APPLICATION NOTES
CKB-1 Keyboard Modification Kit

This section discusses the software aspects of the model CKB-1 keyboard modification kit.  These consist of selecting a keyboard layout and modifying the software being used to cause it to recognize the new encoding.

1.
select a keyboard layout.

A layout sheet is enclosed which lists two recommended layouts and also provides space for you to work out your own layout if you wish to do so.  Here we will discuss some of the consideration in choosing a keyboard layout.

The following is a list of the keys which will generate the 8th bit high following installation of the modification kit, and therefore represents a list of all the keys which may be used for special function assignment.

       Home            Clear                Mode

       Load            4 Cursor Keys        15 Numeric Pad Keys

Because the four cursor keys, Clear, Mode and Home are all used by Processor Technology software as well as by other software, a problem immediately arises which results in the forced realization that moving any of them will require the re-programming of SOLOS if we are to maintain compatibility with standard software, including SOLOS itself.  Actually, this is quite feasible, since P.T. sells a 2708 personality module and the Cromemco Bytesaver (which is a relatively common memory board) can program them; however there will no doubt be many users who will either not have the ability or desire to burn a custom personality module.  Suggested layouts A and B are addressed to users choosing and not choosing to re-program SOLOS, respectively.

Layout A was designed for those users who are willing to re-program SOLOS.  The particular keys chosen represent a compromise between the desire to support Processor Technology's ALS-8, Michael Schrayer's Electric Pencil, and an IBM 3277 emulation which we are using in a radically new text editor that we hope to have on the market in a few months.  Some users will no doubt think of replacing the suggested cursor cluster with the "cross" arrangement often found on other terminals, having the home key in the center.  We would recommend strongly against doing so, however; that arrangement, which does indeed LOOK very nice and symmetrical, has been studied extensively by human factors engineers and found clearly inferior to the layout recommended.  This is because the additional spacing required (a 3x3 matrix, rather than a 2x2 matrix) significantly decreases the operator’s efficiency in working the keyboard, and the home key is used very infrequently in relation to the other cursor keys.  In addition, on the SOL-20 the recommended arrangement allows for operation of the repeat key and all four of the cursor keys with two fingers of the same hand; with the cross arrangement, this would not be possible for most people.  As the commercial says, "Try it, you'll like it".

Layout B is our recommended layout for those not wishing or able to re-program SOLOS.  It leaves the cursor keys alone, thus maintaining software compatibility with all SOL-compatible software which we are aware of, although it is slightly less convenient to use than Layout A.

Neither of these layouts is ideal, due to the fact that 15 function keys is not really enough, especially when one is trying to support several text-editing packages, which do not all have the same requirements.  This is the primary reason for having included 25 keys in the kit, when only 15 keys exist in the numeric pad; if a selection -- or arrangement -- of keys other than one of the recommended pair seems more satisfactory to your needs (or tastes), then by all means feel free to experiment or change the layout; the actual recognition of the keys is done in software anyway, so that changes or experimentation only requires moving the keytops and changing the software.

2.
Patching the Software.

It should by now be clear that the effect of the hardware portion of this kit is to cause the numeric keypad to generate the same characters as before, but with the high order bit (e.g. the 80H bit) set high, to a "1".  Obviously, this by itself will not be sufficient to allow use of the numeric pad for any special functions unless the software being used can somehow be made to recognize the new encoding.

There are a number of approaches which can be taken to "link" the new encoding to the software being used.  The most straightforward would be direct modification of the applications program, but this is sometimes not a feasible approach due to the fact that it requires possession of the source code.  The approach which we are going to recommend below will allow most of the keys in the keypad to work for SOLOS, ALS-8 and the CP/M version of THE ELECTRIC PENCIL II.  For other software, you will have to devise your own methods, which will probably consist of finding the table of function codes and then modifying it, e.g. selective partial disassembly.  Here is our recommended technique:

a. If you are reburning SOLOS, modify it to look up the character keyed in a table, and if found, to substitute a character in the table for the character actually typed.  The table should include only four entries, the four moved cursor keys.  A copy of the required code is included with these instructions as a separate page.  Because it probably will not fit, you may wish to make further changes to SOLOS at this time; for example, we added a HEX-ASCII dump, a resident memory test and a Tarbell disk bootstrap plus the keyboard code just mentioned and a dozen other minor changes, while taking out the TERM and CUST commands, some of the SET options, and all code relating to the ability to use _TWO_ cassette recorders and files.  Source code for SOLOS on disk can be obtained from the CP/M users group; we are hoping to place the modified version of SOLOS just mentioned into the CP/M user's group library during the first quarter of 1979.

b. Regardless of whether you are using a standard or modified SOLOS, modify your CP/M BIOS to perform a table lookup similar to that described above, but this time including all of the keys whose coding is to be changed.  For each such key, substitute the ASCII code normally used for the labeled keytop function by the application program, e.g. THE ELECTRIC PENCIL.  Again, the exact code required is included as a separate page.  This approach can also be used for PTDOS by writing a device file containing the necessary table lookup, and using it as the console device in lieu of the normal (internal) keyboard driver.

c. We have completely disassembled ALS-8 to source code, and although we will not publish the 120 page source listing, we are including the source code for the editor lookup table for special functions as a separate page, which will allow you to modify it to directly respond to the new keyboard encoding.  Be sure to modify the ALS-8 keyboard driver to eliminate the ANI 7FH instruction which would mask out the 8th bit; or, alternatively, you could write a custom keyboard driver to handle the translation through a table, as suggested above, and install it using ALS-8's IODR command; as a third choice, you could go to ALS-8 after booting up CP/M, and have it do it's I/O through CP/M's BIOS, using a translate table as above.  There are many ways of approaching the problem.

We realize that there are going to be some individuals who, for one reason or another, are going to find the idea of using a translate table in the BIOS portion of CP/M unacceptable, or who are not capable of making the necessary software changes, or who are not using CP/M at all and are unable to figure out another approach to the problem (Hint: you could set up a custom I/O driver under SOLOS using pseudo-port 3, and load the required code and table in the scratch area at C900 or CA00).  If after reading these instructions you honestly feel that the necessary software modifications are beyond your ability level, and regret having purchased the CKB-1 kit, then we suggest that you return it to your dealer intact and unused for a full refund.  This kit was designed to vastly simplify the use of text-editing programs, and when properly installed does so very effectively; however we will be the first to admit that it's satisfactory installation does require a degree of skill in software and assembly language programming which will be beyond the level of some computer hobbyists, and we do not want these individuals to be unhappy with their purchase decision.  Good luck and happy keying!!

