMBOL 183 \f "Symbol" \s 10 \h
Set the rate dynamically

We recommend you set the Connection Station to modem data rate to a fixed rate. This eliminates one potential source of errors. When using a fixed rate flow control must be operating properly in both directions. 

Note:  You can use the cnsview hibaud XE "hibaud"property to set a line to transmit and receive data in excess of 38400 bits per second. See the section on hibaud in Chapter 3.

There are two instances when you might have to configure the modem to dynamically set the data rate:

SYMBOL 183 \f "Symbol" \s 10 \h
When using an older modem that does not support flow control. 

SYMBOL 183 \f "Symbol" \s 10 \h
When using Hayes or Hayes-compatible modems that automatically set their data rate based on AT command.

Historically, older modems transmitted data at same rate they send data over the phone wire. UNIX was unable to determine the rate over a phone wire, therefore UNIX has to be configurable for different rate (the origin of data rate cycling in gettydefs). The Connection Station supports data rate cycling.

Some Hayes and Hayes-compatible modems are set up to automatically set their data rate based on AT commands. Normally used for dial-out operations, you can explicitly send AT commands to the modem by directly connecting the modem. In this case, the modem sets its rate to the rate at which the host is speaking to it.

Data Rate over a Phone Wire

The data rate that the modem uses over the telephone wire is controlled by the type of modem. For example, a 2400 baud modem can typically send data at a maximum rate of 2400 baud. Current modems, however, negotiate the speed at which they transmit data. This speed can be a function of the type of modem they are talking to and/or the line conditions. Furthermore, modems with V.42 or V.42bis capability implement compression on the data they pass through the phone line. This means they can effectively send data at a higher rate than their basic telephone wire rating when viewed from the Connection Station's point of view. Because of these variables, we recommend setting the modem to the fastest speed that the modem supports. Use flow control to manage the rate compensation.

Date Rate on the Remote Side

The other end of the connection faces the same issues for the data rate as occur between the Connection Station and modem and the data rate over the phone wire. Just because you use 9600 baud on one end does not necessarily mean the other end is also using 9600 baud.

Parity

XE "parity:modems"For a modem, parity is not as important as it is for other devices, such as terminals. Modems use an error correction and detection scheme that is more sophisticated than parity on the phone line. Also, data errors are less likely on the short cable typically used between a modem and the Connection Station.

The parity setting on the UNIX system host connected to the Connection Station must match the parity setting of the device to which you are speaking. The modem transparently replicates the parity through the phone system so the settings on both sides agree.

Flow Control

XE "flow control:modems"For modems, flow control can occur in three places:

SYMBOL 183 \f "Symbol" \s 10 \h
Between the Connection Station and a modem

SYMBOL 183 \f "Symbol" \s 10 \h
Between modems

SYMBOL 183 \f "Symbol" \s 10 \h
Between the remote modem and terminal (or any device on the other end of the connection)

Between Connection Station and Modem

You can use either hardware flow control or software flow control between the Connection Station and a modem. We recommend that you use hardware flow control between the Connection Station and the modem because this leaves Control-S and Control-Q available to applications and for you to use to manage data displayed on the screen. 

Between Modems

Modems use a form of flow control between themselves. This is a function of modem standards and does not require any settings on your part.

Between Modem and Terminal

You can use either hardware flow control or software flow control between the modem and the terminal (or any device at the other end of the connection). We recommend you use hardware flow control between the modem and the terminal because this leaves Control-S and Control-Q available to applications and for you to use to manage data displayed on the screen. If you are communicating with another computer using an internal modem, this is not an issue.

Using Software Flow Control

XE "flow control:software"You can configure a modem for XON/XOFF flow control. You should use software flow control only when your cabling or modem cannot support the modem control signals for hardware flow control. Software flow control prohibits you from using Control-S and Control-Q from your keyboard, since the system will confuse the Control-S and Control-Q that you type with those issued by the modem.

Note:  Software flow control should not be used on interfaces performing UUCP transfers. UUCP can send binary data that includes Control-S and Control-Q characters in the data.

Using Hardware Flow Control

XE "flow control:hardware"Hardware flow control requires a cable using the wiring diagram shown in the CNS-1600 and CNS-1610 Hardware Installation and User's Guide. If you use a cable with only the send and receive wires connected, hardware flow control will not work.

The following flow control modes are supported by SCO UNIX version 3.2v4.x and later:

ctsflow
Causes the Connection Station to stop sending characters when CTS is not asserted and to resume sending when it is asserted again. You normally want this mode for printers and terminals that support hardware flow control.

rtsflow
Removes the RTS modem control signal when the Connection Station cannot accept any more characters from the device. You normally want this mode for modems.

Note: On SCO systems prior to 3.2v4.x, rtsflow did another function that was not desirable. SCO changed the definition of rtsflow. On older releases, you should set crtsfl XE "crtsfl"  to have both inbound and outbound hardware flow control.

To enable hardware flow control:

1.
Enable hardware flow control on the modem.

2.
Make sure that the cable includes a circuit from the flow control pin on the modem (usually DTR or RTS) to the CTS circuit on the Connection Station. 

3.
XE "stty"Type:

stty rtsflow ctsflow

Note:  SCO has changed the interpretation of rtsflow recently. Under SCO UNIX version 3.2v2.x or earlier, rtsflow means a different function that should not be used with modem. With these versions use stty ctsflow without rtsflow.

4. 
Modify the /etc/gettydefs entry.

Note:  Modifying the /etc/gettydefs entry affects every modem that uses that entry.

Configuring Modems

XE "modems:configuring"Configuring a modem involves two configuration processes:

SYMBOL 183 \f "Symbol" \s 10 \h
Configuring the modem

SYMBOL 183 \f "Symbol" \s 10 \h
Configuring UNIX

You configure a modern modem using the cu command. For an older modem, you must set the modem switches.

XE "modems:Hayes compatible"Hayes compatible modemsXE "Hayes compatible modems" support two modes: data mode and command mode. Command mode enables you to configure the modem or invoke an action. Configuration parameters are stored in a set of status registers. You can use the default settings or modify the settings. When entering a command, you must begin a new line with AT. You can string commands together on a command line, up to a maximum of 40 characters.

The following table provides the settings we recommend for both dial-in and dial-out capabilities. If you are using dial-in, you may also want to set auto answer on.

Recommended Modem Configuration

Function
Setting
Description

Automatic dialing
S104=0
Disables automatic dialing. Dialing in does not require automatic dialing. When dialing out you typically use an explicit command. (The default is enable.)

Break signal handling
S61=0
S63=0
Inhibits command for dial-in.

Serial Port Interface Speed 
S51=n
Sets the data rate to a fixed speed. The system defaults to 9600, therefore if you do not want to change the gettys, set S51=4. If you do change the gettys, use the highest speed your modem supports.

Modem flow control
S58=2
S68=255
Sets full duplex hardware flow control (RTS-CTS flow control in full duplex mode). Use RTS-CTS flow control for data flow from modem-to-DTE and from DTE-to-modem.

DTR signal interpretation
&D2
In on-to-off transition mode, the modem disconnects the call-in-progress, enters command mode, and disables auto-answer when the DTR signal changes from on to off. This ensures that the modem hangs up of either the Connection Station or the system goes down or the line otherwise disconnects.

DSR signal handling
Default
The Connection Station does not use DSR.

DCD signal handling
&C1
Turns on the DCD signal after DTE sets to CONNECT on detecting carrier from the remote modem. DCE turns off when the carrier is dropped. This ensures that the UNIX sessions terminate when the call disconnects.

Modulation speed
S50=0
Sets the modulation speed for automatic speed determination.

V.42 and MNP error control
S180=2
Sets V.42 error control. Use V.42 error control unless the modems you use only support MNP.

Data compression
S190=1
Allows transmit and receive.

File transfer support
S111=255
Allows for negotiating the type of transfer.

Asynch/Synch mode
&Q0
Sets mode to asynchronous.

Callback security
S46=0
Disables security. If you are using some form of security, enable this feature as necessary.

To configure a modem:

1.
Follow the procedure for installing modems, above.

2.
Log in as root. Type:

cu -s2400 - lttynn dir 

3.
Use the settings recommended at the beginning of this chapter.

Configuring Common Modems

Many modems are compatible with the Hayes Smartmodem 1200XE "Hayes Smartmodem 1200" and have similar switch settings. However, you should be sure of the compatibility before following these instructions. This section uses the Smartmodem 1200 as the base example.

Set switches 3 and 8 down. Switch 3 down sends (echoes) resulting codes from the modem to the terminal or computer. Switch 8 down enables the modem to interpret commands issued by the terminal or computer. The following table shows the purpose for each switch setting, with the recommended setting in bold.

Hayes Smartmodem 1200 Configuration

Switch
Setting
Function

1
up
Modem responds to DTR from computer


down
Modem forces DTR high, so no signal is required from computer

2
up
Result codes are in English


down
Result codes are numeric

3
up
There are no result codes


down
Result codes are sent in response to each modem command

4
up
Commands are echoed


down
Commands are not echoed

5
up
Modem answers phone


down
Modem does not answer phone

6
up
CD is asserted when carrier is actually present


down
CD and DSR are forced high

7
up
Modem is attached to single-line phone


down
Modem is attached to multi-line phone

8
up
Modem does not recognize dialing commands


down
Modem recognizes dialing commands

Troubleshooting 

Symptom
What to check

Modem doesn't answer
Verify the cabling
Verify that getty is enabled

Modem won't dial out
Verify the data rate

Verify the cabling
Verify the flow control

Modem answers with garbled data
Verify the data rate

Verify the flow control

Verifying the cabling

First, check the LED on the Connection Station for the port you are using. If the light is not blinking or on continuously, your cabling is not correct. This light monitors the RxD signal from the modem.

Use cnsview to check the status modem signals:

cnsview -c "show modem" devicename
where devicename is the name of the device such as /dev/tty0101. CTS should both be 1. DCD should be 0 until the modem answers and should be 1 after it answers.

Finally, you can use an RS-232 tester plugged into the back of the modem. The modem control lines should be asserted, the DCD line should not be asserted when there is no carrier, and the TxD and RxD lights should flicker as data crosses the tester.

Verifying that getty is enabled

XE "ps"Type the following command to UNIX from a working terminal:

ps -t ttyname
where ttyname is the last part of the devicename such as tty0101 for /dev/tty0101. This should print a line with getty in it. If you see a process that is not getty, you should kill that process and try the ps command again.

If you do not see a getty, you should re-enable the device.

If any of these settings do not match, you should change the setting on your terminal or use another /etc/gettydefs entry that matches the settings you want to use.

Verifying the data rate

If you have configured your modem to use a fixed data rate (recommended), verify that /etc/gettydefsXE "/etc/gettydefs" entry in /etc/inittab matches the modem data rate (probably 9600). In this case, you do not want to select a /etc/gettydefs entry that cycles to different data rates because the modem itself will adjust to the incoming data rate but will always transmit to the Connection Station at a fixed data rate.

If you have configured your modem so that its host data rate matches its transmission data rate then you should verify that the /etc/gettydefs entry in /etc/inittab is one of the groups that cycles between data rates when break is received.

Verifying the flow control

Type the following command to UNIX from a working terminal:

stty -a <devicename
where devicename is the name of the tty device you are testing such as /dev/tty0101. You should see rtsflow and ctsflow on the stty list. You probably don't need flow control for data rates below 9600 baud.

6. cnsview

XE "cnsview:general"cnsview is the management utility program used to provide information about, and to change, the parameters of a Connection Station and its associated devices and drivers. Most users should not have any need to use cnsview. It is intended primarily for the system administrator.

Using cnsview

The use of cnsview is referenced throughout this manual. This section will provide an overview of the program itself. Details on most of the specific functions are provided in the next section.

Invoking cnsview 

XE "cnsview:command line mode"cnsview is a normal UNIX program that executes commands somewhat like a debugger. It can execute its commands from an interactive session or non-interactively when the commands are passed as a command line argument. Any command that can be entered interactively can also be entered via the command line. For example:

cnsview -c "show traffic"

will display the number of bytes that have been exchanged over a Connection Station port. The argument following the -c flag is the command to be executed. Note that since this command consists of two words, you have to enclose it in quotes.

XE "cnsview:interactive mode"The same command could have been entered interactively with the following sequence:

cnsview

>> show traffic

>> quit

The >> characters are the cnsview prompt, similar to the UNIX shell prompt.

When used interactively, cnsview reads input from the standard input and displays the results of commands, if any, on its standard output. You can use UNIX file redirection and pipes for both input and output.

Selecting Devices 

XE "cnsview:selecting devices"Most of the cnsview commands apply to a selected device or devices. If you do not otherwise specify a device, cnsview assumes that you meant the command to apply to the serial line or the Connection Station you are currently using to enter the command. If you do not specify a Connection Station port and attempt to run a command from a tty device that is not a Connection Station port such as the system console, the command may report an error such as:

cnsview: operation not supported on /dev/console

You can select one or more devices by listing them on the command line. For example:

cnsview -c "set hibaud" /dev/tty01??

will set the hibaud property on all the ports on the first Connection Station. Note that this example depends on the shell file name expansion mechanism to match all 16 device files in the /dev directory associated with the first Connection Station, namely:

/dev/tty0101
/dev/tty0102
...
/dev/tty0116

When you are using cnsview interactively, you can also specify devices using the set device function as in:

cnsview

>>set device /dev/tty0101 /dev/tty0102

>>set hibaud

>>quit

Note that when you are using the set device function interactively, the shell file name expansion facility is not available and hence you must type in the full filename of each device. You can select any device known to UNIX but most of the commands will only work on Connection Station devices.

XE "cnsview:showing devices"You can use the show device command to display the list of selected devices. For example:

cnsview -c "show device"

will show the device you are currently using.

Permissions

XE "cnsview:permissions"

XE "permissions"Only the owner of a Connection Station device or the super user can run cnsview commands that effect the device. Commands that effect multiple devices such as the daemon command can only be run by the super user or people with write access to /dev/cns.

Commands

explore

XE "cnsview:explore command"

 XE "explore:cnsview command" Searches the network for Connection Stations and prints a list of their names, network addresses and status.

exit

XE "cnsview:exit command"

XE "cnsview:quitting"
Terminates cnsview. Exit and q are synonyms for quit.

daemon [start|stop|init]

XE "cnsview:daemon command"

 XE "daemon:cnsview command" Controls the cnsview daemon process that manages all traffic to Connection Stations. When the daemon is stopped, any attempt to use a Connection Station device will result in an ENXIO error. 

The daemon init command will cause the daemon to re-read the Connection Station configuration file. If you ever modify this file after the system is installed, you should issue a daemon init command.

diagnose [-abdhLmptw] [-r count] [-T list]

XE "cnsview:diagnose command"

 XE "diagnose:cnsview command" This command is used to run these diagnostics on the selected device. The results of the test will either indicate whether the test passed or failed and an explanation of that failure. See the Testing and Diagnostics section below for more information on this command.

help [command [property [subproperty]]]

XE "cnsview:help command"

 XE "help:cnsview command" Lists the available commands or explains how to use a specific command. If the command is set or show, the help command will list the properties of the selected device and their types.

ipxping [-b | networkaddress]

XE "cnsview:ipxping command"

XE "ipxping:cnsview command"Sends an IPXXE "IPX protocol" echo message to a specified NetWare device whose address is networkaddress, or if -b broadcast an echo message. This should not be done lightly as it can generate a large burst of network traffic.

reboot

XE "cnsview:reboot command"

XE "reboot:cnsview command "Reboot a Connection Station. To use this command you must select a Connection Station device name as in:

cnsview -c "reboot" /dev/cns01

reset

XE "cnsview:reset command"

XE "resetting devices"

 XE "reset:cnsview command" Resets a device. This puts a device back into its initial default state, turning off any special modes that might have been applied. A hang up signal will be sent to any process that has the device open.

quit

XE "cnsview:quit command"

 XE "quit:cnsview command" Terminates cnsview. Exit and q are synonyms for quit.

set [ - ] property [subproperty] [value] 

XE "cnsview:set command "

XE "cnsview:properties:setting"

 XE "set:cnsview command" The set command is used to set the value of a property. Properties are described in the next section.

Some properties are of type boolean, that is they can be true or false, represented by the values of 1 for true and 0 for false. Boolean properties can be set to true by simply entering set property. This is equivalent to the command:

set property 1

Boolean properties can be set to false by simply entering set -property. This is equivalent to the command:

set property 0

show property [subproperty]

XE "cnsview:show command "

XE "cnsview:properties:showing"

 XE "show:cnsview command" The show command is used to display the contents of a property onto standard output. Properties are described in the next section.

test [-abdhLmptw] [-r count]

XE "cnsview:test command"

 XE "test:cnsview command" Sends test data to the specified device. The quantity and format of the data is determined by components of the test property. See the Testing and Diagnostics section below for more information on running this command.

Properties

XE "cnsview:properties:general"

 XE "properties:cnsview" \t "See cnsview properties" Each device managed by cnsview has a collection of parameters or properties that can be displayed with the show command. Some of these parameters can be modified with the set command.

XE "cnsview:properties:types"Properties can be scalar, meaning that they have a single value, lists that have multiple values, or aggregates that are a collection of properties selected by subproperty. Lists are like arrays in a programming language and aggregates are like structures. Scalar properties can be one of the types shown in the table below.

cnsview Parameter Types

Type
Description
Example Values

boolean
True or False
1,0

integer
A 32-bit number
120

string
A text string
/dev/tty0101, "now is the time"

oneof
A set of names
internal, external

list
A list of entries
log entries

The way properties are displayed by cnsview depends on their type and on the number of devices selected. When a single device is selected, a scalar or list property will be displayed as the value or list of values on a line by itself:

show device

/dev/tty0101

An aggregate will be displayed with the subproperty name followed by a colon then the value of the subproperty:

show errors

parity:
0
frame:
1
overrun:
2

An aggregate that is qualified with a single subproperty will be displayed like a scalar:

show errors overrun

2

When multiple devices are selected, scalar values are displayed with the device name and a colon preceding the value:

set device /dev/tty0101 /dev/tty0102

show errors parity

/dev/tty0101:
2
/dev/tty0102:
0

When multiple devices are selected, an aggregate is displayed as a table:

set device /dev/tty0101 /dev/tty0102

show errors

               parity frame overrun
/dev/tty0101:  2      0     1
/dev/tty0102:  0      1     0

Global Properties

XE "cnsview:properties:global"These properties apply to this invocation of cnsview.

cnsview Global Properties

Property
Subprop
Type
Description

cnsview XE "cnsview:cnsview property" 
revision
string
Current cnsview release

device XE "device:cnsview property" 

 XE "cnsview:device property" 

list
List of selected devices

test XE "test:cnsview property" 

 XE "cnsview:test property" 
duration
integer
Duration of test in seconds


iterations
integer
Number of repetitions


smode
oneof
Size mode


pattern
oneof
Test pattern


size
integer
Block size of write in bytes


baud
integer
Baud rate of test in baud


parity
string
Type of parity


csize
integer
Character size in bits


stopb
integer
Number of stop bits


slew
string
Slew rate


clock
string
Method of clocking


direction
string
Test direction


flow
string
Type of flow control


loop
string
Type of loopback attached


verify
boolean
True if read verify required


wait
boolean
True if writer waits for reads


timeout
integer
Read timeout in seconds

Host Properties

These properties apply to device /dev/cns.

cnsview Host Properties

Property
Subprop
Type
Description

devmap XE "devmap:cnsview property" 

 XE "cnsview:devmap property" 
type
oneof
Type of device


station
integer
Always 0


port
integer
Always 0


session
integer
Always 0

software XE "software:cnsview property" 

 XE "cnsview:software property" 
model
string
Model name of the software


revision
string
Current revision level

Serial Port Properties

These properties apply to serial ports such as /dev/tty0101.

cnsview Serial Port Properties

Property
Subprop
Type
Description

bind XE "bind:cnsview property" 

 XE "cnsview:bind property" 
state
oneof
State of port:
closed - not in use
open - active and attached
unbound - active but not used


function
string
Name of service using port


unit
integer
Session number in use


address
string
Network address of host using the port

buddy XE "buddy:cnsview property" 

 XE "cnsview:buddy property" 

boolean
Enable extended modem controls on port

comStats XE "comStats:cnsview property" 

 XE "cnsview:comStats property" 
many
integer
Statistics on events

comStatus XE "comStatus:cnsview property" 

 XE "cnsview:comStatus property" 
name
string
Internal name of port


adminStatus
oneof
Administrative status


operStatus
oneof
Operational status


lastChange
string
Uptime in hrs:min:sec of last operational status change


inFlowType
oneof
Type of input flow control


outFlowType
oneof
Type of output flow control


inFlowState
oneof
State of input flow control


outFlowState
oneof
Statue of output flow control


inChars
integer
Number of input chars


outChars
integer
Number of output chars


adminOrigin
oneof
Permitted services

devmap
type
oneof
Type of device


station
integer
Number of CNS units on host


port
integer
Port number on CNS


session
integer
Session number on port

errors XE "errors:cnsview property" 

 XE "cnsview:errors property" 
parity
integer
Number of parity errors received


frame
integer
Number of frame errors received


overrun
integer
Number of overrun errors received

extmodem XE "extmodem:cnsview property" 

 XE "cnsview:extmodem property" 
dsr
boolean
DSR status (buddy mode)


ri
boolean
RI status (buddy mode)


aloop
boolean
ALOOP status (buddy mode)


dloop
boolean
DLOOP status (buddy mode)

hibaud XE "hibaud:cnsview property" 

 XE "cnsview:hibaud property" 

boolean
Enable extended baud rates.

ldisc XE "ldisc:cnsview property" 

 XE "cnsview:ldisc property" 
where
oneof
Where line discipline is currently running:
host - line discipline on host
remote - line discipline on CNS


hostld
boolean
Force line discipline to run on host when true

loopback XE "loopback:cnsview property" 

 XE "cnsview:loopback property" 

oneof
Enable special loopback modes:
none - loopback not enabled
internal - hardware loopback
software - software loopback
drain - flush outbound data

modem XE "modem:cnsview property" 

 XE "cnsview:modem property" 
dtr
boolean
State of the DTR signal


dcd
boolean
State of the DCD signal


rts
boolean
State of the RTS signal


cts
boolean
State of the CTS signal

module XE "module:cnsview property" 

 XE "cnsview:module property" 
revision
string
Revision number of driver

mscreen XE "mscreen:cnsview property" 

 XE "cnsview:mscreen property" 

boolean
Enable multiple screens

session XE "session:cnsview property" 

 XE "cnsview:session property" 

integer
Current virtual session number

slew XE "slew:cnsview property" 

 XE "cnsview:slew property" 

oneof
Set slew rate on port:
slow - normal slew rate
medium - medium slew rate
fast - faster slew rate
super - fastest slew rate

tpparam XE "tpparam:cnsview property" 

 XE "cnsview:tpparam property" 
rate
integer
Transparent print rate in characters per second


enter
string
Terminal transparent print enter string


exit
string
Terminal transparent print exit string


outbytes
integer
Number of bytes transmitted

tprint XE "tprint:cnsview property" 

 XE "cnsview:tprint property" 

boolean
Enable transparent printing

traffic XE "traffic:cnsview property" 

 XE "cnsview:traffic property" 
inbytes
integer
Number of bytes received


outbytes
integer
Number of bytes transmitted


inmsgs
integer
Number of messages received


outmsgs
integer
Number of messages transmitted


ioctls
integer
Number of ioctls processed

type XE "type:cnsview property" 

 XE "cnsview:type property" 

string
Terminal type in /etc/ttytype

Parallel Port Properties

XE "cnsview:properties:parallel port"

XE "parallel port" \t "See printers, parallel port

XE "printers:parallel:cnsview properties"These properties apply to Connection Station lpt devices like /dev/lpt0101.

cnsview Parallel Port Properties

Property
Subprop
Type
Description

bind XE "bind:cnsview property" 

 XE "cnsview:bind property" 
state
oneof
State of port:
closed - not in use
open - active and attached
unbound - active but not used


function
string
Name of service using port


unit
integer
Session number in use


address
string
Network address of host using the port

devmap XE "devmap:cnsview property" 

 XE "cnsview:devmap property" 
type
oneof
Type of device


station
integer
Number of CNS on host


port
integer
Port number on CNS


session
integer
Session number on port

module XE "module:cnsview property" 

 XE "cnsview:module property" 
revision
string
Revision number of driver

traffic XE "traffic:cnsview property" 

 XE "cnsview:traffic property" 
inbytes
integer
Number of bytes received


outbytes
integer
Number of bytes transmitted


inmsgs
integer
Number of messages received


outmsgs
integer
Number of messages transmitted


ioctls
integer
Number of ioctls processed

lptctl XE "lptctl:cnsview property" 

 XE "cnsview:lptctl property" 
selected
boolean
True if printer reports selected


peb
boolean
True if printer reports paper empty or busy


error
boolean
True if printer reports error


selectin
boolean
True if CNS is assert select


init
boolean
True if CNS is asserting init


autofeed
boolean
True if CNS is asserting feed

Connection Station Properties

XE "cnsview:properties:Connection Station "These properties apply to /dev/cnsXX, where XX is the number of the Connection Stations installed on the system. See the CNS-1600 and CNS-1610 Hardware Installation and User's Guide for more information on parameters related to the non-volatile RAM.

cnsview CNS Properties

Property
Subprop
Type
Description

bios XE "bios:cnsview property" 

 XE "cnsview:bios property" 
loadtype
string
Load protocol used


loadhost
string
Host loaded from


loadi
string
Filename of CNS image


selftest
integer
Hex value of selftest results

cns XE "cns:cnsview property" 

 XE "cnsview:cns property" 
addr
string
Network address of cns.


psize
integer
Packet size in bytes XE "packet size:setting" 

 XE "packet size:showing" 


boot
boolean
True if CNS is bootable.

devmap XE "devmap:cnsview property" 

 XE "cnsview:devmap property" 
type
oneof
Type of device


station
integer
Number of CNS on host


port
integer
Port number on CNS


session
integer
Session number on port

eaddr XE "eaddr:cnsview property" 

 XE "cnsview:eaddr property" 

string
Ethernet address

heapStats XE "heapStats:cnsview property" 

 XE "cnsview:heapStats property" 
many
integer
CNS heap statistics

hwconfig XE "hwconfig:cnsview property" 

 XE "cnsview:hwconfig property" 
memtype
integer
1M or 4M RAM chips


memsize
integer
CNS memory size in bytes


floppy
boolean
True if floppy installed


console
integer
Console number in use

ipconfig XE "ipconfig:cnsview property" 

 XE "cnsview:ipconfig property" 
ipaddr
string
Internet Address


domain
string
SNMP domain

ldparam XE "ldparam:cnsview property" 

 XE "cnsview:ldparam property" 
loadfile
string
CNS kernel filename


intr
string
Ethernet interface to load from


type
string
Type of load to perform


srch
boolean
Search for load host


primary
string
Primary load host address


secondary
string
Secondary load host address

log XE "log:cnsview property" 

 XE "cnsview:log property" 

list
CNS event log

memStats XE "memStats:cnsview property" 

 XE "cnsview:memStats property" 
many
integer
CNS memory statistics

serialnum XE "serialnum:cnsview property" 

 XE "cnsview:serialnum property" 
box_sn
string
Serial number of CNS


main_sn
string
Serial number of main board


io_sn
string
Serial number of I/O board


ps_sn
string
Serial number of power supply

sysStats XE "sysStats:cnsview property" 

 XE "cnsview:sysStats property" 
many
integer
CNS system statistics

Testing and Diagnostics

XE "cnsview:test command"

XE "cnsview:diagnose command"

XE "test:cnsview command"

XE "diagnose:cnsview command"The Connection Station will automatically perform a self-test when it comes on line. This test will check out most of the internal logic of the unit but does not test the external interface circuits of the serial and parallel ports. To test these ports completely you must bring the system on-line and use the cnsview command.

The cnsview test and diagnose commands are used to test and run diagnostics on the Connection Station. Conceptually, testing generates data and outputs it to a device, which is a simple way to test cabling, data rates, etc. Diagnostics verify the correct operation of the hardware and generally perform a more complete checkout of the Connection Station. 

The test command in cnsview can be run to a single device or to multiple selected devices. When multiple devices are selected, all devices are run in parallel. In this way the test command can be used as a system exerciser or stress test. You can select a variety of parameters of the test by modifying the test property.

The diagnose command in cnsview is run to verify correct operation of the Connection Station hardware. It too can be run on a single device or on multiple devices, however, when multiple devices are selected, they are diagnosed sequentially.

Both test and diagnose perform different levels of testing depending on the availability of external loopback connectors and the degree to which the operator is willing to disturb users. Simple checkout can be done under normal operation without disturbing users. More complete checkout requires external loopback cables to be attached to individual ports. The checkout level is specified by an option to test and diagnose. The hierarchy of checkout levels for both commands is shown in the following table:

Diagnostic Levels

Level
Option
Description

basic
(none)
Diagnose (very limited) without disturbing user or generate test output using existing device parameters.

application
-a
Disturb applications. Attached terminals or printers may need to be reset if left attached.

wrap
-w
Assume external loopback cables are attached to ports. Parallel port wrap cable will generate output but will not verify data.

pair
-p
Verify data using pairs of devices. Serial devices must be attached using a null modem cable. Parallel ports must use a special cable similar in function to a null modem cable.

manufacturing
-m
Assume a special manufacturing test fixture is installed.

Test or diagnostic functions can be repeated or made to loop continuously repeating the function. To repeat a function count times provide the  -r count option to test and diagnose. To repeat continuously, use -L. The -t option will terminate a loop after the first failure.

The diagnose command will run a series of individual tests on the selected devices. You can select a specific test or comma separated list of tests by providing the -T tests option. Use the -h option to see a list of the tests to be run without actually running them.

These functions print out varying amounts of information. With no display options, the diagnose command will print “no problem found” if the diagnostic succeeds without encountering any problems. Any problems encountered will be reported at the completion of the diagnostic. The test command just returns to the prompt when it is complete. The -d option will display each test as it is performed. The test command will print the speed of the data transfer using the -s option.

XE "wrap plug"

XE "loopback plug"To run diagnostics on a serial port that sends data through the external interface circuits you need an external loopback connector constructed as follows:
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To send a test pattern to a device:

1.
Login as super user on the system console or another terminal and type:

cnsview -c test device

where device is the UNIX device name such as /dev/tty0101.

2.
You should see a pattern of ASCII lines on the device like:


a
ab
abc
...

To verify that a serial port has no hardware problem:

1.
Insert a serial port loopback (as described above) cable into the port.

2.
Login as super user on the system console or another terminal and type:

cnsview -c "diag -w" device

where device is the UNIX device name such as /dev/tty0101.

3.
You should see “no problem found.” If you see error reports, contact technical support.

7. High Availability

 XE "high availability:Connection Station" The Connection Station software has the ability to support redundant Ethernets. This means that you can connect two separate Ethernets to the Connection Station and automatically switch from the primary Ethernet to the backup Ethernet if the primary stops functioning. When this occurs, existing connections will be temporarily disconnected but can be re-established as soon as the switch occurs.

The most common use for this feature is when you have two host computers, a primary and a hot standby that will take over processing if the primary fails. You will need software on your hosts that will automatically switch your applications to the hot standby system and make sure that all files used by the primary are available to the hot standby. Such software is not provided by Central Data.

You can also use this capability without any additional software in applications where two hosts are equivalent and it does not matter which host a terminal attaches to (such as a library database). You can configure some ports to attach to one host and some to another. In the event that either one fails, ports attached to the failing host can be automatically reattached to the remaining host.

To use this capability you will have two separate paths to your host computer or computers, one attached to the 10Base-T interface and one to the AUI interface. The host computer itself will have two separate Ethernet connections with separate network addresses.

Definitions

The following definitions are important in understanding the high availability configuration option.

The Primary Host is defined as the host that is used to determine the operability of the Ethernet on the Primary Interface. 

The Backup Host is defined as the host that is used to determine the operability of the Ethernet on the Backup Interface. Both the Primary and Backup hosts have separate network addresses.

The Primary Interface is defined as the first interface on the Connection Station that will be used.

The Backup Interface is defined as the interface that will be used if the primary interface fails.

The Ping Interval is the periods between pings.

The Switch to Backup parameter defines the number of seconds that the Connection Station will remain on the primary interface without pings, before switching to the backup interface.

The Switch to Primary parameter defines the number of seconds that the Connection Station will remain on the backup interface without pings, before switching to the primary interface.

General Operation

The Connection Station will initialize on the Primary interface when the option is enabled. Once started, the Connection Station will ping the Primary Host network address using the IPX protocol, using the Ping Interval. If the ping is not returned, the Switch to Backup timer will be started. If that timer expires without receiving any ping response, the Connection Station will switch the interface to the backup interface. At this point, a new address (that of the Backup Host) will be used for pinging. 

After the pinging starts, if the ping is not returned, the Switch to Primary timer will be started. If that timer expires without receiving any ping response, the Connection Station will switch the interface back to the primary interface. At this point, the Connection Station will again start pinging the Primary Host. However, in this state, the Connection Station will stay on the primary interface until ping responses are received (i.e. the interface will not keep switching in the case where there is not response from either host). Once a ping response is received in this state, the algorithm will reset and go back to its initial state where an absence of ping response will again cause the interface to switch.

Configuration

There is one section in the configuration file that controls the high availability function. The [HighAvail XE "HighAvail:configuration file section" ] section has entries as shown in the following table. Note that when this option is enabled, the Connection Station will have three IPX addresses: one for the primary port, one for the backup port and one for an internal network that routes to either the primary or secondary port. The internal configuration is similar to that used on a NetWare Server or UNIX host running IPX. 

High Available Configuration File Entries

Entry
Description

enable XE "enable:configuration file entry" =n
n=0 disables the feature; n=1 enables

addressType XE "addressType:configuration file entry" =ipx 
Specifies the protocol to use for querying the hosts. For the CNS-010 package, this value is always ipx.

PrimaryHost XE "PrimaryHost:configuration file entry" =address
The network address of the primary host

BackupHost XE "BackupHost:configuration file entry" =address
The network address of the backup host

BackupHost=address
The network address of the backup host

There are three timeouts associated with this mechanism:

High Availability Timeout Configuration File Entries

Entry
Description

SwitchToBackup XE "SwitchToBackup:configuration file entry" =n
The integer time in seconds before the Connection Station switches from the primary to the backup Ethernet port in the case of failure

SwitchToPrimary XE "SwitchToPrimary:configuration file entry" =n
The integer time in seconds before the Connection Station switches from the backup Ethernet port to the Primary port, in the case of failure.

PingInterval XE "PingInterval:configuration file entry" =n
The time in seconds between pings

The interface to use for either primary or backup is configured as:

High Availability Interface Configuration File Entries

Entry
Description

PrimaryInterface XE "PrimaryInterface:configuration file entry" =AUI or 10Base-T
Which Connection Station port to use as the primary interface

BackupInterface XE "BackupInterface:configuration file entry" =AUI or 10Base-T
Which Connection Station port to use as the backup interface

Do not configure both primary and backup interfaces the same.

You will also need to configure an internal network number in the IPX section of the configuration file:

High Availability IPX Configuration File Entries

Entry
Description

internalNet XE "internalNet:configuration file entry" 
Specify the IPX network address in the form:
nnnnnnnn:eeeeeeeeeeee where nnnnnnnn is a hexadecimal representation of the internal network number and eeeeeeeeeeee is the Ethernet address of the Connection Station

When you set an internal network number for the Connection Station, you will need to modify the address of the Connection Station in the file /usr/lib/cns/cnsd.conf of all hosts that use the Connection Station. For example, if your external network number is 00101491, the normal entry will be:

cs      cns01   00101491.00406e0001d7   839f    0       btag_cns01

After you select an internal network number for the Connection Station, for example 12345678, the modified entry in cnsd.conf should be:

cs      cns01   12345678.00406e0001d7   839f    0       btag_cns01

8. Using the CNS-1600 with CNS-030 Software

The CNS-1600 can be combined with the CNS-030 XE "CNS-030:using with CNS-010"  Terminal Server Communications Package to give your Connection Station more features and capabilities than are available using either package by itself. For SCO UNIX hosts, the CNS-010 package offers high performance and high compatibility with existing software. For hosts other than SCO UNIX, the CNS-030 package offers standards-based connectivity with high data rates through the Connection Station.

Both packages consist of host software and an executable image that runs on your Connection Station. The host software provided with CNS-010 is more extensive; it includes drivers that make the Connection Station an integral part of your SCO UNIX host. The CNS-030 software is more generic. It provides a limited set of functions that are available on almost any host that supports TCP/IP. When you install CNS-010, you don’t need the host utilities provided with CNS-030. The CNS-010 drivers will give you better performance and better integration with your SCO host.

The executable image for the Connection Station that comes with CNS-030 is a superset of the image that comes with CNS-010. It includes all the features and capabilities of the CNS-010 image including IPX/SPX protocol stacks. It is, however, larger and requires at least 2 megabytes of memory in your Connection Station. The CNS-010 image will run in a Connection Station with only 1 megabyte of memory. The default configuration file that comes with the CNS-030 image makes it operate somewhat differently from the CNS-010 image. You will need to modify this configuration file to use it with the CNS-010 package.

Installation

 XE "CNS-030:installation" There are two aspects to using both the CNS-010 and CNS-030 software on the same Connection Station:

· Making the Connection Station boot the proper image

· Configuring the host CNS-010 drivers and CNS-030 image to share ports

This section will discuss the booting problem and the section below titled Session Setup will discuss port sharing.

The booting problem is simply that both CNS-010 and CNS-030 packages will try to download their version of an executable image to the Connection Station. You need to arrange things so that the CNS-030 image loads instead of the CNS-010 image. Making this happen depends upon the mechanism you are using to load the Connection Station and the order in which you install the packages.

If you are booting the Connection Station from a floppy, the problem is simply. Just make sure that the image and configuration file on the floppy your are from the CNS-030 package.

Installing CNS-010 with Existing CNS-1610

If you installed the CNS-030 package first (probably the result of purchasing a CNS-1610) and are not using the floppy, you must have at least one host configured for a BOOTP load. Assuming that your are happy with the BOOTP load mechanism and want to leave it operating, when you install CNS-010 you must disable its boot mechanism. We suggest the following procedure.

To install CNS-010 to talk to a CNS-030 image:
1.
Install CNS-010 on your SCO host using custom following the normal installation instructions found in Chapter 2 of this manual.

2.
Run /usr/lib/cns/setup as described in Chapter 2 but do not enable any ports until you have completed the session setup procedure described below.

3.
Disable booting of the Connection Station from your SCO host. For example, if the Connection Station that runs the CNS-030 Terminal Server software is known as /dev/cns01 on your SCO host you can enter the following command to disable booting from the SCO host:

cnsview -c "set cns boot 0" /dev/cns01

4.
Modify the CNS-030 configuration file that you are using by following the procedure in the Session Setup section below.

5.
Reboot the Connection Station and verify that it is loading from the proper host

Installing CNS-030 with Existing CNS-1600

If you installed the CNS-010 package first (probably the result of purchasing a CNS-1600) and are not using the floppy, you must have at least one SCO host configured to download the Connection Station. You need to change the files being downloaded from the CNS-010 image and configuration file to the CNS-030 image and configuration file. We suggest the following procedure.

To add CNS-030 into an existing CNS-010 installation:
1.
Save a copy of the configuration file for the Connection Station that you want to have run the CNS-030 software. For example if the Ethernet address of the Connection Station is 00406e0003cd then you would enter the following commands:

cd /usr/lib/cns
mv 00406e0003cd.cfg 00406e003cd.cfg.save

2.
Install the CNS-030 software on your SCO host using custom following the normal installation instructions (found in the CNS-030 Terminal Server Software for the CNS-1610 Installation and User’s Guide). This will configure your SCO host to perform a BOOTP download of the Connection Station.

3.
Disable CNS-010 booting of the Connection Station from your SCO host. For example, if the Connection Station that runs CNS-030 TCP/IP is known as /dev/cns01 on your SCO host you can enter the following command to disable booting from the SCO host:

cnsview -c "set cns boot 0" /dev/cns01

This will cause the Connection Station to boot using the BOOTP protocol from now on, as described in the CNS-030 Terminal Server Software for the CNS-1610 Installation and User’s Guide.

4.
Modify the CNS-030 configuration file that you are using the procedure in the Session Setup section below. You may want to copy in parts of the existing CNS-010 configuration file that you saved earlier.

5.
Reboot the Connection Station and verify that it is loading the properly.

Session Setup

 XE "CNS-030:sessions" 

 XE "multiple sessions:CNS-030" The most complicated part of mixing CNS-010 and CNS-030 on the same Connection Station involves setting up the sessions on a port to perform the functions you want. We suggest you read the section titled Session Details in the chapter on Customizing the Environment in your CNS-030 Terminal Server Software for the CNS-1610 Installation and User’s Guide before continuing.

If you have a port on a Connection Station running the CNS-030 image that you want to dedicate to CNS-010 functions, the process is relatively simple. You need to disable all CNS-030 sessions on the port by editing the configuration file using the following procedure. If you were to run this procedure on all ports and turn off other services such as PPP and telnetd, the CNS-030 image would operate just like the CNS-010 image.

To dedicate a CNS-030 port to CNS-010 functions:

1.
Use a text editor to modify the configuration file for your Connection Station.

cd /usr/lib/cns
mv 00406e0003cd.cfg 00406e003cd.cfg.save

2.
Locate all the [Sessionnnn] sections where the port entry contains the port number that you want to dedicate to CNS-010 functions.

3.
For each of these sections, locate the application entry and changed the value to reserved. The resulting section should look similar to the following:

[Session023]
port=3
device=ldtcom
session=0
application=reserved


Be sure you change all the sessions for the port including the command session.

4.
Save the file and exit the editor.

5.
When all users have logged off the Connection Station, reboot it to reload the modified configuration file.

When a port has been completely dedicated to CNS-010 functions like this you can enable SCO logins on the basic tty device or any of the virtual ttys on your SCO host. You can also control the function of individual virtual sessions on a particular port so that some sessions can be used for CNS-030 functions like rlogin and some sessions can be used to CNS-010 virtual terminals.

The following table shows the association between a typical CNS-010 tty and [Sessionnnn] section application entries of a typical port in the default configuration file for CNS-030:

Standard CNS-030 Session Assignment

Session
CNS-010 Device
CNS-030 Application

0
tty0101
command

1
ttya0101
dynamic

2
ttyb0101
dynamic

3
ttyc0101
dynamic

4
ttyd0101
dynamic

5
ttye0101
dynamic

6
ttyf0101
dynamic

7
ttyg0101 and ttyp0101
dynamic

To mix sessions, you modify the application entry for some of the sessions from dynamic to reserved and enable only those devices on your SCO host. For example if you wanted to make the last four sessions on the port above be CNS-010 sessions rather than CNS-030 sessions, you would set up the configuration file based on the following table:

CNS-030 Session Assignment with CNS-010

Session
CNS-010 Device
CNS-030 Application

0
tty0101
command

1
ttya0101
dynamic

2
ttyb0101
dynamic

3
ttyc0101
dynamic

4
ttyd0101
reserved

5
ttye0101
reserved

6
ttyf0101
reserved

7
ttyg0101 and ttyp0101
reserved

You then run:

enable ttyd0101 ttye0101 ttyf0101 ttyg0101

If you enable a session that is used by CNS-030, the getty will fail with an EBUSY error. For example, if you enable tty0101 in the above example, it will fail because the CNS-030 command shell is using that session.

Note:  In CNS-010 release 1.0.3 and earlier, the CNS-030 command shell command jobs will not list CNS-010 sessions, and you will not be able to use the fg command to change to CNS-010 sessions. You can use the hot keys to switch sessions. This limitation was removed in later CNS-030 releases.

9. Performance Optimization

XE "performance optimization"This chapter explains how to obtain the maximum performance from your Connection Station.

Large Packet Size Through Routers

XE "packet size:setting"

XE "frame size" \t "See packet size"By default, the system automatically selects that largest packet size that will operate correctly using the standard NetWare rules. That is, if the Connection Station is connected to the host directly via Ethernet, it uses a packet size of 1450. If the Connection Station is connected to the host via a router, it uses a packet size of 534 bytes because this is the maximum size that NetWare routers are guaranteed to pass. When you select the value of 0 for the psize subproperty of the cns cnsview property, the system uses this automatic algorithm.

Some NetWare routers will pass larger packets. If you know that all routers on the path between your host and the Connection Station will pass a larger packet size, you can override the automatic packet size selection.

For example, to force CNS-010 to use a packet size of 1450 bytes, with SCO UNIX in single user mode, give the commands:

cnsview /dev/cns01
>> daemon stop
>> set cns psize XE "psize:cnsview property"  1450
>> daemon start
>> quit

If you have more than one Connection Station on the same router path, repeat the above steps for each Connection station, changing the cns01 in the first command to cns02 and so on.

Poll Timers

XE "poll timer"Serial input to the CNS-010 software is normally governed by a poll timer with a default value of 100 milliseconds. Every time the poll timer expires, the system scans all the serial ports and forwards any input data to the attached host. This means that the average latency from typing a character is one half the poll timer interval plus any network and host delays. When the data rate is 57600 baud or above, the poll timer is automatically set to poll twice as often.

For some applications, you may want to reduce or increase the poll timer. Reducing the poll timer reduces latency and makes the system more responsive. This may be particularly important on ports used for devices other than terminals such as UUCP, PPP or SLIP links. Reducing the poll timer has the negative effect of increasing the overall computational load on the system because it must process input events more often.

You have two ways to control the poll time of a Connection Station. First, you can change the global poll timer value from its default value of 100 milliseconds to as low as 20 milliseconds or an arbitrarily high amount. The global poll timer value is specified by the pollTime XE "pollTime:configuration file entry"  entry of the [Port]XE "Port section" section of the Connection Station configuration file. Note that the value is specified in microseconds so the default value is 100000.

Alternatively, you have limited control of the poll timer on a port by port basis. You can set an individual port to be polled at a rate of 0.5, 1, or 2 times the global poll rate. You set the rate of an individual port using the pollMultipleXE "pollMultiple:configuration file entry" entry of the [Portnn]XE "Portnn:configuration file section" section for the port. The choices for this entry are specified in the following table:

PollMultiple Values

pollMultiple value
Rate

half
0.5

single
1

double
2

auto
0.5 or 1 depending on data rate

The default value of the pollMultiple XE "pollMultiple:configuration file entry"  entry is auto which specifies a rate of 1 times the global poll timer for all data rates below 57600 and 0.5 times the global poll timer for data rates of 57600 or above.

Optimizing Parallel Printer Performance

XE "printers:parallel"

XE "printers:fastMode"

XE "fastMode:configuration file entry"The parallel printer driver provided in the Connection Station is designed to work on all standard parallel printers. You can improve performance on some types of printers by setting the Connection Station configuration file entry fastMode from its default value of 0 to the value 1. When fastMode is enabled, the parallel printer driver is much more efficient and frees up processor cycles for other tasks. fastMode works on most types of Hewlett Packard LaserJet printers. It causes garbled printing on some other types of printers including Lexmark. fastMode has no effect on serial printers.

To enable fastMode on a parallel printer:

1.
Use a text editor to modify the configuration file for your Connection Station.

2.
Locate the [LPTnn] section for the port you want to enable fastMode on.

3.
Uncomment the fastMode entry and set its value to 1 as in the following example:

fastMode=1

4.
Save the file and exit the editor.

5.
When all users have logged off the Connection Station, reboot it to reload the modified configuration file.

You can configure one other parameter in the [LPTnn] section. The strobeWidthXE "strobeWidth"

XE "printers:strobeWidth" entry allows you program the width of the strobe signal in the parallel port interface. It is expressed in units of 500 nanoseconds so the default value of 2 results in a strobe width of 1 microsecond. The default value should be adequate for almost all printers but if you are experiencing erratic behavior on your parallel printer you can check its manual for the required pulse width of the strobe signal and increase the strobe width if necessary.

Tuning STREAMS resources

This section describes how to manually tune host STREAMSXE "STREAMS:tuning" resources that may need to be increased in certain cases.

The automatic CNS-010 installation will tune STREAMS resources so that they use a minimum of memory, but which are sufficient for most applications. In situations of heavy load, and especially when a system is being used to run benchmarks, the kernel resources should be increased.

Low STREAMS resources exhibit the following symptoms:

SYMBOL 183 \f "Symbol" \s 10 \h
The Connection Station operates erratically by dropping or hanging connections.

SYMBOL 183 \f "Symbol" \s 10 \h
You get error messages on the host console indicating you have run out of a particular resource.

SYMBOL 183 \f "Symbol" \s 10 \h
When running UNIX's crashXE "crash" utility, you see STREAMS allocation failures.

As a part of tuning the host, it is important to be able to check the STREAMS resource utilization with the crash utility. The following is an example of the output of the strst subcommand of crash:

#crash
dumpfile = /dev/mem, namelist = /unix, outfile = stdout
> strst
ITEM                  CONFIG   ALLOC    FREE         TOTAL     MAX    FAIL

streams                 4816       95    4721           663      98       0

queues                  3424      440    2984          1444     460       0

message blocks          9488      220    9268         79679     326       0

data block totals       7591      220    7371         59822     326       0

data block size    4     970       45     925          2812      49       0

data block size   16    1200        3    1197          9206      13       0

data block size   64    2713       22    2691         41070      73       0

data block size  128    1000      116     884          2142     125       0

data block size  256     650       25     625           290      30       0

data block size  512     250        8     242          1076      10       0

data block size 1024     250        0     250          3191      46       0

data block size 2048     550        0     550             1       1       0

data block size 4096       8        1       7            34       2       0

Count of scheduled queues: 0
>

Any failures of STREAMS resources are shown by values greater than zero in the FAIL column (the last column in the output).

XE "kernel tuning"Kernel resources are tuned by using the SCO UNIX configureXE "configure:SCO utility" utility which is found in the directory /etc/conf/cf.d. See the system administration manual for more information on using configure.

STREAMS resources are tuned by using option 11 in the configure utility. Only increase the resource for which you saw error messages or indications in the crash utility. The resource most likely to need to be tuned is the data blocks.

When you leave the configure program, you need to relink the kernel, then reload the new kernel. If possible, reproduce the conditions that caused the original failures to verify that the error has been fixed.

10. Troubleshooting

XE "troubleshooting:general"Earlier chapters list specific troubleshooting guidelines for installing and maintaining the CNS-010 software. This chapter gives general guidelines as well as additional troubleshooting tips. Please be sure to read this chapter thoroughly if you are having problems with your system.

Logging Feature

The logging mechanism is designed as an aid in the troubleshooting of problems. If you are experiencing problems, please be sure to read this chapter thoroughly, as that will help you to further isolate and possibly solve your problem. Even if you are not experiencing any problems, you should review the contents of the log files from time to time as a proactive measure. The log files are created as a result of the cnsview daemon polling Connection Stations and hosts. For more information on the output files that the cnsview daemon program creates, see the Files section that follows.

In most cases, the decision of what and when the cnsview daemon logs something is configurable. The logging feature is shipped with reasonable defaults, so in general, there is no need to change them. If for some reason the defaults are incorrect for your situation, the procedures for changing them are documented in the Logging Configuration section that follows.

Finally, there are many situations that can cause a message to get logged. By themselves the messages are usually not important, primarily due to the error handling logic employed at the time the error was encountered. Only when combined with other symptoms (e.g., loss of functionality) do the logged messages take on more significance.

The logging process and its configuration is detailed next. The remainder of this chapter then deals with problem solving techniques.

Logging Details and Configuration

 XE "log:cnsview daemon" 

 XE "daemon:cnsview:log" The cnsview daemon can be configured to log a variety of host events caused by the Connection Station. This section provides details on how to configure and use this logging capability.

Files

The figure below depicts the files that are used by the host daemon when resource failures and Connection Station events occur. These files are used to describe the configurable thresholds for various parameters and the action to take when a threshold has been reached.



Thresholds

The resources that are monitored and their configurable thresholds are encoded in the file /usr/lib/cns/cnsd.conf by way of a thres record. These records contain the parameter to monitor, a value at which a message is generated, and module/code values that are paired to a record in the /usr/lib/cns/cnsd.lmp file (see the Message Logging section below).  

For example the following lines are a section of the /usr/lib/cns/cnsd.conf file. With these threshold records, several Connection Station and host Media Access (mac) parameters are monitored. 

#

#    group
parameter
  threshold    module code

#

thres
mac
mac_oframe_coll
5
20 1

thres
mac
mac_xs_coll

5
20 2

thres
mac
mac_frame_nosr

5
20 3

The set of monitored resources are identified at the end in the Monitored Item Tables section below.

Actions

Once a threshold has been reached, it triggers an action based upon field 8 in the file /usr/lib/cns/cnsd.lmp. The action code and resultant actions are summarized below:

Action Code Description and Results

Action Code
Description
Result - output file

F
Fatal - loss of entire Connection Station. The mechanism employs the UNIX strerr(1M) facility. In the output file error.MM-DD, where MM is the numeric value of the month and DD is the numeric value of the day.
/usr/adm/streams/error.MM-DD

N
Notify - a mechanism that permits automatic notification of important events. Coupled with other codes.
mail sent to root

E
Error - severe error usually representing loss of capability.
/usr/lib/cns/cnsd.log

W
Warning - temporary, sporadic in nature, or a prescribed recovery was employed. May represent loss of certain functionality. 
/usr/lib/cns/cnsd.log

I
Information - significant non-error event. Usually these are for establishing successful milestones. For example, "Operating kernel online." 
/usr/lib/cns/cnsd.log

Codes may also be combined if they are in one of the legal combinations listed in the table below, allowing for multiple actions. This may be useful in situations where, in addition to logging the message, mail notifying the system administrator of the event should be sent. In this way corrective action can be expedited.

Action Code Legal Combinations

F Action Code Present
N Action Code Present
One of Action Codes E, W, or I  Present 

yes
no
no

no
yes
no

yes
yes
no

yes
no
One of E, W, I

no
yes
One of E, W, I

yes
yes
One of E, W, I

Message Logging

The logging feature is normally configured to log all messages it receives. If you decide to change this behavior you will need to understand this relationship: in order for an outcome to occur there needs to be both a cnsd.conf and cnsd.lmp entry for the module/code values related to the parameter. The following figure depicts this association:


[image: image5.wmf]cnsd.conf

:

 thres mac mac_ofram_coll 1 20 1

cnsd.lmp

:*

 * 20 1 threshold001 ffffffff ffff E

Report Code:ffff  Do  report.

0: Do NOT report

action code

Threshold Value

cnsd.log

: 

000001 1/1/95 12:12:00 E threshold001 cns01

1234:12:58.00 23  Ethernet mac_oframe_coll faulure(s)

module code fields


If an expected outcome is not being logged, make sure that a record exists in both files that pertains to the module/code value. Also, make sure that the action code is set properly.

In cases where the cnsview daemon program has logged an item already, it will not do so again until it is refreshed with a cnsview -c “daemon init” command. In cases where problems are occurring repeatedly, you will need to periodically refresh the daemon.

Output Methods

The result of the logging function is one of three possibilities. By combining the Action Codes according to the choices in the Action Code Legal Combinations table above, it is possible to target some or all of the output methods.

/usr/lib/cns/cnsd.log File

A message is recorded to this file when one of the E, W, or I Action Codes is selected. Here is an example of such a message:

0000000001 1/18/95 12:34:56 I cnsdtrace  spudnick cnsview daemon start
The format of the message is composed of fixed width fields separated by a space character. Each line in the message file follows this format which begins in column 1.

seq date time severity module source text

seq

record sequence number; field width is 10 positions. 

date
date of the message (dd/mm/yy); field width is 8 positions.

time
time the message (hh:mm:ss) was recorded; field width is 8 positions.

severity
Composed of one or more of the following identifiers F, N, E, W, or I; field width is 3 positions. See the Action Code Descriptions and Results table for a description and the Action Code Legal Combinations table for the legal combinations.
module
The source of the message on a module basis; field width is 12 positions. This field is composed of a string and digit. 

source
The source of the message on an object basis; field width is 9 positions. This string field may take on one of three values:



hostname - The name of the host executing the daemon code, as returned by uname(S). 



cnsname - The logical name of the Connection Station (e.g. cns01)



ttyname - The tty device as it exists on the host machine (e.g.  tty0201)

text
formatted text of the message; field width is between 1 and 480 positions.

The cnsd.log file is prevented from exceeding a specified limit. By default, the upper bound of this file is 500,000 bytes, though this value may be altered (lower or upper) with a threshold record (see the Miscellaneous Group table at the end of this chapter). Once this limit has been reached, the following occurs: 

1. cnsd.log is moved to /usr/lib/cns/cnsd.log.bak,
2. cnsd.log is truncated,and logging resumes to the /usr/lib/cns/cnsd.log file.

/usr/adm/streams/error.MM-DD File

A message is recorded to this file when the F Action Code is selected. (Note: the file suffix MM-DD is replaced with the month (MM) and day (DD) the message is recorded.) When this action code is selected the daemon utilizes the STREAMS logging facility to record the message. 

The format of the message follows that of the strerr, and is documented in the UNIX man page strerr(1M). Here is an example of such a message:

0001 10:37:07 008c34f6 ... 44 1 lpt0102 Statistics ioctl        Invalid argument
This facility is useful in that it provides a central message repository for kernel drivers and applications throughout the system. Problem solving is also improved as a consequence of this broader system service.

For those events that are logged to this STREAMS error logger, this file is maintained by the strerr daemon and has no file size restriction. Instead, a new file is created each day which contains that day’s logged messages.
Mail Sent to root

A message is sent to the root user when the N Action Code is selected. The message takes on this form:

From root Fri Nov 18 14:16:59 1994)

To: root

Date: Fri, 18 Nov 94 14:16:58 PST

cnsview daemon report: 536 STREAMS 1024 dblock failures.

This facility is used to alert the root or system administrator of a situation that needs corrective action. Using the message generated above as an example, the root/system administrator is notified of a failure that affects the host’s networking. The system administrator can then decide to reduce the network traffic or tune the STREAMS resources as one of two possible ways of dealing with this event.

Sending mail to root should be used carefully, and in many cases it should just be on a temporary basis. By default only the following circumstances cause the cnsview daemon program to send mail to root:

cs002
Insufficient memory to run the operating kernel

cs003
Operating kernel requires configuration file, rebooting

cs010
Power On Self Test (POST) failure

exec003
Trace fault, system panic

exec004
Operation fault, system panic

exec005
Processor fault, system panic

exec006
Floating point fault, system panic

exec007
Constraint fault, system panic

exec008
Protection fault, system panic

exec009
Type fault, system panic

kernel001
Internal error, kernel asserted.

Logging Configuration

The following table shows a list of the type of events that the cnsview daemon will log:

Log Options for cnsd.conf

Parameter
Description

sig
Records the handling of signals to the daemon

cfgaddr
Records the CNS address handling

2sess
Records the ioctls sent to the session mux (/dev/cns)

config
Records the records processed in the cnsd.conf file

svclts
Records boot and download processing

poll
Records details on the poll structures within the daemon

boot
Records details on boot packet processing

nostats
Disables statistics polling of CNS units

net
Records calls to the TLI functions within the daemon

To change cnsview daemon logging:

1.
Use a text editor and edit the file /usr/lib/cns/cnsd.conf.

2.
Locate the line beginning with log. This should normally be the first line in the file. Include the above parameters that you wish to have logged, separated by spaces. If the nostats parameter is specified, then none of the items listed in the Monitored Item Tables below will be monitored. For example, if you do not want to monitor any threshold items, but do want to log all boot events, the line should look like:

log nostats boot

3.
Restart the daemon with the following command:

cnsview -c "daemon init"

To Enable or Disable a Specific Monitored Message

To disable a particular message from getting logged you will first need to identify the module/code associated with it. Refer to the Monitored Item Tables below to determine what the cnsd.lmp entry is given a message in the cnsd.log file.

1.
Edit the /usr/lib/cns/cnsd.lmp file and identify the appropriate record.

2.
Set the report code to 0 to disable or ffff to enable.

3.
Save the file and exit the editor.

4.
Restart the daemon with the following command:

cnsview -c "daemon init"

To Change the Logging Destination

To change the destination of the logging output after a resource has exceeded the threshold, you will first need to identify the module/code set associated with it. Refer to the Monitored Item Tables later in this chapter to determine what the cnsd.lmp entry is given a message in the cnsd.log file.

1.
Edit the file /usr/lib/cns/cnsd.lmp, and modify the 8th field of the appropriate record according to the Action Code Description and Results table above.

2.
Save the file and exit the editor.

3.
Restart the daemon with the following command:

cnsview -c "daemon init"

To Change the Threshold Value

To change the value at which a resource causes an action, do the following:  

1.
Edit the file /usr/lib/cns/cnsd.log, and modify the 4th field of the appropriate line to the value desired.

2.
Save the file and exit the editor.

3.
Restart the daemon with the following command:

cnsview -c "daemon init"

Using the cnsview Log

The cnsview log propertyXE "log:cnsview property"

XE "cnsview:log property" displays a list of errors and messages reported by a Connection Station.

Log entries look like the following:

/dev/cns01:     0070:39:01.04 11   session001  0    "SPX link up." Host: "111307210000000000014004"

/dev/cns01:     0072:34:40.93 12   session003  0    "SPX link down." Host: "111307210000000000014004" Disconnect reason: EC

The first field is the name of Connection Station reporting the message, the next field is the system uptime when the message was recorded. The next number is the sequence number of the log entry. The sesssion001 field indicates the name of the software module reporting the error and the error code for that module. The next field 0 is the unit number of the device or instance in error. The rest of the line is ASCII representation of the error, including any parameters.

A list of the error messages potentially reported in the log is included in Appendix B.

Monitored Item Tables

The following section details what the cnsview daemon program can monitor for violation of threshold values. For each item the description identifies the following:

· The object name and a brief description.

· The /usr/lib/cns/cnsd.conf file entry that specifies this monitored object. Each entry includes the following five fields:

1.
Group - an association amongst like parameters.

2.
Parameter - the monitored parameter within a group.

3.
Threshold - the default value at which some action takes place.

4.
Module - the module and code fields uniquely identify this parameter to the system.

5.
Code - this field identifies a unique value within a module instance.

Ethernet Group

This section identifies those objects that are associated with the Ethernet interface. This applies to both host and the configured Connection Stations.


Group       parameter    threshold      module code

mac_carrier

Times that the carrier sense condition was lost when attempting to send a frame.
mac mac_carrier    1        20  9

mac_baddma

Times the transfer of data to or from the frame buffer did not complete successfully.
mac mac_baddma     1        20  13

mac_badsum

Frames received which did not pass the Frame Check Sequence.
mac mac_badsum     1        20  21

mac_align

Frames received that were not of an integral number of octets.
mac mac_align      1        20  23

mac_no_resource

Frames dropped due to lack of resources
mac mac_no_resource 1       20  7

mac_frame_nosr

Frames dropped on reception because of no STREAMS buffers to store them.
mac mac_frame_nosr 5        20  5

mac_xs_coll

Frames dropped on transmission because of excessive collisions.
mac mac_xs_coll    5        20  3

mac_timeouts

Times the adapter failed to respond to a request from the driver.
mac mac_timeouts   1        20  35

mac_badcts

Times the Clear To Send signal was lost during transmission.
mac mac_badcts     1        20  29

mac_spur_intr

Times the adapter interrupted the   system for an unknown reason.
mac mac_spur_intr  1        20  33

 Serial Port Group

This section identifies those objects that are associated with the serial ports on the Connection Station.


Group parameter              threshold     module code

ifNoSRs

Times bytes dropped on reception because of no STREAMS buffers to store them.
sio ifNOSRs          1      20   11

ifInParityErrors

Times input parity errors were detected.
sio ifInParityErrors 1      20    9

ifInFrameErrors

Times input framing errors were detected.
sio ifInFrameErrors  1      20   10

System Group

This section identifies those objects that are associated with the Connection Station as a system.


Group parameter    threshold module code

bad_ints
sys   bad_ints   1     20    12

Resource Group

This section identifies those objects that are associated with resources on the host and Connection Station. 


Group     parameter    threshold     module code

dblk4

Times 4 byte STREAMS buffer allocation failed.
dblk4    fail      1      20   17

dblk32

Times 32 byte STREAMS buffer allocation failed.
dblk32   fail      1      20   18

dblk64

Times 64 byte STREAMS buffer allocation failed.
dblk64   fail      1      20   19

dblk128

Times 128 byte STREAMS buffer allocation failed.
dblk128  fail      1      20   20

dblk256

Times 256 byte STREAMS buffer allocation failed.
dblk256  fail      1      20   21

dblk1024

Times 1024 byte STREAMS buffer allocation failed.
dblk1024 fail      1      20   22

dblk2048

Times 2048 byte STREAMS buffer allocation failed.
dblk2048 fail      1      20   23

dblk4096

Times 4096 byte STREAMS buffer allocation failed.
dblk4096 fail      1      20   24

Miscellaneous Group

The objects in this category have to do with the internal administration of the cnsview daemon program that runs on the UNIX host.


Group            parameter    threshold    module code

logsize

The maximum size the /usr/lib/cns/cnsd.log file can assume.
cnsdtrace logsize   500000   30   2

trace

Internal trace feature within the cnsview daemon.
cnsdaemon trace         -    30   1

error

Errors the daemon has encountered.
cnsderr   error         -    30   3

Basic Problem Solving

There are situations where the CNS-1600 will stop operating correctly. Some common symptoms of problems are:

SYMBOL 183 \f "Symbol" \s 10 \h
gettyXE "getty" failure messages on the system console

SYMBOL 183 \f "Symbol" \s 10 \h
users complaining that they do not have a login prompt on their terminal

SYMBOL 183 \f "Symbol" \s 10 \h
users complaining that their terminal is “dead” or “hung”

If you have more than one Connection Station, try and verify whether or not you are having problems with:

SYMBOL 183 \f "Symbol" \s 10 \h
A single port on a Connection Station

SYMBOL 183 \f "Symbol" \s 10 \h
A single Connection Station

SYMBOL 183 \f "Symbol" \s 10 \h
All Connection Stations

Problems on a Single Port

If the problem is with a single port, the best recovery method is to first turn the terminal off, then back on. If this does not clear up the problem, use the killXE "kill" command to terminate the process that owns that device. You can identify the process number with the command:

ps -ef | grep xxyy
XE "ps"where xxyy corresponds to the numeric part of that device (such as 0102 for /dev/tty0102). Use kill on the displayed process number.

Port errors that affect from one to a few terminals often manifest themselves as one of the Serial Port Group errors (refer to the Monitored Item Tables later in this chapter). Their appearance in the cnsd.log file looks like:

0000000242 16:03:04 01/18/95   E threshold037 ttyn0315 0314:35:02.00 8788 sio ifInParityErrors failure(s) 

If a port receives in excess of 150 parity, framing, or overrun errors within a sampling period (one second), then the port is shut down for one second. In this case, the following message will be logged by the Connection Station:

0000000243 16:03:10 01/18/95   E cns03 55 0621:40:03.00 “Excessive line errors, temporarily disabling port.” 

The appearance of this message indicates a data rate, character size, parity mismatch, or a cable problem. 

If neither one of these two messages is evident, the following cnsview commands may help to isolate the problem further. See Chapter 6 for more information on these commands:

· show comstats

· show comstatus

· show bind

Problems on a Single Connection Station

If the problem affects all of the terminals attached to a specific Connection Station, yet other Connection Stations configured on the same host work, look for the presence of resource failures. Resource failures may be on the host or the Connection Station and take on this form in the cnsd.log file:

0000000368 16:03:07 01/18/95   E threshold023 cns01    0621:40:56.00 4888 ethernet mac_align failure(s)

0000000369 16:03:03 01/18/95   E threshold053 cns01   0621:40:59.00 49 streams dblk 1520 failure(s)

Another contributing cause has to do with a failed transport link between the host and the Connection Station. The presence of a message similar to this would appear in the cnsd.log file once the Connection Station came back on-line:

0000000370 16:05:57 01/18/95   E session002   cns01    272 0622:52:55.63 "SPX link failed." Host: "122335080000000000014094" Disconnect reason: E0

Note:  Disconnect reason codes are discussed in the Troubleshooting CNS Disconnects section later in this chapter.
Resource problems on the host usually indicate that the kernel needs to be tuned to overcome those shortages. Resource failures on the Connection Station are temporary and are usually not associated with system-wide failures. However, if the failures do occur within a small timeframe, it may be indicative of Ethernet problems (Ethernet failures would also show up as host failures as well).  

If the only evidence is the SPX link failed messages, verify that you can do a cnsview ipxping command to the Connection Station at the time of failure. An ipxping command helps to establish the presence of Ethernet connectivity.

If neither one of these two messages is evident, verify:

· Has the configuration of the network, host, or Connection Station changed? Recent changes may have introduced problems into the system.

· Is the Connection Station on-line? The leftmost LED on the Connection Station is on continuously when the Connection Station is on-line; it blinks when it is not.

· Has the Connection Station recently been rebooted?  The value of uptime retrieved with a cnsview show sysstats reveals how long the Connection Station has been on-line. 

If the above does not solve the problem, unplug the offending Connection Station then plug it in again as a last resort.

Note:  This will disconnect all users on the Connection Station and thus should only be done in extreme cases.

After the CNS-010 software reloads, if the problem persists, reset the daemon with the commands:

cnsview -c "daemon stop"
cnsview -c "daemon start"

If this does not clear up the problem, restart all CNS-010 software, including IPXXE "IPX protocol"/SPX with the commands:

/etc/rc2.d/S65cns stop
/etc/rc2.d/S65cns start

If this still does not clear up the problem, you must reboot the host.

Problems on All Connection Stations

If the problem affects all of the terminals attached to all of the Connection Stations, in addition to what is discussed within the Problems on a Single Connection Station section above, verify:

· Verify the host daemons (cnsview and npsd) are running. The product will not work if these daemon programs are not running.

· If possible, verify Ethernet functionality by means of an independent product, such as, TCP/IP’s ping command.

Problems with CNS-010 Downloading

XE "downloading:general"If you think that the Connection Station and host are properly configured but the CNS-010 software does not seem to download to the Connection Station, there are many features in the Connection Station that will allow you to track down what the problem is.

XE "downloading:troubleshooting"

XE "troubleshooting:downloading"Before you start looking for more complicated problems, verify that the basic things necessary for downloading are set up.

1.
Verify that the host is up, running in multi-user mode, and connected to the Ethernet.

2.
Verify that the Connection Station is powered on and connected to the Ethernet.

3.
Verify that the cnsview daemon is running in the host by giving the following command on the host console:XE "ps"
ps -ef | grep cnsview


The cnsview daemon process should be seen similar to the following:

root 17663 1 4 Jul 25 ? 3:17 /usr/bin/cnsview -c daemon start

4.
Verify that the Connection Station is communication with the Ethernet. This can be checked by looking at the link integrity light on the Connection Station. Check if light 10 is on (indicating that the BIOS is trying to download), and then wait 30 seconds. If the link integrity light is not lit, there is a problem with the Ethernet connection.


If any of the above four steps are not verified, correct the problem and try the download again.

Downloading from a Specific Host

XE "downloading:specified host"On an Ethernet with more than one host running the CNS-010 software package, a Connection Station will download from whichever host it first establishes communication with, which may be determined randomly. This random selection may not be desirable in cases where there are many hosts, or you want the Connection Station to be forced to load from a specific host.

To enable downloads from a specific host:

1.
Determine the network address of the desired load host. This is done by looking at the file /usr/lib/cns/nw/NPSConfig on that host. In that file, look for the line internal network = xxxxxxxx.

2.
Start the BIOS console, as described in the CNS-1600 and CNS-1610 Hardware Installation and User's Guide.

3.
Enter password privilege mode with the command:

admin Central Data

4.
Set the primary load host with the command:

set host1 xx.xx.xx.xx:00.00.00.00.00.01


where xx.xx.xx is the network address of the host determined in Step 1 above.


If you desire to establish a second load host, to be used if the first load host is not functional, repeat these steps using the network address of the second load host, and substituting set host2 xx.xx.xx:00.00.00.00.00.01 in Step 4.

5.
Store this setting in non-volatile memory with the command:

save

6.
Be sure the host is up, then power the Connection Station down, then up. It should download as normal.

Moving Line Discipline Processing

The input line discipline processing is currently required to be done on the host (unlike some prior releases of the software). Output line discipline processing is normally done on the Connection Station.

Some applications have been identified to have problems with having the output line discipline running outside the host. If an application seems to be running very slowly, or if the application seems to not work at all, try moving the output line discipline back to the host.

The following procedure will temporarily force the line discipline to run on the host for a particular tty device:

cnsview -c "set ldisc hostld"

It can be reset to normal operation by:

cnsview -c "set ldisc hostld 0"

If this procedure is found to improve the behavior of an application, please report the circumstances to Central Data technical support. 

Troubleshooting IPX and SPX

 XE "IPX protocol:troubleshooting" 

 XE "disconnects:troubleshooting" 

 XE "troubleshooting:disconnects" The CNS-010 software uses Novell's IPX and SPX as the underlying transport protocols between the Connection Station and your UNIX host computer. Generally these protocols are trouble-free and completely invisible to the users but there may be cases where they don't do what you expect. Problems are more likely to occur when you use CNS-010 in a network where NetWare is already installed and you are depending on advanced NetWare features such as routers to tie your Connection Stations to your host.

Central Data has included some utility programs that were originally written by Novell to help debug NetWare problems. These programs are located in the directory /usr/lib/cns/nw. You should be root when running any of  these commands.

getlan XE "getlan" 
This program displays the state of the IPX interfaces on your host:

#getlan

Lan  Network   Node           IPX     LLI

Lan  Address   Address        State   State

---  --------  ------------  -------  ------

0    08225930  000000000001  BOUND    OK

1    00101492  0000C05D8553  BOUND    OK

Lan  Maximum  Minimum  MAC      Subnetwork Type

     Packet   Packet   Address

     Length   Length   Length

---  -------  -------  -------  ---------------------------------------

1    1500     64       6        Ethernet Bus

drouter XE "drouter" 
This program displays the current router XE "router:troubleshooting"  tables:


#drouter
calling ioctl

return from ioctl

NET       HOPS  TIME   NODE             NET       HOPS  TIME   NODE

--------  ----  ----   ------------     --------  ----  ----   ------------

00000001  0001  0002   02608C2C4CF2     11132707  0002  0003   0000C07AA455

11130722  0002  0003   0000C07AA455     08225930  0000  0001   000000000001

12233435  0002  0003   0000C07AA455     08191050  0001  0002   0000C044491C

77777777  0001  0002   0000C07AA455     00101491  0001  0002   0000C07AA455

00101492  0000  0001   0000C05D8553     FEDCBA98  0001  0002   02608C2FB420

DEADBEAF  0001  0002   02608C2FB442     C0C0C0C0  0001  0002   0000C0CBCA2C

END OF TABLE      12 known networks

rrouter XE "rrouter" 
This program resets the current routing table. It takes no arguments and displays no output. You should use it when you are changing the configuration of your network and the routing table may have invalid routes in it. A revised routing table will be created on the next RIP advertisement.

track XE "track" 
This program displays SAP XE "SAP:troubleshooting"  advertisements as they are received by the SAP daemon XE "daemons:sapd"  sapd XE "sapd" . SAP stands for service advertising protocol. This protocol is used in NetWare networks to provide a network-wide directory of services. 

The CNS-010 software provides two services. First, Connection Stations advertise themselves for hosts to connect to. The result of these advertisements are displayed in the cnsview explore XE "explore:cnsview command"  command. Second,  CNS-010 hosts advertise that they are willing to boot Connection Stations. The Connection Station will sequentially query all hosts that advertise that they are willing to boot to find a load host.  XE "downloading:troubleshooting" You can watch this process if you enable a BIOS console and set the log parameter to 1 before attempting a BIOS load. See the CNS-1600 and CNS-1610 Hardware Installation and User's Guide for details.

When you enable tracking with the track on command, you will see data similar to the following on your system console:

#track on

IN  [00101492 00406E0001C4 452]  8:42:56am

   CNS00406E0001C4_CNS-010_00000000_UP               1

OUT [08225930 FFFFFFFFFFFF 452]  8:42:56am

   CNS00406E0001C4_CNS-010_00000000_UP               2

IN  [00101492 00406E000095 452]  8:42:59am

   Dougs_01_CNS-030_00000000_UP                      1

OUT [08225930 FFFFFFFFFFFF 452]  8:42:59am

   Dougs_01_CNS-030_00000000_UP                      2

IN  [00101492 02608C2C4CF2 452]  8:43:18am

   data                                              2

IN  [00101492 00406E00004D 452]  8:43:22am

   CNS00406E00004D_CNS-010_00000000_UP               1

OUT [08225930 FFFFFFFFFFFF 452]  8:43:22am

   CNS00406E00004D_CNS-010_00000000_UP               2

OUT [08225930 FFFFFFFFFFFF 452]  8:43:25am

   data                                              3

   CNS00406E000034_CNS-010_00000000_UP               3

   CNS00406E000065_CNS-010_00000000_UP               3

   CENTRAL DATA_CNS02_CNS-010_00000000_UP               3

   CNS00406E0000B1_CNS-030_00000000_UP               3

   Moe's_CNS5_CNS-030_00000000_UP                    3

   CNS00406E0000FF_CNS-010_00000000_UP               3

The destination for this data is given the file /usr/lib/cns/nw/NPSConfig XE "/usr/lib/cns/nw/NPSConfig" 

 XE "NPSConfig" \t "See /usr/lib/cns/nw/NPSConfig"  in the sap_standard_out parameter. You can change this destination to a file but note that this file will collect a large amount of data. When you change NPSConfig, you should restart the CNS-010 software (all users off) with:

/etc/rc2.d/S65cns stop
/etc/rc2.d/S65cns start

You can disable tracking with track off.

Troubleshooting CNS Disconnects

 XE "disconnects:troubleshooting" 

 XE "troubleshooting:disconnects" The flexibility of using Ethernet to connect with a host computer as compared to a hardwired connection has a price. The price is that there are more sources and mechanisms of failure. The CNS-010 has good tools to help you diagnose the source of problems and eliminate it.

Disconnects refer to the class of problem in which the host computer appears to be operating normally but devices attached to Connection Station permanently or temporarily stop working. The strategy for dealing with permanent or intermittent disconnects involves the following steps:

1. Recognize the symptoms

2. Identify the source of the problem

3. Change your configuration to eliminate the problem.

The specific steps for resolving permanent or intermittent disconnects are different and will be discussed in turn.

Permanent Disconnects

The first indication of a disconnect problem is usually several users will simultaneously report that their terminal has stopped responding and other attached devices like printers and modems no longer function. Once you have verified that the host computer is still functioning, you need to begin isolating the source of the problem.

To identify the source of a permanent disconnect, you need to discover why the host can't talk to a Connection Station. First you need to determine if the Connection Station is on-line and available to the network. 

Checking CNS On-line

You can check if you can communicate with the Connection Station with a command like:

cnsview -c "show log" /dev/cns04

If the Connection Station is on-line and functioning, you will see its log entries, which may give you a clue to what is going on. If the terminals have stopped responding you will more likely get a response from this command similar to:

cnsview: open failed on device "/dev/cns04"
cnsview: No such device or address
device          time          id   code        unit text

This open failure is an indication that SPX cannot establish a connection with the CNS. When this happens you need to verify that the host network software is functioning. 

Checking Host Network Software

If you have multiple Connection Stations, if any of them are operating normally then the host software and network are probably OK. If no Connection Stations are operating you should verify that the daemons are running. You can do this with the ps command. When you run ps -ef you should see among the running processes lines similar to the following three:

root   233     1  0 18:01:41  ?        0:12 /usr/bin/cnsview -c daemon start
root   221     1  0 18:01:21  ?        0:00 ./npsd
root   231     1  0 18:01:25  ?        1:42 ./sapd

All three of these daemon processes must exist for CNS-010 to function. If any of these processes are missing you can restart the CNS-010 host software by running the following commands:

/etc/rc2.d/S65cns stop
/etc/rc2.d/S65cns start

If you do not see all three daemons after the restart, you will need to scan through the host logs to find what is wrong.

Checking Network Access to CNS

Once the host software seems to functioning OK, you should check if you can communicate at all with the Connection Station. To do this, you will need the network address of the Connection Station. You can find the network address of the Connection Station using the device name of a port that has stopped responding. Suppose, for example, that port tty0104 stopped responding. You can tell from the name that this is port 4 on cns01.

To find the network address of cns01 you should run:

cnsview -c "show cns" /dev/cns01

This will display data about the Connection Station similar to the following. It derives this data from the file /usr/lib/cns/cnsd.conf and does not use the network so it will work even if you cannot communicate with the Connection Station:

addr:           00101492:00406e00039f
psize:          0
boot:           1

Next you can query the NetWare SAP daemon to find the status of Connection Station with the following command:

cnsview -c explore XE "explore:troubleshooting with" 
This will display a list of Connection Station similar to:

name             status   net      node
CNS00406E0003B8  online   00101492 00406e0003b8
CNS00406E00039F  online   00101492 00406e00039f
CNS00406E0002E9  booting  00101492 00406e0002e9

The name in this case is the Connection Station internal name for itself. You can change this with the BIOS. The status will be online if the Connection Station thinks all is well or booting if the Connection Station is trying to download.

If you see the Connection Station in the explore list with an online status, you should further verify that it is ok by attempting to ipxping it. The information reported by the SAP daemon via explore is only updated every two minutes so a Connection Station could have crashed but still report online for another two minutes.

To verify that the Connection Station is currently accessible via the network use the cnsview ipxping XE "ipxping:troubleshooting with"  command. Note that you must enter the full network address:

cnsview -c "ipxping 00101492:00406e00039f"

When the Connection Station is behaving normally you will see a response like:

00101492:00406e00039f is alive

When the Connection Station is not on the network, after a short delay you will see a response like:

00101492:00406e0002ef is not responding

The ipxping mechanism does not use SPX or the Central Data drivers and also does not require the Connection Station to be running a download image. It is the most primitive way to talk to a Connection Station. 

Checking Network Hardware

If you cannot use ipxping to talk to your Connection Station, you probably have a hardware problem in your cabling, in your host Ethernet adapter or in the Connection Station itself.

You can do a quick query of the status of your host network adapter using the llistat XE "llistat:troubleshooting with"  command from SCO that comes with the LLI driver diskette:

llistat

will display statistics about your host network adapters similar to:

Device       SNPA/MAC address    Factory Address
/dev/wdn0    00:00:c0:7b:a4:55   00:00:c0:7b:a4:55
        Multicast address table
        Frames:      In      Out  Errs In  Err out Collisions
                  74000    55307        0        3         93

If you find the In count to be 0, it means that your host network adapter is not seeing any traffic on the network. If you have other devices functioning properly on your network then you should check your host network adapter. If a single Connection Station is attached, the problem may still be in the Connection Station or the cabling.

If your host adapter seems to be OK, you should switch your attention to the cabling and the Connection Station. If you are using 10Base-T Ethernet, you should verify link integrity on each link between your host adapter and the Connection Station. Link integrity on the Connection Station is indicated by the 
[image: image6.wmf] light on the front panel.

If you are using 10Base-T and suspect cabling problems but are not sure, you can simplify your network by plugging the Connection Station directly into your host adapter. Simply plug the 10Base-T cable from your host adapter into the MDI-X port on the Connection Station.

If the link integrity seems to be OK, you should inspect your Connection Station carefully. Obviously it needs to have AC power. At least one of its front panel lights should be on or blinking. By looking at the front panel lights you can tell whether it has passed its self-test and has downloaded its image. See the CNS-1600 and CNS-1610 Hardware Installation and User's Guide for more details about the Connection Station power-on self-test and downloading sequence.

Intermittent Disconnects

Permanent failures are usually fairly easy to troubleshoot. The more difficult problems are the intermittent ones. With intermittent problems, users report that they have been logged out of their sessions but in many cases, by the time the administrator gets a chance to look at the problem everything appears to be behaving normally.

Recognizing Symptoms

Assuming that the Connection Station is operating when you start to troubleshoot the problem, you can verify that a disconnect has occurred by examining the Connection Station log as noted in the previous section. You will see the session001 - SPX link up message logged every time the Connection Station re-establishes an SPX virtual circuit with a host. You may also see a more direct indication of the failure such as session002 - SPX link failed or exec002 - Relogged previous panic.

Analyzing the CNS Error Log

Errors that are internal to the Connection Station are reported to a CNS-010 host and stored in the file /usr/lib/cns/LOG. When you are experiencing intermittent disconnects you will usually see either the session002 or the session003 error similar to:

/dev/cns01:     0072:34:40.93 12   session003  0    "SPX link down." Host: "111307210000000000014004" Disconnect reason: EC

The key parameter in this message is the Disconnect reason, which is a hex number from SPX. The interpretation of his code is as follows.

The following messages can be the result of normal network failures:

0xE0: 
CNS timed out on max retries, sending to host. This usually indicates that the network connection was severed, or the host crashed. You will get this message when there is active traffic on the server  then those conditions happen.

0xE3:
CNS 3 minute SPX poll to host failed. This usually indicates that the network connection was severed, or the host crashed. You will get this message when there is NO active traffic on the server then those conditions happen.

0xE7:
Could not allocate memory after N retries. This means that the server was VERY busy and ran out of memory. Central Data has not seen this type of failure, even under the highest server stress, however it could happen. If you do see this run the cnsview command show memStats XE "memstats:cnsview property"  as in:

 

cnsview -c "show memStats" /dev/cns01 

and send the results to Central Data technical support.

0xEC:
Received an SPX disconnect request from the host. This usually indicates that the host took the SPX connection down. This can happen if the host reboots, the CNSVIEW daemon is stopped, or the NetWare stacks are stopped.

You should not see the following messages, as they indicate that some kind of abnormal condition occurred in the server:

0xE1:
CNS received a packet with a bad SPX sequence number. 

0xE2:
Internal failure, spxbot was NULL.

0xE4:
Internal failure, canput failed. 

0xE5:
Internal failure, canput failed. 

0xE6:
Internal failure, canput failed. 

0xE8:
Internal failure, canput failed.

The above errors should be reported to Central Data for investigation.

Appendix A. Configuration File Summary

Configuration Information Format

XE "configuration file:format"Configuration information is presented in ASCII format. It is grouped in entities called sections that consist of a correlated and contiguous series of configuration entries. While the meaning of an entry is dependent on the section, there are two general forms: string entries and integer entries. Comments are also allowed in the configuration file. Any line beginning with a semicolon is considered a comment line and ignored.

Section

XE "configuration file:sections"A section is a series of lines in the configuration file that starts at the section name, and ends at the line before the next section definition, or at the end of the file. Section names are identified by a single word in square brackets (e.g. “[word]”) that start at the beginning of a line.

Entry

XE "configuration file:entries"An entry is a member of a section. An entry is of the form:

entry=tokenlist
The entry may span more than a single line. If it does, this is denoted by placing the backslash character (\) in the position before the line delimiter. In this case, the next line is treated as if it were a part of the previous line, and so on. The maximum length of an entry including continuation lines is 128 characters.

A token list is one or more words or quoted strings. Each token is separated by a comma. Quoted strings are described below.

Comments

XE "configuration file:comments"You can include comments in the configuration file by putting a semicolon in the first position on a line. In a comment, all of the text up to the line delimiter is ignored by the configuration process.

Special Types

Numbers

XE "configuration file:numbers"Numbers are decimal or hexadecimal. Hexadecimal numbers are preceded with 0x. A number is determined to be decimal if it is not preceded 0x. 

Network Addresses

XE "configuration file:network addresses"The configuration file uses two types of network addresses. The IP address consists of four groups of decimal numbers, each group separated by a period (“.”). The maximum value of each group is 255. A typical IP address looks like:

255.192.40.16

The CNS-010 software supports NetWare functions using IPX addresses. IPX addresses are expressed as network number and a node number, separated by a colon (“:”). The network number is an 8 digit hex number and the node number is a 12 digit hex number that is often an Ethernet hardware address. A typical IPX address looks like:

00101492:00406e0002bd

Quoted Strings 

XE "configuration file:quoted strings"Quoted strings are defined in a manner similar to the C language. All text within the double quotes is included in the string. The following special character definitions apply:

Configuration File Special Characters

Name
Prints As
Represented As

Double Quote
"
\"

New Line
NL
\n

Tab
HT
\t

Backspace
BS
\b

Carriage Return
CR
\r

Form Feed
FF
\f

Backslash
\
\\

Bit pattern
ddd
\ddd

Constant Symbols

XE "configuration file:constant symbols"Some configuration file entries have as their value one of a set of pre-defined symbols. You should enter the symbol exactly as shown in this manual although in most cases, the case of the symbol will be ignored.

Section Name Summary

XE "configuration file:sections"

XE "sections: configuration file"The following table alphabetically lists all of the sections used in the configuration file. You can find a list of the entries defined for each section later in this appendix. Note that some section names consist of a base name followed by a number as in [Port01].

Defined Section Names

Name
Use

IPX
Specify IPX parameters

Heap
Specify the heap memory configuration

HighAvail
Specify the high availability configuration

LPTnn
Specify parallel printer parameters

Portnn
Specify serial port configuration

SPX
Specify SPX parameters

Section Entry Summary

XE "entries: configuration file section"

XE "configuration file:entries"

XE "entries: configuration file section"The following table lists all of the entries used in the configuration file alphabetically by section name.

Note:  If you are using CNS-1600 with a CNS-030 download image, the configuration file will include additional sections. The CNS-030 configuration file is a superset of the CNS-010 configuration file. The full set of entries is described in the CNS-030 Terminal Server Software for the CNS-1610 Installation and User’s Guide.

IPX Section

Entry
Value Type
Default
Description

internalNet
IPX address
none
When the high availability feature is being used, an internal network address separate from the external address must be used

Heap Section

Entry
Value Type
Default
Description

minimumHeap
Integer
0
Minimum amount of memory reserved exclusively for heap

HighAvail Section

Entry
Value Type
Default
Description

addressType
Constant String
ipx
Type of message used

BackupHost
Network Address
none
Address of backup host

BackupInterface
Constant String
none
Which interface is backup

enable
Integer
0
Enable or disable high availability

PingInterval
Integer
60
Seconds between pings

PrimaryHost
Network Address
none
Address of primary host

PrimaryInterface
Constant String
none
Which interface is primary

SwitchToBackup
Integer
600
Seconds before switch to backup occurs

SwitchToPrimary
Integer
600
Seconds before switch back to primary occurs

LPTnn Section

Entry
Value Type
Default
Description

fastMode
Integer
0
Enable or disable DMA mode on printer

strobeWidth
Integer
2
Specify width of strobe pulse in units of 500 microseconds

Portnn Section

Entry
Value Type
Default
Description

escdef
Integer
1
Enable or disable monitoring of terminal escape sequences on output

enter
Escape String
none
Escape sequence use to switch output to printer with transparent printing

exit
Escape String
none
Escape sequence use to switch output to terminal with transparent printing

hotkeynn
List of escape strings; see Chapter 3.
none
Definition of a hot key

login
String
none
Default login name

mscreen
Integer
1
Enable or disable multiple session scanning

nhotkeys
Integer
none
Number of hot keys defined in this [Portnn] section

stty
List of constant symbols
See Chapter 3 
Sets port parameters

terminalType
List of constant symbols
See Chapter 3 
Sets port parameters

tprint
Integer
0
Enable or disable transparent printing on port

SPX Section

Entry
Value Type
Default
Description

idleTimeout
Integer
120
The time in seconds to wait for a keep alive response before the link drops

idleInterval
Integer
30
The time in seconds between keep alive messages when no data is being exchanged

transmitRetries
Integer
20
The number of data retries on the transmit side

receiveRetries
Integer
20
The number of data retries on the receive side

Appendix B. CNS Log Messages

The following errors are listed by the module that issues the error. XE "log:Connection Station messages" 

 XE "messages:Connection Station log" 
Note:  If you are using CNS-010 combined with the CNS-030 Terminal Server package on the same Connection Station, you may see additional error messages in the log related to TCP/IP modules. These messages are described in the CNS-030 Terminal Server Software for the CNS-1610 Installation and User’s Guide.

CS Module Errors

cs001
Message:
Text checksum failed, reboot box or check hardware.


Resolution:
Possible memory error. Power cycle Connection Station. If problem persists, report to technical support.





cs002
Message:
Insufficient memory to run operating kernel, rebooting.


Resolution:
You do not have enough memory to run this package. Add memory to Connection Station.





cs004
Message:
Power-up self test was not run.


Resolution:
None. Informational only.





cs005
Message:
Invalid operating image for hardware.


Resolution:
The executable image is not supported on this hardware. Make sure you are booting the executable image from the proper product.





cs006
Message:
Invalid operating image (P10) for hardware.


Resolution:
The executable image is not supported on this hardware. Make sure you are booting the executable image from the proper product.





cs007
Message:
Invalid operating image (S20) for hardware.


Resolution:
The executable image is not supported on this hardware. Make sure you are booting the executable image from the proper product.

Exec Module Errors

exec001
Message:
Reboot command issued.


Resolution:
None required. Information only.





exec002
Message:
Relogged previous panic.


Resolution:
Report log entry from panic to Central Data technical support.

HRS Module Errors

hrs001
Message:
Invalid address type.


Resolution:
Change address type in configuration file section.





hrs002
Message:
Invalid interface type.


Resolution:
Change interface type in configuration file section.





hrs003
Message:
Cannot set primary and backup interface the same.


Resolution:
Change one of the interfaces in configuration file section.





hrs004
Message:
No reliable server specified.


Resolution:
Specify server in configuration file section.





hrs005
Message:
No primary host specified.


Resolution:
Add a primary host in configuration file HighAvail section.





hrs006
Message:
No backup host specified.


Resolution:
Define backup host in configuration file HighAvail section.





hrs007
Message:
Bad primary host address.


Resolution:
Change address in configuration file section.





hrs008
Message:
Bad backup host address.


Resolution:
Change address in configuration file section.





hrs009
Message:
Bad backup Internet address.


Resolution:
Change address in configuration file section.





hrs010
Message:
Bad backup network mask.


Resolution:
Change network mask in configuration file section.





hrs011
Message:
Cannot specify backup network mask without backup Internet address.


Resolution:
Change address in configuration file section.





hrs012
Message:
Bad backup gateway address.


Resolution:
Change address in configuration file section.





hrs013
Message:
Switch from primary to backup interface.


Resolution:
None required, informational only.





hrs014
Message:
Switch from backup to primary interface.


Resolution:
None required, informational only.

Kernel Module Errors

kernel001
Message:
Internal error, kernel asserted.


Resolution:
Try to get an upload and report to technical support.





kernel002
Message:
Bad numeric decode in configuration.


Resolution:
Revise configuration file.

LDT Module Errors

ldt001
Message:
Invalid configuration file transparent print parameters.


Resolution:
Revise configuration file.





ldt002
Message:
Invalid configuration file data in numbered session section.


Resolution:
Revise configuration file.





ldt003
Message:
Invalid configuration file data in hot key entry.


Resolution:
Revise configuration file hot key definitions.





ldt004
Message:
Invalid configuration file data, too many hot keys.


Resolution:
Reduce the number of hot keys defined in configuration file section.





Log Module Errors

log001
Message:
Host Message.


Resolution:
None required. Informational only.

Session Module Errors

session001
Message:
SPX link up.


Resolution:
None. Informational only.





session002
Message:
SPX link failed.


Resolution:
Verify host online. Verify Ethernet connection..





session003
Message:
SPX link down.


Resolution:
None. Informational only.





session004
Message:
SPX link down, malformed packet.


Resolution:
Report to technical support.





session005
Message:
Packet protocol violation.


Resolution:
Report to technical support.





session006
Message:
Host credit violation on received data.


Resolution:
Report to technical support.





session007
Message:
Host sending wrong protocol number in packets.


Resolution:
Report to technical support.





session008
Message:
Host sending invalid STREAMS module in open packet.


Resolution:
Corrupt cnsd.conf file. Reinstall CNS-010. If this does not fix the problem, report to technical support.





session009
Message:
Invalid lan0 address in configuration.


Resolution:
Change address is IPX configuration file section.





session010
Message:
Invalid lan1 address in configuration.


Resolution:
Change address is IPX configuration file section.





session011
Message:
Invalid lan2 address in configuration.


Resolution:
Change address is IPX configuration file section.





session012
Message:
Bad framing type specified for SPX/IPX.


Resolution:
Change frameType entry in IPX configuration file section.

SIO Module Errors

sio001
Message:
Invalid configuration file entry


Resolution:
Revise configuration file.





sio002
Message:
Unable to set configuration file value


Resolution:
Revise configuration file.





sio003
Message:
No streams resources


Resolution:
Reduce number of sessions or services in use.





sio004
Message:
Excessive line errors, temporarily disabling port.


Resolution:
Verify data rate, parity or character size on port matches attached device. Improve physical connection with shorter cable or slower data rate.





sio005
Message:
Power-on self test failure.


Resolution:
Power cycle unit and re-verify. If problem continues, stop using this port or return Connection Station for repair.





sio006
Message:
Requested poll time is below minimum acceptable value.


Resolution:
Change pollTime value in Port section of configuration file.

SPX Module Errors

spx001
Message:
SPX link disconnected in transmit timeout routine.


Resolution:
Check LAN interface and MAC statistics for Ethernet problems. Check for low memory and reduce load if necessary.





spx002
Message:
SPX link disconnected because of bad sequence number


Resolution:
Report to technical support.





spx003
Message:
Interval of 0 is illegal, defaulting.


Resolution:
Change configuration file SPX section.





spx004
Message:
Transmit retries of 0 is illegal, defaulting.


Resolution:
Change configuration file SPX section.





spx005
Message:
Receive retries of 0 is illegal, defaulting.


Resolution:
Change configuration file SPX section.

Appendix C. Installation and Setup Messages

 XE "messages:error:installation" The following messages may be issued while you are running custom to install the CNS-010 software or while you are running /usr/lib/cns/setup to configure it. They are also saved in the file /usr/lib/cns/LOG.

Custom Prep Script Errors

CNSPREINST001
Message:
The machine must be in single user mode to install the Connection Station Product.


Resolution:
Some commands, namely shutdown (ADM), do not work well if the /unix entry is not the one running. The installation script builds a new Unix kernel, which then must be booted. Having the machine in single user mode avoids potential shutdown problems.





CNSPREINST002
Message:
The link kit must be installed before installing the Connection Station Product.


Resolution:
The installation script has to build a new Unix kernel. The SCO Link Kit is required to do this.





CNSPREINST003
Message:
At least one LLI Driver must be installed prior to installing the CNS-010 package. Use mkdev or netconfig to install a LLI Driver.


Resolution:
Add an LLI driver using the LLI driver kit.





CNSPREINST004
Message:
You will need to shutdown the Connection Station daemons to install the CNS-010 package; use: /etc/rc2.d/S65cns stop to do this.


Resolution:
Run /etc/rc2.d/S65cns stop





CNSPREINST005
Message:
Unable to copy /etc/perms/cns1600 to /usr/lib/cns/perms/cns1600. Unable to continue with installation. Contact Central Data technical support.


Resolution:
The UNIX cp program failed trying to copy the previous /etc/perms/cns1600 file to /usr/lib/cns/perms/cns1600. To be safe it is suggested that the Connection Station product be removed. This may be followed by an installation.





CNSPREINST006
Message:
There are CNS-010 drivers present in the system link kit files and no perms file. This is inconsistent and must be resolved before the CNS-010 package can be installed. Unable to continue with installation. Contact Central Data technical support.


Resolution:
Contact technical support.





CNSPREINST007
Message:
WARNING - The SCO LLI Driver package is not installed. The CNS-010 package requires a SCO LLI Ethernet driver. If you have installed an Ethernet driver by some other means, enter yes, and when the installation script runs it will prompt you for the name of the driver. Otherwise, enter no to terminate now and install the SCO LLI Driver package first before attempting to install the CNS-010 package.


Resolution:
Install the LLI Driver package and restart.





CNSPREINST008
Message:
The CNS-010 package is not supported on release %d.


Resolution:
The CNS-010 package has not been tested with this release of SCO. You will need to upgrade your SCO Operating System to one that is supported by the CNS-010 package.

Custom Install Script Errors

CNSINST001
Message:
Streams module xx is not installed. STREAMS needs to be installed before this product.


Resolution:
The drivers that reside on the host depend on all the STREAMS modules to be present. These modules are: str, clone, log, ldterm, timod, tirdwr, and sp, and they exist in the /etc/conf/pack.d directories. Their presence is determined by the installation script by examining the /etc/conf/sdevice.d directory for a similarly named file. If it is absent, the installation process terminates.





CNSINST002
Message:
There are not enough majors in this system to install any Connection Stations.


Resolution:
The installation script has determined that there is less then two major device numbers available in the system. It has arrived at that by running /etc/conf/cf.d/majorsinuse. The Connection Station product installs device drivers that utilize character major device numbers, and two are required at a minimum. In order to use the Connection Station product, you will have to remove some other product(s) that utilizes major device numbers.





CNSINST003
Message:
Determining prior release of the Connection Station Release.


Resolution:
The installation script has detected a past release of the Connection Station product on this host by the presence of a product perms file in /usr/lib/cns/perms. However, it was unable to ascertain the release level. In most cases this is due to an installation error. Remove the Connection Station product, and reinstall.





CNSINST004
Message:
No Connection Stations installed at this time.


Resolution:
None required. This message is displayed if you quit the installation.





CNSINST008
Message:
Installation aborted. In order to use this package you will need to run netconfig or mkdev to install an Ethernet driver.


Resolution:
The test for installed drivers failed or the user entered q (for quit) to the prompt for choosing one of the configured drivers. Verify that an LLI driver is installed and retry the installation. If the problem persists, contact Central Data Technical Support.





CNSINST009
Message:
Installation aborted. Could not install IPX/SPX stacks.


Resolution:
The installation of the SPX or IPX device drivers failed. There is likely some unusual configuration present on your host that the installation script did not deal with properly. Contact Central Data technical support.





CNSINST010
Message:
kernel link failed. Errors in /tmp/cnslog$$ ($$ represents a number. Please forward this file to Central Data Technical Support.


Resolution:
Contact Central Data technical support.

Setup Errors

CNSSETUP001
Message:
The request to add tty devices exceeds the remaining tty device space. Please reduce your request or remove other Connection Station tty devices first.


Resolution:
The maximum number of minors or ttys configured by the installation process has been used. Configuring a Connection Station uses 1 tty for management and diagnostic purposes. At least one tty will have to be deleted before a Connection Station can be added. Alternatively, you may use custom (ADM) with the Connection Station product installation media to allocate additional space for Connection Stations and their ttys.





CNSSETUP002
Message:
The limit of Connection Stations has been reached


Resolution:
There is a limit of 99 Connection Stations that may be installed





CNSSETUP003
Message:
You may only run setup in single user mode.


Resolution:
Use shutdown or reboot to enter single user mode before running setup.

Appendix D. UNIX Driver Messages

The following messages may appear on your system console and in the console error log file /usr/adm/messages. They are issued by the drivers CNS-010 installed in your UNIX kernel.

CTS Driver Errors

CNSCTS001
Message:
ct00init cannot alloc xx bytes; Driver will not function!


Resolution:
The CTS driver failed to allocate enough kernel memory resources. Try removing an unused driver, reducing the number of configured ttys or Connection Stations, or tuning system resource parameters to free needed kernel memory.





CNSCTS002
Message:
Internal Error: ct00init cannot find %s in cdevsw


Resolution:
The CTS driver found an inconsistency between the number of CTS majors defined in the CTS driver and the number of CTS majors defined in the character device switch table. Please contact technical support.





CNSCTS003
Message:
There are not enough DMA-able pages in the system for reliable floppy and other raw I/O device transfers. Device driver initialization and/or stream's resource initialization has depleted all of the low memory pages in the system. Please check the system configuration and allow for more low system pages.


Resolution:
The CTS driver has detected that there are two few memory resources to reliably operate various devices which use DMA memory pages. The devices will likely fail. Please check and tune to system configuration to free up more available DMA memory.





CNSCTS004
Message:
Internal Error: cts_get_cns_lboard cannot find major xx


Resolution:
The CTS driver could not find the logical board associated with the specified major number. Please contact technical support





CNSCTS006
Message:
Internal Error: cts_get_cns_dev cannot find xx in cdevsw


Resolution:
The CTS driver could not find the session device in the character device switch table. Please contact technical support.





CNSCTS007
Message:
Internal Error: cts_get_lboard cannot find major xx


Resolution:
The CTS driver could not determine the logical board number associated with the specified major number. The major number was not found in the cts_majors table. Please contact technical support.

 XE "messages:error:UNIX driver" 

 XE "messages:error:session driver" 

 XE "messages:console" Session Driver Errors

CNSSESS001
Message:
cn00init: could not allocate xx bytes


Resolution:
An attempt to dynamically allocate space by the session driver failed. This is a fatal error, and the Connection Station product will not work. Reduce the number of drivers or add more physical memory to the host where the error occurred.





CNSSESS002
Message:
sptalloc failed in cns_alloc


Resolution:
An attempt to dynamically allocate space by the session driver failed. This is a fatal error, and the Connection Station product will not work. Reduce the number of drivers or add more physical memory to this host.





CNSSESS003
Message:
T_ERROR_ACK rcvd


Resolution:
The transport layer detected a protocol violation. Reboot the Connection  Station and restart CNS host software. If the error persists contact Central Data Technical Support.





CNSSESS004
Message:
cn00 dumping data, upper queue full


Resolution:
The driver has failed in its ability to queue data sent from the Connection Station(s). It is probably the result of host software over- load. Reduce the number ttys connected to the Connection Station.





CNSSESS005
Message:
cn00 cns_data_pkt() no receive credits


Resolution:
Internal error caused when the session layer detected a protocol violation and terminated the link to the Connection Station. Reboot the Connection  Station and restart CNS host software. If the error persists contact Central Data Technical Support





CNSSESS006
Message:
bad dest id=xx


Resolution:
Internal error caused when the session layer detected a protocol violation and terminated the link to the Connection Station. Reboot the Connection  Station and restart CNS host software. If the error persists contact Central Data Technical Support





CNSSESS007
Message:
cn00 protocol error on Tbind, channel is being reset


Resolution:
Internal error caused when the session layer failed to send a bind message to the transport  layer. Restart CNS host software. If the error persists contact Central Data Technical Support





CNSSESS008
Message:
cn00 protocol error on Tunbind, driver is hung, restart daemons


Resolution:
Internal error caused when the session layer failed to send an unbind message to the transport  layer. Restart CNS host software. If the error persists contact Central Data Technical Support





CNSSESS009
Message:
cn00 protocol error on Tdisconnect, driver is hung, restart daemons


Resolution:
Internal error caused when the session driver received a disconnect message from the transport layer and it was unable to allocate a message to  acknowledge the message. Restart CNS host software. If the error persists contact Central Data Technical Support





CNSSESS010
Message:
cn00 protocol error on Tconnect, driver is hung, restart daemons


Resolution:
Internal error caused when the session driver was unable to send a connect message  to send to the transport layer. Restart CNS host software. If the error persists contact Central Data Technical Support





CNSSESS011
Message:
cn00 Error on device maj=xx min=Unknown errno=xx


Resolution:
Internal error caused when the session layer detected a protocol violation. Reboot the Connection  Station and restart CNS host software. If the error persists contact Central Data Technical Support





CNSSESS012
Message:
cn00 Error from Lower Transport Protocol errno=xx


Resolution:
Internal error caused when the session layer detected a protocol violation. Reboot the Connection  Station and restart CNS host software. If the error persists contact Central Data Technical Support

Appendix E: File List

This appendix lists the files included with the CNS-010 software. Please note that this list may be somewhat out of date based on recent releases of the software, but should provide a general idea of the files that are on the distribution media and the directories they will be copied to upon installation.

        0 Dec 11 1996 ./tmp/_lbl/prd=cns1600/typ=n386/rel=1.1.15/vol=01

     7341 Dec 11 1996 ./tmp/perms/cns1600

     4000 Dec 11 1996 ./tmp/perms/prep.cns1600

    20803 Dec 11 1996 ./tmp/cns/drv/ipx/Driver.o

       26 Dec 11 1996 ./tmp/cns/drv/ipx/Master

       29 Dec 11 1996 ./tmp/cns/drv/ipx/Node

      995 Dec 11 1996 ./tmp/cns/drv/ipx/Space.c

       21 Dec 11 1996 ./tmp/cns/drv/ipx/System

     3338 Dec 11 1996 ./tmp/cns/drv/ipx/ipx_app.h

      523 Dec 11 1996 ./tmp/cns/drv/ipx/ipx_tune.h

      863 Dec 11 1996 ./tmp/cns/drv/ipx/trntypes.h

     3233 Dec 11 1996 ./tmp/cns/drv/ipxe/Driver.o

       27 Dec 11 1996 ./tmp/cns/drv/ipxe/Master

       21 Dec 11 1996 ./tmp/cns/drv/ipxe/System

    16743 Dec 11 1996 ./tmp/cns/drv/nspx/Driver.o

       26 Dec 11 1996 ./tmp/cns/drv/nspx/Master

       32 Dec 11 1996 ./tmp/cns/drv/nspx/Node

     2022 Dec 11 1996 ./tmp/cns/drv/nspx/Space.c

       21 Dec 11 1996 ./tmp/cns/drv/nspx/System

     3338 Dec 11 1996 ./tmp/cns/drv/nspx/ipx_app.h

      523 Dec 11 1996 ./tmp/cns/drv/nspx/ipx_tune.h

     1788 Dec 11 1996 ./tmp/cns/drv/nspx/spx_app.h

      353 Dec 11 1996 ./tmp/cns/drv/nspx/spx_tune.h

      863 Dec 11 1996 ./tmp/cns/drv/nspx/trntypes.h

    51540 Dec 11 1996 ./tmp/cns/usr/lib/cns/nw/sapd

     1645 Dec 11 1996 ./tmp/cns/usr/lib/cns/nw/S64cns

     1939 Dec 11 1996 ./tmp/cns/usr/lib/cns/nw/NPSConfig-

    29057 Dec 11 1996 ./tmp/cns/usr/lib/cns/nw/getlan

    37218 Dec 11 1996 ./tmp/cns/usr/lib/cns/nw/npsd

    28625 Dec 11 1996 ./tmp/cns/usr/lib/cns/nw/drouter

    27643 Dec 11 1996 ./tmp/cns/usr/lib/cns/nw/rrouter

      399 Dec 11 1996 ./tmp/cns/usr/lib/cns/nw/track

     2041 Dec 11 1996 ./tmp/cns/usr/lib/cns/nw/S65cns

      911 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/cn00/space.c

      568 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/cn00/space.h

     1191 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/cn00/xxspace.c

      242 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/cn00/xxspace.h

    50422 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/cn00/Driver.o.324

    58075 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/cn00/Driver.o.325

     1233 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/ct00/space.c

      258 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/ct00/space.h

      336 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/ct00/xxspace.c

    24706 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/ct00/Driver.o.324

    27455 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/ct00/Driver.o.325

      160 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/dummy.o

     1195 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/cnsbuf

    23430 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/getlog

    21664 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/myexpr

    24596 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/resetbuf

      824 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/setwatch

    24893 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/showmem

      828 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/showtty

      770 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/trace_clear

      181 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/tracecns

      182 Dec 11 1996 ./tmp/cns/usr/lib/cns/dsmdrvr.d/tools/tracects

    28608 Dec 11 1996 ./tmp/cns/usr/lib/cns/setup

      252 Dec 11 1996 ./tmp/cns/usr/lib/cns/escdef

    33260 Dec 11 1996 ./tmp/cns/usr/lib/cns/setup_sys

    36830 Dec 11 1996 ./tmp/cns/usr/lib/cns/cnld

     1069 Dec 11 1996 ./tmp/cns/usr/lib/cns/.glbl_sets

     6559 Dec 11 1996 ./tmp/cns/usr/lib/cns/cns-010.cfg

   294817 Dec 11 1996 ./tmp/cns/usr/lib/cns/cns1600

       42 Dec 11 1996 ./tmp/cns/usr/lib/cns/head.cf

      838 Dec 11 1996 ./tmp/cns/usr/lib/cns/tail.cf

     2278 Dec 11 1996 ./tmp/cns/usr/lib/cns/cnsd.lmp

     4687 Dec 11 1996 ./tmp/cns/usr/lib/custom/cns1600.rmv

   187264 Dec 11 1996 ./tmp/cns/usr/bin/cnsview

     1459 Dec 11 1996 ./tmp/cns/include/sys/ipx/common.h

      962 Dec 11 1996 ./tmp/cns/include/sys/ipx/enps_app.h

     3344 Dec 11 1996 ./tmp/cns/include/sys/ipx/ipx_app.h

     1462 Dec 11 1996 ./tmp/cns/include/sys/ipx/ipx_tune.h

     1173 Dec 11 1996 ./tmp/cns/include/sys/ipx/ipxe_app.h

      964 Dec 11 1996 ./tmp/cns/include/sys/ipx/loop_app.h

     2323 Dec 11 1996 ./tmp/cns/include/sys/ipx/nb_app.h

     4541 Dec 11 1996 ./tmp/cns/include/sys/ipx/nb_lib.h

     1934 Dec 11 1996 ./tmp/cns/include/sys/ipx/ncp_app.h

     4292 Dec 11 1996 ./tmp/cns/include/sys/ipx/npserror.h

     1180 Dec 11 1996 ./tmp/cns/include/sys/ipx/nvt_app.h

     1795 Dec 11 1996 ./tmp/cns/include/sys/ipx/nvt_tune.h

     2749 Dec 11 1996 ./tmp/cns/include/sys/ipx/portable.h

     1420 Dec 11 1996 ./tmp/cns/include/sys/ipx/rawncp.h

     1912 Dec 11 1996 ./tmp/cns/include/sys/ipx/sap.h

     1125 Dec 11 1996 ./tmp/cns/include/sys/ipx/scanner.h

     1637 Dec 11 1996 ./tmp/cns/include/sys/ipx/spx_app.h

     1904 Dec 11 1996 ./tmp/cns/include/sys/ipx/spx_tune.h

     2690 Dec 11 1996 ./tmp/cns/include/sys/ipx/token.h

     1326 Dec 11 1996 ./tmp/cns/include/sys/ipx/trntypes.h

     1215 Dec 11 1996 ./tmp/cns/include/sys/ipx/xecho_app.h

       60 Dec 11 1996 ./tmp/cns/etc/copyrights/08.zzcns

        2 Dec 11 1996 ./usr/lib/cns/staple

    20396 Dec 11 1996 ./tmp/init.cns1600

GlossaryXE "glossary"
AUI
XE "AUI port"Adapter Unit Interface. An interface on the Connection Station that permits you to install an external transceiver or MAU.

ARP
XE "ARP"Address Resolution Protocol. A TCP/IP protocol used by nodes to determine the Ethernet address of another node. When one node wants to send a message to another node on the same Ethernet segment, it broadcasts a message with the IP address of the destination. The destination receives the broadcast and replies with its Ethernet address.

baud rate
XE "baud rate" \t "See data rate"The transmission speed of a communications channel in symbols per second. Baud rate is often used to mean bits per second although technically they can be different.

booting
XE "booting"

XE "booting:See also downloading"The process of loading and initializing the main operating system of a computer.

bps
XE "bps:definition"Bits per second 

BOOTP
XE "BOOTP"Boot Protocol. A TCP/IP protocol that permits a network node to learn its IP address, netmask and other parameters by broadcasting a message on its local Ethernet segment. The servers that reply to the broadcast message must be configured with a table that maps the Ethernet address in the BOOTP message to Internet data.

Coaxial Cable
XE "coaxial cable"A cable consisting of two wires: an insulated inner wire surrounded by a sheath of metal, which it is in turn surrounded by insulation.

CSMA/CD
XE "CSMA/CD"Carrier Send Multiple Access with Carrier Detection; A broadcast mechanism where one station speaks while all others listen.

CTS
XE "CTS"Clear to Send. A modem control signal that indicates that the modem or DCE is ready to accept data from the terminal. It provides a flow control indication from the DCE.

DB-25
A 25-pin connector typically used for RS-232 serial connections and on one end of a parallel printer cable connecting to a PC.

download
The transfer of a file from a server on the network to a diskless system. Usually a download includes the program that the diskless system will run but may include other information such as the configuration file.

domain name
XE "domain name"A text name for an IP address that includes the administrative authorities responsible for managing addresses within their domain. For example, "larry.Central Data.com" is the name of the host named larry in the Central Data domain of the commercial part of the Internet.

DCE
XE "DCE"Data Communications Equipment. A DCE is any device that listens to the transmit signal and drives the receive data signal. Modems are DCEs.

DCD
XE "DCD"

XE "CD" \t "See DCD"

XE "carrier" \t "See DCD"Data Carrier Detect, a modem control signal that indicates that the modem is receiving a carrier from the phone line meaning that it is in communication with another modem.

DSR
XE "DSR"Data Set Ready. A modem control signal indicating that the modem is available for use but not necessarily active.

DTE
XE "DTE"Data Terminal Equipment. A DTE is any device that drives the transmit data signal and listens to the receive data signal. Terminals and computers are typically wired as DTEs. The Connection Station is wired as a DTE.

DTR
XE "DTR"Data Terminal Ready, a modem control signal that tells the modem that the attached terminal or Connection Station is listening. The modem should normally be programmed to hang up when DTR is not asserted. DTR is also sometimes used for flow control, especially on printers. 

encapsulation
XE "encapsulation"The technique of enclosing a higher level protocol by a header that identifies the higher level protocol in use. In this document, encapsulation refers specifically to the lowest level header placed on an Ethernet packet that encloses IPX or IP data..

Ethernet
XE "Ethernet"A logical communication protocol that permits multiple devices to "talk" to one another over a variety of physical media.

flash ROM
XE "Flash ROM"A type of memory that is normally read-only but can be reprogrammed with a bulk erase. The Connection Station BIOS is kept in flash ROM so that you can update it with new versions if necessary.

flow control 
XE "flow control:definition"

XE "pacing" \t  "See flow control"The process of pacing the data transmission so the receiver has a chance to process all transmitted data before the transmitter sends additional data.

frame type
XE "frame types:definition"The type of encapsulation used to wrap an IP or IPX packet.

gateway
XE "gateway"A router that connects two networks together. The Connection Station includes an address for a default gateway in its NVRAM. It uses this address to forward all packets that it cannot reach with an ARP on its own Ethernet segment.

getty
XE "getty"UNIX program for configuring ports in preparation for login.

handshaking
XE "handshaking" \t "See flow control, hardware"Refers to hardware flow control; a particular type of code and electronic signaling used to establish a valid connection between two devices.

Internet
XE "Internet"The Internet (spelled with a capital I) is the Internet System, a global network of networks that speak TCP/IP protocols. When used in lower case, internet refers any collection of networks connected by routers.

Internet address
XE "Internet address" \t "see IP address"

XE "Internet address:definition"See IP address.

Internet Protocol
XE "Internet Protocol"Internet Protocol (IP) is the network level protocol used by the TCP/IP family of protocols.

IP
XE "IP" \t "see Internet Protocol"See Internet Protocol

IP address
XE "IP address:definition"The style of network address used by the IP protocol. It consists of a four octet (32 bit) address consisting of a network portion and a host portion.

IPX protocol
XE "IPX protocol"Internet Packet Exchange protocol. The network layer protocol used by Novell NetWare.

MAU
XE "MAU"Medium Attachment Unit. See transceiver.

MDI
XE "MDI port"Medium-dependent interface. The mechanical and electrical interface between the twisted pair segment and the MAU.

MDI-X
XE "MDI-X port"Same as MDI, except the transmit and receive pins are reversed.

MMJ
XE "MMJ:definition"Modified Modular Jack. A variation of the RJ-12 style connector used by Digital Equipment Corporation products. An MMJ plug has a side locking tab that prevents you from plugging it into a phone outlet

name server
A server on a TCP/IP network that maps text names like "larry.Central Data.com" into its IP address. If there is no name server on the network, the Connection Station must use its own built-in table of names to resolve text names.

null modem
XE "null modem"A cable that eliminates the need for a modem by crossing the send and receive wires connecting two computers.

NVRAM
XE "NVRAM"Non Volatile Random Access Memory. A type of RAM whose contents are not lost when the power is removed. The Connection Station stores BIOS parameters in NVRAM.

NVT
XE "NVT"Network Virtual Terminal. A NetWare protocol for remote logins supported by the SCO IPX/SPX package.

parity
XE "parity:definition"A coding scheme for checking the validity of data characters transmitted over a line. Enables detection of reliability problems with the connection.

protocol
A protocol, in general, is a set of rules that enable a network entity to understand a communicating entity; however, the entity that employs these rules, such as the transport level protocol, TCP is also sometimes referred to as a protocol.

repeater
XE "repeater"A device that amplifies and re-times the signals received over the medium so that the signals can be transmitted over longer distances.

RD
XE "RD"Receive Data. The modem signal that contains data sent from the modem to the terminal.

RIP
XE "RIP"Routing Information Protocol. The protocol used by Novell NetWare to advertise routes in the network. In NetWare, RIP is also used to resolve Ethernet addresses similar to the way ARP is used in TCP/IP networks. TCP/IP networks sometimes use a similar protocol also known as RIP although TCP/IP RIP packets are not the same as IPX RIP packets.

ROM
Read Only Memory. The Connection Station BIOS is stored in a ROM and is used to load the operating software that runs from RAM.

router
A software service installed at a switching node that connects two or more networks, especially if they use different protocols. A gateway provides internetworking with an extended logical network by transparently attaching one or more physical networks. 

RTS
XE "RTS"Request To Send. A modem control signal that is used in two ways. In full duplex connections like that used on the Connection Station, RTS is sent from the terminal or Connection Station when it is ready to receive data. It provides a flow control indication from the DTE. In half duplex applications, RTS is sent by the DTE when it wants control of the phone line so that it can transmit.

RS-232
XE "RS-232"An EIA Standard for serial transmission between a computer and its peripherals. Typically limited to 50 feet, some high quality can extend this limit to a couple hundred feet. The standard defines handshaking modes and data rates.

RS-422
XE "RS-422"An EIA Standard for serial transmission permitting greater speeds and distances than RS-232 while retaining compatibility. RS-422, designed for use in multipoint lines, requites more wire pairs than RS-423 to provide a balanced system.

RS-423
XE "RS-423"An EIA Standard for serial transmission permitting greater speeds and distances than RS-232 while retaining compatibility. RS-422, designed for use in multipoint lines, requites more wire pairs than RS-423 to provide a balanced system.

SAP
XE "SAP:definition"Service Advertising Protocol. A NetWare protocol use to provide a network directory of services. The Central Data CNS-010 software package uses SAP to advertise Connection Stations and downloading hosts.

SNAP
XE "SNAP"Subnetwork Access Protocol. A protocol encoding field used by the IEEE 802 family of standards.

stop bit
XE "stop bits"A bit that delineates the end of a character in a data stream.

stty
XE "stty"UNIX command for configuring terminal ports.

TCP
XE "TCP"Transmission Control Protocol is a transport level, connection-oriented protocol that provides reliable end-to-end message transmission over the Internet.

TD
XE "TD"Transmit Data.

terminal emulation
XE "terminal emulation"A program that makes a PC or other computer act like a terminal.

TFTP
XE "TFTP:definition"Trivial File Transfer Protocol. A simple file transfer protocol supported by TCP/IP networks. The Connection Station BIOS uses TFTP to download files from a boot server. TFTP is formally defined for TCP/IP networks. Central Data uses the same protocol but with IPX packets instead of IP packets when performing an IPX download.

thickwire
XE "thickwire"

XE "thickwire:see also 10BASE-5"Coaxial cable for 10Base-5 Ethernet. It usually consists of a thick yellow cable.

thinwire
XE "thinwire"

XE "thinwire:see also 10BASE-2"RG58/U Coaxial cable for 10Base-2 Ethernet. This type of coax is thinner and more flexible than the coax used for 10Base-5 Ethernet. It is sometimes referred to as "Cheapernet" because it is less expensive than thickwire.

transceiver
XE "transceiver"A modular, interface to the LAN medium. Also called a medium Attachment Unit (MAU).

tty
XE "TTY"Acronym for "teletype". Historically, UNIX terminals have been called ttys because teletypes were used when UNIX was first developed.

twisted pair
XE "twisted pair"A pair of small wires twisted together to minimize interference from other wires in the cable.
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BackupInterface
configuration file entry, 83
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bind
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bridge

NetWare, 16

buddy
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built-in terminal types, 39

cables
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UTP, 2

carrier. See DCD

CD. See DCD

cdxon, 31

cns
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installation, 85

sessions, 87

using with CNS-010, 85

cnsview, 48

bind property, 73, 75

bios property, 76

buddy property, 73

cns property, 76

cnsview property, 72

command line mode, 67

comStats property, 73

comStatus property, 73

daemon command, 69

device property, 72

devmap property, 73, 75, 76

diagnose command, 69, 77

eaddr property, 76

errors property, 74

exit command, 69

explore command, 69

extmodem property, 74

general, 67

heapStats property, 76

help command, 69

hibaud property, 74

hwconfig property, 76

interactive mode, 67

ipconfig property, 76

ipxping command, 69

ldisc property, 74

ldparam property, 76

log property, 76, 102

loopback property, 74

lptctl property, 76

memStats property, 77

modem property, 74

module property, 74, 75

mscreen property, 74

multiple sessions, 36

permissions, 69

properties

Connection Station, 76

general, 70

global, 72

parallel port, 75

setting, 70

showing, 70

types, 71

quit command, 70

quitting, 69

reboot command, 70

reset command, 70

selecting devices, 68

serialnum property, 77

session property, 74

set command, 70

show command, 70

showing devices, 68

slew property, 74

software property, 73

sysStats property, 77

test command, 70, 77

test property, 72

tpparam property, 75

tprint property, 75

traffic property, 75

type property, 75

coaxial cable, 143

comStats

cnsview property, 73

comStatus

cnsview property, 73

configuration

custom, 11

configuration file

comments, 119

constant symbols, 120

default, 18

editing, 18

entries, 119, 121

format, 119

general, 17

multiple session parameters, 35

network addresses, 120

numbers, 120

quoted strings, 120

sections, 119, 121

configure
SCO utility, 94

Connection Station

number installed, 6

reducing, 6

crash, 21, 93

crtsfl, 61

CSMA/CD, 143

CTS, 30, 143

ctsxon, 31

cu, 56

custom, 20

daemon

cnsview

log, 95

cnsview command, 69

daemons

sapd, 112

data rate, 50

above 38400, 32

modems, 58

terminals, 27

DCD, 30, 144

DCE, 144

deinstallation, 19

device

cnsview property, 72

device names, 24

devmap

cnsview property, 73, 75, 76

diagnose

cnsview command, 69, 77

disable, 56

SCO command, 26, 27, 32

disconnects

troubleshooting, 111, 113

distance

RS-232, 27

RS-422, 27

RS-423, 27

domain name, 144

downloading

general, 109

specified host, 110

troubleshooting, 109, 112

drouter, 112

DSR, 144

DTE, 144

DTR, 31, 144

dtrxoff, 31

eaddr

cnsview property, 76

enable
configuration file entry, 83

SCO command, 25, 27, 32

encapsulation, 144

entries

configuration file section, 121

error messages. See messages, error

errors

cnsview property, 74

escape sequences, 49

Ethernet, 144

Ethernet address

in setup, 10

exit

cnsview command, 69

explore

cnsview command, 69, 112

troubleshooting with, 115

extmodem

cnsview property, 74

fastMode

configuration file entry, 92

Flash ROM, 145

flow control, 29

definition, 145

hardware, 30, 61

modems, 60

printers, 50

software, 30, 61

terminals, 29

troubleshooting, 43

frame size. See packet size

frame types

definition, 145

gateway, 145

getlan, 111

getty, 26, 42, 106, 145

description, 25

error messages, 17

gettydefs. See /etc/gettydefs

glossary, 143

handshaking. See flow control, hardware

hardware flow control. See flow control, hardware 

Hayes compatible modems, 62

Hayes Smartmodem 1200, 63

heapStats

cnsview property, 76

help

cnsview command, 69

hibaud, 26, 50, 59

cnsview property, 74

general, 32

installation, 32

high availability

Connection Station, 81

HighAvail
configuration file section, 82

host adapters

installation, 20

hot-key

custom, 39

timeout, 41

using, 37

hotkeynn
configuration file entry, 40

hwconfig

cnsview property, 76

init, 25

installation, 3–22

deinstallation, 19

general, 3

hibaud, 32

modems, 55

multiple sessions, 35

printers, 45

setup program, 8

software, 3

terminals, 23

TTY devices, 10

internalNet
configuration file entry, 84

Internet, 145

Internet address. see IP address

definition, 145

Internet Protocol, 145

IP. see Internet Protocol

IP address

definition, 145

ipconfig

cnsview property, 76

IPX protocol, 14, 21, 69, 109, 145

troubleshooting, 111

ipxping

cnsview command, 21, 69

troubleshooting with, 115

ixoff, 31

ixon, 31

kernel size, 20

kernel tuning, 7, 94

kill, 107

LAN adapter

installation, 3

ldisc

cnsview property, 74

ldparam

cnsview property, 76

lights

link integrity, 8

network status, 8

system summary, 8

link integrity, 8

LLI Driver. See SCO LLI Driver Disk

llistat
troubleshooting with, 116

log

cnsview daemon, 95

cnsview property, 76, 102

Connection Station messages, 125

loopback

cnsview property, 74

loopback plug, 78

lpstat, 52

lptctl

cnsview property, 52, 76

major devices, 14

reducing, 14

MAU, 145

MDI port, 146

MDI-X port, 146

memstats

cnsview property, 118

memStats

cnsview property, 77

messages

Connection Station log, 125

console, 138

error

installation, 131

session driver, 138

UNIX driver, 138

mkdev, 5

MMJ

definition, 146

modem

cnsview property, 74

modems

adapter, 2

configuring, 62

dial-in, 55

dial-out, 56, 57

general, 55

Hayes compatible, 62

installation, 55

module

cnsview property, 74, 75

mounting brackets, 2

mscreen, 33

cnsview property, 74

configuration file parameter, 35

troubleshooting, 44

multiple sessions

CNS-030, 87

cnsview, 36

configuration file parameters, 35

disabling, 37

general, 33

installation, 35

multiple hosts, 34

netconfig, 5

NetWare

bridge, 16

IPX/SPX, 14

network number, 9, 15

router, 16

network number

in setup, 9

NetWare, 15

network status light, 8

nhotkeys
configuration file entry, 40

NPSConfig. See /usr/lib/cns/nw/NPSConfig

null modem, 50, 146

NVRAM, 146

NVT, 19, 146

pacing. See flow control

packet size

setting, 76, 91

showing, 76

parallel port. See printers, parallel port

parity

definition, 146

errors, 28

modems, 60

setting, 28

terminals, 28

PCTERM mode, 34

performance optimization, 91

permissions, 69

PingInterval
configuration file entry, 83

poll timer, 91

pollMultiple

configuration file entry, 92

pollTime
configuration file entry, 92

Port section, 92

Portnn
configuration file section, 39, 92

power cord, 2

PrimaryHost
configuration file entry, 83

PrimaryInterface
configuration file entry, 83

printers

configuring parallel, 48

configuring serial, 47

data rate, 47, 50

escape sequences, 49

fastMode, 92

flow control, 50

general, 45

installation, 45

parallel, 46, 48, 51, 92

cnsview properties, 75

serial, 45

strobeWidth, 93

terminal transparent, 45, 46

transparent terminal, 48

troubleshooting, 51

wiring, 50

properties

cnsview. See cnsview properties

ps, 42, 65, 107, 109

psize

cnsview property, 91

quit

cnsview command, 70

RD, 146

reboot

cnsview command, 18

cnsview command, 70

references, 149

repeater, 146

requirements, 1

reset

cnsview command, 70

resetting devices, 70

RIP, 147

RJ-45, 2

router

NetWare, 16

troubleshooting, 112

rrouter, 112

RS-232, 147

maximum distance, 27

slew rate, 27

RS-422, 147

maximum distance, 27

slew rate, 27

RS-423, 147

maximum distance, 27

slew rate, 27

RTS, 147

rtsxoff, 31

SAP

definition, 147

troubleshooting, 112

sapd, 112

SCO IPX/SPX, 19

SCO LLI Driver Disk

installation, 4

SCO Open Desktop, 1

SCO UNIX, 1

sections

configuration file, 121

serialnum

cnsview property, 77

session

cnsview property, 74

sessions. see multiple sessions

set

cnsview command, 70

setup, 8–11

show

cnsview command, 70

slew

cnsview property, 74

slew rate, 28

SNAP, 148

software

cnsview property, 73

software flow control. See flow control, software

SPX, 14

startup, 17

CNS-010, 17

stop bits, 148

STREAMS

removing, 20

troubleshooting, 20

tuning, 7, 93

strobeWidth, 93

strst, 21

stty, 32, 43, 53, 62, 148

description, 26

SwitchToBackup
configuration file entry, 83

SwitchToPrimary
configuration file entry, 83

sysadmsh, 46, 47, 48

sysStats

cnsview property, 77

system summary light, 8

TCP, 148

TD, 148

terminal emulation, 148

terminal transparent printer. see printers

terminal types

built-in, 39

terminals

adapter, 2

configuring, 24

device names, 24

general, 23

installation, 23

terminalType
configuration file parameter, 35

terminfo, 24

test

cnsview command, 70, 77

cnsview property, 72

TFTP

definition, 148

thickwire, 148

see also 10BASE-5, 148

thinwire, 148

see also 10BASE-2, 148

timeout

hotkey, 41

tpparam

cnsview property, 46, 75

tprint

cnsview property, 75

tput, 37

track, 112

traffic

cnsview property, 75

transceiver, 148

transparent terminal printers. See printers, transparent terminal

troubleshooting

disconnects, 111, 113

downloading, 109

general, 95

printers, 51

TTY, 148

TTY devices, 10, 11, 24

number, 3

twisted pair, 148

type

cnsview property, 75

unshielded twisted pair. see UTP cables

UTP cables, 2

UUCP, 56

wide area network, 16

wrap plug, 78

xon/xoff. See flow control, software
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