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�
Overview


One of the challenges in supporting multiple lang-uages in computer software is the amazing array of phrases and mechanisms used to describe something that seems so simple: When I press a key on the keyboard, how does the computer know which character to draw on the screen?


To draw text on the screen, the computer uses a character set.  A character set consists of a font, the set of symbols you see on the screen or printed page, and a character encoding, which assigns a numerical value to each letter or punctuation mark in the language.


To a user trying to communicate data between two computers, this can have either no effect at all, or dire consequences.  If both computers agree on the character set no difficulties are encountered.  If one computer is configured to work in Français and the other in US English, problems occur: the standard US ASCII character set defines only 95 printable characters and does not include the ‘ç’ character required to display the word Français!


The MS-DOS (and PC-DOS) operating systems assign several different character sets for customers with different language needs.  These character sets, which are supported by PC hardware in the keyboard and video display, are known as code pages.  Each code page supports 256 characters.  Many similarities exist between the various code pages, but no two are identical.  In some cases, the PC code page common-ly used in a country does not agree with that country’s national standard character set.


In many cases, the different national and industry standards for character encoding overload the mean-ing of characters: the same character represents a different letter in the different encodings.  A simple example of this is the 35th character in US ASCII, the ‘#’ character.  In the United Kingdom, this character is ‘£’, which is not represented in US ASCII.


The Unicode solution?


In order to resolve this problem, a computer industry consortium was founded to create a second generation of ASCII that addressed the problem of multiple languages and alphabets, and the numerous special symbols used in scientific and technical writing.  This standard, called Unicode, specifies the use of 16-bit characters in order to represent most of the known characters and languages in modern writing.


The Unicode standard defines a character as the representation within a computer or on storage media of the letters, punctuation, and other signs that comprise natural language, mathematical, or scientific text.  The character is not what you see; glyphs appear on the screen or paper as a representation of one or more characters.  A complete set of glyphs make up a font.  These definitions will be used throughout the rest of this paper. 


In attempting to solve the problem that users experience when communicating between computers, Unicode has one fatal flaw: current computer systems communicate in 7-bit or 8-bit bytes.  Although support for Unicode is growing, especially in the PC, Macintosh, and UNIX workstation markets, the vast majority of computer users must use 8-bit character sets to communicate.


The Century Solution: TCS


Previous versions of TERM and TinyTERM for MS-DOS and Microsoft Windows assumed a PC-centric world.  All characters were treated as if they belong to the standard code page 437.  This was often in-accurate for languages other than US English.  This simple view of the data communications world is illustrated in Figure 1, below.


To solve this problem, Century Software has created the TERM Character Set (TCS).  TERM Character Set is a 16-bit character set, supporting up to 65,535 characters, which allows TERM and TinyTERM to work with any modern language supported by the hardware and the operating system or window system.
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Figure 1  Character flow through previous TERM and TinyTERM
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Inside TERM and TinyTERM, all characters are handled in TCS rather than ASCII.  


Figure 3.  TERM or TinyTERM Code Page Settings dialog.


In order to communicate with the outside world in the 7- and 8-bit characters common to the computer industry, TERM and TinyTERM  now allow the user to specify the code page in use for all external connections.  These external connections include the remote system, the key-board, and the display.  The input from and output to the remote system are specified separately, allowing the user to communicate with systems that map from one code page or character set to another.


As with all TERM and TinyTERM configuration options, the code page settings are specified in a simple dialog box, as illustrated in figure 3.


Sample Solutions


TCS allows TERM and TinyTERM to support any language your computer supports as effectively as possible.  All characters common between your system running TERM and the remote system can be displayed.  A facility is provided for users to create custom code page mappings, allowing the ultimate in flexibility.
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Figure 2. Default character flow in TERM and TinyTERM


As shipped, TERM and TinyTERM are configured to work properly in existing installations: everything is considered to be operating in the standard IBM PC code page, 437, as illustrated in Figure 2.  (Windows versions of TERM and TinyTERM actually use the Windows ANSI (1250) keyboard code page.)  This allows the new version to be completely compatible with current installations; no configuration changes will need to be made if users needs are being met currently.


This default configuration will support many TERM and TinyTERM users "out of the box."  For instance, a TinyTERM user communicating with a SunOS system, as depicted above in Figure 3, would have no problems, as SunOS uses 7-bit ASCII for character data storage.  Many SunOS utilities are not "8-bit clean" and therefore do not support extended character sets.  Since the lower half of code page 437 corresponds exactly to 7-bit ASCII, this solution meets all the needs of a SunOS user.


�


Now consider a Canadienne user in Quebec communicating with a SCO UNIX system running in code page 850 to support the charactuers française.  While both character sets include support for the French language, they are not identical.  TERM and TinyTERM can be simply configured to meet the needs of this user.


Figure 4.  Code Page Settings for Canadienne user.


From the Configuration menu, select the Code Page entry.  Using the list boxes in the Code Page Settings dialog, select Code Page 850 (Latin 1) for the transmit and receive code pages, and Code Page 863 (Canadian/French) for the Keyboard and Video code pages.  This configuration is detailed in Figure 4.


Save the customizations made in the Code Page Settings dialog, and from the Configuration menu, select Fonts.  Select a font in the Canadian/French code page, such as the Terminal font included with MS-Windows Canadian/French.  TERM or TinyTERM will now translate between the code page 863 used by the PC and code page 850 used by the SCO UNIX host continuously and transparently.  This translation is depicted  in Figure 5. 
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Figure 5.  Character flow for Canadienne user.


The capability to create and maintain customized code page mappings in TERM allows the ultimate in flexibility.  Consider the case of two UNIX users who feel their e-mail or on-line ‘talk’ conversations are being monitored by someone who should not have access to their information.


These users could encrypt their e-mail and on-line conversations by creating two custom code page maps using TERM.  For the purpose of this example, we will call these custom code pages foo and bar.  Both code pages would include all of the characters in code page 437, but in a different order.  For instance, the letter ‘A’, which has the value 65 in code page 437, might be given the value 227 in code page foo, and the value 143 in code page bar.


Now the first user would login to the UNIX system as normal, and establish the conversation with the second user using the talk utility.  Once both users are ready to encrypt their conversation, the first user would switch his transmit code page to foo and receive code page to bar.  The second user would configure TERM in the opposite manner, setting the transmit code page to bar and the receive code page to foo.  From that point on, their conversation would appear to be gibberish to any observer that did not have access to the code page maps being used to encrypt the conversation.


The same two users could encrypt mail messages in a similar manner. Each would start his or her mail program with TERM configured normally, and then switch the code pages to the above settings to read or edit mail messages.


The translations performed in this simple encryption scheme are illustrated in Figure 6.


Summation


This paper has presented several examples of how TERM Character Set and the code page mapping features of TERM and TinyTERM can be used to solve real-world communications problems.  The capability to support and automatically convert between two or more languages, or character sets, make it possible to support any on-line application.  The capability to develop custom code page mappings in TERM delivers the ultimate in flexibility and customizability.
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Figure 6.  Encrypting a conversation with code page mapping.
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