LEDIP
A KIM/6502 Text Editor
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LEDIP (an acronym for Line EDItor Program) is a general
purpose line-oriented text editor program for 6502-based
systems. LEDIP can be used for such purposes as writing
letters, preparing texts, and generating source programs.

LEDIP is designed to be memory-efficient and easy to use.
Residing in about 1K bytes of memory, LEDIP uses an effici-
ent data structure to minimize the memory occupied by the
user’s text, LEDIP performs memory compressions and
expansions as needed after each line of text is entered. Not a
single byte of memory is wasted. In addition, LEDIP allows
the user to select the location in memory where the text
is stored. LEDIP’s small memory requirements make it ideal
for memory conscious users. With LEDIP, a reasonable a-
mount of text can be edited in a system with as small as 2K
bytes of memory.,

Running LEDIP

LEDIP Version K4 (assembly listing shown), runs on KIM
systems with at least 1.1K bytes of RAM starting at location
2000 hex and going upwards. Since LEDIP is a text editor and
not a memory editor (compare EDITHA/SWEETS, DDJ
Vol.3, Issue 5, May 78), and I/O device such as a teletype is
also needed. Readers with such a configuration may directly
key in the object code and enter LEDIP thru location 2000
hex using the G command. LEDIP should respond with the
question, “STARTING ADDRESS?”. This is the cold entry
point; warm entry point is at location 203C hex. Version K4
with the changes indicated in parenthesis will also run on TIM/
DEMON systems. Readers who don’t feel like keying in a
1.1K object code can obtain paper tape or KIM cassette of
LEDIP from the 6502 Program Exchange, 2920 Moana,
Reno, NV 89509. Include a $2.50 duplication/distribution
fee. Versions of LEDIP for other 6502-based systems includ-
ing VIM (Synertek’s new 6502-based SBC) are also available
from The 6502 Program Exchange. JOLT users should note
that the TEXT command supplies the rub-outs required by
the JOLT resident assembler.

Using LEDIP

LEDIP starts by requesting a starting address for the text
from you. Type a four-digit hexadecimal location. Your text
will occupy this location and subsequent memory locations.
Be sure to specify usable RAM. LEDIP uses 18 contiguous
bytes near the top of page zero to store variables and constants
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pertaining to the text being edited. In addition, LEDIP resides
in about 1K bytes of memory. These locations should be re-
served for LEDIP’s use and should not be used for any other
purpose. The FILE command can be used to find out what
these locations are. Once a valid starting address is given,
LEDIP does some initialization and responds with the prompt
character, a slash. A line number or command can now be typed.

A line number can be any four-digit decimal number bet-
ween 0000 and 9999. Leading zeroes must be included. If a
line number is typed after the prompt character, LEDIP auto-
matically goes into the edit mode, types a space, and waits for
a line of text to be entered. A line can be of any length bet-
ween 1 and 252 characters. Any upper or lower case ASCII
character can be entered. Control codes and other special
codes can also be entered. All control codes, with the ex-
ception of the backspace (control H), are stored as received.
A backspace deletes the last character entered. Carriage-
returns are not allowed within a line. A carriage-retumn term-
inates a line. Text lines are modified, replaced, deleted, or
inserted using line numbers in a manner similar to BASIC.
Note that this technique makes edit-mode commands like
DELETE, REPLACE, INSERT, etc. unnecessary.

To add a line of text, type a new line number and then type
in the text. To insert a line of text between two existing lines
of text, type aline number between the two current line num-
bers and then enter the text. For instance, to enter a line of
text between lines 0022 and 0029, type 0024 and then type
the new text. LEDIP will do the memory shifting and mani-
pulations necessary, and will insert the new line between the
two current lines. To delete a line, type the line number and
a carriage-return. To replace or modify a line, type the line
number and then type the new text. To create a blank line,
type the line number, at least one space, and then type a car-
riage-return.

If a command is typed after the prompt, LEDIP automati-
cally goes into the command mode. LEDIP recognizes the
following five commands:

LIST — lists the entire text with line numbers

TEXT — lists the entire text without line numbers

FILE — states the block of memory currently occupied
by the text

EXIT — returns control to the system monitor program
(if present)

CLEAR — clears current workfile and requests location
for new text

The FILE command states three blocks of memory: a block
of 18 bytes used by LEDIP on zero page, a block of memory
occupied by LEDIP, and a block occupied by the user’s text.
The LIST and TEXT commands can be terminated at any time
by using the hardware interrupt or reset and re-entering
LEDIP through the warm start. LEDIP should always be
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entered through the warm start if the current text is to be
preserved. The EXIT command leaves the monitor program
counter pointing to the warm start; hence only a G need be
typed in most cases to re-enter LEDIP. An accidental CLEAR
initiation can be corrected by an interrupt and a jump to the
warm start.

LEDIP texts can be saved on tape in two formats for fu-
ture use: an ASCII format and a hexadecimal format. To
save a text in ASCII format, type TEXT, start the paper tape
punch or cassette recorder, and then type a carriage return.
ASCII formatted type cannot be reloaded into LEDIP for
future editing. If future editing is desired, the text should
be saved in hexadecimal format. To save a text in hexadeci-
mal format, type FILE. LEDIP will define three memory
blocks (e.g. 00D1-00E2, 2000-249D, 0100-01C4). Now type
EXIT to return to your system monitor program. The monitor
can now be used to save and reload the data contained in the
first and third memory blocks. When loading your text thus,
LEDIP should be entered through the warm start.

LEDIP checks the validity of commands, line numbers,
line lengths, and continually performs read-after-write verifi-
cations. An error will result in one of the following error
messages:

M! nonexistent memory or memory overflow

C! invalid command or line number

H! improper hex number

L! line too long
In the case of invalid four-letter commands, LEDIP defaults
and executes the command whose first letter matches that of
the invalid command.

A Brief Look Inside LEDIP

In keeping with the objective of a memory-efficient text
editor program, LEDIP uses a sequential linear list (conti-
guous memory block) of variable length records to store the
text. While a linked list or “table of line pointers™ approach
would have resulted in less code, it was decided that memory
usage should be given priority over code reduction in the
kind of environment in which LEDIP is likely to be used.
The decision to use variable rather than fixed length records
is based on the same consideration. Zero page locations STAD
(starting address) always points to the top of the list and
LOCC (location counter) always points to the bottom of the
list. HEXBU (hexadecimal buffer) is invariably used to walk
through the list. Each record (line of text) consists of three
fields as shown in figure 1. LEDIP makes conservative use of
the stack (page one) and only uses 18 bytes on page zero.
These two pages are therefore largely available to the user.

increasing address
—_— .

[LNiN2]cfefe[ee]

L — length of line (one byte)

N1 — line number low order byte

N2 — line number high order byte

CCCC ... — ASCII characters (variable length)

Figure 1: LEDIP data format.
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Since the text list contains no absolute addresses or links,
LEDIP is essentially text-relocatable. In fact, the block
memory move subroutines in LEDIP can be used to move the
text around in memory. Only STAD and LOCC need be
changed whenever the text is relocated.

The other main consideration in writing LEDIP was to
write an easy-to-use text editor. To achieve this goal, three
decisions were made; viz. LEDIP shall be line oriented and
not string oriented, line numbers shall be used for all edit-
mode operations, non edit-mode commands and error mes-
sages shall be kept to one easily remembered minimum. The
apparent simplicity with which line numbers are used to edit
text lines obscures the actual processes which go on inside
LEDIP during edit operations. The flowchart (figure 2) gives
a clearer picture of these operations and the routines which
are invoked by each. This flowchchart is roughly the second
level in a four level top-down flowchart development of
LEDIP.

LEDIP readily lends itself to modifications and extensions.
Readers who wish to implement additional commands will
find that the routines necessary for most additional commands
(edit and non-edit) are already in the program. It should be
noted that LEDIP does not use any command tables. Three
NOP’s have been included in the command handler (CMHD)
to facilitate this. These NOP’s will have to be replaced by an
appropriate jump to the code extension. For instance, imple-
menting a single line or line number range LIST only requires
changing the contents of STAD and LOCC and then invoking
the already existing LIST routines. LEDIP features several
useful subroutines which are callable by other programs. These
subroutines include block memory moves, ASCII conversion,
hexadecimal and decimal character validation, save and restore
register, and other routines. Zero page locations defined at
the beginning of the program are used to pass parameters to
and from these subroutines.

Since the CRLF, SPACE, and type-a-byte subroutines are
as easily accessible as the standard read-a-character and type-
a-character subroutines in most resident operating (monitor)
systems, LEDIP directly calls all five I/O subroutines. All
1/0 calls flow thru a series of jumps near the end of LEDIP.
Hence only ten locations need be changed to implement
LEDIP on systems with different 1/O configurations. LEDIP
saves and restores all registers during I/O calls. Readers writing
their I/O subroutines should remember to include proper delay
for the CRLF as may be required by the console device.
Readers who wish to add pagination to LEDIP listings should
note that one inch top and bottom margins on the standard
teletype requires 12 blank lines after every 54 text lines.

LEDIP does not feature a software BREAK test since
the hardware interrupt or reset can be used to terminate
LEDIP listings at any point. KIM users who wish to add
a break text would have to poll the 6530 PIA data register
at location 1740 hex. TIM users should poll location 6E02
hex. Since all I/O operations flow thru the restore register
(RESR) routine, a good place to insert the break test is at the
end of the RESR routine. Three NOP’s have been included to
facilitate this. In implementing a break test, care should be
taken to restore the stack and to restore registers destroyed
by the break routine. Since LEDIP preserves the syntax of
the input text lines, readers who are interested in language
translation will find LEDIP a useful basis for the development
of an interactive compiling or interpreting language translator.
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