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MicroGraphics; inc.
P.O. Box 324

Cuyahoga Falls, Ohio 44221
216-923-3915

FAX (216) 923-6090

FEATURES:

* 512 x 512 or 480 x 512 resolution,
software selectable

* 2 sets on A/N on board as well as
scientific Greek Symbols

* downloadable character set sup-
ported (8 x 16 matrix)

* pies, arcs, and circles (ROM resi-
dent)

* on board CPU to minimize host
burden and software overhead

* 12K Macro buffer to store up to
256 Macros on board

* user definable pattern for fills, or
vectors

* Centronics type parallel port on P2 connector

* Firmware to allow 1:1 screen dump to Epson FX80/100

* LOW COST!!

DESCRIPTION:

The GB-1 is an economical, intelligent, monochrome graphics controller for the VME bus. The unit
can most closely be compared to an intelligent X-Y recorder which draws on the screen rather than
paper. An on-board 68B09 and extensive firmware aliows the user to implement his/her application

- with a minimal amount of software development. Additionally, the Macro capability allows drawing
and output routines to be stored and invoked using minimal commands from the host.

1/0:

The P-2 connector provides the output for a composite monitor and Centronics-type interface. The
firmware is on board to allow a 1:1 screen dump to an Epson FX type printer. This output may be an
entire screen or may be windowed.

The monitor output is composite video and may be configured to support many different scan rates.

FUNCTION:

Graphics functions are implemented by sending ASCII strings across the bus to the GB-1. The
graphics functions may be by-passed and data sent directly to the Centronics port thereby offering the
user a standard printer port for list functions.

Intelligent Monochrome Graphics Controller

Rev 8/87




SPECIFICATIONS: — VME-GB-1

DESCRIPTION: Intelligent Monochrome Graphics Controller - 6U-VME

POWER — +5V @ 1.2A

+12V @ .25A
CONFIGURATION. ........... A16 - D8 SLAVE
INTERRUPTS....... Any 1 of 7 (Jumper selected)
OodTPUTS (onP-2)............ Composite Video

................ Parallel Centronics

CTEMP. 0-55°C

MICRO PROCESSOR — 68B09

ROM Resident Character Sets
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FUNCTIONS — CONTROL CODES:
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Basic Operation-
$R - Activates graphics and formats incoming data
$K - Clears screen and reverses drawing ‘‘color’’
$H - Holds all operations until CONTIMNUE button pushed
$I - Timed wait like $H only for specific time (N x .1 sec.)
$S - Deactivates graphics functions
$N - Blanking of screen

Output to P2 connector-

$TH - Dump to Epson (120 x 144 dots)

$TL - Dump to Epson (60 x 72 dots)

$TG - Dump to Epson (72 x 72 dots)

$TV - Dump to Epson (same as DUMP button)
NOTE** All of the above may be windowed (i.e. only a portion may
be dumped)

$TT - Redefines the DUMP button (default is 72 x 72)

$TC+A - Transfers A characters to printer

$TD - Transfers 8 bit binary data to printer

Marco commands-

$QD - Delete a specific macro

$QE - Enter a macro

$QX - Execute a macro

$QZ - Clear all macros
NOTE®** There may be up to 256 resident macros in the buffer as long
as the total is less than 12K, space is dynamically allocated.

Character Drawing-
$F - Format, size, type, vector and pattern specifier; modifies
drawing modes, character types, sizes and area fill pattern
$G - Graphic symbols (0-9 ROM resident)
$C - Draw characters from ROM or down-load user character set
$B - Same as $C but with block letters
$Z - ““Color”’ of “‘pen”’

MGI Copyright © 1987

““Pen’’ motion-
$0 - Define origin
$M - Move to a point relative to origin
$L - Move to a point relative to present position
$U - “Pen’’ up
$D - “Pen”” down
$X - Auto-increment in the X axis
$Y - Auto-increment in the Y axis

Drawing modes-
$P - End points only
$V - Vectors

Advanced functions-
$AA - Generates arcs
$AC - Generates circles
$AP - Generates pies
$AFB - Boundary seeking area fill
$AL - Load bit pattern from host to graphics memory
$AR - Read bit pattern from board to host

FRONT PANEL

Buttons-
Reset- Reset CPU (same as power up)
Continue - Clears $H or $I commands (waits)
Dump - Dumps screen image to printer
Clear - Clears screen to current color (3K)

Lights-
Busy - lit when processing data
Hold - lit when $H or $I received and in effect

NOTE ** Power up diagnostics are also implemented and any errors
are indicated by these lights.

Specifications subject to change without notice
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1. INTRODUCTION- VMEGED MONCCHROME GRAPHICS CONTROLLER

The VMEGE] monochrome graphics board consists of a 6BBOT  based
command processor and a Centronix compatable parallel printer
port {for the VME bus.

The graphics command processor accepts simple ABCII character
command sequences and performs drawing in 512 x 312 pixel display
memory. The display output consists of a composite video signal
and independent horizontal and vertical svync signals.

The parallel printer port supports screen dumps to  any printer
having the EFS0N MX/FX series graphic commands. This port may
alsc be ussed as an independent printer port.

Front pansl switches allow the user toy reset the GEBEl processor,
initiate or terminate a scresn dump, clear the display, and
terminate a programmed hold . The graphics signals, printer port
and Front panel signal lines are all available at the F2
connector. The inclusion of the front the front panel signals
provides a simple mesns of implementing & remote control panel
for the graphics board.

Before using this board, {fowr sets of jumper blocks must be
configured for the particular system. In general; jumper blocks
Kl  and KIS select the interrupt reguest level of the modules  and
jumper blocks K3 and K4 are used to select the base address  of
the graphics board. (A more complete explanation is found in

section II)

For more detailed explanations and discussions of the capabilities of
this product please refer to the appropriate sectionis) as shown
in the Table of Contents. I+ vou nesed further assistance plsase

call our offices. (216} 2E-3ER15.



1. INTERFACING

II. INTERFACING THE GE1
f. Hardware

Before using the GEl, 4 se=ts of jumpers must be configured
for the particular application of the user. In general, Jjumper
blocks K3 and K4 select the YME Bus addresz, and jumper blocks Ki
and K3 configure the interrupt reguest and response of the board.

The Fl1 connector conforms to the standard VYME spec {C.1:.
The FZ connector contains all the signals for the video moritor,
the parallel port; and for an optional remote control panel $or
the module. Ses Below:

P2 Pinouts
Centronics & B e Centronics
parallel I/0 parallel I/0
1 strobe i 1 SND 17
2 F& 2 2 GND 2@
= F1 A 3 GND 21
4 F2 4q 4 GND 22
S F3 = S GRD 2=
1) F4q & & GND 24
7 FS 7 7 GND 25
a8 F& g 8 GND 2&
F F7 2 g GND 27
1@ i@ i@ GND 28
11 busy i1 i1 GND 29
2 2 2 GND @
1= 3 = 31
i4 i4 14 2
is 15 = I3
i& 16 is 34
17 GND 7 17 5
i8 18 ig GHD 4

SND 19 i GhD

GND 2 2@ GND

video 21 21 GND

video =22 22 GND

video 23 23 GMND

vart syno z 2 GND

horiz sync 25 25 GND

FRBT z2 2 GND

DLMP 27 27 GND

CLEAR 2 2 GND

CONT 29 2% GD

3@ @
BUSY LED- =1 E1 LED+

HOLD LED- 2 =2 LED+

td
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Interrupt level
(unly one must be inserted)

level 1 1 = x 2
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level S T x o 13
level & 11 = = 2
level 7 13 2 = i4
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® M 4
A &
JUMPER EBLOCK K1
Response configuration
{J= inserted jumper)
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11 v = 12 a1z
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1 == 2 AL
2 x x 4 Aals
S x x b A% S
7 x u B8 a7
g = = 16 Ao
11 = = 12 ALS




II. INTERFACING

GE! Frogramming—-—

This section provides some of the basic information needed to
program the GB1. For more information on the graphics command
protocol refer to Sections I1II-VII of this manual.

GEl Addresses —-—

Thé GEB1 contains 5 datascontrol registers which are user
oprogrammable to affect data transfer to and from the GB! module.
These registers reside at the indicated base addresses.

HHH{1} = Write Data Register, WDR {(write only}
8 Bit data to GRL, a&ll commands are sent to the
controller via this register
HHH{Z} = Read Data Register, RDR {(read only)
8-RBit data from GEl, pixel information may be
returned through this register
HHH{S) = PFrinter Data Register, FDR {(write anly)
8-Bit data to parallesl printer
HHH{(7?} = Control/5tatus Register, CSR {(read or write)
ready status and interrupt enable register
HHH(D) = Intsrrupt Vector Register., IVR {(write only)
holds programmable interrupt vector address
A1l of the above are byte asddresses and must be addressed on an

add boundary.

Write Data Register . WDR-——
This B-bit write only register iz the input data register to the
graphics controller. @&11 graphics commands and data pass through
this register. The WDR ready bit ( WDRDY,; bit 7} of the
Control/Status  Register (CBRY will be at a 17 level when the
graphics controller is ready to accept another input character.
Arn internal 4F buffer for graphics commands allows fast loading
of graphics seguences without waiting for the completion of the

drawing. The WDRDY bit of the OSR register will be at a @7
level while placing the data in the internal buffer or i+ the
buffer is full. Data written to this register with the WDRDY bit

at the '8 level will bese ignored. The WDR interrrupt snable bit
(WBIE, bit &) of the (CBR) may be set to a 317 level to cause an
interrupt when the WDR bit is at the '17 level {(i.e. reguesting
more dastad.

S



IT1. INTERFACING

Read Data Register,; RDR

This 8-bit read only data register is the ocutput register for
the graphics controller. All graphics commands which reguire a
response  from the controller board will cause data to be
transferred to the register-

The RDR Ready bit (RDRDY bit ) of the (CS5R) register will be at
a 17 level when data is ready for the VME bus host.

The RDR interrupt enable bit (RDIE, bit 4) of the CSR mavy be set
as a ‘1" level to cause an interrupt when the RDR bit goes to the
17 level.

Frinter Data Register——

This 8B-bit write only register is the input data register to the
parallel printer port. FDR ready bit (FRDY, bit 3) of the CSR
will be at a "1’ level when the graphics controller is ready to
accept another input character for the printer. An internal 12K
byte buffer for the printer allows fast dumping of printer data
without waiting for the printer to complete print task. The FRDY
bit of the CBR will be at a '8° level while placing the data in
the internal buffer or if the buffer iz full. Data written to
this register with the PDRDY bit at "@&° will be ignored. The FDR
interrupt enable bit (FDIE, bit 2) of the C5R may be set to a "1°
level to cause an interrupt when the FPDR bit is at the i’ level.
{i.e. reguesting data)

Control /5tatus Register, CSR

The Control/Status Register contains the ready and interrupt
enable bits for the WDR, RDR, and FDR registers.

Az fol ilows:

i

it 7 WDRDY, Write Data Register ready bit 17 when
new data may be written

it & — WDIE, Write Data Register Interrupt Enable bit “1°7
enables an interrupt when WDRDY is a "1°7

bit S - RDRDY, Read Data Register read bit "1° when data is
available from GB1

it 4 - RDIE. FRead Dats Register Interrupt Enable bit "1°
enables an interrupt when RDRDY is a "1°7

o
et
r—r
Pt}
4

- FDRDY, Frinter Data Register ready bit "1’ when data
may bes written to FPDR

or
[
ri
.
}
)
i
=]
m

Frinter Dats Register Interrupt Enable bit
‘1’ enables an interrupt when FDRDY is a "1°

L
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Iy

A note on interrupt processing:

The GEl board uses a common interruptvector for interrupt

processing. I+ more than one source is responsible for  the
interrupt and the second interrupt source is not processed, the
toard will be unable to process any Ffurther interrupts.

Therefore, during interrupt processing by the host processor,
each of the 3 possible interrupt sources must be checked and
processed or the following processor code will be reguired to
enable {further interrupt processsing without regard to the
multiple sowce reguests:

a. move C5R data to stack
b. clear CS5R register
c. restore CS5R data from stack
This seguence reclocks the interrupt control logic on the GBi

Interrupt Vector Address Register——

Thiz 8 bit wite only register supplies the common interrupt
vectar address for interrupts gensrated by the GBEL

E. Software

In appendix G. the user will {find the sowce listing Ffor two
drivers written for FDOS5. One sends characters to the GBl  for
graphics functions and the other directly accesses the Centronics
port available from the F2 connector. By using the Copy File
command a user may easily list his/her program to the printer.

2.0- LCF,; {(programl ,VGBF

One method to implement the GBl from a language such as Basic, is

to use the Spocl Command . Thiszs will send the output from any
PRPRINTY statements directly to the GE1.
2.0- i@ SsPOOL 16 TO "JYEERG" " send print ocutput to GB

driver "VYGBG"

The optimal implementation of driver and software is unigue to
zach application: therefore +this discussion is meant to serve as
a starting point only.
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III. OPERATING THE GB1

fi. COMMAND SUMMARY

The Graph Box is controlled by the following commands. More
complete summaries with format and uses are in the main body and
Appendix B of this manual.

fi. Basic controcl operation

$R— fActivates the GB

$k— Clears screen and reverses ‘color’

$H~ Holds operation until CONT button pushed
FI- Timed wait (N x .1 sec)

$E—~ Xon/off and display setup

¥pM— Blanks screen

5~ Turns off Graph Box graphics

E. Motion of the “pen”

¥0— Defines origin

#M— Moves to point relative to origin

$1.— Moves to point relative to present position
3U— "Pen "up

D~ "Pen" down

Fi— Auto increment ¥ value

¥¥Y— futo increment Y value

C. Drawing modes

#¥F— Points {(endpoints only)

Y- Vectors {(lines)
D. Character Drawing

$F— format, size, type, vector % pattern specifiersg
modifies drawing modes, character types, sizes, and
area/vector fill patterns

#5— Graphic character {(symbols)

$C— Draws characters from ROM or down—-loaded user-—
defined character set

$B— Same as #C but in block letters

37— "Color" of "pen” (black or white)

E. Output Controls

$TH-Dumps to printer (120 % 1484 dots scalel
FTL-Dumps to printer (&0 » 72 dots scalel
£76-Dumps to printer (72 = 72 dots 1g1) {(Default?
£TV-Dumps to printer {(sames as DUMF button:
F1T..Redetines DUMF button

£:TC+4— Transters A characters to printer
#TD — Transters 8 bit binary data to printer



—

5. Macros

ITI. DOFERATING

F. Gdvanced Functions

FAh-Generates arcs

¥AC-Generates circles

FoP-Generates pies

FAFEB- Boundary seeking area 111 {(pattern definable)
$A/L—-Loads GB from host/term, pixel by pixel, or by bits
$AR-Reads GB to host/term, pixel by pixel, or by bits
$AFR— Rectangular area fill

$kR— Clears a rectangular area

$¥BD — Deletes specific macro

$0E - Enters a macro

50X — Executes a macro

$0R — Restores saved drawing parametsrs
305 — Saves drawing parameters

0% — Executes a Macro

$07 — Clears the Macro buffer



NOTE: ALL DISCUSSIONS HEREAFTER presume that the PDOS drivers are
installed and the system is running in Basic. ~Any other language
which passes ASCII characters should work similarly.

B. BASIC OFERATION
In order to implement graphics on the GBl the unit must Ffirst

receive the character $Rx. Where % is an optional modifier (1-%).
The presence of the modifier indicates the GB is in the integer

format. A B or nothing indicates free format. These are defined
in the following paragraph. Default value is @ indicating free
format. Once specified, this {format remains in effect until

changed by reissuing the #$R command with a different valus.

INTEGER FORMAT ($R1-%R%)

Integer format expects K%Y co—ordinate data to be in a fixed
format of 1-% digits/co-ordinate. OGpaces are counted. When in
the integer format ($FRI-%R9), if the {first character is a — or a
digit, data is assumed to follow in the specified integer format
untit a <CR>; <LF> or other control character (for GBl) is
encountered. This does not apply to FR,$F,FC or FTC.

I+ the +irst character following the command is NOT one of the
above, the GEl enters the search mode. The GBl1 searches for the
character 4.1t then assumes all data immediately following to be
in the proscribed format. Upon encountering a <CR>,<LF> or other
control character 1t stops taking data and again enters the
searchr mode.

FREE FORMAT (£R OR £R&)

Irn the free format mode, data may be taken with a varving number
of digits. Nothing is recognized until a +,—, or (space) is
encountered. Date acceptance is terminated by a <<CR>,<LF> or
ABCII control character. At which time, the GB resumes the search
mode wuntil a + is again encountered. Data collection then resumes
in the {free format mode.

& new graphics command is alwavys recognized in the search mode.
All commands may be either upper or lower case letters.



III. OFERATING

C. SOME OTHER PRELIMINA&RY COMMANDS

The $K command clears the monitor screen and reverses the
background. i.=. white on black or black on white. The $H holds
the program execution until the continue (CONT) button on the GE1L
i= pushed . The $I command executes a timed hold. It may be
terminated by pressing the CONT button. This allows inspection of
the graphics or possibly even a dump without interaction with the
host. Lastly, the $85 command tuwns off the BEl. No  further
graphics may be drawn until a $Rn is given.

Operation of the Graph Box may now begin. The BEl uses 512 x 517
points addressing to display a S1Z % S12 or S12 = 488 video plot
on the monitor. The absolute origin is in the lower left hand
corner. This may be relocated to anvwhere on the screen with the
$0 command.

EXAMFLE: 1.
1@ FRINT "3R4A30@256825

Explanation: The R4 specifies that data will bs im  the
integer format of 4 character blocks. The origin now is in  the
middle of the screen with the lower left quadrant {(—X,-Y}, I ower
~ight (X,-Y), upper right(X,Y¥), and upper left(-X,¥).

The next command to discuss is the $M or move command. It is used
to move the "pen” to a co—ordinate location. The $U and/ or $D
may also be used in conjunction with this either to “drag the
pen” as it moves or lift it and leave no “"trail”. Aas with the
previous commands, the co-ordinates are expected to be in . the
format specified by the most recent 3R command.

1@
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I11. OFERATING

D. CHARACTERS AND SYMBOLS

The Graph Box has two full AN character tables and a third
programmable RAM set as well as scientific Greek characters. These
may be plotted anywhere on the screen. The group of commands which
control this function and its permutations are as follows:

$C+ - Frint following characters in specified
type ($F command)

$B+ - Frint following charactersz in specified
type in Block Mode

These may be modified by the preceding $F command and one or more
of the following additional modifiers.

H — Writes in horizontal (DEFAULT?

Y - Writes along ¥ axis

i — Lower case English tvpes

G - Srientific Greek (only with lower case input)

7 — All zeroes slashed (DEFAULT?

A\ - All zeroes non—-slashed

B — Uses "block size” characters

F - Uses "normal size" characters (DEFAULT)

C — Writes in complement of field (ERABES)

F - — Replaces bit plane with line drawing bit

pattern specified by binary equivalent of
decimal number.

The digits @B-% may also be used immediately atter the com—
mand to specify the height and width of the characters. The first
digit is the height and the second the width. The character sest
iz chosen with the $CS8(select)f,B,or C command. The chosen set

will be wused wuntil changed by the same {format. Further
implementations of the character mode do not require the 8§ or
RyB,or C.
EXAMPLES:
FFYBZ produces tall thin characters written verticallv.
FFHLESS produces normal characters written horizontally,
in block size lower case English.
FCER+ Selects the "B" character set until changed
Fo oo+ Will draw from "B character set since previous

lins Selected "B

1&
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I1I. DOFERATING

Character plotting summary of commands
$C8A+ ~ Selects character set A {(programmed set).

$C8B+ — Selects character set B (from ROM:.

$C8C+ — Selects character set C (from ROM) .

$CSR+ — Restores last-used ROM character set
dropping out of programmed set.

$BSA+ - Selects character set A (or B or C) to print
in block mode.

$BSR+ — Restores last-used ROM character set to
print in block mode.

$CSA+TEST — Frints out "TEST" in yaﬁr programmed
character set.

$CSB+TEST

i

Prints "TEST®" in ROM character set B.

$CSC+TEST

Frints "TEST® in ROM character set C.

SCBR+TEST - Restores most recently used ROM character
set, dropping out of programmed set to print
"TEST". Use to enter text after setting  blueprint
symbols, for instance.

The $C or $B Command initiates a character drawing segusnces
i. The Pen is lifted.
2. Search mode starts at "+ ($CBA+...).
. All characters aftter the "+ are drawn.
. Any control character <CR>;<LF> terminates the
#C command.
The pen is lifted at completion of L command.

R

L

i7



IV. ADVANCED

IV. ADVANCED DRAWING FUNCTIONS

Four new commands implement the advanced drawing functions.

$AA ~Draws an arc centered at current position
E.G. $An +6 +B +C

$AC -Draws a circle centered at current position
E-G. AL +A

$AP -Draws a pie centered at current position
E.G. AP +A& +B +C

bihere : fi = frc/FPie/Circle Radius
B = Reginning Angle
€ = Ending Angle
Angle is in units of Z2848/368 degrees. féngle starts at 3
o'clock (@ degrees! and continues counter—clockwise. E.G. 12
o'clock = 512, 9 o'clock = 1824, etc.
o912 3\ —— 171
§ S —— 256
1324 &8 —— F75
H 8 -— 512

]
1536

$AFB — AREA FILL TO BOUNDARY

A1l of the preceding commands are modified by $F format
strings. The $F will determine the character size and attributes
and specify the vector pattern and i1l pattern.
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The +first number (decimal value) in the format specified by
the previous $R command is the 146 bit pattern of the number
that follows.It determines the vector pattern. The L5EB is plotted
first.

The area +ill pattern is defined by the next 146 16— bit
words (in decimal format). They are drawn LSB to MSEBR proceeding
down the screen.

. Thus it is possible to make any line or area +il1l pattern
yvou would need. A low resclution (16 X 14&) company logo could
give graphics a mark of distinction and aid in presentations.

ExampLE: O

1@ PRINT"SRFZBSK"
28 FRINT"S0 B 8¢
38 PRINT %M 2556 254"

35 PRINT"S$F" * DECLARE & FORMAT FOR VECTORS

4@ FPRINT"®AC 327 * DRAW CIRCLE 32 FIXEL RADIUS

@ PRINT"#F 326" © NOTE bit pattern of 326 binary

&8 PRINT"$AF 28 1824 S12" 7 MAKE PIE WITH PATTERN VECT

65 PRINT"$AC 647 T MAKE & CIRCLE TOO

7@ PRINT"$F -1 32& 327 327 -1 -1 -1 256 256 256 -1 -1 -1
+i@24 1824 1824 -1 " * DEFINE THE AREA PATTERN

8@ PRINT"FI1ZB" TWAIT 2 BECS

P@ PRINT"$M 258 258 FAFB” ° MOVE TO FILL (S5EE BELOW)

188 PRINT"$M 125 125° T MOVE

11@ PRINT$8A 32 1824 1568"° DRAW AN ARC

118 FRINT"$AC 128 34T =@" " MAKE MORE CIRCLES WITH ONLY RAD

DIGSCUSSION:

Line 48 draws a circle of 32 radius in the middie of the
screen. At lins S8 z new format for vectors is specified and will
be used to draw a pie within the circle in line 6@. THIS FORMAT
FOR WVECTORS WILL REMAIN UNTIL CHANGBED. IT WILL ALSG AFFECT
FRINTED LETTERS! In line 78 two items are changed. The first
value Following the $F which had specified the previous vector
pattern is now a —i {(which gives sclid vectors). The subsesguent
values represent the bit patterns which will be used for the area
i1l  executed in line P8 {($AFB). The ‘pen’ was moved in 98 be-
cause THE AREA FILL WILL THINK IT HAS FILLED IF IT IS SITTING OWN
A VECTOR OF THE FILL COLOR!

In line 118 am arc is drawn at location 125 125 {(line 98).
The last line illustrates how the Graph Box continues to process
data wuntil another command is given. That is;, a series of radii
following the $AC command produces a series of circles without
the need to re—-issues the $AC command.
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There are four other commands in this group.

1. FALY N — Load display memory by transferring
a character (B8-1) per pixel and color
{B-1) of the screen {for M pixels.

2. FALB+ N Load display memory by bvte (8B pixels
B per bvte? beginning at current
: position (Modulus B). Data follows as
one 8 bit character per B pixels.

3. FAR+ N

Read display memory, controller sends
a character per pixel on screen for N
pixels, converts color code (@-1) to
ASCITI codes (B-1) and transmits to host.

4. FOREB+ N

Read display memory, controller sends
M bytes (B pixels per byite) beginning
at current position (Modulus 83 and
transmits to host.

# NOTE ‘@° = pixel off, ‘L7 = pixel on. Reading and loading
always proceed +from lett to right; top to bottom. That is, with
increasing X and decreasing Y.

The above commands allow the host either to read or write into
the GEl memory. This can be time consuming if¥ an entire screen is
to be read, however, by using these Byte mode ($6RE or $ALEY or
transferring only a portion, the process may be greatly speeded.



V. MACRO

V. MACRO BUFFER COMMANDS

The greatest power of the BRAPH BOX is its Macro Buffer.
Using the 12 of storage for up to 25 macros, a GRAPH BOX
operator can create his own library of logos, drawing seguences,
graphing formats.

These commands control the Macro Buffer:

$0E+N+ — Enter data for macro N (1-25&)

#0D+N — Deletes macro N from buffer

FOR —~ Restore saved ($05) drawing parameters

#0585 — Bave current drawing parameters

FEXAN — Execute macro N

FEZ ~ Zeroc the macro buffer (erase all macros)

0 — Ends data entry to macro i(speciftvying
ancther #0 command will also end input)

Where N = 1-25& (name of macro)

Macros may contain any seguence of commands or text except
%0, including such control characters as <CR>, <LF>; and non—
printing characters as well. The 12K buffer will hold up to 256
macros, nunbered 1-25&. Space is dynamically allocated.
THE NUMBER OF THE MACRO (M) MUST BE FOLLDWED WITH & (+)!!!

NOTE: THERE I5 NO INDICATION WHEN THE LIBRARY IS FULL, ALWAYS
TEST FOR PROPER EXECUTION OF MACRO

ExamrLE: U

1@ FRINT “"$RFZIFKFRE+I+"3 "SETS  GRAFPH BOX, CLEARS
SCREEN,; FREEFARES TO ENTER
MACRO 1 DATA

28 PRINT "$@ 25 2546 #FSSFVECHHELLO" "SBTORED IM MACRO 1

Z8 PRINT "$M 8 8 $FCHFCHHELLOY "STORED IN MACRO 1
48 PRINT »s@p" "ENDS DATA INFUT TO MACRO 1
SB PRINT “$@X+1v "EXECUTES MACRO 1

By sawving the commands to disk, then feeding them in as MACROD

entries, & library of subroutines may be developed, stored and
shared.

f-d
o



YIi. PRINTER

VI. THE PRINTER FPORT
fie THE HARDCOFY COMMARNDS

The GEl is supplied with a parallel printer port which has
the resident firmware to drive an Epson FX B88/1868 printer.

#x0ONLY THE FX SERIES CAN EXECUTE A 1 TO 1 SCREEN DUMP. ANY OTHER UNIT
MAY CAUSE GRAFPHICES DISTORTION®!!

. Printing may be initiated {from either the softwarse or the
dump switch on the board front. This section will discuss the
commands which deal with the printer and the BRl1 {firmware.

The printer commands ares

FTL+A+B+CHDHE+F — 68 X 72 dots/inch (low density?
EFTE+A+B+C+DHE+F — 72 » 72 dots/inch {(graphics mode)
FTH+A+BFCHDHEFF - 126 » 144 dots/inch t(high density)

ETC+A+icharacterss»—Transfers "A° characters to printer

TD+H. . . (data) - Transter 8 bit binary eguivalent of
decimal data to printer

FTY — Dumps screen in 72 x 72 format {(Default
value of Dump button on BB)

FTT. . — FReassigns Dump button to:
FTTL - 68 w dots/ inch {low density)

72
£TTE - 72 » 72 dots/ inch {(graphics mode)
¥TTH - 28 » 144 dots/ inch (high density)

NOTE:

Frinting zoom factor {(1-1&)

Epson Columns to skip {(FIXELS ON SCREEN:
= First X Coordinate

= Last X Coordinate

First ¥ Coordinate

tast Y Coordinate

[/

T 0o Iy

Observe that with C,D,E;F the screen mayv be windowed.

THE DATA (A,B,C,D,EF} MUST BE IN PROFER $R FORMAT {FREE OR
SPECIFIED MUMBER OF INTEGERS)

AMNY SCREEN DUMP WILL TERMINATE WHEN °“DUMP° BUTTON I8 PUSHED
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VII. MIBC.

VII. MISCELLANEQOUS COMMANDS

## PLEASE NOTE SOME SYSTEMS DO NOT REGUIRE XON/XOFF PROTOCOL. OWN
THESE SYSTEMS SOME COMMANDS MAY EFFECT THE COMMUNICATIONES PORTS.
TO ELIMINATE THE PROBLEM DISABLE THE XON/XOFF PROTOCOL (S$ES)

ALl OFTIONS ARE ENABLED UPON POWER UF OR RESET. TRY THE
UNIT OUT BEFORE RESETTING ANY OFTIONS.
3 The hardware and firmware controlling the P2 are addressed
by the E command. The optional parameters are as follows:

FEB,FEL FE2 ,FEZ , FEL,FET reserved codes

$E4 enable "link” XON/XOFF DEFAULT

¥ES disable "link" XON/XOFF

$EB next decimal value is ASBCII new "X0ON” character

FET next decimal value is ASCII new "XOFF" character

FES 512 # 512 displayed DEFAULT

¥ER 512 » 4B@ displayed {(used {for video tape or some
monitors which cannot handle the resoclution?

$EC Clipping of offscreen images (image going off side of
screen disappears)

FEW Wraparound images (image going off one side of screen

reappears on opposite side)
The form of the command is @
fEn  where n=8-9
MOTE: Options 8 and 9 require the decimal value in the format
(FRr) most recently used. Also note that upon power up oF reset
all options are enabled.
EXAMFLE:

1@ FPRINT "$R4FEB+BBZ7"

This resets the XON character to ASCII character 27 {(esc). We
must use "BB27" because the format was FR4.

Two octher useful peripheral commands are:

#MEB — Selects blank CRT screen {for displavy
FNU — Selects unblank CRT for display



ble hope this manual has helped acguaint vou with the GRAFPH
BOX. I¥f you +ind any inaccuracies or errors please advise wus at
the following address.

MICROGRAPHICE IRNC.
FO BOX 32
CUYaAHOGH FALLS, OH 4422



APFENDIX A,

AFFENDIX A. Fin outs and connectors

These are the connections for the MBI cable it ordered.

Epson printer connector (AMPHENDOL S7-4@3468) -

i—/8TROBE 157-GROUND

2-batTa i 28-6ROUND
Z-DATA 2 21 -GROUND
4—-0ATA = 22—-GROUND
S—DATA 4 253-GROUND
H&—-DATA S 24-GROUND
7-DATA & 25—-6ROUND
8-DATA 7 26—-GROUND
F—-DATA B 27-5ROUND
1@—-/7ACENLE 28-6ROUND
11-BUSY 27-BROUND
12-FE Z@-GROUND
13-5LCT F1-/INIT
14-/78U07T0O FEED EXT I2-/ERROR
lé%ERBUNE 34—

T TS

ig- 25-GROUND

‘Video® Connector {(DE-1SFP) -

i - VIDED
- GROUND

13-

= - YIDED
1i—-  GROUND

4 -
12—

> - VIDED
13— GROUND

& —

14— GROUND

7 o- VERTICAL SYNC
15— GROUND

8 - HORIZONTAL BYNC

pd
<1



AFFENDIX A.

P2 Pinouts
Centronics & E C Centronics
parallel 1/0 paralliel I1I/0
i strobe i i GND 17
2 F&a 2 2 SND 2@
3 Fi = = GND 21
4 P2 4 4 GND 22
5 . P3 o 5 GND 23
& F4 & & GND 24
7 FS 7 7 GND 25
a8 F& 8 a GND 24
7 F7 4 g GND 27
1@ i@ i@ GND 28
11 busy i1 i1 GHD 29
2 iz 2 GND ptri]
13 3 3 =1
14 14 14 32
S 15 S 3=
16 1& 1é6 3
17 GND i7 17 35
i8 ig i8 GND b
.. GND 19 ig GND
4~ BND 2 C 26 GND
video 21 21 GND
& video 22 22 GND
¢ owideo 23 23 GND
vart sync 2 2 GHD
Mohoriz sync 25 25 GMD
T ARST 2 2 GND
DLIMP 27 27 SND
CLEAR 2 28 GND
CONT 2 2 END
BEUSY LED- =1 =1 LED+
HOLD LED- 3z 2 LED+



AFFENDIY B.

AFPFENDIX E. Command list and definitions
Fh. . fdvanced Graphics functions
FOH — draws an arc centered at current position

£E.G. #AH +hH +B +C

FAC - diraws a circle centered at cwrent poastion
E.G. #AC +A4

F4aF - draws a pie centered at current position
E-G. #AF +8 +B +C

WHERE =

ARC/CIRCLE/FIE Radius in pixels
Beginning angls

Ending Angle

/Tl

Al
E
c

fingles are in units of Z2B48/368 degrees.

S12
1828 ———— | ————@
1536
FOFB —frea i1l to boundary using the area i1l pattern

lpaded in the most recent $F seguence.

#% NOTE- MOVE CURSOR BEFORE FILL. IF SITTING ON
A VECTOR OF THE SAME COLOR, THE FILL WILL ABORT.

FOAFR+ ~fArea fill a rectangular region defined as follows:
E.G. %OFR+ XB ¥® ¥Xi ¥i

WHERE 2 XK@, Y@ and X1 and Y! specifty the co—ordinates of
the opposite corners of the rectangle to be filled

All reading or loading proceeds from the current position with

increasing X and decreasing Y { left to right and top to
bottom of screen).

4
fits



AFFENDIX B.

Loading Data {(from host system?

FAL —-Load display memory by transferring a character/pixel
from host for N pixels
SAL+N

E.G. #AL+N or FALAN

EFALEB+ -Load specified number of display bytes ( 8 pixels
per byte) beginning at current position (modulus 8)
I.E. Data Follows "+" specifier as one 8 bit
. character per B pixels
' E.G. FALB+N

Reading Data (from GR1 )

AR ~Read display memory GE sends a character/pixel from
screen for the specified number of pixels{M) to the
host and converts color code B-1 to ASBCII codes @-1

$ARHN or SARAHN

FARE -Read display memory by transferring M bytes (8 pixels
per byte) beginning at current position (Modulus 8).
Data follows at 1 8-bit character per B pixels.

$ALB+N
B BLOCK MODE FLOTTING
The B command implements the block character drawing
sSeguence. It draws the point mode character and

replicates each dot in two dimensions as specitied in
the #F command {(E.G. FFI%V will write tall thin letters
vertically with either %0 or $¥B plotting?. Character
drawing proceeds as in the $C description.

FORMAT: $B+TEST prints "TEBT” in bDlock letters.

FBL LOAD PROGRAMMABLE CHARACTER S5ET
The #$BL loads an B8 X 1& bit character design into RAM.
It uses 1& B-bit words, plotting LSE first. The integer
immediately following “$BL+___ " is the ABCII code
of the character which will be re-assigned.
In the format below, the new character is called to 65,
the ABCII code for A& .

[

FORMAT = FRLAA5+H1I 2+ 5444536+ 7+8+F 18+ 1 +124+1353+14+ 15+ 16
FBL+M + nB ni...ce

fAfter the above command whenever FESA+A is struck  the
shape defined by the bit map of nB@-nl3 will be zeen

-



FBE

$C

$CS_

AFFENDIX B.

CHOOSE CHARACTER SET., BLOCK MODE
This command calls for character sets A (programmable)
B (ROM set Bl; or C (ROM set ). Printing will be in
block mode. Character drawing proceeds as described in
%C description.
FORMAT: $¥BSAtabecd (Character set A, programmable RA&M)
f¥B5R+abcd {(Character set B, from ROM:
¥B5C+abecd (Character set B, {from ROM)
$BESR+abcd (Restore from set & to last-used ROM set)

CHARACTER MODE FLOTTING

Thiz command initiates the drawing seguence:

. The pen is lifted.

. Search mode is initiated for a "+".

. All characters after the "+" are drawn
as specified by most recent FF command.

4. Any control character <CR>,<LF> terminates

the FC command. ‘

5. Fen is up at completion of command.

&. The A/N may be either points or vectors,
determined by most recent command.

D

FORMAT: #$C+TEST prints "TEBT" in point or vector.

L BAD FPOINT CHARACTER RAM WITH NEW CHARABCTER

The $CL command is the samse as $BL. It permits down-—
loading altered character sets, which are subject to %F
modifiers Jjust as are other typeftaces and graphics.
See also Section VYI.D. Character Flotting. In the
format below, the new character is called by the ASCII
faor "A7.

FORMAT: FOL+E65+1+2+34+4+54+6+7+8+F+1@0+11+124+13+144+15+16

SELECT CHARACTER SBET

As described under FBS_, selects either ROM set B or L,

or alterable RAM set A. Prints in esither point or

vector mode, subiect to $F formatting.

FORMAT = ‘#¥C8A+abcd” prints ‘abocd’ in set A characters
‘¥CSB+abcd’ prints "abcd’ in set B characters
"#CBC+abcd’ prints "abcd’ in set O characters
‘$C8R+abcd” restores from set A to last—used

ROM set.

FEN DOWM COMMAND

This lowers the "pen” and is necessary atter l1ifting

the pen or to initiate a plot. It is also necessary

atter certain advanced drawing sequences, since  they
1i4t the pen on completion.

I._,‘J
IR



APFENDIXY EH.

¥E MISCEL. SETUF :
This allows setup of VIDED and communication
The first character following $E specifies the function.

$E@. FE1 ,FE2,FES ,FESLH L FETV reserved codes

FE4—~ Enable "link" XON/XOFF (DEFAULTS
FES- Disable "link" XON/XDOFF
FEB— MNext decimal value is new "XON" character
FET— Mext decimal value is new "A0FF" character

- FES- D12 % 486 video resclution (DEFAULT; 325 lines
FER- 512 ® 512 video resclution, 553 lines
*EC— 512 % 512 video resoclution, 425 lines,; (38.24 hz)
FED— S1Z % 488 video resclution, S35 lines,; (37.%& Hz)
FEE- 512 » 912 video resolution, 427 lines,(S8B.@82 Hz}
FEK - Clipping during drawing snablead
FEW— Clipping disabled {(Wraparound?

##NOTE Options 8 and ? reguire the decimal value to be in
the format of the most recent $R

F CHARACTER FORMAT SFECIFIER
Thiz command modifies the %$C, $AFEB, B, and *5 drawing
commands. fpdditicnal modifiers may follow $F (in any
order’. Each specitisr remains in effect until the
operator gives a new $F command or the GRAFH BLGX is reset.

FFH Horizontal writing (DEFAULT)

FFY Vertical writing

¥FG Lower case =Greek symbols

FFL Lowsr case

EF/ All zeroes slashed (DEFAULTI

FFRY f11 zeroes non-slashed

FFF Sglects normal ploiting sizs

¥FE Seplects Block size

FFC Complements bit polane

¥FR Replaces bit plane for patterned vectors
gdditionalliy, two digits {(8-%) may be inciuded. The +first
specities the h=ight {% i=s largest!; the sscond,; the widih.
This appliss to ALL Character and S5ymbol drawing.

The #F command alsc defines the vector pattern and £ill
pattern used when drawing- The first decimal number
following the $F (in the proper format! is ths 146 bit

vector pattern wused to draw. (LSB piotited first). The
subseguent 146 numbers will specity the bit pattern
used to Fill areas. {(LSE first proceeding down  the

SCrEsEna ¢



AFFENDIX B.

EXAMFLE: #F usage
1@ PRINT "$F3BVG/B"

When & $C,¥%B, or %6 command is given this will print tall {85,
thin (3 letters vertically (Vi, with Greek symbols (5) displaved
when input 1s lower—case ASCII {as opposed to upper—case data
entryv), all zeroes slashed (/), and letters drawn in block size
(B .

FD; area fills the same principle applies: 146 decimal numbers
may be specified following the FF command . These will become the
bit pattern for an area fill.

Az before, once a format hes been speciftied, it will be used
until a change has been made ; hence it is not necessary to
detine the (FFlormat unless a change must be made.



EH

$1
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AFFENDIX E.

GRAFHICAL PLOT COMMAND

This provides 18 symbols which may be used as markers.
The command does not change the current mode, but
the symbols are always done in vector mode and the pen
iz always lifted on completion. The digits 8-9 indicate
the symbol to be used. The #F command will aftfect the
size/height/width. It also will affect the vectors used
to draw the shape. The ‘pen’ does not advance after
drawing one of these symbols as it would for printing
of text.

#6568 -Diamond G5 -1

¥G1 —Flus $G6& -Right triangle
$G62 —-Sguare ¥67 -lLeft triangle
$¥GZ ~Tilted Sguare ¥G68B —-Down triangle
¥G64 —Octagon ¥5% -Up triangle

HOLD
This command halts execution until the CONT button on
the front panel is pushed.

Timed hold. Wait N x.1 sec intervals or continus i+ CONT
button is pressed.
FORMAT: $1I20 holds for 2 seconds.

CLEAR SCREEN

This commmand clesars the monitor and reverses the
color. Its Function is identical to the CLEAR button.
It may be used with the #Z command to clear to a color.
FORMAT: %K clears and reverses, $76%k clears to black.

This may also be used with the modifier R to cilear a
rectangular region in the same manner.
FORMAT: KR+ X& ¥& X1 Y1

WHERE XB,¥8 and X1,Yl= the opposite corners of
the rectangle

MOVE RELATIVE TO CURRENT FOSITION

This command moves the “pen” relative to current
position. Data is accepted in the most recently
specified format. {(DX,DY,DX,DY etc.} The position would
then be {(X+DX,Y+DY) then {(X=X+DX,¥=Y+DY etc.)

FORMAT : "3 0 108 168 B8 8 —-188 188 8" draws a box 186
pixels on a side, if BRAFH EBOX is in fres format (FR or
¥R@) and the '‘pen’ is down (FD).

36



AFFPENDIX H.

Fh MOVE RELATIVE TO ORIGIN

This command moves the “pen” relative to the current
origin. Data is accepted in the most recently specified
format (X,¥,X,Y etc.). The position would then be
(X0+%, YO+Y estc.).

FORMAT: "F¥M 168 108 166G 2080 2080 208 2086 1686 1866 @@
would draw a box 188 pixels on s side (from 18@,188 to
186,200 to 208,208 to 280,188 to 106,188, i+ GRAFH BCX

is in +res format ($R or $RO} and the "'pen’ is down
{(£0) .
SN BELANKING OF SCREEN

Fermits choice of blanking CRT or unblanking monitor.
FNE blanks the CRT.
FNU unblanks the CRT.

%0 SET ORIGIN
Data following in the proper ftormat defines the origin
at those absoclute coordinates. Since the scaling is
512 ¥ 512 the middle of the screen would be (256, 2343 .
FORMAT: "#0B2546B256" in the FR4 format would set 256 X
256 to (B,@).

FF FOINT MODE (DEFAULT)
This mode plots only the end points. The $C letters and
characters are drawn in points rather than lines or
vectors while GRAFH BOX is in point mode.

0 MACRDO BUFFER COMMAND
The macro command group permits user storage of drawing
routines callable by 3 characters and a number. There

are {five commands altogether:
¥0D+N — Deletes macro M from bufter.

FOE+N

Enter=s data and commands following as macro
MN. Subseqguent input will all bs stored,
including <CR> and <LF>;, until any B is
encountered. This terminates macro input.

¥0OR — Restores saved drawing parameters

305 — Baves current drawing paramneters
{origin, position, line and area fill
pattern,; input format, drawing color,
dirawing format, and pen position )

FRE+N — Exescutes macro M.

FLT — Zeroes macro butfer (erases all macros).
##NOTE There are 12K buffer space, and 256 macros {(numbered 1-256&)
available. A macro may contain any sequence of commands or text

except $R@, including control characters, <CR>,LF and non-printing
characters.



HFFENDIX B.

FR INITIATE GRAFPHICS/SFECIFY DATA FORMAT
This resets the graphics functions of the Graph Box.
1t alsc specifies the form (INTEGER or FREE FORMAT ) in
which all data will be expected.

INTEGER FORMAT (FRI1I-FR%

1. Immediately following & command, i¥ the data is
a "-", "+" gor a digit, data is assumed to follow in the
specified format wuntil a <CR>»;, <LF>r; or other control
character is encountered. Zeroes, spaces, "+" and "-"
are counted in the number of digits expected.

2. I+ the first character following a command is
not  one of the above, the GR enters a search mode. As
soon as the character + is encountered all data is
assumed to be in the specified ftormat. Termination of
the dats by a <CR>;<{LF> or other control character
causes the BR to initiate the search mode again.

FREE FORMAT (3R or FRB) (DEFAULT)

i. Dats are assumed to follow in & FREE FORMAT
{i.e. data separated by a v+, —; oOF space(s})
until terminated by <CR»,<LF> or other control
character.

2. I+ the GRAFH BOX encounters an ASCII  control
character ,it enters the search mode. When it again
finds the+, the data is assumed to continue
in FREE FORMAT.

MNEW GRAFHICS COMMANDS ARE ALWAYS RECOGNIZED IN THE SEARCH MODE.

5 STOF FLOTTING
This turns offt the GB.

=8



AFFENDIX BE.

e

TRANSFER DATS TO EPSOM (PARALLEL FPORT)
There are 7 commands which are part of this seguence.

i

i. $TL +A +B +C +D +E +F — Large plot (68 x 72 dots/in)

2. ¥76 +4 +B +C +D +E +F — Graphics Mode (72 = 72 dots/in
(DEFAULT)

Fe ¥TH +A +8 +C +D +E +F — Hi Res (128 x 144 dots/in?

= Printing zoom ftactor (1-1&2
= Epson columns to skip (5AME AS PIXELS
First X coordinate
Last ¥ coordinate
First ¥ coordinate
Last ¥ coordinate

I

it

Mg nm D
il

MOTE#+% MODIFIERS C,D,E,F FERMIT SCREEN WINDOWING
A FERMITS PRINTING ZOOM

4. FTC+ A + <CHARABCTERS: Transters 6 succeeding
characters
FORMAT: "$TC+4+ABCLEFG" prints "ABCD" since only 4 characters are

B s

transterred.

Sa FTD+ f.. (data) Transters 8-bit binary
equivalent of decimal data
to printer

= FTV Dumps screen as displaved
{72 ¥ 72 dots/inch? to
EFSON FXB@/186. Other
printers may distort.
{(DEFAULT

7 FT1T.. Reassigns DUMFP {(FRONT FANEL:
A5 FOLLOWS:

£¥TTL Dump 68 x 72 dots/inch
FTTE Dump 72 » 72 dots/inch
ETTH Dump 128 = 144 dots/inch
Fi UF FEM
This raises the "pen” to enable moving from one point
to another without leaving & trsll or line.
30 VECTOR HMODE
Draws a line between endpoints (data received in proper
R modes)



AFFENDIX EH.

FX AUTO-INCREMENT X AKIS
This automatically increments the X axis by a specifiesd
value. Subseguent data are assumed to be the Y values,
relative to origin. DATA MUST BE IN FPROFER FORMAT.
FORMAT: "#R%X S 18 15 25 18 35" plots a series of
points (18,15,25,1@8,35) with GE incrementing S pixels
along the ¥ axis each time.

FY AUTO-INCREMENT ¥ AXIS
- Thizs automatically increments the ¥ axis by a specified
’ valus. Subsesguent data are assumed to be the X values,
relative to origin. DATA MUST BE IN FROFER FORMAT.

THUS KO+X Y THEN Y=Y+5TEF VAlLUE
KO+X Y etc.
¥7 SETS VIDED "COLOR™
This sets the "color” of the drawing to:
1 = White
B = Black
FORMAT: FRINT "sZ6FE" CLEARS SCREEWN TO EBLACEK.

48
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APPENDIX C.

REM Unit 14 must be spooled to the Braphics Board via
REM the VBEG driver.
REM Use the FDOS command SU 146 ,VGBG or
REM use the BASIC command SFO0OL 14 TGO "VGBRG"
REM and then use UN{IT? 17 for output to VGEG and consolel
REM
SFOOL 146 TO "VGEEE"
REM ##deatsess
DIt CL23
REM ###®dassss

P=FP+T

X=256

¥Y=256

UMIT 1

FRINT "Random Walk #":F

UMIT 16

FRINT “"$R$VFIBFEKEZI150 & B¢

FRINT "FUsM @8 BFFZZHL$B+Random Walk # “3:F

FRINT “FUsM 2546 256%D0
FOR J=1 TO @&

GOSUE S@an

NEXT J

FRINT %I i@~

GOTO 188

REM ##33#aaans

FOR I=1 70O 2

CLIl=1-2%RND

MEXT I

K=X+32#CEL11

IF x>48@: X=458

IF X<32: X=62

¥Y=¥Y+Z2#CL2]

IF ¥Y:488: Y=456

IF ¥<32: ¥=462

FRINT #9997 :"$M"sK:Y

RETURN

Random Walk Demo output is on following page

41






APPENDIX C.

1@ REM Unit 16 must be spooled to the Graphics Board via
2 REM the VGBG driver.
= REM Use the FDOS command SU 146,VGBG  or
2 REM use the BASIC command SPOOL 16 TO "VGBERG®
=@ REM and then use UN(IT) 17 for output to VGBS and console)
S5 BPO0OL 146 TO "VGBES™
S&  UMIT 17
&8 REM
T OREPM s aEEgass
g8 DIM CL3
ZE REPM # ¥ #utesss
i18@ P=F+i
118 PRINT "$R$VFIBFEFZ150 B @
128 PRINT "$U$M B BSF22FB+FICTURE # ":P
138 PRINT "FUsM 256 ZS56FD3FF11HBE"
15& FOR X=1 TO o@
168 GOSUE @6
178 NEXT X
i@ FPRINT "I 28¢
198 GOTO 1@&s
ZBE  REM #ddmasras
SBE  FOR I=1 TO 3
518 CLII=RND
S28  NEXT I
S PRINT "$D$SM”:
548 FPRINT #7E999"; 16+4B8%#CL23; 76+360B4C033
ool F5=U3Z+96%#CL110
568 FRINT "$#U%L -8 B3%B+":%5
o768 PRINT "#%L-8 8%AC 16 17 L &-8"
oSP8 RETURN

Picture Plot demo output on following page
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APPENDIX C.

i@ REM DEMO SOFTWARE FOR GBRI

2 REM WRITTEN 18/15/86&

3@ SFDOL 16 TO "VGBG" 'SEND FRINT STATEMENT TO GBI
4@ UNIT 17 'SHOW ON CONSUL TOO

5@ PRINT "$R" 'ACTIVATE GBI INM FREE FORMAT

&8 PRINT "£Z@%k" CLEAR SCREEN TO BLACK ($I@)
7 FPRINT %M 2546 2546 "  'MOVE TO CENTER SCREEN
8@ FRINT "$W$60C 18 25 " 'WECTOR MODE/ CIRCLES OF 182235

7@ PRINT "$A&FEB” 'FILL CIRCLE TO BOUNDARY
188 PRINT "FT76+2+106+208+290+206+298 ©
i1@ REM AROVE FRINTS OMLY CENTER OF SCREEM ZOOMED

128 REM

138 REM -

14 REM SEE EXAMFLE #1 FOR OUTRUT

i3 PRINT "#Z@%K" !CLEAR SCREEN TO BLACK

168 FPRINT "M 1860 S8 D " 'MOVE TO LOWER LEFT BUADRAND/FEN DOWN
i78& FRINT "$M 2088 50 288 156 188 156 188 36 " ! MAKE BOX

188 FPRINT %X S " 'SET AUTC INCREMENT FOR X AT 5 FIXELS

128 PRINT "+568 78 148 118 535 " 'Y DATA

286 PRINT "+3% 188 &5 7% 88 *»
21@  PRINT "+2% 142 54 115 %2 *
22 FRINT *+18@ 532 142 138 38 ©

23 FRINT "£Us$M 1868 25 ° ! RAISE PEN ANMD MOVE

248 PRINT "$FHB0O$CS5B+Test Frogram” BET CHAR ATTRIBUTES ($FHBG) 2 LABLE
258 PRINT "$TG+1+B@+75+Z216+15+16@" 'PRINT WINDOW AREA 1:1

268 REM

278 REM SEE EXAMFLE #2Z FOR OUTPUT

2868 REM

226 REM MACRG EXAMFLE

@@ REM

318 PRINT "$RFRE+1+5Z8550 @ B $VEFUY; 'SET FARAMS/INIT HMACRD #1
32 FRINT %M 108 108 %D +208 166G 200 266 1080 266 188 188 "
325 FRINT "FF1B"j 'SET 51ZE OF CHARACTERS

IEZ@  PRINT "$UsM 110 1168 $CSB+HERRDORY: FRINT 'WRITE MESSAGE
34&  FRINT """ END MACRO ENTRY

358 PRINT "sH ! HOLD PROCESSING UNTIL "CONT® BUTTON FRESSED
268 FRINT "sQX+1" 'EXECUTE MACRDO #1

378 RESET 'CLOSE DRIVER (MUST BE DONE TO RERUN FPROGRAM)

>86H END

Outputs on following Page
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APPENDIX C.

Example 1

bLb

K -
S
L wg P e )
L g cmpnens’ = *
.

Example 2
|
:




APPENDIX C.

Example 3

1526
153a
153&
3 "
1556
1568
1578&
1588
1578

o Bl —
!_1'.~'txJ,-._.): iHl b Ll_( 1 \“l' T “»‘ d”!hx-l

Character generation program

FRINT "$ZI6%K ©
FRINT "#$Z1%M 18 458 #F1Z2#C8C+Character Sets
PRINT "3M 168 420 $FBG SESE+ABCDEFGHIJKLMMOFPRRSTUVWXYZ <>7L01=+77 IN@HFL"Ix!

PRINT *3M 190 400 $BSE+abcdefghiijiklanopgrstuvwxyz <>7LI1=+Y I\N@RFL &=L 7
FPRINT “4m 1@ 380 $FG$BSC+abcdefghi jklmnopgrstuvexyz<>?0I=+%7 INBHFL 2w ! {5

FRINT “3M 1B 340 $FLOG3BSC+ABCDEFGHIJKLMMNOFERETUVHIYZ ©

FRINT “$M 1@ 348 $BESC+abocdefghijklmnopgrstuvwryz <>7LI=+Y IN@HFL ! LT 0V
PRINT “sm 1@ 320 $FGE3ESE+abcdefghi jklmnopgrstuvwxyz <X?01=+"" @#$4 &x ! {3 ¥

P

Sample output from above

FECOEF GHITHLFHOPORS TUVME YT

RHENTRE
ancdef o i ._! bt e ] Tt s 7 LA I o S FE

A e e e o e R A AR L S

HECDEFGHIJELMHOPORSTUYMEYZD
"-Tjtif;j":"f 4111 lr 1»51:1!..;—“1“ —+ R J’
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AFFENDIX E

COMFONENTS FOR GE1 VYME BOARD——— MICROGRAFHICS INC. 1@/31/Bé&
ui-ug 4164 {158 ns) SDCEETS Ci-Cid ALl .1 SPFRAGBUE
us L5112 C13-14 (F2ECZSUIB4MBSER)
uis LEIEE Ci16-47

Lit1 LEGE C47-55

iz 52568

uis 518 RNi & FIN 478
ui4 L8|z RNZ g8 FIN 18K
Uuis Ls@z RNZ & FIN 18K
Uisé L574 R4 18 PIN 18K
L1z L5244 , RNS 8 PIN 18K
uis L5146 RiN& g PIN 16K
Ute-22 74153

U223 585 Ccii S6Bpt (Disc)
uz24-2% LE138 £iz I%Bp+ (Disc)
Lz24 L5173 Ci5 iSp+t {(Disci
u27 L 554
uzg L5574
L2272 LE167Z £48,5& 15 TANT 2@y
us@a F427% £57,50
Uu=1 L5164 C57,C68
Uzz &84S SOCKET Cé1
U3= L5139

Uz4 5287 SO0CKET

35 &8ROZE SOCKET Ri-2 47 1746 S%
L34 27128 Hitachi SOCKET R3 1k

HN4BZ712B6-25 or egual R4-14 4=

LE7-59 L8Z74 Ri15-16 568
MY L5244 Ri7 1@
U4l LEE74 R1i8 ik
a2 S84 Ri7 1&88
ug= 574 RZ6 1BakE
Liq4 t 554 RZ1 22
Bas LEBEE? 22 22K
Lda L5244 RZ23 278
ug7z LBE74 24 18@
Li4g L5@s R25-2 158
L4z 7433
USB-53 8136
US4 L5244

55 F245
UsSé LE37S



APPENDIX E

BBl FARTS LIST CONT.

MISC FPARTS
DI CONNECTORS (ERNI 53346825
LEDSE DIALITE { #5358 @486&)
SHWITCHES ALCO TRPB-11( BUTTONS #CT 41 @&
DIGDES {(inMP14 or 1N4148)
ZNFL4E
XTAL 14.31818 MHZ (NYMFH NMFP 143
HEADERS FOR JUMPERS (SINGLE HIGH DBEL ROW .1 CENTERS!
<2 NOT FOFULATED {BAME A5 ABOVE)

a2 I <R O o

CAFPACITORS ™ SUFRPFLIERS

Cii CENTRAL LAE #DDZIB5S41 OR EBUAVALENT

ciz o #DD3IB3I91 DR ERUAVALENT
Cis - #DD3B158 DR EQUAVALENT
C48,56,57,53,89,60,61 KEMET #TS&62B1S6KBS@ASC

OR EQUAVALENT

ALL SOCKETS GOLD AND LOW FROFILE
ALL RESISTOR METWORKS STANDARD LOW PROFILE BIFS

NOTE: THE 68B4S MUST NOT HAVE THE EXTENDED INSTRUCTION SET
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DRIVER LISTINGS

dode e ko

deode okeode ok ow sk ode ok e e ok

ok ok R ok om oW ok koo

*

o YMEGEG: SR 2B—-NOV-85
T3 3 36 36 30D I S 3 B3R R R SR 00 M N I S R N M R I SR R R SR S T
‘ *®
&8k FDOS ‘VGBGE® DRIVER #®
OUTFUT TDO VMEGE-1 GRAPHICS EBOARD #*
(BRAFHICS PORT) #®
B3
T3 30 A IR 46 I S A I I S B M R I 6 B R R R I R A
%+
DRIVER GENERATION *
. *
A5SEMBLE: #*
MASM VMEGEG: SR, #VMEGEG: RE *
L3
MAKE & SYSTEM FILE: *
MSYFL VMEGEG:RE,#VGEG *®
+*
SET DRIVER ATTRIBUTE: #®
SA VGEG,DR *
E-3
RN N NS H SN EF SSRGS SRS SN
DS.L = CHARACTER COUNT (-1 = LINE}
D7.W = CHANNEL STATUS
{AZ) = DRIVER BASE + 4
(A%) = MEMORY BUFFER
(A4) = FILE SLOT
(AS) = SYSRAM
{A&) = TASK TCE
(A7) = RETURN ADDRESS
oFT FDOS
SECTION @
. DVGE DC. W FOSS :DRIVER ID
DROF ERA.S OFEM : 2 DFEN
. DRCL BRO.S CLOSE : 4 CLOSE
DRRD BRA.S READ ; & READ
DRUWR BRA.S WRITE : B WRITE
DRFS MOVEBS.L #86,DE ;1@ FPOSITION
E-3
EEE SRR S RS S S S S S Y S S S L S S R S NS
% FOSITION = ERROR 7@
RTS
E-3

e R R R T S R R

* READ FROM DRIVER = ERROR 8@
=
READ  MOVER.L #802,D0 : ERROR 88
RTS
=+
R R L R R Fop B R Rt E R
# OFEN DRIVER
#*
OFEN
®*
EEEER RN R R N N SN RN R H R EE R R H R
# CLOSE DRIVER 50

*
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APPENDIX G

]

CLOSE CLR.W DB s RETURN .EG.
RTS
#*
YR N N R S R SR R S
#* WRITE TO DRIVER
+#+
. WRITE MOVE.BE (AT +,D2 : GET CHARACTER, DONE 7
? BNE.S @1 :NO - SKIF
T5T.L DS :¥YES — WRITE & LINE 7
BMI.S CLOSE 1 YES — FIMISHED
. _
@1 MOVER.L #1@G8,D@ :SET UF LDOF COUNTER
@z BTST.BE #7,5FFO@@7 :PORT READY 7
' ENE.S @3 :YES — SKIF
DBNE D@, &2 :END OF LOOFING 7
MOVEG.L #108,D8 :1 SECOND DELAY
MOVE.L #128,D1 s LOCAL
XDEY sDELAY #128 FOR 1 SECOND
EBNE.S @i sFULL
X8UI : NOW SUSFEND FPROCESS
BRA.S @i sON RETURN TRY AGAIN
+#
@3 MOVE.B DZ,3FFOB@i s DUMF CHARACTER
SUBR.L  #1,DS s DONE 7
BNE.S WRITE :NO — LOOF
BRA.S CLOSE :YES — EXIT
%+
FE R R R S S B R A RS S S S R R
#* DRIVER LENGTH CHECK
IFLT 256— (#—DVEE+4)
FAIL ## DRIVER LENGTH ERROR ! #%
ENDC
-3
I R R L S Y
® END
END DVGRE
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¥ VYMEGEF: SR 2B-NOV-85
BB 30 R I S I B S S 30 3 S I S S S R RN

&8k FDOE "VGERF® DRIVER
DUTPUT 7O VMEGE-1 GRAPHICS EBOARD
(FRINTER FORT!

O OR R R
dog ok ok o

| RN RN RS RS E SRS R S R N

B O I T I

BN R A N

LA I A T

[
ks

*
DRIVER GENERATION +*
- 3
&H55EMBLE: #
MASHM VMEGEF: SR, #VMEGEF: RE #
*
MAFE A& SYSTEM FILE: ¥
MSYFL VYMEGBP:RE,#VGEP #*
3
S5ET DRIVER ATTRIBUTE: ¥*
54 VGEF DR #
#*
R R H R R R R R R R
DS.L = CHARACTER COUNT {(—1 = LINE}
D7.W = CHANNEL STATUS
{AZ2) = DRIVER BASE + 4
(A3 = MEMORY BUFFER
(A4) = FILE SLOT
{ASY = SYSRAM
{A&) = TABK TCB
(A7) = RETURMN ADDRESS
oPT FDOS
! SECTION @&
IVEF DO W FASSH sDRIVER ID
- IROF BRA.S OFEN : 2 0OFERN
RCL BR&.S CLOSE : 4 CLOSE
- OJRRD BRO.S READ ; & READ
- IEWR BR&.S WRITE : B WRITE
- IRFS MOVER.L #76,D8 : 184 FOSITION
3
 EHEREHER RS SRR R R R AR R SRR S H RS ERERREH
= FOSITION = ERROR 78
RTS
2
R R T Y Y R R e R ]
% READ FROM DRIVER = ERROR 880
EAD v MOVER.L %B8B,D@ :ERROR 88
RTS

R R R kR D e nn T

3 OPEN DRIVER
£

EH I H A F I B B B S S 0 HE R I R
¢ CLOBE DRIVER
: F 52
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- CLOsE

/,;*

CLR. W D@
RTS

APPENDIX G

sRETURN .EGQ.

o3 B S S 3 23 30 0 3 0 3 R 0 0 30 3 330 3 6 0 S SR IR I 0 S R IR R 3 3

WRITE TO DRIVER

MOVE.B (AS)+,D7
ENE.S @i

TST.L DS
EMI.S  CLOSE

CHMFI.BE #36B46,D2

:GET CHARACTER, DONE 7
sNO — SKIF

sYES — WRITE A& LINE 7
s YES — FINISHED

sLFE 7
BER.S @3 $YEE — GBKIF
CHMFI.E #38D,D2 iCR 7
BNE. S @2 sNO — SEKIF
BSR.5 @4 :WAIT FOR FORT TO BECOME READY

MOVE.EB #%BAH,$FBBBS
BSR.5 @4
MOVE.E D2Z,$FFo@es

sDUMF A LF

sWAIT FOR FORT TO BECOME READY

: DUMFP CHARACTER

53 SUBE.L  #1,D5 ;s DONE 7
BNE.S  WRITE sNO — LOOF
ERA.S  CLOSE ;ELSE FINISHED

S -

34 MOVER.L #18@,D8 ;LODF COUNTER

5 ETST.E 43,%FF2807 :PORT READY 7
ENE.S @b sYES — EXIT
DBNE DG, es ;END OF LOOFING 7
MOVER.L #18@,DD ;1 SECOND DELAY
MOVE.L #128,D1 ; LOCAL
XDEY sDELAY #128 FOR 1 SECOND
ENE.S @4 s FULL
XSUI : NOW SUSFEND PROCESS

, ERA.S @4 :ON RETURN TRY AGAIN

D RTS sEXIT

BN HFRETF R H T TSN TSRS RS RS S E R Fs

® DRIVER LENGTH CHECE

¥
IFLT 2S6— (#-DVBF+4)
FAIL #% DRIVER LENGTH ERROR ! #=
ENDC

i #
RN RN R R U R S R RS S S R RN A

] END
2

END DVYGF
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TEST PROGRAM APPENDIX G

YMEGE: BR 1Z2-0C7-8B5

GRAFHICS CONTROLLER TRANSBFER TEST FOR VMEGB-1

E@u ¥FFRBaG s VHMEGE ADDRESS
XFHE MESB3 s PRINT STARTUF MESSAGE
LEA VHMEGE ; A : VMEGE ADDREGS

1{Aa@ IS5 DATA TO BDARD (WD)
I (A I5 DATA FROM BOARD (ROY

o (Al IS5 PRINTER DATA TO BOARD (WO

7 iag@: IS BOARD STATUS (RW)

F{AB) 15 ROARD VECTOR (WO

XG6CC s CHECK CHARACTER

BLO.L EXIT :C

BLT.S BRE 1 s LESC3H

BEBR.S &=

HMOVE. B D@,1 A8 s SEND CHARACTER 7O VMEGE
CHF.EBE #¥1i3,D6 s<CR> 72

BME.S @z

XPCL s <CRHLF>

BRA.S &3

XFCC sabkl CHARACTERES EXCEFT <CR>
BIST #3537 (4B s DATA FROM VMEGE 7

BER.S @4 : MO — BKIP

MOVE. B (A8 ,DE s GET CHARACTER

ANDI.W H#FFF,DB ;: ONE CHARACTER

xPEC s SEND CHARGCTER 70 SCREEN
BRA.S @1 0~ :GET ANDTHER

RINTER FORT TRANSFER TEET FOR VMEGB-1

XFMC MESBI : LESC]
XPHC MESB4 s FRINT STARTUF MESSAGE
LEA VHMEGE , AB ;s VMEGE ADDRESS

1{ae) IS DATA TO BOARD (WO

ZiA@: IS DATA FROM EBOARD (RO

SiAB) IS5 FRINTER DATA TO BOARD (WD)
FAAG: IS BOARD STATUS (RW)

FLAB) 5 BOARD VECTOR (WD)

XGLCC ' : CHECK CHARACTER

BLO.L  EXIT sC

BLT.S  BRE? : [ESC3

BEG.S @3

MOVE.E D@,5(aD) ' s SEND CHARACTER TO YMEGE
CMF.E  #13,DB $<CR> 7

BNE.S @7

XPCL s SCR><LF>

MOVE.E #18,5(A8) §SLF >
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APPENDIX G

BRA.S @3
XPCC :ALL CHARACTERS EXCEFT <CR>
BRA.S @1

+*

* GRAFHICS CONTROLLER CONTINUOUS INPUT TEST

*

BRKZ:  XPMC MES®1 ; [ESC]
XPMC MESBS s PRINT MESSAGE
LEA VMEGE , AB , s VMEGE ADDRESS

*

* 1(AB) IS DATA TO BOARD (WD)

# 3(a8) IS DATA FROM BOARD (RO)

* S (AB) IS PRINTER DATA TO BOARD (WD)

* 7A@ IS BOARD STATUS (RW)

* 7 (Al 15 BOARD VECTOR (WO)

k2

@1z XBCC : TRY AN INFUT CHARACTER
BLO.L  EXIT ;0
BLT.S  BRKS s LESC1
BTST 87 ,7(AB) :READY FOR & CHARACTER 7
BEQ @1 sNO - LDOF
MOVE.E #37,1(A8) sSEND A ‘SFACE"
BRA.S @1 s AND LOOF

+*

* CONTINOUS CHARACTERS TO PRINTER

k-3

BRKF: XFMC MES@1
XPMC MES@& : FRINT MESSAGE
LEA VMEGE , AT s VMEGE ADDRESS

k-3

% 1 (A IS DATA TO BOARD (WO)

* I(A IS DATA FROM BOARD (RO)

* S (A8 IS FRINTER DATA TO BOARD (WD)

% 7 (am) IS BOARD STATUS (RW)

* 7 (AB) 1S EBDARD VECTOR (WO)

+

@1i: XGCC : CHECK. CHARACTER
BLO.S  EXIT :C
BLT.S5  BREK4 s [ESC]
BTST #3,7 (A s PRINTER READY 7
BER.S @1
MOVE.B #37.5(88) ;PRINT & SPACE
BRA.S @1

=

*

+#*

BRK4:  XEMC MES@1
BRA.L  START

EXIT:  XFMC MESBZ :PRINT EXIT MESSAGE
XEXT ;EXIT TO PDOS

Aok
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. MES®1:
. MES@Z:
| MESB=:
. MES®4:
| MESBS:
| MESBé&:

ar
=

DC.B
bC.H
DC. B
DC. R
DC.E
DC.E
EVEN

END

$BA,$8D, ">

APPENDIX G

ESCAFE " , B

FOOL,FBD ;" >>"C-EXIT ' 8

B0, 80, TVHEGR-1
*B6, 58D, "VMEGE-1
00,580, "VHMEGE-1
¥8h, 580, "VHMEGE-1

START

Graphics Controller Transter Test ;04,580,808
Frinter FPort Transfer Test’ $#86,50D,0
Continuous Characters to GO ,$#0A.$8D,8
Continous Characters to Printer’ $84&,%8D,6
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