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This document was originally written for real text terminals which are seldom used anymore. It explains how
they work, how to install and configure them, and provides some info on how to repair them. Most of this
information is mainly of historical interest. But much in this HOWTO applies to the emulation of text
terminals by PC's which is used more often than real terminals. Except that the standard text modes of Linux
are still used a lot: either the direct text mode (virtual console) or using text windows in the X-window
interface (such as rterm). But while these standard interfaces (with no serial cables to connect) are still
emulations of a text terminal the details of these standard emulations is not well covered in this HOWTO
since it was well covered by Keyboard-and-Console-HOWTO which was written for Linux 2.0 and likely
needs updating. This HOWTO also provides an brief overview of modern GUI terminals.

1. Intr ion

¢ 1.1 Copyright. Trademarks. Disclaimer, & Credits

¢ 1.2 Future Plans: You Can Help
¢ 1.3 New Versions of this HOWTO

e 1.4 Related HOWTOs. etc.

¢ 1.5 Terminology Used in this Document
¢ 1.6 What is a Terminal ?

e 1.7 Real Text Terminals

2. Types of Terminals

e 2.1 Dumb Terminals
e 2.2 Text Terminals

¢ 2.3 Graphic GUI Capabilities of Text Terminals

3. Thin Clients Terminal

e 3.1 Introduction
e 3.2 MS Window terminals

¢ 3.3 Network computers (NC's)

e 3.4 Thin clients and NCs under Linux

¢ 3.5 Hardware hookups
¢ 3.6 History and the future

4. Quick Text-Terminal Install
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5. Why Use a Terminal ?

¢ 5.1 Intro to Why Use a Terminal
e 5.2 Lower Hardware Costs ?

¢ 5.3 Control of Software

¢ 5.4 Hardware Upgrades
¢ 5.5 Other Advantages of Terminals
® 5.6 Major Disadvantages of Text Terminals

¢ 5.7 Major Disadvantages of All Terminals
® 5.8 Are Text Terminals Obsolete ?
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® 6.6 Lack of Standardization Solved by Terminfo
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¢ 6.8 Emulation

® 6.9 The Console

7. Terminal Special Files such as /dev/ity

e 7.1 Serial Port Terminals
e 7.2 Pseudo Terminals

¢ 7.3 The Controlling Terminal /dev/tty
e 7.4 /dev/ttyIN "Terminals"

e 7.5 The Console: ttyN or ve/N

® 7.6 Creating a Device with "mknod"

8. Some Details on How Terminals Work

¢ 8.1 Terminal Memory Details

¢ 8.2 Early Terminals

e 8.3 Escape Sequences and Control Codes (intro)
¢ 8.4 Display Attributes & Magic Cookies

9. Special Features/Types of Some Terminals

¢ 9.1 Terminal Uses a PC Monitor
® 9.2 Color

¢ 9.3 Multiple Sessions

¢ 0.4 Printer/Auxiliary Port

® 0.5 Pages
® 9.6 Character-Sets

¢ 9.7 Fonts
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¢ 9.8 Keyboards & Special Keys
® 9.9 Mouse

10. Terminal Emulation (including th

e 10.1 Intro to Terminal Emulation

¢ 10.2 Don't Try to Use TERM Variable for Emulation
¢ 10.3 Serial Communication programs (mostly dialing)

¢ 10.4 Testing Terminal Emulation
® 10.5 The Linux Console

¢ 10.6 Emulation Software
e 10.7 Colors on Emulated Terminals

11. Flow Control (Handshakin

e 11.1 Why Is Flow Control Needed ?

¢ 11.2 Padding

¢ 11.3 Overrunning a Serial Port

¢ 11.4 Stop Sending

¢ 11.5 Keyboard Lock

® 11.6 Resume Sending

¢ 11.7 Hardware Flow Control (RTS/CTS etc.)

¢ 11.8 Is Hardware Flow Control Done by Hardware ?

¢ 11.9 Obsolete ?? ETX/ACK or ENQ/ACK Flow Control

12. Physical nnection

¢ 12.1 Introduction

¢ 12.2 Multiport I/O Cards (Adapters)
¢ 12.3 Direct Serial Cable Connection.
¢ 12.4 Modem Connection

e 12.5 Telnet and ssh

® 12.6 Terminal Server Connection

¢ 12.7 Connector and Adapter Types
¢ 12.8 Making or Modifying a Cable

13. - nfiqure) in neral

¢ 13.1 Intro to Set-Up

¢ 13.2 Terminal Set-Up (Configure) Overview
¢ 13.3 Computer Set-Up (Configure) Overview
¢ 13.4 Many Options

¢ 13.5 Communication Interface Options

® 13.6 Quick Attempt

14. Terminal - nfiqure) Detail

¢ 14.1 Send Escape Sequences to the Terminal
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¢ 14.2 Older Terminals Set-Up

¢ 14.3 Getting Into Set-Up (Configuration) Mode
¢ 14.4 Communication Options

® 14.5 Saving the Set-up

¢ 14.6 Set-Up Options/Parameters

¢ 14.7 Emulation {Personality} {{Terminal Modes}}
¢ 14.8 Display Options

® 14.9 Page Related Options

¢ 14.10 Reporting and Answerback

¢ 14.11 Keyboard Options

® 14.12 Meaning of Received Control Codes

¢ 14.13 Where New Text Goes

® 14.14 Function Keys

¢ 14.15 Block Mode Options

® 14.16 Locks

® 14.17 Screen Saver {Scrn Saver}
e 14.18 Printer

15. m r - nfigure) D

¢ 15.1 Getty (used in /etc/inittab)

® 15.2 Stty & Setserial
® 15.3 Setserial

o 15.4 Stty

¢ 15.5 Terminfo & Termcap (brief)

® 15.6 Setting TERM and TERMINFO

¢ 15.7 Rarely Needed /etc/ttytype File

¢ 15.8 Login Restrictions

¢ 15.9 Run Command Only If TERM=my term type
¢ 15.10 Character Mapping: mapchan

16. Terminfo and Term il

¢ 16.1 Intro to Terminfo

¢ 16.2 Terminfo Database

® 16.3 Bugs in Existing Terminfo Files (and Hardware)
® 16.4 Modifying Terminfo Files

® 16.5 Init String
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¢ 17.2 Starting Up the Terminal

e 17.3 Terminal (Serial) Device Driver
e 17.4 Problems with Editors

® 17.5 Problem with Slow Scrolling

® 17.6 Bugs in Bash

14. Terminal Set-Up (Configure) Details



Text-Terminal-HOWTO

¢ 17.7 Color Is Corruption

¢ 17.8 Display Freezes (hung terminal)

¢ 17.9 Corrupted Terminal Interface

¢ 17.10 Special (Control) Characters

e 17.11 Viewing Latinl Files on a non-Latinl terminal
¢ 17.12 Eliminating Overstriking in Files

® 17.13 Inspecting the Interface

¢ 17.14 Changing the Terminal Settings

¢ 17.15 Multiple Sessions

® 17.16 Logging Out

¢ 17.17 Chatting between Terminals. Spying

¢ 17.18 Sharing the Serial Port
e 17.19 Browsers for Text-Terminals

18. ial for a Terminal

e 18.1 Make a Serial Terminal the Console
e 18.2 Run Linux without a Monitor

¢ 18.3 Use a Keyboardless Terminal as the Monitor
19. Tr le-Shootin

¢ 19.1 Terminal Was Working OK

® 19.2 Terminal Newly Installed

¢ 19.3 Is the Terminal OK ?

¢ 19.4 Missing Text

¢ 19.5 All Keys Work Erratically: Must Hit a Key a Few Times
® 19.6 ... respawning too fast: disabled for 5 minutes

® 19.7 Fails Just After Login

¢ 19.8 Can't Login

¢ 19.9 Garbled Login Prompt

® 19.10 No Login Prompt
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¢ 19.12 Displays Escape Sequences
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® 19.14 Cursor Jumps
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20.R ir & Diagn
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¢ 20.7 Capacitors
¢ 20.8 Keyboards

21. A ndix A: neral

e 21.1 List of Linux Terminal Commands
e 21.2 The Internet and Books
e 21.3 Non-Linux OSs

22. Appendix B: Escape Sequence Commands Terminology

¢ 22.1 Esc Sequence Lists
e 22.2 8-bit Control Codes

e 22 .3 Printer Esc
e 22.4 Reports
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23. Appendix C: Serial Communications on EIA-232
(RS-232)
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e 23.5 Limitations of EIA-232

¢ 23.6 Synchronization & Synchronous
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e 24.1 Adds
e 242 CIT
e 24.3 IBM Terminals
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1. Intr ion

For a quick attempt to install a terminal see Quick Install.

20. Repair & Diagnose 6
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ht, Trademarks, Disclaimer
Copyright
Copyright 1998-2010 by David S. Lawyer. mailto:dave@lafn.org

Please freely copy and distribute (sell or give away) this document in any format. Send any corrections and
comments to the document maintainer. You may create a derivative work and distribute it provided that you:

1. If it's not a translation: Email a copy of your derivative work (in a format LDP accepts) to the
author(s) and maintainer (could be the same person). If you don't get a response then email the LDP
(Linux Documentation Project): submit@en.tldp.org.

2. License the derivative work in the spirit of this license or use GPL. Include a copyright notice and at
least a pointer to the license used.

3. Give due credit to previous authors and major contributors.

If you're considering making a derived work other than a translation, it's requested that you discuss your plans
with the current maintainer.

Disclaimer

While I haven't intentionally tried to mislead you, there are likely a number of errors in this document. Please
let me know about them. Since this is free documentation, it should be obvious that I cannot be held legally
responsible for any errors.

Trademarks.

Any brand names (starts with a capital letter such as MS Windows) should be assumed to be a trademark).
Such trademarks belong to their respective owners.

Credits

Greg Hankin's Serial-HOWTO v.1.11 (1997) section "How Do I Set Up A Terminal Connected To My PC?"
was incorporated into v1.00 at various places (with Greg's permission). v1.09 of Text-Terminal-HOWTO had
about 25 changes (and error corrections) suggested by Alessandro Rubini. For v1.26 I fixed about 25 typos,
etc. found by Alain Cochard. Jeremy Spykerman told me about using a keyboardless terminal as a console for
a monitorless PC (using ttysnoop). Numerous other people have made a suggestion or two or found a few
typos. Thanks.

1.2 Future Plans: You Can Help

Real text terminals are pretty much obsolete except for legacy applications, but GUI terminals (variously
known as thin clients, ultra-thin clients, and zero-clients) are claimed to be the wave of the future. What is
needed today is for someone to start with the brief overview of GUI terminals in this HOWTO and create a
new and up-to-date HOWTO on thin clients.

Please let me know of any errors in facts, opinions, logic, spelling, grammar, clarity, links, etc. But first, if the
date is over a couple of years old, check to see that you have the latest version. Please send me any info that
you think belongs in this document.
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In order to fully utilize all the features of a certain real terminal, one needs the terminal manuals that came
with the terminal when it was new. If you don't have a manual, this HOWTO may be of some help. One way
to have solved this problem would be for terminal manufacturers put their manuals on the Internet but they
never did.

w Versions of this HOWT

New versions of the Text-Terminal-HOWTO should be released every couple of years. To get the latest
version go to an LDP mirror sites (see: http://www.tldp.org/mirrors.html). To quickly check the date of the
latest version look at Text-Terminal HOWTO.html. The version your are currently reading is: v1.42 January
2010.

For a full revision history going back to the first version in 1998 see the source file (in linuxdoc format): (cvs)
Text-Terminal-HOWTO.sgml

e v1.42 Jan. 2010 PuTTY serial terminal emulator, cutecom (dumb emulator), colors, links to
wikipedia, Boundless still selling terminals, small footprint terminals, link to art. on text browsers.

e v1.41 Feb. 2008" Better clarity re emulation. Illusion when revere-video is reversed. Problem with
slow scrolling. Wyse text terminals discontinued and Boundless was bankrupt. Update on text web
browsers. gtkterm, X Window now has many terminal emulators. Symantec no longer selling
Procomm.

¢ v1.40 Dec. 2006 Picocom is like minicom. Devfs obsolete so removed tts/1, etc. Updated pseudo
terminals. More about telnet, ssh, and non-serial port interfaces. IBM terminal emulation over telnet.
Kermit for MS does terminal emulation. Ports of minicom to Mac. Fixed/removed broken links.
"reset" is an alias for "tset"

1.4 Related HOWTOs, etc.

Go to the nearest mirror site (per above) to get HOWTOs.

® Seria- HOWTO has info on Multiport Serial Cards used for both terminals and banks of modems. It
has general technical info on the serial port including troubleshooting it.

e Low-Level Terminal Interface part of "GNU C Library Reference Manual" (in libc (or glibc) docs
package). It covers the detailed meaning of "stty" commands, etc.

® NCURSES-Programming-HOWTO

® MacTerminal mini-HOWTO

® Modem-HOWTO

e Serial-Programming-HOWTO

¢ NC mini-HOWTO

¢ NCD-X-Terminal mini-HOWTO

¢ XDM-and-X-Terminal mini-HOWTO

¢ Connecting-X-Terminals-to-Linux-Mini-HOWTO

e NCD-HOWTO

¢ Thinclient-HOWTO

¢ Xterminals-HOWTO

e Xterm-Title-HOWTO (only for changing the title of a window)
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1.5 Terminology Used in this Document

Configuration means the same as set-up. While Linux commands take options (using - or -- symbols), options
in a broader sense include various other types of choices. Install in the broad sense includes setting up
(configuring) software and hardware. A statement that I suspect is true (but may not be) ends with 2 question
marks: 7? If you know for sure, let me know.

1.6 What is a Terminal ?

A terminal consists of a screen and keyboard that one uses to communicate remotely with a computer (the
host). One uses it almost like it was a personal computer but the terminal is remote from its host computer that
it communicates with (on the other side of the room or even on the other side of the world). Programs execute
on the host computer but the results display on the terminal screen. Originally terminals were stand-alone
devices with no computational ability and thus they were once much cheaper in cost than computers. They
had no pictures or audio, but could only display text and were thus called "text terminals". Today, the cost of
PC computers is so low that one may use a PC like a text terminal by running a software program to make it
behave like an old text terminal. You formerly found real text terminals at libraries and schools.

1.7 Real Text Terminals

In the olden days of mainframes, from the mid 1970's to the mid 1980's, most communication with large
computers was done by people sitting in front of real text-terminals. And in the 1970's, before the advent of
personal computers, it was the only way to interactively communicate with any computer. These real
text-terminals were neither computers nor emulated text-terminals. They consisted only of a screen, keyboard,
and only enough memory to store a screenfull or so of text (a few kilobytes). Users typed in programs, ran
programs, wrote documents, issued printing commands, etc. A cable connected the terminal to the computer
(often indirectly). It was called a terminal since it was located at the terminal end of this cable. Some
text-terminals were called "graphic" but the resolution was poor, the speed slow, and little software was
available to support such graphics.

Today, real terminals are becoming rarities for most all computer users. But there is still some specialized
uses for them as point-of-sale devices and for access to mainframes and servers where graphics and pictures
are not needed. However, if a text terminal is needed people will sometimes use a personal computer to
emulate a terminal.

Almost everyone who uses Linux also uses terminal emulation. When you are not using an X Window GUI at
a Linux PC, you are likely using a text interface (virtual terminal). It's also called a "command line interface".
In X Window one can also get a command line interface using one or more terminal windows by using an
x-terminal-emulator with names such as xterm, gnome-terminal, or konsole (KDE). All these use software to
emulate a real terminal. However in these cases, one doesn't need most of the information provided by this
HOWTO since such emulation is automatically set up for the user. However if one emulates a terminal using
a software program and then connects that emulated terminal to another computer via a serial port cable, then
this HOWTO should be more useful (provided your PC has a serial port on it --almost all recent PCs made
after 2009 didn't have them anymore).

A real text-terminal is different from a monitor or x-terminal-emulator because the simple character images
that get displayed on the text-terminal are stored right inside the terminal in it's memory. For a monitor or
x-terminal-emulator, the images are stored in the video card of the PC and/or in the PC's memory itself. The
text-terminal's keyboard plugs into the the terminal and is part of the terminal while a PC's keyboard plugs
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into the computer.

For a monitor, the video images are sent by a short cable running from the video card to the monitor while for
a text-terminal there is a bi-directional flow of character bytes in a long cable between the computer's serial
port and the PC it's connected to. Most text terminals do not have mice.

In network client-server terminology, one might think that a real terminal is the client and that the host
computer is the server. The terminal has been called a "thin client" by some. But it is not actually a "client"
nor is the host a "server". The only "service" the host provides is to receive every letter typed at the keyboard
and react to this just like a computer would if you typed at its own keyboard. The terminal is like a "window"
into the computer just like a monitor (and keyboard) are. You may have already used virtual terminals in
Linux (by pressing Left Alt-F2, etc.). A real terminal is just like running such a virtual terminal but you run it
on its own terminal screen instead of having to share the monitor screen. In contrast to using a virtual terminal
at the console (monitor), this allows another person to sit at another real terminal and use the same computer
simultaneously with others. Such multi-user interfaces are not "clients" and a server..
