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APPLE WRITER

WORKING SMARTER

ormally, it 1s

impossible to print Apple Writer files and show all the
embedded commands and control characters. Now you can
document all those hidden commands, with this useful utility.

or the casual user, Apple Writer

II is an casy-to-use word pro-

cessor. For the more sophisti-

cated user, however, a powcrful facility can
turn this reliable engine into a virtual
dynamo. This facility is known as WPL,
which stands for Word Processing Lan-
guage. By using standard programming
techniques, it is possible to harness the
power of the Apple Writer word processor
to maintain small databases, merge form let-
ters with mailing lists, automate printing and
prepare documents for a variety of printers.
There is one problem with WPL files,
though. How do you print them? WPL files

frequently contain control characters and
other special characters which interfere with
normal printing. WPL.PRINT (Listing 1)
is a WPL program that will replace the
troublesome characters with printable sym-
bols. This allows you to print your WPL
programs in an easily readable form. In
addition, it generates line numbers for the
printout, making it even easier to read. It
also will print out regular Apple Writer files,
showing all the embedded commands and
control characters.

For greater clarity, the following notation
has been adopted in this article:

1. Control characters are identified by
square brackets and highlighting, so that
[A] corresponds to Control-A. (This is
consistent with the Apple Writer
documentation.)

2. Special keys or characters that cannot be
printed are identificd by braces and high-
lighting, so that {esc} corresponds to the
Escape key.

USING THE PROGRAM

To print an Apple Writer II file with the
embedded commands and control charac-
ters, you should type:

[P]DO WPL.PRINT

The program prompts you for the file name,
disk drive, date and option. It clears
memory, loads the file, performs the nec-
essary string substitutions, and produces the
appropriate printout. Then it gives you the
opportunity 10 select a new file of to quit.

Example 1 is a printout showing the
cffects of a variety of printer commands
available on the Epson FX-80. When the file
used to generate Example 1 is printed using
the All option of WPL.PRINT, it appears
as shown in Example 2. If you have an FX-
80, you can use Example 2 to enter the file.

All of the control and special characters
in Example 2 are displayed in boldface
print. The carriage returns at the ends of the
lines are represented by a custom carriage



return character. If your printer has bit map
or programmable character capability, you
can include such a symbol. See the instruc-
tions in the Entering the Programs section.
WPL.PRINT is also capable of printing
any normal WPL program (sce Listing 1).
To accomplish this, simply select the WPL
option, rather than All, when prompted by
the program. In order to print WPL.PRINT
{ts¢lf, you must insert a space between { and
< in lines 118 and 119 and between > and
) in lines 120-121 to prevent Apple Writer

Where there are spaces at the beginning
of a line, you just need to enter one space.
The extra spaces are for neat formatting.
Lines with labels at the beginning should not
be preceded by a space.

To enter control codes and Escape, indi-
cated by highlighted letters in square brack-
cts and {esc} in the listing, type [V] to
activate control character insertion mode.
When this mode is active, the letter V
appears at the left end of Apple Writer's sta-
tus bar, and the control characters show up
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tonbe produced by the Epson FX-B0 printer:
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EXAMPLE 1: Demonstration of FX-80 Type Style Commands

from creating a footnote as 1t normally
would when encountering these characters.
This modified version should be saved as
a separate file. It will not work properly with
the extra spaccs in it. Use the unmodified
version to list the modified one.

ENTERING THE PROGRAMS

For Epson Printers

Listing 1 is a version of WPL.PRINT that
works with the II, 1le and [lc versions of
Apple Writer and Epson printers. (See be-
low for modifications that may be necessary
or desirable for your printer.) To cnter the
listing, boot Apple Writer, clear memory
with [N], and enter the lines as shown (pres-
sing Return after each linc). Be sure to omit
the line numbers and ensuing colons. These
numbers are uscd for reference only.

Where there are spaces at the beginning
of a line, you just need to enter one space.

———

as inverse characters on the screen. In addi-
tion, cursor movements, the Delete key and
most Apple Writer commands will not
work. To turn off this mode, press [V]
again. Apple II Plus users should consult the
Apple Writer manual for directions for
entering characters such as the backslash and
curly brackets.

Save the program by pressing [S] and typ-
ing WPL.PRINT in response to the file

name prompt.

ProDOS

In the ProDOS version of Apple Writer,
spaces and drive numbers are not permitted
when specifying files. Also, there is a bug
in Apple Writer that causes the header line
to persist, even though no header line is
shown in the printer command menu. The
following changes are necessary:

1. Replace *‘L $A,D$B"" in line 76 with
“LSA™.

2. Add a line before line 144; **

3. Delete lines 54-60,

PTL"

Other Printers

To modify Listing 1 10 work with other
printers, you'll need to change the com-
mands to turn boldface type on and off. Con-
sult your printer manual for the proper
cades, which may also be listed as control-
ling emphasized or double-strike modes.
Substitute the boldface-on command for
{esc}E and the boldface-off command for
{esc}F in lines 92, 122 and 134 and every
other line in the range 98-116.

Although lines 98-116 contain substitu-
tions for every commonly used control code.
you may want to add more. If you have
Apple Writer II (but nor Ile or Iic), you can
add [@], which is used in a number of Epson
commands. To add [@], insert the follow-
ing two lines before line 100:
F/(@)/{esc}E[®] {esc}F/A
PPR ctr| -gASB
Use the same format to add substitutions for
other control codes.

Adding a Carriage Return Symbol

Instead of the {cr} used in Listing 1, you
may want to use your printer’s bit map or
programmed character capability to generate
your own custom symbol. Printers vary
widely in their commands and capabilities
in these areas. Three examples are given
below.

Epson MX-80 With Graftrax Plus — The
method described here works only with the
Apple Writer T version. See your Apple
Writer manual for instructions on how to
enter the underline character. First, change
line 134 of Listing 1 to read as follows:

Fe><{esciLIG] [@)OHH_[TIITI[K]><A

Then add the lines shown above to Listing
1 for [@] substitution.

Epson FX-80 — Listing 2 installs a pro-
grammed character before Apple Writer is
booted. With DOS 3.3 booted, key in the
Applesoft listing and save it with the
command:

SAVE FX80.PC

In addition, line 134 of Listing 1 must be
changed:

Fe><fesc}E[Q]{esc)F><A

ImageWriter — In order to use custom
characters on the ImageWriter, they must
first be loaded into the printer’s memory.
This cannot be done from within Apple
Writer, The Applesoft program in Listing
3 will load a custom character into the
ImageWriter (see Figure 3). (An assembly
listing of the machine language portion is



shown, for informational purposes only, in
Listing 4.) With DOS 3.3 booted, key in
Listing 3 and save it with the command:

SAVE IMAGEWRITER.PC

Be sure to run it before booting Apple
Writer, and don't turn off the ImageWriter
or the character will be lost.

In addition to Listing 3, several changes
are required to Listing 1. Substitute the
boldface-on and boldface-off commands
({esc}! and {esc}'’ respectively) as
described under Other Printers. Finally,
change line 134 to read:

F<><{esc)!{esc}+&(esc)S{esc) ><A

EMBEDDED COMMANDS

If the first character following a carriage
return is a period, then Apple Writer IT inter-
prets everything up to the next carriage
return as an embedded command. Although
an embedded command may affect the for-
mat of the printing, the command itself does
not get printed. Since one of the options of
WPL.PRINT is to “*print it all,”” it is neces-
sary to trick Apple Writer into thinking that
there are no embedded commands in the file.

To accomplish this, WPL.PRINT inserts
[Q). which is a nonprinting character. before
every period following a carriage return
(line 130). However, if the file begins with
an embedded command, there is no carriage
return preceding it. PRINT.FILE temporar-

ily inserts a carriage return at the beginning
of the file to handle this situation (lines
77-79).

SPECIAL CHARACTERS

A similar technique is used to handle the
footnote delimiters. Footnotes are delimited
by the following pairs of characters: (< and
>). Inserting [Q] allows them to be printed
as ordinary text (lines 118-121). On the
other hand, Escape, backslash and control
characters are merely replaced by suitable
character strings, which are then printed in
boldface (lines 98-117 and 122-123).

CARRIAGE RETURNS

Because of their use in embedded com-
mands and paragraphs, it is helpful to have
a printout of an Apple Writer II file with the
carriage returns identified. Listing 1
replaces all carriage retums with the charac-
ter string {cr}. However, I found it more
challenging to produce a unique carriage
return symbol.

Epson MX-80 With Graftrax Plus

One way to print bit image graphics is to
send the Epson MX-80 the following se-
quence of characters:

fesc} L n [@) vl v2. .vn

where 7 is the number of dot columns to be
printed and v1...vn are the #n values that
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EXAMPLE 2: WPL.PRINT Printout of Example 1

will cause the appropriate pins to fire in each
column. The values vl...vn are sent as
characters and are determined by the follow-
ing steps:

1. Lay out the desired pattern on a grid to
identify the pins that need to be fired.

2. Determine the numerical value that cor-
responds to each pin and the values in
each column.

3. Convert each value into the appropriate
ASCII character.

In Figure 1 the graphics symbol for the
carriage retrn has been laid out on a grid.
By adding the values shown 1o the right for
each pin that is to be fired, a total value is
determined for each column. Use a table to
convert the hex values into ASCII charac-
ters. The character sequence required to pro-
duce this graphics symbol is:

{esc} L [G) [@] 2 HH _ [T) [T]
[K]

which is precisely what appears in the alter-
nate version for line 134 of Listing 1. Note
that the Ile and Ilc versions of Apple Writer
cannot include the [@] character in their
files.

Epson FX-80

The Epson FX-80 has the ability to use
programmed characters. Because it’s impos-
sible to enter the ASCII null character [@)]
in files with the Ile and [c versions of Apple
Writer, it was necessary to write a separate
BASIC program that performs all the steps
of programming the carriage return charac-
ter before Apple Writer is booted.

The coding for FX-80 programmed char-
acters (Figure 2) is similar to that described
above for bit mapped characters on the MX-
80. The FX-80 can fire pins in 11 columns,
The intermediate five columns help to make
smoother edges on the characters. The only
rule is that the same pin cannot be fired in
consecutive columns. The pattern for the
carriage return character is mapped out in
Figure 2 with the column totals below.

The Applesoft program (Listing 2)
switches the FX-80 to look for characters
in RAM, copies the ROM characters to
RAM, defines the programmed character
and executes a command that allows the FX-
80 to print characters assigned to ASCII
values normally reserved for non-printing
control characters. The carriage return sym-
bol replaces ASCII character 21 [Q]. The
format for the character definition command

IS!

{esc} & [@) cl c2 attrl D(1,1) b
(1,2)...5(1,11) attrn b(n,1)...b
(n. 11)

where ¢1 and ¢2 are the starting and ending
characters in the range to be replaced. The
attribute byte (artrl or anrn) is a specially
coded value that determines how each char-
acter is printed in the FX-80’s proportional
mode and whether the character is printed
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FIGURE 1: Bit-Mapped Character for Epson MX-80 with Graftrax Plus

using the top eight or the bottom eight of
the FX-80's nine pins. See your FX-80
manual for details. Following each attribute
byte are the 11 data values for the character.
Because only seven-bit values can be sent
from an Applesoft program, the character
was defincd using the bottom seven pins. If
you want 1o send eight-bit values, you can
use a hybrid program similar to the one used
for the ImageWriter (Listings 3 and 4).

ImageWriter
The process for designing a custom char-
_acter for the ImageWriter is similar to the
process for the Epson FX-80. In this case,
the carriage return symbol replaces the
ampersand (&), but only temporarily. The
switch is made, the symbol printed, and the
standard definition is reinstated. The rest of
the time you have full access 1o all standard
characters, including the ampersand. The
ImageWriter commands are entirely differ-
ent from Epson commands and the pins are
numbered in the opposite direction. Figure
3 shows how an ImageWriter character is
designed and coded. Unlike the Applesoft
program used for the FX-80 character
(above), the machine language portion of
IMAGEWRITER.PC (Listing 4) can send
ASCII characters 128 and higher. If you
need to send data values greater than 127,
be sure to st the DIP switch that allows your
Imagewriter 1o recognize the eighth bit. This
example requires only seven bits.

GENERATING LINE NUMBERS

Since WPL programs cannot exceed
2,048 characters in length, they are seldom
longer than 999 lines. This is significant
because WPL allows for only three numer-
ical variables (X, Y and Z), which is suffi-
cient to simulate a three-digit decimal
counter.

The simulation involves assigning X, Y
and Z to the units, tens, and hundreds posi-
tions, respectively. Each variable is se-

quenced from (@ to 9, in steps of one, as
many times as required. The counter be-
haves like the odometer in your car — each
“*‘revolution™ of X causes Y to advance by
one.

The line numbers produced by the
counter, and a colon, arc inserted after each
carriage return in the WPL file (lines 32-
33). To accommodate the first line, a car-
riage return is temporarily inserted at the
beginning of the file (lines 77-79). The last
line requires special treatment because it
may or may not end with a carriage return.
A colon is temporarily inserted at the end
of the file to handle this sitation (lines
12-14).

HOW THE PROGRAM WORKS

Lines 8-10 turn off the text editor display.
assign an empty string to the variable $C,
and jump to ST. The NR subroutine (lines
11-45) generates line numbers for the file
that is being processed. This subroutine is
located near the beginning of the program
to speed execution.

Lines 11-17 sct the left margin to eight,
insert a colon at the end of the file, and print
the message ‘‘Generating line numbers."’
Lines 18-31 employ the X, Y and Z
variables to simulate a three-digit decimal
counter. Then lines 32-34 insert a linc num-
ber and colon after each carriage return in
the file and return to LP (line 21) if there
are any carriage returns remaining.

Lines 35-37 remove the carriage return
that had been temporarily inserted at the
beginning of the file. Lines 38-45 remove
any extraneous characters from the end of
the file and return to the line following the
call to the subroutine.

The program actually begins at line 46,
which clears the WPL display. Line 47
prints the name of the program at the top
of the screen. After skipping a line (line 48),
line 49 prompts for the name of the file,
which is stored in variable SA. Lines 50-

53 check the input for {esc} (which termi-
nates the program) and for an empty string
(an invalid file name). If the input is invalid,
the prompt is repeated on the next line of
the display.

Line 55 prompts for the drive number,
which is stored in variable SB, and lines 56-
60 check the input for a valid drive number,
Lines 62-64 check the variable $C for @ pre-
viously entered date. If it contains an empty
string, a date has not yet been entered and
the program jumps to D2; otherwise, it
jumps to OP.

Line 65 prompts for the date, which is
stored in variable 3C. Lines 66-67 check the
input for an empty string, which is not a
valid date. Note the use of the asterisk (*)
as a delimiter in line 66, since the slash (/)
is frequently used for specifying the date.

Line 69 prompts for a choice of option,
which is stored in variable $D, and lines 70-
74 check the input for a valid selection,

Lines 75-79 clear memory, load the file,
and insert a carriage recurn at the beginning
of the file. Lines 80-93 cstablish all of the
page parameters for printing, except for the
left margin, which is handled later on. Note
the inclusion of the file name ($A) and date
{3C) in the specification for the header in
line 92,

In line 94, the variable $B is assigned the
character string ** replaced ™ (with spaces
before and after the word). This will be part
of the message that is displayed each time
a character substitution is made.

Lines 95-96 clcar the WPL display and
print the message **Substituting characters.”
Then lines 98-117 replace {esc}. [A], [G],
[K], [L]. [N). [O). [Ql. [R] and [T] with
the appropriate character strings, every-
where in the file. Each string begins with

Columns
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FIGURE 2: Programmed Character for
Epson FX-80
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{esc}E (to turn on ecmphasized print) and
ends with {esc}F (to turn off emphasized
print). Only when a substitution is made is
a message actually displayed on the screen
(e.g., line 99 displays ** {esc} replaced '
only when the file contains at least one {esc}
character).

Lines 118-123 handle the footnotes and
backslash characters. Since footnotes are
delimited by pairs of characters, they are
merely separated from each other by the [Q]
to facilitate printing.

Lines 124-127 check the variable SD to
sce if option 1 (All) has been selected. If so,

THIS PROGRAM IS AVAILABLE ON DISK

the program jumps to AL; otherwise, it calls
the subroutine NR (line 11) to generate line
numbers and then jumps to PR (line 127).

. 'PL files frequently

contain control characters
and other special
characters that interfere
with normal printing.

Lines 128-129 set the left margin to five
and position the text editor cursor at the
beginning of the file. Lines 130-131 insert
a control Q ([Q)) before all embedded com-
mands, which are identified by a carriage
return immediately followed by a period.
This translates to **%."" being replaced by
“%[Q]."" in line 128.

Lines 132-133 remove the carriage return
that was previously inserted at the beginning
of the file. Then lines 134-135 replace all
of the remaining carriage returns with {cr}.
Lines 136-138 insert a form feed (.ff) com-
mand at the end of the file.

Line 136 initiates the printing process.
When this is done, line 141 loops back to
ST to prompt you for a new file name.
Finally, line 143 clcars memory before exit-
ing the program.

032: AP F<>(Z)(Y)(X): <
Y?

If you'd rather not type in the listing for this program, you can | 933:
buy it on disk, complete, free of typos and ready to run. The | iese LAy LE
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Bandaids and Remote Control Appie Writer are available on 037: Y?
disk for an introductory price of $§17.95 plus $§1.50 shipping/ 038: L
handling (§2.50 outside the U.S.) from Nibble, 45 Winthrop St., L4 Eentiti
Concord, MA 01742. Introductory price expires 3/31/87. See the 041: PRT
coupon on the last page of the Nibble Software Catalog for ‘ ::z;: E
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ordering information. g s

045: PRT
LISTING 1: WPL.PRINT for Epson Printers and ©46: ST PPR [L] i
DOS 3.3 Apple Writer ::; m 2SR NI RIEE e

o0l P ¢0t¢sadsssscsscsscsnasnsn 949 FL PIN Enter file name (ESCape = Quit): =$A
002 P o WPL . PRINT . 050 PCS /SA/|esc)/
o013 P+ By I. Lerry Morris » 051 PGO QT
004 P+ Copyright (C) 1987 . 052: PCS /SA//
aes P+ By MicroSPARC, Inc - @s53: PGO FL
986 - P + Concord, MA 01742 . a54: PPR
907 . P edtreccetverccscssrnasoss 855 DR PIN Enter drive no. (1 or 2): =$B
aes - PND 056 PCS /$B/1/
089: PAS=SC 057 PGO DT
a1e- PGO ST 858 PCS /$B/2/
all: NR PLM 8 059 PGO OT
012 E 060: PGO DR
913 Friis @61: DT PPR
o14: ¥? @62 PCS «3Ca«
a15: 8 263 PGO D2
a16: PPR 964: PGO OP
017: PPR Generating line numbers ... 965: D2 PIN Enter date: =3C
018: PSX 066: PCS +$3C»
019 PSY @ 067: PGO D2
020: PSZ 068: PPR
921: LP PSX «1 069: OP PIN Select option (1 = All, 2 = WPL): =30
022. PCS /10/(X)/ 070: PCS /$D/1/
923, PGO IV 071 PGO LD
924: PGO AP 072 PCS /$D/2/
@25: 1Y PSX 0 673 PGO LD
926 PSY «1 074: PGO OP
927: PCS /18/(Y)/ 875: LD NY
928: PGO 1Z 076: L SA,DSB
029: PGO AP 077: B
039: 1Z PSY O ©78: Fe<><
031: PSZ 41 079: Y?




LISTING 1: WPL.PRINT for Epson Printers and
DOS 3.3 Apple Writer (continued)

ose PPM @

e81: PRM 80

e82: PTM 1

083 PBM @

284 PPN 1

o35 PPL 60

86 PPI 66

37 PLI 0

988 PSP 9

a89: PPD 1

990 PCR @

as1: PL)

092 PTLes {SSC)ESA . SC[&SC)FePage ¥»
@93: PBL

294: PAS replaced =3B

995: PPR [L]

296: PPR Substituting characters .
097: PPR

098 F/{esc)/{esc}Elesc){esc)F/A
999: PPR {esc;$B

109: F/(A)/{@SCIE[A] [esC}F/A
101: PPR ctr1-ASB

102: F/[G)/{esc)E(G] (esc}F/A
193: PPR ctri1-Gs$B

104: F/(K]/{@8c}E[K] (esC}F/A
105 PPR ctri-KsSB

1406 F/{L]/{esCIE[L] [esC}F/A
107: PPR ctri-LSB

188: F/[N]/{esc)E[N] [esc}F/A
199: PPR ctrl-N3B

110: F/[0]/|esc]E[0] {esc|F/A
111: PPR ctrl1-03B

112: F/(Q]/{use)E(Q] {usc)r/A
113: PPR ctrl-QsB

114: F/[R]/{e8C)E[R] {esc)F A
115: PPR ctri-R$B

116: F/[T]/(“G]E(TH.IC!F/A
117: PPR ctrl-TSB

118: F/( </([Q)</A

119: PPR ( <$B

120: F/> )/>[Q)/A

121: PPR > )38

122: F/{backslash}/{esc}E{backs |ash}[esc}F/A
123: PPR [backslash)sB

124: PCS /$D/1/

125: PGO AL

126: PSR NR

127: PGO PR

128. AL PN 5

129: B

130 FAS.¥3[Q) . ¥A

131 PPR _SB

132: Feyce

133: Y?

134 F<r<{esciE{cr|{esc)Fr<A
135: PPR {cr}sB

136: PR E

137: Fee> ffec

138: Y?

139: PPR

140: PNP

141 PGO ST

142: QT PPR

143 NY

144: PIN End of PRINT  (Press RETURN)

END OF LISTING 1

180 HOME : VTAB 12: PRINT "FX-80 <CTRL>Q REP
LACED": PRINT "PRESS SPACE TO TEST. <RET
URN> TO QUIT": GET Z$: PRINT : IF 2§ < >
" " GOTO 200

190 PRINT DS"PRH1": PRINT CQ$CQ$CQ$

280 PRINT DS"PRNO"

210 DATA 56,68,0,68,40,0,31,0,20,11.0

END OF LISTING 2

LISTING 3: IMAGEWRITER.PC

10 REM <evovvrsvnnrenarcnntcesr

20 REM = IMAGEWRITER.PC

30 REM « BY JAN EUGENIDES

40 REM = COPYRIGHT (C) 1987

580 REM » BY MICROSPARC, INC

60 REM » CONCORD, MA 91742 -

70 REM ssxevsonernsrrvevesovee

80 REM RUN THIS BEFORE BOOTING APPLEWRITER

90 TEXT : NORMAL

100 S13 = "300:A2 60 BD 11 03 C9 FF FO 07 20
ED FD E8 4C 02 03 60 1B 2D 1B 49 A6 48 0
© 26 09 16 09 99 16 69 7D 14 14 68 04 FF

N D823G"

110 HOME : HTAB 8: PRINT "CUSTOM CHARACTER I

NSTALLER": HTAB 3: PRINT "COPYRIGHT 1986
BY MICROSPARC, INC."

128 VTAB 12: HTAB 8: PRINT “TURN ON YOUR IMA
GEWRITER": VTAB 22: PRINT "PRESS <RETURN
> WHEN READY ":: GET CHS$: PRINT CHS

130 HOME : VTAB 108: PRINT "UPLOADING CHARACT
ER TO IMAGEWRITER..."

140 FOR X = 1 TO LEN (S1$): POKE 511 + X, ASC
( MIDS (S1%,X)) + 128: NEXT

150 POKE 72.0: CALL 65392

166 PRINT CHRS (4)"PRA1"

170 CALL 768: PRINT

188 PRINT CHRS (4)"PR#8"

190 HOME : VTAB 9: HTAB 10: PRINT "CHARACTER

..

INSTALLED"

200 PRINT : PRINT "PRESS <RETURN> TO TEST, <
ESC> TO END"

21@ GET CH$: PRINT CHS: IF CHS = CHRS (27) THEN
GOTO 250

220 PRINT CHRS (4)"PRF1"

230 PRINT CHRS (27); CHRS (42);"&": CHRS (2
7): CHRS (36)

240 PRINT CHRS (4)"PRHO"

250 TEXT : END

END OF LISTING 3

LISTING 2: FX80.PC

10 REM vvevvsvontvssncsccsons

20 REM - FX8d.PC .

30 REM « BY LOREN W. WRIGHT -

48 REM + COPYRIGHT (C) 1987 »

50 REM + BY MICROSPARC, INC +

60 REM + CONCORD, MA 01742 -

70 REM ¢<csccccctnrtnsrnstnns

80 REM RUN THIS PROGRAM

98 REM BEFORE BOOTING APPLEWRITER

100 ES = CHRS (27):DS = CHRS (4):COS = CHRS
(0):C1$ = CHRS (1):CQ$ = CHRS (17)

116 PRINT DS"PR#1": PRINT CHRS (9)"8ON"

126 PRINT ES"%"C1$C@S;: REM SELECT RAM CHARA

CTER SET

136 PRINT ES":"COSCOSCOS;: REM COPY ROM CHAR
S TO RAM

140 PRINT ES"I1";: REM ENABLE PRINTING OF CH
ARS 9-31

150 PRINT ES"&"COSCQSCQS CHRS (26):: REM STA
RT CHARACTER DEFINITION

168 FOR I = 1 TO 11: READ N: PRINT CHRS (N)
i1 NEXT

170 PRINT : PRINT D$"PRNO"

LISTING 4: IMAGEWRITER.PC Assembly Code

1000 ¢---ccccee e cccctaccecnnnsnanas
101€ « IWRITER.PC, ML
102@ + A SIMPLE LOOP TO UPLOAD HEX
103¢ + CODES TO IMAGEWRITER PRINTER
184€ + THIS ROUTINE IS CALLED BY
105€ + THE CHAR UPLOADER PROGRAM IN
106@ « LISTING 3

.

107¢

108¢ +BY JAN EUGENIDES
189¢ + COPYRIGHT 1987

110€ + BY MICROSPARC, INC,
1110 + CONCORD, MA 01742
112¢ + S-C MACRO ASSEMBLER

1130 ¢cccavervenevesrrsamecnacaoanaana
1142 .OR 35300 A FAVORITE LOCATION
FDED- 1150 couT .EQ SFDED MONITOR CHARACTER OUTPUT
116@ START
9300- A2 00 1170 LDX ¥o INITIALIZE INDEX
9302- 8D 11 93 1180 .1 LDA DATA, X GET DATA EYTE
9305- C9 FF 1190 CMP NSFF IS IT SFF?
9307- Fo €7 1209 BEQ END YES. ALL DONE
9309- 20 ED FD 1210 JSR COUT NO, SEND IT OUT
030C- E8 1220 INX INCREMENT INDEX
930D- 4C 62 93 1230 Jup 1 BACK TO TOP OF LOOP
9318- 60 1240 END RTS RETURN TO CALLER
9311- 1B 2D 1B
9314. 49 1250 DATA .HS 1B.2D.18.49 CONTROL CODES FOR IWRITER
9315- A6 1260 LAS "4 & WITH MIGH BIT SET
9316- 48 90 06
9319- 09 16 1279 .HS 48.00.06.99.16 MUST REPLACE Al W/ AV
9318- 99 989 16
931E- 09 70 1280 \HS 09,09 16,99 70 TO GET 09 DATA OUT
9320- 14 14 68
9323- 04 FF 1290 .HS 14.14.68.94.FF ENDS WITH ~D
END OF LISTING 4

~



