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Unique program for drawing

By WARREN AGEE

Picking a graphics program for the
TI-99/4A is becoming a very difficult
task. Not too long ago we had little to
choose from; pow there are many ex-
cellent graphics programs. One of the
most recent entries in this field is BIT-
MAC, from DataBioTics.

First of all, BITMAC has all of the
‘“standard’’ features one expects to
find in a program of this type; you are
able to manipulate each individual pix-
el on the screen and control the color
of each 8-pixel row. You may draw
lines, circles, boxes, plot points,
change colors, fill an area, erase, type
text, dump the screen to a printer, etc,
One feature that is sorely missed is a
zoom function, which magnifies an
area of the screen to allow very detailed
work to be done.

Another feature which I found miss-
ing is some sort of ‘“‘move’’ function,
where an area of the screen can be
picked up and moved.

BITMAC does have a copy function,
but no “‘moving’’ can be done. It also
lacks a clipboard-type feature, one
which | love in GRAPHX. This is
where objects, or portions of a draw-
ing, can be stored in an area of
memory ¢alled a ““clipboard,” recall-
ed, moved, and used in any manner
you see fit,

But enough of what BITMAC
doesn’t have and on to the features
that make this program unique.

BITMAC contains some rather
powerful features not present in any
other graphics program for the
T199/4A. They are listed below:

Slide Show
Picture Scrolling
Enlarge

Reduce

Slide Show: This feature is par-
ticularly useful for demonstrations and
presenfations. It allows you to display
Rotate
Mirror
“Metge"” Screens
Coprocessor
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Revieuw

Report Card
Performance........... b rereans B+
Faseof Use.................... A
Documentation ................ A
Value..........coo i, B
FinalGrade.................... B

Cost: $39.95
Manufacturer:DataBioTics, P.O. Box
1194, Palos Verdes Estates, CA 90274:
IEC, 4150 Fox S§t. Unit AS, Denver,
CO 80216

Requirements: Console and monitor or
TV, disk system, memory expansion,
printer interface and printer

L

I will deal briefly with each of these
features next.
previously created pictures much in the
same way you would display a slide
show. You may specify manual or
automatic mode. You input the names
of the pictures you want to display and
the sequence in which to display them.
The program then loads in each picture
in turn; with automatic operation, the
program will display each picture for
about one minute before loading and

displaying the next. With manual
operation, hitting the fire button on
the joystick calls up the next ‘“‘frame’’
of the “‘slide show.”

Picture Scrolling: When in draw

mode, you may use the arrow keys to

“‘shift’’ the s¢reen in any of four direc-
tions, thereby adjusting the pixel loca-
tions to match the 8-bit boundaries for
colors on the 4A screen. This is also
useful for creating special effects when
“merging’’ screens (see below).
Enlarge and Reduce: These two
functions are sorely missed on the com-
petition, and [ was pleased to see them
implemented here; however, they do
not always work properly. Simply
select Enlarge or Reduce, and surround
the area in question with a rectangle. It
is easy to do, but the results are less
than satisfactory; the object is
distorted and requires further
modification in order to restore it to its
original shape. For example, [ found
that solid areas contain a ‘‘checker-
board’’ pattern once enlarged.
Rotate: I was also very pleased to
see a rotate function in BITMAC, one
that, again, Is missing in its competi-
tion. Fortunately, Rotate works
flawlessly, and can turn an object 90
degrees at a time. This feature is
especially mce 10 use with text.

(Please turn to Page 39)
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(Continued from Page .37

Mirror: This function works like the
three previous ones: surround the ob-
Ject in question with a rectangle (which
may vary in size, of course). This func-
ton flips the area on the screen about a
vertical axis, creating a mirror image of
the original. The original object is eras-
- ed and replaced with its mirtor image.

“Merge’” Screens: Also called

Boolean disk input. With this option
you may ‘‘overlay’’ current screen
graphics with graphics stored on disk
10 create special effects. You may
“AND,” “OR,” and “XOR” a
screen. Color is not allowed wth this
function.

Coprocessor: The coprocess func-
tion allows a second comptter to take
control of BITMAC and calculate the
plots, Once set in Coprocess mode,
BITMAC awaits commands from the
R5232 port, which must be hooked up
to a second computer, be it a 99/4A or

me other brand. A sample
aemonstration is included with BIT-
MAC, written in BASIC, which must
be run on the second computer, With
this option, you may have your second
computer calculate complex graphs
and plots, and have BITMAC create
the screens, for later saving to disk,
coloring, XORing, for slide shows,
whatever!

XBiV delayed

Myarc began shipping its Extended
BASIC Level IV to some distributers in
late December, but “‘they found some
bugs,’”” according to Lou Philips,
Myarc president.

““Even despite these bugs and set-
backs, it is still a very sophisticated
piece of software,”’ Philips says. *‘It
has 50 Kbytes of object code, not in-
cluding routines used in the console.”’

Myarc’s XBASIC Level 1V, whose
release was originally announced for

¥, 1s a cartridge which requires use
or Myarc’s 128K card. The cartridge
comes with a diskette. It is a feature-
laden upgrade of Extended BASIC.

Performance: BITMAC uses icons
which appear at the left side of the
screen, which makes selection of op-
tions simple and easy to remember.
There are, however, a great number of
key-sequences to remember in order to
increase/decrease the speed of the cur-
sor, the size of the cursor, erase/draw
mode, etc. Another annoyance is the
limitation of filenames. You do not
have very much freedom in choosing

filenames for your pictures when say- -

Ing to disk. They may consist of only
one letter: A-Z and a-z. Although this
gives you a choice of 52 filenames, it
may become difficult to remember just
what picture ‘t’’ looks like.

Documentation: Documentation is
in the form of a professionally done
27-page manual. 1 found no errors or
typos, and everything was clear and
complete. I did find one problem: I
could not figure out how to fill an ob-

Ject with a color. I could only get it to
fill in black.
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Value: Compared to the price of
other drawing programs, 1 would say
that BITMAC is a fair value. However,
two important features are missing
from BITMAC that would otherwise
make it an excellent value: a zoom
feature, for detailed work, and a clip-
board. In comparing it to its competi-
tion, it resembles TI ARTIST in
usefulness more than GRAPHX: it is
excellent for artists, but may fall short
for ‘“‘the rest of wus.” But, the
Coprocessor option opens up a very in-
teresting facet of graphics programm-
ing that may make it useful for those
who own two computers and need to
plot scientific graphs.

We have not yet seen *‘the perfect®’
graphics program, but we are getting
closer. Now if someone would only
come out with one that incorporats
zoom, clipboard, mirror, rotate, and
enlarge/reduce.

(This review was downloaded from the T] Forum on Compa-

Serve. )
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Freeware additions
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Here are recent additions to Micropendium freeware listings (for complete list send fof_frﬁeware list
(include 50 cents and business-sized SASE or $) to MICROpendium. |

PRBASE-—two diskettes, XBASIC, E/A. MMM or TI-Writer, expansion memory required, printer,
second disk drive recommended. Fast-access data management system, featuring globat search, field
search and memory index search. Data sorts in seconds. William Warren, 2373 Ironton St., Aurora, CO

80010.

41 programs—|0 XBASIC graphics programs of transformer toys, 7 miscellaneous graphics, 10
XBASIC games, 3 BASIC games. 11 uttlity and 1 educational. Send $2, blank diskette and stamped,
return mailer. Steve Paterson, 2351 Ragan Woods, Toledo, OH 436]4.

Search of Xylose—XBASIC, memory expansion an disk system required. Adventure game, firsf in

two-part series. Find Xylose by defeating partner in §

IA 52302,

cvents. Dave Dalion, 920 Hillview Dr., Marion,

Universal Disassembler—Qffers capability to analyze diskettes and disassemble files directly from the
diskette as well as from memory. Handles all standard T1 object file formats. Requires disk system and

memory expansion. Also offered is a two-diskette

configuration of TI-Forth to run on | or 2 drive

Systems. Extensive enhancement of TI-Forth with 180 screen himit, rather than 90 as in original T]-
Forth. Rene LeBlanc, 8719 E. San Lucas Dr., Scottsdale, AZ 85258,

Rapid ScroH—100 percent assembly program reads D/V80 files and allows users to rapidly window
left or right one character at a time or up and down one line at a time. Displays current lin and column
positions. Allows previewing of formatting from TI-Writer without printing end eliminates 20-column
“hop™ of TI-Writer windowing, Requires expansion memory, disk system and E/A, XBASIC, MMM
or T1-Writer. Send stamped return mailer and 33-35 to Jurgen Switalski, 218 Lake St., Northville, M1

48167.

Taxmaster—Tax calculating and printing program to aid in preparation of this year's federal income
taxes. XBASIC, memory expansion and disk system required. Printer helpful. Prints final tax return on
government’s own form. Send $5 for disk, postage and handling. Howard Arnold, 210 Beech Valley

Rd., Lewisville, NC 27023,

TE4TH—terminal emulator for the Forth user who wants te download text or Forth screens. Re-
quires E/ A, expansion memory and disk system. Includes source and other Forth programs. Send SSSD
diskette and stamped return mailer (or $3) to Ken Caruthers, 3537 Faberge Way, Sacramento, CA

95826.
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BITMAC disk media software was
designed for use with the TI-99/4A
home computer. It is written in
TMS9900 machine language for the
utmost in speed ang program function.
The program provides bit precision
graphics generation and editing.
Some of the features are:

Line, rectangle, circle, copy section,
mirror, rotate, reverse video, free hand
draw, 9 brush sizes, 16 colors, bit
“on” color, bit “off'’ color, screen
color, color test area, 40 column text,
text on text, text on graphics, 16 color
text, upper and lower case, 4 direction
bit scrolling, dump to printer (two
sizes), save to disk, boolean graphics
enhancement, “‘LIFE’" graphics
enhancement, second computer in-
put, X Y vector reporting,
monochrome and color monitor sup-
port, trackball support, single bit
erase, single bit placement, block

erase, erase colors, erase all, fill,
enlarge, reduce, ‘'slide show'’,
“oops”’ function.

BITMAC is icon driven and is simple to
use. Included are extensive documen-
tation, an example coprocessor pro-
gram and one year warranty.

REQUIURED EQUIPMENT: Extended
basic, Mini Memory or Editor
Assembier module, a display monitor,
joysticks, T1-99/4A computer, memory
expansion and a disk drive system.

OPTIONAL EQUIPMENT: TI, Gemini
or Epson printer, RS232 card,
trackball, up to 5 disk drives (limited by
the disk controller), second computer
(any make) with RS232 interface and
cable.




WHAT I8 BITMALC?

BITMAC s the largest and most comprehesnsive graphics program asver
produced for the TI-99/4a computer. BITMAC graphics are totally
unlike the usual graphics you see on the TI-99/4a. With BITMAC
you can place “dots” on the screen in any position and in one of
16 colors. You can print text ANYWHERE, even on top of existing
text! You can print text sideways, upside down, in mirror image,
in 16 colors and a multitude of other ways. But BITMAC text is
only a small part of this very large program. Other features of
BITMAC will allow you to da things like SIGN your name, make
perfect circles ANYWHERE, draw lines from any point of the screen
to any other point, make perfect rectangles in EXACTLY the

position you want them and much more!

There is a very wealthy set of options to get your graphics out of
the computer and into the “real world". If you have all the disk
drives vyour computer can support, BITMAC can use them. If you
have four printers connected, BITMAC can use them, if you have a
monochrome monitor BITMAC will tailor itself to show crisp clean

monochrome graphics.

BITMAC has provisions for trackballs, joysticks and even a second
computer input! If you have a second computer such as an IBM PC,
an Apple Macintosh even an IBM 370 main frame there are provisions
for your second computer to create graphics with BITMAC!

But what’s {t for?

Only you can answer that. BITMAC can make “"slide pressntations”
for group mestings (and print the graphics for their newslettert!),
give hours of "“just doodling" pleasure, create charts for a stock
holder report, print camera ready art for business ads, make still
cartoon ssquences (and print them in one of two sizes), craate
mechanical drawings, draft floorplans and many other uses'

With a sescond computer, BITMAC can plot satellite data,
statistical data, computer generated art plots, analog samplad
data and just about anything your second computer can throw at

BITMAL.

BITMAC offers BOOLEAN disk input (just like NASA enhances photos!)
and a wealth of computer enhancement techniques that lend raw

power to your ability to manipul ate bitmapped graphics.
It sounds difficult to use doesn’t it?

BITMALC offers icon input that allows you to point at the functions
you want. Nothing was spared in making BITMAC sasy and simple to
use. Even a child will find BITMAC entertaining and above all
EASY TO USBE. The “computer wise® will find BITMAC a very
productive tool and a refreshing change from the cryptic
relationships they may have had with simple screen editors. For
the real computer pro, tha coprocessor 1link will allow you to
implesant all the programming knowledge you can muster and put
that power to a bitmapped scresen.

FABE 1




BITMAC is written entirely in TMS89900 machine language and runs at
"warp speed” at all times. It’s a product of several years of
very intensive development. We challenge you to find a supearior
graphics program for the TI-99/4a' Go ahead and look around. Try
the others first if you 1like. THEN LOOK AT BITMAC. We think
you’ll agree, BITMAC is an almost effortless program that allows
you to work with bitmapped technology in a way mno other program
can, at an affordable price and with provisions for your future
hardware that no other TI-99/4a program can offer. Ne are
promising nothing short of astounding and BITMAC DELIVERS'

BITMAC requires either the MINI MEMORY MODULE, EDITOR ASSEMBILER
MODULE or the EXTENDED BASIC MODULE, a DISK DRIVE SYSTEM, MEMORY
EXPANSION and JOYSTICKS.
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LOADING BITMAC

BITMAC is loaded by placing the program disk in drive #1. Thea
Editor/Assembler, Mini Memory or Extended Basic module sust be in

place.

1. turn off the computer for msore than 30 seconds
2. turn on the computer

. press <2> twice (3> for MMM)

4. press <3I> once (1> for MMM)

S. at the prompt *“FILE NAME" type "BITMAC"

6. and press <ENTER>

The program will self start after it is loaded.

To 1oad BITMAC with the Extended Basic module, follow steps one
and two above then press <2> twice with the BITMAC disk in disk

drive number one.

To insure proper operation the computer MUST be turned off and
then on before BITMAC is loaded. Even the Texas Instruments title

screen is no assurance that the computer is properly i1initialized!
BITMAC may appear to be operating properly for some time, however
the input output functions will not properly opesrate. In
addition, BITMAC will not operate properly if loaded with a CALL
LOAD statement from BASIC language. BITMAC must be the first and
only information given to the computer after the computer is
placed in operation. If BITMAC does not operate properly with the
MINI MEMORY module, It may be necessary to use the CALL INIT
command from basic to clear the MINI MEMORY wmodule prior to

1 cading.

For linking BITMAC with companion programs from VAUGHN SOFTWARE,
please see the loading instructions that are included with these

programs.
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BITMAC 2.0 GENERAL OPERATION

BITMAC is operated by pointing at visual objects called “ICONS".
Pointing is done by means of a jaoystick or trackball. To
"activate® an icon, press the fire button. This “paint and fire”
method is used in all sections of the program with the exception
of TEXT mode, DRAW mode and Input output device selection. These
features will be discussed later. At the program start, the main
icon selections will appear. These icons, from top to bottom,

have these functions:

SLIDE SHOW

DRAW

COMFPUTER ENHANCE
COoPY

LINES

CIRCLES
RECTANGLES

VAULT (input/output)
SCRUB (arase)
TEXT

COLOR

= QOQOUONOCURRAUANT

W

The icon at the bottom left of the scresn serveas two functions.
It shows the current program mode and it serves as a pathway to
the previous icon set. By activating this icon you will be

returned to the preavious program mode.

While a function is active, the fire key may ba interpreted in one
of three ways: Click, double click and drag. The click is
characterized by a single quick "stab"™ on the fire key. The
double click is characterized by two quick stabs on the fire key.
The drag is characterized by a press and hold action. Saonas
program functions use all three types of key pressas while others
ignore the difference batween key pressas.

Throughout the program, 1f a difference between key presses ina
allowed they are interpreted as: CLICK=place sscond refesrence
point, DRAG=start selwected function, DOUBLE CLICK=activate color

drawing. If the three typas of presses are not allowad, any press
of the fire key will be considered as an order to activate a

function. Until you are familiar with the program, it is bast to
use the DRAG motion. Functions that use the drag motion allow you
to position graphics on thes screen bafore the fire key |is
rel sased. In salecting an icon, differences batween fire kay

prasses are always ignorad.

The joystick or trackball are ignored in the following situations:
Input/Output device selections (which are menu prompted), Text
mode {(keyboard entry). From the text mode, the <{ENTER> key
returns joystick and icon control. From input/output selection,
joystick contral will be returnad by aborting the {nput/output
function or completing the input/output function.
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In the Draw mode the joystick/trackball and firekey serve as a
means to place bits on the screen. All praogram controls in the
draw mode are sntered by means of the keyboard.

In all modes, except text and input/ocutput selection, thas cursor
location can be reported. To report cursor x and y location press
{R>aport. To turn oft{ the reporting feature praess <0>ff.

BITMAC PERIPHERAL DEVICES

Tha peripbherals that BITMAC supports or for which there are
spacial provisions are:

Disk drives (1-5)
RG232 (1-4)
PIO (1-2)
Monochrome monitors
Color monitors
Wico trackball (Tl type or adapted)
Joysticks (TI or adapted)

Required equipment for BITMALC 2.0 iss

Memory expanasion (32 or 128k)
Disk storage system
Editor Assembler, Mini Memory or Extended Basic modul e
Joysticks
TI-99/4A computer system (TI-99/4 not supported)

Printers supported on the REZ32 or PIO ports ar e Texas
Instruments, Gemini or Epson type with Graftrax type dot graphics
support.

Disk files created by BITMAC can be manipulated with the Texas
Instruments DISK MANAGER Module (versions I and 11) or used by
user created FORTH and ASSEMBLY language programs. These Disk
files are alsc suitable for modem file tranfers by Terminal

Emul ator praograms.
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SLIDE SHOW

The GLIDE 8HOW icon is the top icon and allows you to work with
previously created BITMAC drawings on disk. “Slide show"
essantially describes what the function doss.

By selecting the "858" icon, a message will appear on scresen
prompting vyou for a list of “"slides” and the order in which you
would like them pressnted. The “slide” names are the letters "A"
through "z" and correspond to the disk file names “SCREEN/A"
through "SCREEN/z". Up to 26 slides may be selected for
presentation.

If you specify a lists ADCBE&@ Then scresn A from the disk will be
shown followed by D, C, B and E. The "@" character means "END OF
LIST" and wupon reaching this character, the computer will start

again at the beginning of your list.

If you make a mistake while typing the list, keep typing letters
until the cursor “wraps around” the list and is in .tha first
position or use <FCTN 8> to backspace and then make your
corraections. Make sure that at the end of your list the "a*

character is present.

The message will also remind you that to stop or abort the SLIDE
S8HOW you will nesd to press <{9>. If the computer is busy with the
disk drive, your abort command may not be immediately recognized.
It is advisable to press and hold the <(9)> key.

After SLIDE SHOW is aborted, the screen will flash but the drawing
will remain on screen. At this point BITMAC is waiting for vyour
permission to raplace the texcons on scrsan. Praeass the fire key

to cantinue.

SLIDE SHOW offers both auto run and manual presentation. After
you have antered your slide list the prompt: <A>uto or <{M>anual

will appear.

With the AUTO run selection, each slide* will ba shown for
approximately ons minute before the naeaxt “slide" will appear. No
messages will appear until SLIDE SHOW is aborted and the texcons
appear.

With the MANUAL run selection, the disk file name will appear for
a moment before the next “slide" appears. In MANUAL the fire key
will 1load and display each “slide"” 1in turn. By pressing and
holding the fire key, maximum spead is achieved. This method aids
in previeawing disk files for other opesrations.

CAUTION!

DAMAGE CAN OCCUR TO THE DISK DRIVE IF AUTO RUN I8 ALLOWED TO
FUNCTION UNATTENDED. DISK DRIVES ARE NOYT INTENRED TO RUN
CONTINUQUSESLY FOR LONG PERIODS OF TIME. FODOR APPLICATIONB THAT
REGUIRE DAILY LONG HOUR USE OF SLIDE SHOW, 1T IS RECOMMENDED THAT
YOU CONTACT THE DISK DRIVE MANUFACTURER OR TEXAS INSTRUMENTS

TECHNICAL SUPPORT SERVICES.
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1f a disk error occurs while SLIDE SHOW is operating. SLIDE S8HOW
will stop functioning and an error message will appsar on screen.

FPress <9.> to abort the function.

After SLIDE BHOW is terminated, you are

always returned to the

VAULT. This will allow you to do other 1/0 operations without

returning to the main icon set.

SLIDE S8HOW only operates with disk drive number onea.
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DRAW MODE

The draw mode is the "freehand” mode. If the graphics you wish to
draw do not lend themselves to circles, rectangles or lines, you
will find the draw mode usseful. The joystick/trackball bscomes a
pencil to place bits any where you like, eaven whare the icons are!

The draw moda works primarily through keyboard input. You should
become familiar with these key functions and memorize them {f

possible.

Allowad keyboard inputs: (All in lower case)

L, X, CyV,B> Tha cursor speeads (I Is the fastast)
<N> draw with SOLID bits

<M> draw with ERASE bits

<, 2> (comma) Selaected color on

<.? (pariod) Selected color off

<R> report cursor location

<A> arrow shapaed cursor

<S> crosshair shapad cursor

<D> multiple cursors

<F> single cursor

<G> cursor color

<Q> swap bits

1> through <9> brush sizes

<FCTN 3> printer dump

<FCTN O> save copy in computer

CFCTN 8> replace scrasn with computer’s copy
CENTER> return icon control

{FCTN ARROWS)> single bit scroll

<FIRE> place bits on screan

CFCTN => GQUIT (only from DRAW MODE)

You®ll notica that the Spesd keys for the cursor are all at the
bottom left of tha keyboard. Just to the right of these keys (N
and M, comma and period) are the controls for the type of bits to
be placed on the scresen. Above the cursor spesds (A,S,D,F and &)
are the controls for the type of cursor you like. Because thesae

keys will be used often, they are placed in "geographical" order.

The othear functions have been distributed on the keyboard. Thase
keys affect vyour on screen drawing or your computer system
tfunction. Before using these keys you should think about how thay
will affect your drawing. Tha "storse” function <FCTN 0> will
store an “approved” stage in your drawing. This function works
waell with <FCTN 8> (redo) to erase graphics from the scrsan.
Howeveaer, if you have not used the store function, the computer’'s
copy of your drawing may be rather old. You caould erases a lot of
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hard work! The computer takss a “copy” of your drawing each time a
new sat of icons appear as wel]l as when you use <FCTN 0> in the
DRAN mode. A function similar to <FCTN 8> is available ¢rom
CIRCLE, LINE, and RECTANGLE by pressing the spacebar. <FCIN 8> in
the draw mode will replace scresn colors and patterns with the
computer’s last copy. The spacebar version, available in other
modes, operates on patterns but not colors.

A printer dump can be achieved by using <FCTN 5). Bafore using
this function you need to use the VAULT icon to specify your

printer interfaces.

The X Y location of the cursor can be reported with the <R)> key
and the report can bae arased with the <0> kay.

The limits of the *"X* dimension (left right) are Owfar left
254=far right. The "Y" (up down) limits are O=top 19Z2=bottom.

The <N> key and the <M)> kay are available from the draw modws, and
other areas of the program where you will be placing graphics.
The <N> kay tells BITMAC to place solid bits in your drawing. Tha
(M> key tells BITMAC to use erase bits. If while you are drawing,
you cannot ses what is being placed on the scresn, press <N> for
s0lid bits. If you need to erase sections of your drawing, press
the <M> key and erase sections of the drawing with the joystick
and fire key. (Remsaber to press <N> when you are through.)

The keys <{1> through <9> will allow you to change the width of the
lines placed in draw mode. Whan you first enter DRAW, the program
is on satting #1. NWith setting #1 the line placed by joystick and
fire key movement is as narrow as possible. Setting #9 is the
widest line. The number of the setting indicates the width of the

line in bits. GBetting #2 gives 2 bit wide lines, setting 3 gives
S bit wide lines and so forth. The width of the lines you place
will effect the speed at which you can draw. While using the
larger line widths, it is suggested that you use cursor spaeds <I)

or <{x).

The <{period> and <{comma)> keys control the placement of color on
thae screen. When BITMAC is first started, all the solid or "on"
bits are black and all the erase or "off” bits are clear. If you
specify another color option with the color icon, <period> and
<comma> will make your colors available for use. While color is
on, a square will appear in the bottom left hand corner of the
scresen. COLOR IS PLACED WITHOUT THE FIRE KEY! 1f color is on, any
movemant of the joystick will place color. If you press the fire
key and move while color is on, you will also place bits on theas

sSCresn.

The <Q> key parforms the same function as the “swapbits" function
trom the enhance icon. 1Its function can be reversed by pressing
the key a second time. All “on” bhits will change to "off" bits .
and all “"off” bits will change to “"on" bits. This function is
useful in planning color placement and in printer dumps.
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The <ENTER> kay, as wall as the icon in the lowar left corner,
places the program under fcon control and restores the main icon

sat to the scresan.

The four arrow keys, when used with the FCTN key will allow you to
scroll your drawing by a single bit in any of four cardinal
directions. The scroll functions work very wall in special
graphics sffects using the boolean operators from the vault icon.
Scrolling affects only ths bit pattern of the drawing and not the
color information. This is useful in arranging screen drawings on
the 8 bit boundaries allowed for color in the TI-99/4A computer.




"-'hu-

COMPUTER ENHANCE

By selecting ENHANCE, you will see the first "TEXCONGY. Texcons
are icons that convey their message through a textual message.
(TEXt iCONs) They differ from ordinary text messages in that they
alsc are the instrument that activates tha function they offer.
In BITMAC, all texcons are bounded by solid blocks. The texcons
and functions available from tha computer snhance icon arei

LIFE 1
LIFE 2
SWAPBITS
ENL.ARGE
REDUCE
FILL
ROTATE
MIRROR

To activate a texcon, move the cursor to the left side of the
texcon and press the fire key. The right side of texcons are not

sensitive to the cursor.

The key operated options in ENHANCE are: <ZI> fast cursor, <B)> slow
cursor, <R> report X Y, <0> turn off X Y report and <SPACE BAR>
erase results of function (available with FILL only). For a very
slow cursor spead, use both <R> and <B>. Remember to use <I> to

go back to the fast cursor.

LIFE 1 and LIFE 2 perform similar functions. They only vary in
the directions they use to operate. The life functions do a
"nopulation survey” in the arsa you have selected and decrease Or
increase bits in the area. The functions serve to average the

number of bits. They lend texture to a drawing.

To point out the area for thess functions, the computer will nead
two paints of reference. One will be invisible and the other will

he the cursor location. To set the invisible point, move the
cursor to its intended location and “"CLICK" the fire key. (The

CLICK is a fast preuss and releases.)

After setting the invisible point, we’ll call it the <P> paint,
move the cursor away and than "DRAG" the fire key. (The DRAG is a
press and hold motion) You’ll begin to sese why we nesd the
invisible <P> paint! DON’T RELEASE THE FIRE KEY YET!

A "fluid” rectangle will appear. This rectangle will respond to

movaments of the joystick by changing shape. The boundary of this
rectangle will describe the area that the LIFE function will

operate on. Hopefully you have maoved the rectangle over an arsa
that contains a few bits that are on. Unless there is a
population af bits in the area, the LIFE function will appesar to

do nothing.

To stop the action aof the LIFE functions, press the fire kay once
nore.
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The <P> point and the fluid rectangle are used throughout the
program. Unless you have chosen the rectangle function, a
rectangle always gives the program an arsa for another function to

work with.

SWAPBITS

The SWAPBITS function operates immediately. There is no <P> paint
to define or rectangle to create. Tha SWAPBITS function turns all
the "on" bits “"off” and all the "off"” bits "on". It is useful for
placing print in a solid "on®" area, visualizing color placements
and graphic effects. The function will reverss itself through a
gecond use. The <Q> performas the same function in the draw mode.

ENLARGE

The ENLARGE function is initiated in the same way that the LIFE
functions ares. You must place the <P> point with a CLICK of the

fire key and position the fluid rectangle. When you release the

fire key, the area inside the rectangle will increase in size.
The ENLARGE function also creates texture but in a nmore
predictable fashion than LIFE. This function works well with the

copy function to vary texture in drawings.
The REDUCE function uses the fluid rectangle also. The function

serves to decrease the size of objects. (Or the entire screen!)
ENLARGE and REDUCE arw not available while color is active. This
is because the function uses areas of the computer ordinarily
resarved for color. I¥{ you must use this function and color is
active, you will need to erase the colors from the screen with the

brush icon.

FILL

The FILL function will fill an area with “on* bits. There is no
need to place a <P> point or work with the fluid rectangle. It
fills areas that are bounded by "on" bits. The function will work
repaatedly until you select the icon at the lower left of the

sCraan.

To bast utilize FILL, it (s a good idea to understand how it
operatas.
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When you press the fire kay, the cursor will “look” up, down, left
and right. If it “"sees” a bit that is on, it will quit looking in
that direction and remamber the distance to the bit that was on.
The cursor looks directly at zero degrees, 90 degrees, 180 degreass
and 270 degress. The bit thht it sees in each of thase directions
will define the limit of the filler. If the FILL routine gets out

of the intended area, it seldom destroys the drawing. A mistake
can usually be renmedied with one of the erase functions or the

DRAW mode with blank bits. The usual reasons for a mistake are
$§il11ing an area that is not truly enclosed and "missing” the icon

when you wish to return from the function.

ROTATE

The ROTATE function uses the <P> point and the fluid rectangle.
Its function is to spin or rotate the area inside the rectangle.

1f the area you select for rotation will not fit on the scresn

after rotation, 1t will be clipped to it the scresn. All
rotation is to the right in 90 degres incraments. The ROTATE

function is unavailable while colors are active. If you must use
the ROTATE function and colors are on the screen, you will need to
srase them with the BRUSH icon.

Tha double click is not used with any of the computer snhance
functions.

To raturn to the main icons, keesp selecting the icon in tha Ilower
left of the screan.

The MIRROR function works in a manner similar to rotate. You will
be working with the fluid rectangle and the invisible <P> paoint.
The area within the rectangle will become a left to right mirror
image. When MIRROR is used in conjunction with ROTATE a mirraor
image in any of the four cardinal directions can be produced.
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COPY

The copy icon allows the on screen reproduction of areas in your
drawing. The copy function is a two step operation.

Step one is similar to the ROTATE, MIRROR and other functions 1in
that you need to specify a rectangular area from which to take the
copy. This is done by clicking the fire key to place an invisible
point, dragging the fire key and moving the joystick to place a
fluid rectangle and releasing the fire key to "approve” the area
for usae by the function.

In step two you will place the copy in the desired screen aresa.

Before you start step two, you will find that the cursor is now
limited in its screen movement. At this point the cursor is
“carrying" vyour copy. Thae limits of screen movement are created
by the dimensions of the copy the cursor is carrying. Ta abort
the function, click the fire key to "drop" the copy and select the
return icon in the lower left corner.

Step two is started by dragging the fire key. A fluid rectangle
will appear on screen. The size and shape of this rectangle are
the same size and shape as the copy. Simply move the rectangle to
the desired area and release the fire ke#y. Your copy will be
Placed. After you have started “dragging the copy” the function

cannot be aborted.

Step two is repeated over and over again until you “drop” the copy
with a click of the fire key. This will allow you to start again

with step one.

By visualizing the methods that BITMAC uses to make a copy, you
can change the outcome of the copy. BITMAC acquires the
information for the copy from the arsa of the screen you have
specified in satep one. BITMAC “"reads" the area from left to
right, top to bottom. (In the sanme way we read.) BITMAC also
places what it "reads" into the area you have specified in step
two. I1f you overlap the two areas, BITMAC may be reading the same
thing it is placing on the screen' To avoid this, when overlapping
these two areas, make sure that the area specified in step two is
mlightly higher on the screen than the arsa you specified in step
one. In this way BITMAC will always be "reading” just a little
ahead of the place where it is writing.

The copy function can bea Oparated repesatedly until you drop the

current copy and activate the icon in the lower left hand corner
of the screen. (Which returns the main icon aet.)
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LINES

By selacting the line icon, BITMAC branches to the line drawing
function. Just as with LIFE, REDUCE, ENLARGE and other functions
in BITMAC, Line needs two points of reference. The point to start

the line and the point to draw ta.

By using the CLICK, you can place the invisible "P" point. The
computer will then draw all lines to that point Until a new "P°
paint is selected with a click.

With the LINE function, the fire key also uses DRAG and DOUBLE
CLICK. The drag sets a fluid line in motion that will *“fraeze”
solid when you release the fire key.

The DOUBLE CLICK will turn on your selected colors for use with
LINE. When the colors are active, a color block will appmsar next
to the ficon in the lower left hand corner.

It is important to practice the fire key actions and to be aware
of the color block!

The line function will also work with blank or erass bits. If you
cannot see a line being drawn, and you wish solid bits, axit the
line function and select 80OLID BITS from the S8CRUB BRUSH icon or

the <N> kay from draw mode.

For most drawings, LINE is an excellent place to start. Most
graphics are made from intersecting lines in some way. Mountains,
chartes, boats, planes, floor plans and landscapas all are
comprised mostly of lines. For this reason, you should consider

LINE as a starting point in your graphics.

With color on, vyou can use a fluid line to “sweep” an area and
$£ill it with color. You can also srase existing lines by using

arase bits.

Thare are saveral key functions available in LINE, RECTANGLE and

CIRCLE. Thay are <N)> solidbits, <{M> erassbits, <R)> report X and
Y, <0> turn off X and Y report ,<SPACEBAR> erase last bits placed,
<ZI> fast speasd and <B)> slow spesd. If you nead a slower cursor
speaed, uss bath <R> and <B>. Rsmember to use <I> tao go back to

the fast cursor spaed.

The <SPACEPAR> function is similar to <FCTN 8> in tha draw mnoda,
howaver this function does not change colors on the screen. 1If
you have drawn a line that you wish to erase, the <(SPACEBAR>
should be used before you touch the fire key again. By touching
the fire key ta place the *P" point, elect color operation or
place another line, BITMAC assumes that you are satisfied with

what is on the scresn so far.

To axit the LINE function, activate the icon at the lower left of
the scresen.
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' CIRCLE

The circle function is started in a manner sinilar to RECTANGLE
and LINE. Both click and double click are allowed. For a
complete description of click, double click and the functions theay

praovide, please sas LINE.

Tha diameter and placement of circles in BITMAC depend on saveral
items. The diameter of the circle will be the same as the left

and right distance between the cursor and the invisible <P> point
(X dimension distance). The center of the circle will always be

hal fway between the invisible <{P> point and the cursor. (Bath X
and Y dimenstons are considered.)

When using the FILL function with circlesa, it is best to place the
cursor directly at the circle’s center. In addition you should
insure that the circle is not missing bits. If you €ill a circle
with missing bits, four small "tails" will appesar on the circle as

the filler escapes.

The available key functions are <{N>, <M>, <R>, <0>, <Z>, <B> and
{SPACEBAR> which are discussed in the LINE section.

The CIRCLE function, when used with ERASE BLOCK and ROTATE, will
provide a source of arcs and bent lines in your drawing.

PAGE 16




RECTANGLE

The RECTANGLE may ba the most often used object in BITMAC.
RECTANGLE is used with most functions that require an area to

operate on.

To place a RECTANGLE, two points of reference are required by the
computer. One will be the cursor and the other an invisible point

placed with a click of the fire kay.

To draw the RECTANGLE, drag the fire key and move the cursor. Thes
RECTANGLE is not placed in your drawing until the fire key is
released. The RECTANGLE function may be repesated until the icon
at the lowar left of the screen is activated.

RECTANGLE recognizes the double click as a command to activate
your color selection. However, because RECTANGLE works on such a
large area of the scresn, it is recommended that you do not place

color with the RECTANGLE function.

The available key functions are <{N>, <M>, <R>, 0>, <I>, <B> and
<SPACEBAR?> as discussed in ths LINE section.
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THE SCRUB BRUSH

The SCRUB BRUSH offers sesveral options to aerase your graphics.
ERASE SCREEN COLORS erases all the current information on graphics

excapt the screen color.

The COLOR texcon allows you to erase only the information related
to color. This selection also reinitializes the color buffer.

The BLANKBITS texcon allows you to draw with bits that erase "on*
bits from the drawing.

The SOLIDBITS texcon sets all further bits placed to an "on" or
s0lid appearance. This is the normal state of the program and
revarses the action of BLANKBITS. If you cannot sese the bits you
place, SOLIDBITS is the usual solution.

The BLOCK texcon allows you to erase blocks of graphics by

defining a rectangular area for the function to operate on. The
rectangle area is specified in the sane way as for REDUCE,
ENLARGE, ROTATE and MIRROR. The kaey functions available with
BLOCK are <R>, <0>, <N>, <M>, <I> and <B> as discussed in the LINE

function.

The actions of these functions, except for ERASE BITE and
SOLIDBITS, are gensrally not reversible. If you are in doubt as
to the outcome of your selection, it is a good idea to copy your

drawing to disk first.

The BLOCK erase function only works with the bit patterns on the
screen and not with their specified colors. BLANKBITS may alter
the appearance of the colors by erasing "on" bits, howaver the
colors in the area where BLANKBITS are used will remain.
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THE VAULT

The VAULT icon is BITMAC’s pathway to the outside world. The
VAULT icon offers controls for the display monitor, joystick,
printer and disk drives. For business use, this is the icon that

makes BITMAC useful.
The texcons available from the VAULT {con are:

STANDBY
IN/OUT

MONO

COLOR
JOYSTICK#®}1
JOYSTICK#Z
PRINT
COPROCESS

Wae®ll save IN/OUT for the latter part of this section.

STANDBY places the monitor in a waiting configuration. The screen
goes blank and BITMAC waits for a key press to signal your wish to
start the program again. STANDBY is useful when the program will
be left unattendaed for some period of time. If you have had your
TI-99/4A for a while, you will notice that tha screen will go
blank if the computer is left unattended. In BITMAC this does not
occur. It is sometimes felt that a monitor should not display the
same image for long periods of time. This is to protect the
phosphor in thae monitor®s CRT tube (picture tube). The STANDBY
mode offers this protection without the screen going blank during
presentations of your graphics. Under ordinary use, the STANDBY
texcon will not be needed.

MONO means "monochrome"”. The MONO texcon is specifically for use
with green, amber and black white monitors. The MONO texcon sets
the screan color to black and the bit "on" color to white. Color
selections are still allowaed from the color icon, only the initial
screen colors are changed. In addition MONO COLOR texcons reset
the computer’'s color buffer to allow the ROTATE, ENLARGE REDUCE
functions once more. (These functions are not available with
color on the screen, please see the COMPUTER ENHANCE section).

COLOR performs a similar operation to MONO except that the screen
color is clear and the "on" bit color is black. BSelecting the
COLOR texcon resets the color buffer just as with MONO. COLOR
configures BITMAC to operate with a color monitor. The BITMAC

program starts in the COLOR configuration.

JOYSTICK#1 and JOYSTICK#2 texcons change the joystick number that
will be usad by the program. If you are using a trackball
JOYSTICK#1 should be correct. The program starts with joystick

port #1 activae.
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IN/OUT and PRINT

The IN/OUT texcon will allow you to operate the disk drives and
the printer portasa. Bafore using thae PRINT texcon, the IN/OUT

texcon must be used at least once to specify your printer
interface. 1€ vyou select the PRINT texcon without €first
establishing the printer port, the screen will flash but nathing

else will occur.

After selecting the IN/OUT texcon, a menu will appsar. Until the
texcons appear again, the program is under keyboard control and

the joystick/trackball ignored.
The menu selections arm:

ABORT

DUMP TO PRINTER
SAVE TO DISK
REPLACE SCREEN

AND SCREEN NO COLOR
OR SCREEN NO COLOR
XOR SCREEN NO COLOR

CAPLHAN=O

ABORT <9> is available from at anytime that a disk drive is not in
operation. ABORT can be used while a printer is operating with

some limitations.

DUMP TO PRINTER

The printers supported by BITMAC are the GEMINI, EPSON and TEXAS
INSTRUMENTS type dot matrix printers. If you have another typs of
printer, BITMAC may not support its operation.

After selacting DUMP TO PRINTER, you will be asked if you want a
large print or a small ona. Press the appropriate selection.
REMEMBER: if vyou changa the size of print, you must cycle your
printer off then on again to reinitialize the printer’s buffar.
With repeated prints of the same size this will not be neaded.

The PRINT texcon and <FCTN 35> in thes draw mode always print with
the small size dump. To elect the large dump, you will nesd ¢to
use the IN/OUT texcon in the VAULT.

After you havae selected the size of print you wish, a menu will
prompt you for an RS232 or PIO port. Enter the selection that
deascribas your printer interface. 1¥ you have chosen an R8232
part, rather than PIQ port, you will be prompted for the RB823I2
baud rate. This s the spasd that data will be sant to your

printer. The sslection for baud rate 1is dependant upon your
printer. 1f you consult your printer manual and do not find a
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baud rate specification, try several speeds. The speed to use is
the fastast one that allows reliable print.

1f you must test several baud rates, there are two things that
BITMAC should NOT make your printer do: form feads (scrolling
anpty paper) and sounding the printer’s bell. 1f either of thess
occur while testing different baud rates, the rate you are using

is probably too fast.

At this paint your printer will be assignad to <FCTN 5> in the

draw mode and to the PRINT texcon. Printing will then start.
Your selection will also bs remsmbered for the next time you

select DUMP TO PRINTER from the vault. On later use of DUMP TO
PRINTER you will be asked if you wish to use the same printer

port. From the PRINT texcon and <FCTN 5>, only the small dump is
available.

The screaen goas black while the printer or one of the disk drives
is operating. This is because BITMAC uses the “screen manory”
(VDF RAM) to talk to the peripherals. S&Screen dumps from BITMAC
are not actually from the screen, the data is stored in general

CPU memory.

The small screan dump places exactly one dot on the paper for sach
dot in your screen drawing. This type of print is optimized to
represant the most accurate image possible and is much faster than
the large print. To obtain the best results with this dump it is
recommended that you use & new, but not “"wet® printer ribbon.

 The large screen dump is optimized for the best possible
reproduction characteristics and is done with a type of “"double
strike". Because of the great amount of work a printer must do to
achieve this reproduction quality, the large dump takes a
caonsiderable amount of time. Differences bestween printers will
create a difference in the final print size and its proportiaons.
This is because of the printer’s accuracy (or lack of accuracy) in
line feeds and head motion. Noticeable differsnces may be seen
sven betwesen printers of the same make and model. However, the
large screan dump is designed to take best advantage of printer
variances. The large scresn dump waorks best with a wall used
printer ribbon. If it is used with a new ribbon, smudging may

resul t.

For wesither screen dump, it is best to insure the printer paper

feeds very easily through the printer. The tolerances used iIn
these scresn dumps are as small as 1/7144th of an inch! Any binding

in the paper feed will be noticeablae.

I1¥f you decide to abort the screen dump, press and HOLD <9> until
BITMAC restores your drawing to the screen.

After printing is finished, your drawing will be restored to the
screan. Press the firekey to restore program operation.

The PRINT texcon, and <FCTN 5> in draw made, will start a screen
dump using the port descriptions made in the IN/0UT section.
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HAVE TO DIBK

BITMAC offers two options for saving your drawing to diskj color
and monochrome. A monochrome screen consumes 285 sectors on the

diskette and the color screens consume 50 sectors. The disk file
namas used by BITMAC are SCREEN/A through SCREEN/z. No files,
excapt those created by BITMAC, should use these names on your
diskette. Monochrome and color screens may be mixed on the same
disk. The =scresn color (backdrop color) is saved on monochrome

disk files, however, bit color is not.

If you intend to use the DISK MANAGER module with your screen
files, it ix a good idea to limit your scresn letters to A through
Z. The disk manager module does not work well with lower case

letters.

To save your screen drawing, select SAVE TO DISK and you will be
prompted for the color information, disk number and scresn lestter
to usa. I1f you have previously made a disk drive and screen
s@lection, these selections will be displayed. To select them
once more, press then <ENTERY> key. If you elect to use another
disk drive or screen, press the key that represents your

selaction.

If an error occurs, an error message will appear and you will be
asked to press <9> and abort the disk operation. The error codes
can be found on page 55 of the Mini Memory manual or page 299 OF
THE EDITOR/ASSEMBLER manual. The usual error codes and the usual

reasons for them are:

error code usual reason

0 —————me————— e -= ADDRESSING A NON EXISTANT DRIVE

] ~———rmvmr e == WRITE PROTECT NOTCH COVERED

L mm—e—————— e e - ATTEMPTING TO RETRIEVE A SCREEN
THAT IS NOT ON THE DISKETTE

§ e ————_—— -= DISK IS5 FULL

6 ~——mmrmme—ne—e——= DRIVE DOOR OPEN OR NO DISKETTE IN
THE DISK DRIVE

Y TR il " SR S e s P W S RS -l sl s P - S el elpaliagy - I Sl ik A S R o il e - - L L 1 -~ I _ _F

If you will be using BITMAC for presentations, it is a good idea
to plan the disk space you will need. On a double sided single
density disk, all 246 scresns are available when monochrome is
selected. If all of the screens were saved in full color, only 14

will be available.

The record type BITMAC uses is INTERNAL, FIXED 128. In order to
use these files in user created programs, assembly or forth
languages will be required. However, BITMAC created files can be

manipul ated with the Disk Manager module.
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REPLACE SCREEN

There are several options for recovering graphics from diskettes.
The REPLACE BSCREEN function simply replaces the current scresen
drawing with ona from the diskette. This is the only option that
allows both color and monochrome input from the diskette.

BOOLEAN DISK INPUT

Tha athar thres disk input options produce special graphics
effects. The effects are created using the boolsan operators
"AND"Y, "OR" and "XOR. Thease operations allow you to “"overlay®
current screen graphics with graphics that are stored on a
diskette. To accomplish a simple overlay use the “OR" selection.

To make special graphic effects using the boolean operators, first
save a copy of the screen graphic to disk. While the same graphic
is on screen, enter the draw mode and use the <FCTN ARROW)> keys to
scroll the graphic several bit positions off center. After the
graphic is offset, enter the VAULT and overlay the disk copy of
your graphic using ona of the boolean operators.

Color is not allowed with these input functions. 1If a color
scresn is input with one of thase functions, the calor information
will be ignored. 1If the screen (backdrop) color on the disk file
is different from the backdrop color used by the drawing in the
computer, the backdrop color on the disk will be used.

COPROCESSOR

Perhaps the maost difficult to learn section of BITMAC is the
COPROCESSOR function. It requires additional squipment and user
created software. Howaver, the rewards for your sffort are great!

The COPROCESSOR function allows you to use a second computer to
calculate plots for BITMAC. The other computer doas not have to
be a TI1-99/4a. The only requirement for the type of computer you
use is that it must have an RE6232 interface and a cable that will
interface it to RS232/2 of the TI-99/4a running BITMAL. For
details on constructing the cable, please ses the Texas
Instruments RS232 manual or purchase a cable from a "third party”

manufacturer.

Why would you want to link to a second computer? Depsndant upon
the software and the capabilities of computer #2, you can plot
very elaborate and beautiful graphica, plot business graphs,
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analyze Landsat satellite data, construct maps, portray digital
data from computer #2 and a wealth of other applications. The
possibilities are almost endless. While the COPROCESSOR function

is in operation, BITMAC can handle all the slaborate graphics
while computer #2 concentrates on manipulating the data. In most
cases the speed is linited by computar #2. As always BITMAC will
be running in TMS?900 machine language at full spead.

Thae extended basic program "COWORKER" demonstrates ona method of
using the COPROCESSOR function. The program assumes that RS232/1
of computaer #2 will be connected to RE8232/2 of computer #1. The

REZ32 software specifications are:

BAUD RATE=%600
DATA BlTS=8
PARITY=EVEN

For extended basic, the statement to open the file will be the
same as the one included in the program "COWORKER".

The protocall for computer conversation is simple. BITMAC tries
to send a character to computer #2 and waits until computer #2
receives it. When computer #2 receives the character, BITMAC
knows that computer #2 will send a command next. Computer #2 then
sends the command, BITMAC does the work and starts the process
again by ¢trying to send another character to computer #2. This
process continues until computer #2 sends a command that tells
BITMAC “I’m done you can go back to what you were doing®.

For computer #2 to answer when BITMAC sends a character, you need
to do an input: INPUT #1: IMREADYS

The commands that computer #2 sends are all three characters long.
The first character tells BITMAC what function you want, the

second character gives BITMAC the Y coordinate (up and down 0 to
192), the third character gives BITMAC tha X coordinate (left and

right).
The allowable commands are:

"B" return control to <{B>itmac

"L* <L>inm

"V" move <V>ector but don’t draw

"P" place seacond <P>aint (like “Yclicking” the fire kay)
"N" molid bits

“"M" erase bitas
"F* <F>lipbits (mame as SWAPBITS)

"C¥ <COlmar scraen

"8" <S8>ave screan to memory

“"OF restore <0>1d mamory to screen

"0¥ (CHR$(0) not ABCII character 48),do last command again

“1°" place <1> bit

The commands N,M,F,C,8 and O do not require a Y or an X
coordinate, however, you MUST send dummy characters where Y and X
would ordinarily go. For axample, to clear the scresn you could
send PRINT #1:"C"3030 to draw a line you would need to specify Y
and X like this: PRINT #1:"L",98,128 or PRINT #1:"L"jVY;} X.
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The “"do it again®” command needs a little explanation.

1¥f you ware to usa PRINT #1:"0"3Y3X your command would be ignored.
The reason is that BITMAC expects PRINT #1:CHR$(0)3Y3X. The two
are really differsnt things' CHR$(0) sends zero to BITMAC and "“O*
sends 48 to BITMAC {(the ASCI]I value of the character "“0" is 48).
To have a command repeated, you can also send the same command
over and over. Howaver, using CHR$(0) allows BITMAC to work much

faster.

To avoid losing communications with BITMAC, remember you always
input one character then output three. The last operation that
computer #2 should do is output the “return to BITMAC" command:
PRINT #1:%B",0,0

At some point while developing the program for computer #2, your
program will stop while operating (all new programs do!) and you
will Jlose communications with BITMAC. After this happens the
*"input one, output three' rhytham will be disturbed. To
resstablish the rhythm you will nead this sequence:s

PRINT #131*B%,0,0
INPUT #1:00PSS$
PRINT #11%B",0,0

This sequance will place BITMAC back in normal operation again.
This "escape” sequence is also included at the beginning of the
demonstration program *“COWORKER". Depending upon where the
program stopped, you may hava to press CLEAR on computer #2.

To run "COWORKER", you will need to load the pragram with extendad
basic in computer #Z. Start "COWORKER" running in computer #2
with the RUN command. At the prompt "“SEND ESCAPE?" enter N for
"NO". Load BITMAC in computer #1 in standard fashon and select
COPROCESSOR from the VAULT texcons. The computers will establish
communications and when "COWORKER" is finished computer #1 will
return to BITMAC. Computer #2 will return to command mode.

The extended basic module is only required for the programs
*“*COWORKER". Your praograms may be in the language of your choica.
The only requirement is that your program uses the communications

methods described hare.
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TEXT

By selecting the TEXT icon from the main icon set, text mode is
available. Both upper and lower case are supported (insure the
alpha lock is up on return to the ficons). The arrow keys (E,D,X
and S) are opearational when used with the function kaey. 1§ your
text runs off the screen, it will "wrap®” around the other side of
the scresn. If your text runs off the bottom of the screen, |{t

will wrap around tha top.

Taxt is considered to be the same as other graphics. The REDUCE,
ENLARGE, ROTATE and all other function operate on text as well.
In TEXT, the space bar leaves a 6 bit by 6 bit blank spot on the
screen. The space bar is a good srase tool for graphics or text.
I you use the left arrow key to back over your text, you may

place text characters on top of one another.

The attached BITMAC screen dump shows the characters that are
available. The {ENTER> key returns the computer to icon control.
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COLOR

To achieve the best results with color, it is recommanded that you
first complete your drawing devoid of color and save a copy to
disk. After this 1is done, complete your drawing by painting in
the colors.

The color fcon (“"checkerad flag"”) is available from the main icon

set. There are 1464 colors available. When the color icon is
activated, a palette of colors will appear at the top of the
sCrean. To select a color, move the cursor to the desired color

and press the fire key.

Below the palette four texcons are available: SCREEN, BACK, FORE
and TEST. By moving the cursor to the scresn texcon and pressing
fire, your sslected color will be assigned to the scresn and the
screen color (backdrop color) will change inmediately.

By maving the cursor to the FORE texcon, your selected color will
be assigned to the “on* bit color. The "on" bits are the bits you
place on the screen, the "solid" bits. Imnediately thes color
behind the FORE texcon will change to your selected color (the
words SCREEN, BACK and FORE are always black) and the word “"TEST”"
in the TEST texcon will change color. By moving ths cursor to the
BACK texcon, your selected color will be assigned to the “"off”
bits. If you amsign the same BACK and FORE color, bits in the
drawing will become invisible.

The TEST texcon alway reflects your currant color sslections. By
activating this texcon a test pattern will appear on tha screen.
Colors may be tested until the desired combination is found.

When vyou exit the color selection function, the last colors tried
will be used when color is placed in the drawing. Until you
activate the colors from LINE, CIRCLE, RECTANGLE or DRAW, theres

will be no immediate effect on your drawing.

In order to get full use of color, you should remamber that bit
“on® color, bit "off" color and eaecrean color interact. For
sexample, if you select red "on" color and white "off" color and
place next to this area red "off" color and white “"on" color thay
may appear the same. It you fill the first area with on bits and
erase the second area, they will appear to be identical. This
technique can ba important in blending areas on the screen,
however you will nead to use SWAPPITS often to keep track of whers
the on and off bits are. Until you become familiar with BITMAC,
it might be bast to use only the FORE, SCREEN and TEST functions.

The print dump will not distinguish betwesn colors, only beatween
off bits and on bits. I1¢ your drawing uses BACK caolor, printer
dumps may not truly reflect the scrasn imags.

The placemant of color is done in a way similar to drawing bits on
the screen. There are sone differances however. DBecauss of the

way the TI-99/4A uses scresn memory, leass detail can be specified
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with color.

In bitmap mode (the scresn mode that BITMAC uses) there are three
"naps* the computer uses to determine what the screen looks likss

SCREEN IMAGE, PATTERN DESCRIPTOR and COLOR

The screen imnage "map” is set up when the program is started and
is not changed throughout the program. It will not be discussed.

Its function is mostly "administrative®.

The PATTERN DESCRIPTOR map is the map that is changed when a new
bit is placed on the screen or an old bit is deleted. Most of the
instructions so far have dealt with functions that work with this

map.

The COLOR map is a different creature entirely. Consider it to be
a sscond screen that sits bahind the first scresn (Pattern map).
I¢ two entries in these maps "line up” a visible image can be seen
on the screen. Clear is a color on the TI-99/4A. You can place a
bit in the pattern map, but if the color map says it is clear you

won’t be able to see it.

The placement of bits dealt with single paints. A point was
either on or off. 1In color a point can ba RED, YELLOW, BLACK or

one of the other 16 colors. However, when you say “point” to the
color map you are talking about a point that is 8 bits widas.

‘These color “points" are unchangable in their location. We can
only tell the computer what color they will-be. Yowr screen is
256 bits wide and 192 bits tall. Counting from the left side of

the screen, starting at the top, the first color point describes
bits O through 7. The next color point describes bits 8 through

15 and so on. That means that the first 8 bits in the upper left
cornar will all have to be the same color. The second set of

eight bits will have to be the same color and so on.

Thaere are no limitations on the way colors are placed up and down.
Howaver, you should plan how your colors are placed left and right
on the screen. Any colors you place will fall into one of these 8

bit sets.

What does this mean to your drawing? If you want two bits, side by

side, to be two different colors, they will both have to be ({in
separate 8 bit color points or the colors will have to ba

spacified in FORE color and BACK color.

If you want two bits, one above and one bnlnﬁ, to be two differant
colors, no problem, bacause they will be in different 8 bit sets.

By using SWAPBITS you can view the color map more efficiently and
plan "on" and "off"” bit colors. |
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BITHMALC WARRANTY

This warranty is extended only to the original purchaser.

Mailing costs to Vaughn Boftwarae are to be assumed by the
customer. -

Disks are warrantied against defects for a period of one year.

When mailing your disk, please use a reusable disk mailer. If
your mailer is suitable for return, it will be enclosed with vyour

replacemsnt disk.

It is suggested that you purchase postal insurance. Plesase mark
your carton *DO NOT X-RAY, COMPUTER DATA*. I¢ wmailing ¢rom
outside the continental U.S., please do not use cartons with open
windows or open attachmesnts. Please consult youwr post office for
infaormation on foreign mail. NO CODs ACCEPTED.

The following should be read before using or purchasing the BITMAC
disks

Vaughn Software doas not warrant that the program will bae fras
from error or mneet specific requiresnents of the consumer. The
consumar assumes complete responsibility for any decision mada or
actions basad on information obtained on using the program. Any
statements made concerning the utility of the program are not to
be construed as express or iaplied warranties.

VAUBHN BOFTWARE MAKES NO WARRANTY, EITHER EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES OF FITNESS FOR
A PARTICULAR PURPOSE, REGARDING THE PROGRAM AND MAKES THIS PROGRAM
AVAILABLE SOLELY ON AN "A8 18" BABIS. IN NO EVENT BHALL VAUGHN
SOFTWARE BE LIABLE TO ANYONE FOR BPECIAL, COLLATERAL, INCIDENTAL,
OR CONSEGUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THE PROGRAM AND THE SOLE AND EXCLUSIVE
LIABILITY OF VAUGHN SOFTWARE, REGARDLESS OF THE FORM OF ACTION,
SHALL NOT EXCEED THE PURCHASE PRICE OF THE SOFTWARE MEDIA.
MOREOVER, VAUGHN SOFTWARE SHALL NOT BE LIABLE FOR ANY CLAIM OF ANY
KIND WHATS8OEVER BY ANY OTHER PARTY AGAINSTY THE USER OF THE

PROGRAM.

Some states do not allow the sxclusion or limitation of implied
warranties or consequantial damages, so the above limitations or
sxclusions may not apply ta you in those states. Warranty or
update work should be mailed tos

VAUGHN SOFTWARE
5440 HARLAN #64
ARVADA, COLDRADO 80002
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Documentation for FRINTFACK! (tm) Copyright 19835 Vaughn Software.

FRINTFACKEL -ig a companion program for RITMAC (tm) by Vaughn Software.
Although bthe main BITMAC program is not required to use FRINTFACK I, the
praogram is of little use without EITMAC. FRINTFACKL is designed to print
graphics +from a user created BITMAC data base. The program offers 9
additional print options (RITMAC has two print options). These ¢ print

cptions are oversize "banner" type prints and utilize existing giraphic
characters in your printer. FRINTFACKEL is a gerneral print utility and
carn be used with almost any dot matrix printer. Some daisy wheel

printers can be used also.

The required equipment iz: MINI MEMORY, EDITOR/-ASSEMEBLER o EXTENDED
BASIC module, FRINTER WITH RSZ3I2 or FID interface, MEMORY EXFANSION,
TI-P%/4a and a display monitor.

Also included on the diskette is an erample BITMAC database. The file
names are SCREEN/A through SCREEN/E.

LOADING INSTRUCTIONS:
1. Twrn on the computer

Extended basic:

Press <2 twice and follow prompts. -

Mini Memory or Editor/Assembler:

Enter Basic language, type OLD DSK1.LDAD, type RUN and press “ENTER> then
follow prompts,

The main program menu will then appear.

T

The menu selections are:

1.5ingle strike bit
2. Double gtrike bit
Se2ingle strike bit

bit stretch
bit stretch
hit stretcoch

4.0ingle strike
o.D0uble strike
b.8ingle strike

o000k

7.81ingle strike bit gquad
8.Double strike bit quad
?.5ingle strike bit guad




_,.-"‘""_-H'“".

GBENERAL FRINT INFORMAT ION:

All prints use the compressed (1732 wide) mode. The control character
sent to initialize the compressed print mode is ASCII character 15. The
control characters sent to initialize & bit print are 27.6% and 6 (6/72

- inch line feed). For 8 bit print the characters are 27,69 and 8 (8/72

inch line feed). For double strike prints, the characters 27,71 are sent
to 1nitialize double strike mode. AFTER A& DOUBLE STRIKE FRINT THE

- PRINTER SHOULD BE CYCLED OFF THEN ON TO REINITIALIZE THE START CONDITION

AND DESELECT DOUELE STRIKE FROM THE FRINTER®S MEMORY.
To abort a print 1in process, press <“FCTN:> 9% (back).

With many.printers, bidirectional printing and logic seek functions will
be disabled after selecting a character over ASCII 127, THis makes
little difference in the +Final print but there is a considerable
difference in the time required for a print. If speed is more importaft
than the qgquality of the print, menu selection #1 or #3 with a selected
character under 128 is bhest. | 5

You should consult the character charts that were included with vyour

printer to select the best character and the best bit height faor print.

1.5INGLE STRIKE & EBIT:

With this print each pisel in the database is one character high. The
lineteeds are &6/72 inch. All lines are single striked. The database
screen vectors printed are X:1 TO 256 and Y:1 to 130, (See the RBRITMALC
manual and the <Kreport function for BITMAC.)

2. DAUERLE STRIKEE & BIT:

Same as #1 but double striked. This print takes about twice as long if
there 1s no difference in the printers logic seeking of directional print
functions.

S<SINGILLE STRIKE 8 EIT: |
Same as #1 but with a 8/72 1nch 1line Ffeed +or taller character

s@lections.

4.5INGLE STRIKE & BIT STRETCH:
Same as #1 but each pixel of the database will be two characters wide at
print time.

o«-.DOURLE STRIKE & BIT STRETCH:

Same as #1 but each pixel of the database will be two characters wide at
prrint time. In addition all lines are double striked. I+ there i1is no
difference in logic seeking or directional prinmt, this print takes about
tour times as long as #1.

bH.SINGLE STRIKE 8 BIT STRETCH: |
Same as #4 but with 8772 line feed +or taller characters.




7.83INGLE STRIKE 6 EIT QUAD:

In this print each pixel of the data base is two characters wide and two
characters high at print time. The data base screen vectors printed are
X:l through 256 and Y: ! through 6%. I+ the logic seek and directional
print remain the same, this print takes about four times as long as print

#1.

B. DOUEBLE STRIKE & BIT QUAD:

Same as $#7 but double striked. The print time is about 8 times that of
print #1 if logic seek and directional print remain the same. This 1is
the most time consuming of all the prints.

9.SINGLE STRIKE 8 EBIT QUAD:
Same as #7 but with 8/72 line feed. This is the largest print available
from FRINTPACK1.

BENERAL TIFS:

The program does not initialize the printer at the program start. If
your ‘printer accepts control codes for special formats, like underlime
for a grid effect, and these codes are not canceled by the codes for line
feed or double strike, you can "preset”" a special print.

To preset your printer, you will need to send the centrol codes vou wish
to your printer with a Basic or Extended Basic program. I+ vou do not
turn  off the printer before loading the program. vour control codes will
remain in effect at print time. ‘

All of the prints print the full width of a RBITMAC screen. To get a
particular portion of youwr BITMAC screen within the vectors for print,
use the "up" screoll key from the BITMAC draw mode and resave the screen
to disk for later printing. (See "DRAW" in youwr BITMAC instructions,.)

Large print dumps consume printer ribbons guickly! With some
experimentation, many ribbons can be reinked with a simple stamp pad and
some stamp pad ink. It is a dirty Zdob but with some printers you can
save as much as $9.00 each time you reink a ribbon! A pair of rubber
gloves and a small sponge help. Don't forget to experiment! There are
many ways to ink & ribbon and almost all of them will more than save the
cost of the EBITMAC program and the FPRINTFACK1 program in-a short time.
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