Terminals are Tricky

The primary interface between you and your Stratus module is a terminal. It may be a real terminal or an emulator running on a PC or workstation and it may be connected directly to the module, or connected via a modem or network (LAN or WAN). Given the importance of the terminal interface and the subtleties of some aspects I thought it would be useful to review how VOS and terminals interact.

First, lets go over the anatomy of a terminal. There are obviously two major parts, the display screen and the keyboard. There is a third part, one you cannot see, the protocol. The protocol consists of character strings received by the terminal to control the display, for example clearing the screen or changing to underlined text. It is also used for non-display functions, for example programming the function keys or recording the cursor position. The protocol also defines the character or string of characters sent by the terminal when a key is pressed. The character sent when one of the standard ASCII keys, is pressed is standardize and supported by all terminal vendors but most terminal models also have special keys which send their own unique character strings when pressed, i.e. function or arrow keys.

VOS and Terminals

In order for VOS to correctly interact with your terminal it must be told what type of terminal it is, this is the terminal_type value shown in the  display_terminal_parameters command. A default value is set for each terminal (or window_term or vterm) device in devices.tin but it can be changed by the 

update_channel_info or set_terminal_paramters command. 

VOS does not let you set the terminal type to anything you want. You are limited to a set of names that correspond to terminal types that have been installed on the module. To install a terminal type you must provide a description of the protocol in a terminal type definition (a TTP) file, compile the file with the compile_terminal_type command into a TTO file and then install the TTO into the module with the install_terminal_type command. Once the terminal type is installed it shows up in the list displayed by list_terminal_types and in the terminal_type cycle fields of set_terminal_paramters and update_channel_info.

Remember that the terminal type is controlled by the module that the terminal device is connected to. If the terminal is connected to module m1 but you login using a "-module m2" you are still limited to the terminal types installed on m1.

The manual R096 Defining a Terminal Type provides an excellent description of the structure of the TTP file. Originally, only the TTP file was necessary and the TTP file is still used for all interactions at command level and when using the Stratus forms environment.  However, in release 9 Stratus introduced JYACC and JYACC does not use the TTP file (really the kernel data structures created when a TTO file is installed on the system). Instead JYACC applications (including Office/2000) use a combination of three files. The MSG file provides a list of terminal names and corresponding paths to pairs of VID and KEYS files. The VID file holds the protocol controlling the display while the KEYS file holds the function key protocol. Like TTP files these files need to be compiled into a binary format. Each file type has its own compile command var2bin, vid2bin and key2bin. There are several versions of JYACC with incompatible formats so a change in versions requires that the files be recompiled. To support multiple versions the version number is pre-pended to the compilation commands, i.e. r45_vid2bin. The manual R238 VOS JYACC Application Management Guide describes the structure of the VID and KEYS files. The on-line document >system>doc>office_term_types.doc describes how to add new terminal types for the Office/2000 environment. Both manual and document also describe the compilation and installation process.

Oracle also has its own terminal protocol description held in a resource file. The resource file is created by the oraterm command. See the manuals Oracle7 

Administration and Tools R401 and Oracle*Terminal User's Guide R5206-V1.0.

An important point to remember is that the protocol described in these files does not force the terminal or emulator to behave in the described way. It does not so much define what a function key sends as what function to perform when the specified character string is received and what label to associate with that character string. Hopefully the label in the file and on the key in the keyboard agree. If the character string and key labels don't agree then you need to adjust the file accordingly. 

While the protocol is well defined by the terminal manufacturer there is no standard to tell the writer of these files how to associate the specific VOS functions like cancel or insert saved with character strings and hence function keys. This means that if you are using a VT100 emulator you can probably use any VT100 TTP file and the screen will behave correctly but knowing which function key is cancel might be a problem. In addition the cancel defined in the TTP could be different from the cancel in the KEYS file and the Oracle resource file could use a third key. Its also possible that different files with different key mappings but the same name are used on different modules. Remember also that while the terminal type and hence the TTP file is based on which module the device you are using is defined on, with JYACC and Oracle it depends on the module you are logged in on.

Emulation Problems

Today most of you are probably using PC or workstation based emulators rather than real terminals. Emulators usually correctly implement the display protocol - although there have been exceptions. For example handling the 24x80 display but not a 24x132 or not using the same 8 bit character set or line graphic character sets as the original terminal. However, the vast majority of problems deal with the keyboard.

The problem is that PC and workstation keyboards don't usually have all the special keys of a terminal. For example the V105 has over 20 function keys. Also sometimes the emulator developers use keys that you don't expect. For example some PC based VT100 emulators use the NumLock, Slash, Asterix, Minus  keys above the numeric keypad for the VT100's PF1 through PF4 keys instead of the first 4 function keys, F1 through F4. 

There is not much Stratus can do about protocol display problems. We can however, help with keyboard mapping problems. Two utilities, echo.pl1 and echokey.save.evf.gz are available at ftp://ftp.stratus.com/pub/vos/tools via anonymous FTP. These utilities will report the character or character string sent by each key press. With that information you can modify the TTP or at least determine what key you need to press to get a particular function. If you do not have access to the FTP server you can also use emacs. With emacs you type ESC grave and then the function key. The grave character is typically the unshifted tilde. The ESC grave sequence tells emacs to accept the next character as a literal character and not a command. So as long as only the first character in the character string is a control character this will work. Its a limitation in the emacs method but its also a common constraint of function key sequences.

CAC support

If you have any questions about terminal types and how VOS deals with them feel free to contact me in the Stratus CAC. Remember, however, that Stratus supports only those TTP, VID, KEYS and resource files that we ship. We can offer advice if you are writing your own files but without the manuals and a terminal or emulator for testing we cannot write these files. 

