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SECTION 4 INTRODUCTION
1.1 DEFINITION OF CHRRACTER GRAPHICS
The term "graphics" broadly describes various tggts of
pictures, line drawings, or other related visual media. n the

context of computing, graphics is the process of generating these
visual effects on some display device via software control

Computer graphicsz are generally displayed on a video screen
This allous rapid manipulation of the display for real-time screen
ugdatlng; animations, etc. Printers are not ractical for any but
the least involved graphics displays because they lack the high speed
capabilities of the video display. ;

"Character" iraphics is the creation of these visuals
through the arrangemen or movement of alphabetic, numeric, and
special-purpose characters on the videc screen. Examples of these
special characters are various geometric shapes, vehicle outlines
(planes, cars, etc ), and gaming symbols such as plaginr card suits.
Non=character graphics rely on Jilluminating individual dots or
squares on the screen, andhave no speclalized character capabilities.

‘4. 8 APPLICATIONS

The applications of computerized graphic: fall 4into three
?onoral categories: mathematics, gaming, and free-standing graphics.
hese are briefly cutlined as follows:
1. Mathematics - graphs, charts, histograms,
plotting, graphic data representation.
-3 Gamin? = arcade, video score keeping, playing
ields, game boards, simulations
3, Frtt-ltlndini graphics - animations, complex
gin-Tou ng images, and kaleidoscopic
splays.

1. 3 BRIEF DESCRIPTION - OSI GRAPHICS CONCEPTS

Ohio Scientific microcomputer s?stoms omploging either the
600 board <(complete single-board computer’), or the 49 VYideo board
and 542 Keyboard combination offer advanced graphics capabilities,
The 5S40 and 602 boards utilize the CG-4 character generator ROM which
stores data for 2356 gaphics characters. These include upper and lower
case =1phabotsa numerals, punctuation, and over 162 gaming elements,
The 342 and €80 boards contain special softuare-scanned <(polled>
keyboards which make full use of the graphics characters and alphabet
provided by the CG-4 ROM
In graphics ngglications; & particular character is
called to _the screen by KEing the character’s code number <o the
address of the video memory location where it is <to be displayed.
The code numbers are structured around the standard RSCII system, but
incorporate extra codes to accomodate the additional non-standard
characters. During normal entry of alphanumeric data. all alphabetics
and numerals_ are avallable <o the user through conventional
keystrokes. Table 1-1 at the end of this manual shows outlines and
codes for_the 256 characters provided by the CG-4 firmuare.
Table 1-2 provides data on the Ohio Scientific CHALLENGER
series microcomputers which utilize <the model » S42, and e
boards, Conversion data 1is included +for modifuing older Ohic
%citg}iric microcomputers to perform advanced graphics or keybcard
unc ons,

1. 4 FEATURES - 5S40 RAND é@@ VIDEO

The Model 540 Video board contains 2K of memory dedicated to
the video display. This gives a 32 line/é4 column format. A guard
band has been provided on the lateral edges of the screem so that a
full 64 columns are visible. A minimum of @88 lines is normally
visible on a true TY monitor. Where a modified television is used as
a monitor, the vertical height control may require adjustment <o
display the maximum number of lines. Figure 1-1 at the end of +this
manual shows the memory mappin? for the 542 Yideo board. Each square
in the grid represents a location on the video screen.
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The 548 Yideo board iIs automatically reset +to the 32/64
format when the system is powered up. Houever, the 548 board can also
operate in a 32 line/32 column format. The contents of +the memor
location 56832(dec) determines the format. When an odd number from
to 255 ig stored in this location, the format will be 32764, When
the contents of this location is even, format is 32/32. This
location can be addressed and altered via a POKE statement, either in
the immediate mode or under software control.

In the 32/22 format, the character addressing system is the
same as that used in the 32/64 format, The major difference is that
only the first 32 characters of each line are visible. The memory
mapping for the 5408 VYideo board in the 32/32 format is provided in
Figure 1-2 (end of manual). The guard band and 3@-line feature of
the 32/64 format have been retained.

The model €08 board contains a 1K single-format raphics
system. The videc memory begins at DoOB@Chex), or 53248(dec).
However, the guard band feature has not been incorporated, _and the
visible character field consists of 24 lines of 2% columns. The first
vigible character in the upper left of the screen is accessed via
address 33379(dec). The video memory map for the 608 board is shown
in Figure 1-3 (end of manual).

SECTION 2 GRAPHICS IMPLEMENTARATION
2.1 BASIC POKE STATEMENT

The O0OSI character graphics syustem utilizes the BASIC
language "POKE" statement to access the uvideo memory. The code for a
desire Sraphics character is POKEd to a specific memory location. R
typical POKE statement assumes the form:

POKE (address, base 18), (character code, base 10>
EXAMPLE: POKE 354832, 1

The ocutline and

co
provided by the CG-4

de fFfor each of the 235§ graghics characters
ROM is given in Table 1-1 <end of manual)d

2.2 PLOTTING TECHNIQUES

Usin POKE statements, video memor maps, and raphics
character outgino/codo number tables, the user gan gonorlto grograml
for invelved still images. Several short example are now provide
for programming motion on the screen,  Thege samp!o program F 1) [

square” character uwhich is coded "164", he thecries cutlined can be
expanded for more elaborate programming.

2. 82 1 HORIZONTAL PLOTTING = 3542 AND 622 BORRDS

The followin regrams are intended for gtem mpl g}
a 342 Video board, an gangbo run in the 3!/3! or 5/5 form :.p UHt 3
sglt ms usin th; 2@ boar the uédgo addronlii i 4 n S37R3
should be substituted for ?830 an 3872 respective Ro’or ¢ the
video memory maps, Figures i-1, 1-2, and 41-3 as needed

i@ REM=--~DRAW LINE LE;T TO RIGHT---EBG%_ 55723

2@ FOR X=3383€ TO 33872
Eg :gEETx61$% 38: NEXT T:REM T OOP

- ' ' - TN = H -
S8 NERT % LOOP=TIME DELAY

For a line from right to left, modify the program as follous:

1@ REM---DRAW LINE

€8 FOR X=33872 TO S
25 REM=--="X" LQOP C
42 FOR T=2 TO 20: NE

RIGHT TO LEFT==--
3830 8
QUNT
XT T

-4
m

§ BACKWARD FROM $387@---
: REM=-FASTER "T" LOOP--



To move a single square from right to left, add:

45 POKE X, 32
46 REM---32 IS THE CODE FOR A BLANK SPRCE=--
47 REM--SQUARE ERASED BEFORE NEXT ONE RPPEFARS--

To move a single character left to right. change:
20 FOR X=35383@ TO 53870

2. 8.2 VERTICAL AND ANGULAR PLOTTING - 3542 BOARD

Vertical motion is achieved by POKEing characters intec a
vertical column, With the 548 Video board, contiguous vertical
scrozn'laca ions ma! be accessed via video address increments of <+64
or =64, 8$zsificu ’y the FOR=NEXT lgop containing the wvideo
#dfroc o3 STEPs by +64 or =64, This poin is illustrated by the

ollowing program {(refer to the video memory maps as needed),

gS ROR wmbigee rs S94Ne sTEr 64
38 'POKE_X.'1

s

é

o
o0

o "
@ FOR T=@ TO S@: NEXT T:REM-~TIMING LOOP==
8 POKE X+ 320 REM--~ERASES SQUARE---

To plot upward, change the fellowing statements:

1@ REM=-=-PLOTTING UPWARD==~
80 FOR X=354288 TO 53248 STEP -64

Angular motion upward or downward can be plotted by usin @
FOR=NEXT loog increment other than +84 or -€4, Mogion -!t vagious
vertical angles is plotted by using the increments shoun in Figure
2=1., Remember that to increment he 'video address by a negative
number, the FOR-NEXT loop must STEP frem a numerically greater address
back to a lesser address.

i

-—— -1' L=t e +1 -
+62 +63  +64  +65 +66

FIGURE 2-1. FOR-NEXT LOO® INCREMENTS - 548 YIDEOD

2. 2.3 VERTICAL AND ANGULAR PLOTTING - €28 BOARD

The same technique that is use for creatin vertical movement
with S4@-based systems is used with the 680 board) ghat is: characters
are POKEd into vertical rows on the screen. The difference is <that
the 608 video memory size is 1K rather than 2K as with the 548 board.
Hence. the addresses which access the video screen locations are
different. Contiguous vertical locations are plotted wvia FOR-NEXT
doop increments of +32 or -32 (refer to the video memory map, Figure
1-3). This technique is demonstrated by the following program:



18 REM-~=PLOTTING DOWN=-=-=-
28 FOR X=53744 TO 354174 STEP 32
38 POKE X, 161

40 FOR T=@ TO 58: NEXT T:REM=--TIMING LOOP---
=17 ﬁgﬁ% §a3E=REH--ERHSES SQUARE==-~-

The program may be alt d tom th
iz fgllgwing: d ere © make e square move upward by changing

18 REM=---PLOTTING UPWARD===

20 FOR X=344171 TO 53741 STEP =32

Argular motion upward or downward can be plotted b usin a
FOR-NEKIologp increment oghor than +32 or =32 pnotinn !t uarioul

angles the vertical is achieve usi ] increment shown 4in
FLE re £-2. When uritin? a FOR-NEX ulo:gnier Egunrg motizga rgmzmbtr
P from dly dress

that the locop must STE a numerica greater video 8 e a
lesser address.

- =33 =32 =31 =30

FIGURE 2-2. FOR-NEXT LOOP INCREMENTS - éee VIDEO

2.3 SCREEN CLEAR TECHNIQUES

The video can be cleared by cne of three methods. The first
of these is a multiple scroll. The second s an extension of <the
BRSIC POKE statement which fills the screen with blanks. The third is
a fast machine language subroutine which gives instantaneocus screen
clears. Each method has unique features which suit various
applications. Examples follow.

2.3.14 MULTIPLE SCROLL

This short FOR-NEXT loop will repetitively scroll the screen
until it is blank. This method is fairly rapid but it is
non-selective

1@ FOR %X = @ TO 32 : PRINT : NEXT X

2.3 2 BRSIC POKE SCREEN CLEAR

The folleowing program clears the screen by PUKELng a blank
space t9 video memory locations. Its advantage is _that :oloct ve
areas i the screen may be erased. It is somevhat slower han
multiple screll.

10 REM--FIRST, FILL THE SCREEN WITH ngHR!O--

20 FOR %==3248 TO 55295: REM--FOR 63@ BOARD, USE--

21 REM--34272 INSTERD OF 35290==-

32 POKE X, 161

40 NEXT X

S@ REM=--ERASE SCREEN NOW==

82 FOR %X=33248 TO 353293: REM--FOR 628 BOARD, USE--

61 REM--34272 INSTERD OF SS298-=-

78 POKE X, 32

88 NEXT X



2. 3.3 MRACHINE LANGUAGE SCREEN CLERR

The screen ma* be cleared very rapiqlf by utilizinﬁ a machine
language subroutine. he BRSIC program wil execute the machine
lanaul @ subroutine when it encounters a statement containing the
"USKR" function, such as:

19 ¥=USR(X)

A requirement is that the highest 24 bytes of sHstem RAM must be
reserved for the subroutine. This is done after the sustem is powered
up or reset by answering the prompt "MEMORY SIZE?" with a number equal
to the address of the highest existing RAM minus 24 bytes. For
example, on & system containing 4K RAM, 4695 - 24 = 4672 bﬁtos. On a
ggst-m gontlining 8K RAM, limit the memory size to 81i91i-24, or 6467

tes. The BRSIC language program then stores the decimal equivalents
of the machine language op-codes in these 24 reserved locations. R
general-purpose program for a 4K M system follous.

10 RESTORE : K=1@24 : NmY% : BmiKuN : C=B/256-1
15 POKE 11, 232: POKE 412, C
2@ FOR P=B-24 TO B-1:RERD M: POKE P, M: NEXT F

EZLéil' 25 POKE B-2, C:POKE B-18, C
32 DATA 169, 32, 180, 8, 162, 0, 157, 0, 208
. 48 DATA 232, 208, 230, 238

S8 DATA 240,418, 13€. 208, 244, 165, 208
uff €@ DATA 141, 248,19, 96

NOTES: 4. "N" = pumber of K of system RAM.
On an 8K sgstog =8, on a 16K
» @TC,

2. "FP %H’tﬁﬂn":iar addresses to be
- 3 1 II- . r.,
= FOKEd with DATA.
3, "M" = decimal values of op-codes
stored as DATA.
To test the program, enter it and then the following additional
statements:
109 REM--FIRST FILL THE SCREEN WITH SQUARES=-
112 FOR X=33248 TO 35295: REM--FOR €08 BOARRD, —-
120 REM--USE S4272 INSTERD OF 55295--
139 POKE ¥, 481
140 MHEXT X
1580 FOR T=0 TO 258: NEXT T:REM==TIMING LOOP=-
168 X=USR (¥):REM--CALLS UP MACHINE LANGUARGE--

2.4 DISK SYSTEM GRAPHICS TECHNIQUES

The rapid accessibility of stored data and the overall
flexibility of a disk cperating srstom ermit several unique Eraphics
uﬁorltions. Two of these are ocutlined here. The first techn que Jis
the direction of PRINT statement data tc some screen Jlocation other
than %o the bottom of the screen. The second is the direct transfer
of . the_entire video memory contents to the disk, or from disk to uvideo
RAM. The oxnmglo roeutines provided are for compatible with <the Ohio
cientific 08-83D disc cperating sustems. versions 2@ and 3. 0. When

neorporating these routines into larger pregrams,; alter the routine
ine numbers as necessary to fit the program.

2 4.1 MWRITE TO THE SCREEN - 0S-65D VERSION 2.0

The fellowing routine PRINTS characters +o lng desired
screen location. lhere several lines centaining PRINT statements are

involved, each consecutive line of printed data begins where the last
line stcps.



18 REM--DIRECT WRITE TO SCREEN--

11 REM--STARTING VIDEO RADDRESS=D30@8--

12 REM--ANY ADDRESS FROM D@@@ TO THE END--

13 REM--OF YIDEO RAM MAY BE_USED--

20 POKE 11860, 0: REM--LOW BYTE _OF D3e@e--

21 REM--INTQ MEMORY OUTPUT POINTER--

3@ POKE 11864, 211: REM--HI BYTE OF D380--

241 REM--INTO MEMORY OUTPUT POINTER--

40 D = PEEK (87@8)>

680 PRINT "WHATEVER YOU WANT CAN BE DISPLAYED"
7@ PRINT "HERE: STATEMENTS, CHARACTER STRINGS"
88 PRINT "ETC. "

9@ POKE 8788, D: REM--RESTORES OUTPUT FLRG--

91 REM--TO VALUE IT HAD BEFORE THIS ROUTINE--

. NOTE: 1If a CONTROL-C is tgped while this routine is running.
the contents of memcng location 8708 may not be restored Difficulties
maa be encountered with scrolling. To restore the system, type
8708, 2 (return) in the immediate mode

2. 4.2 MEMORY TRANSFERS - 0S-65D VERSION 2.0

The contents of the video RAM may be loaded to disk, or the
contents of the disk can be loaded back %o RAM through the following
general-purpose routine:

1@ REM--GENERAL DISK SUBROUTINE--
8 = 11290: REM--BIN TRACK FILE PARAMETER--

38 POKE A, T: REM--SEE NOTE 1i--

40 POKE A+1,1: REM--SECTOR NUMBER - RALWAYS 4--

=0 POKE RA+3,0: REM-~START VYIDEQ - LOW BYTE=--

€8 POKE R+4,208: REM--START VIDEC -~ HI BYTE--

70 POKE R+3, SIZE: REM--SECTOR LENGTH - SEE NOTE 2--

8@ POKE 14812, FUNCT: REM--USR DISPATCHER - NOTE 3--

98 X=USR (X): REM--CRLLS UP SUBROUTINE~-

100 RETURN

NOTES: 1. = Free track number. Track numbers

- 9 must be grefacod with a 8,

@, 91; B2, G i 09.

2. Video memory size for 3540 = 8 pages.
Statement 70 is POKE R+3%,8
Video memory size for 440 and 680 = 4,

ages. Statement 70 is POKE R+3, 4

3. Eoilou;n functions are selected b!
POKEing the ap rogrilte decimal value
for FUNCT TO 118689

@

FUNCTion HEX DEC
Qutput to Disk R 34 43
Input from Disk A 2A 42
Qutput %o Disk B D1 29
Input from Disk B D? 2495

4. To load video memeory to disk, routine line
numbers must be sequenced after videc program.

2. 4.2 WRITE TO THE SCREEN - 0S-63D VERSION 3.0

The rollowini routine mai be used to PRINT a line starting
at some video screen location rather than at the bottom. ~ The
starting point on the screen is specified as a hex address (see yideo
memory maps as needed).

1@ DISK' "MEM,CS500: D300: REM---0OR UP TQ---
20 REM--HIGHEST YIDEQO RDDRESS---
3a PRINT 5, M. ey oy e i e LINE..---&.-“



2.4, 4 TRANSFER SCREEN TO DISK - 0S-é5D VYERSION 3.0

The Pollouing routine may be used within a program <o store
the contents of the video memory on disk:

1@ DISK! "SAVE T.41 = DPee/8": REM--8SEE NOTES--

NOTES: 4. T = Free track number, Track numbers
from @ to 9 must be prefaced by 8,
i. e 81, 82, 83 .. 869
2. 41 = gtarting sector (always 1).
3. Deee/e = Starting address. S pages.
For 440 or 6@ boards. use

ee
4. Alter routine line numbers as necessary.
2.4 5 TRANSFER DISK TO SCREEN - 08-65D YERSION 3.0

The following routine may be used within a program <o
transfer the contents of a disk track to the wvideo memory.

1@ DISK! "CALL De®® = T,4"
28 REM--SEE NOTES -"TRANSFER SCREEN 7O DISK"--

2.5 BRSIC ERROR CODES - CHARACTER GRAPHICS SVSTEHS'

Table 2-1 lists a series of <two-character BASIC error
messages which are incorporated into character graphics systems.
These represent the same error conditions as the standard error ceodes.
The form of the codes differs in that the second letter has been
replaced by a graphicz character.



TABLE 2-1. BASIC ERROR CODES.

CODE DEFINITION

DD D_ Double Dimension: Variable dimensioned twice.
Remember subscripted variables default to
dimension 10.

FC F" Function Call error: Parameter passed to
function out of range.

ID I~ Illegal Direct: Input or DEFIN statements can
not be used in direct mode.

NF N NEXT without FOR:

0D 0 Out of Data: More reads than DATA

oM 0= Out of Memory: Program too big or too many
GOSUBs, FOR NEXT loops or variables

ov 0‘ Overflow: _ Result of calculation too large
for BASIC.

SN S -4 Snytax error: Typo, etc.

RG R % | RETURN without GOSUB

us U i Undefined Statement: Attempt to jump to
non-existent line number

/@ / ‘ Division by Zero

CN c=d Continue errors: attempt to inappropriately
continue from BREAK or STOP

LS L i Long String: String longer than 255 characters

0S 0 i Out of String Space: Same as OM

ST s String Temporaries: String expression too
complex.

T™ T= Type Mismatch: String variable mismatched
to numeric variable

UF U =y, Undefined Function

M
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SECTION = PROGRAMMED KE'Y FUNCITONS
3.4 THEORY

The O0SI model %42 Polled keyboard arnd model 600 board contain
a firmware-scanned switch matrix which is ocutwardly similar to a
standard ASCII keyboard. Figures 3-1 and 3-2 shouw the lafouts of the
switch matrices and k'! faces. The I/0 gort for the polled keyboard
resides at memory location DF@R@<hex) or 57@88(dec).

In operation, the polling routine successively addresses each
row of key switches RQ - R7. Betueen these row scans, the routine
checks the columns C@ - C7 for closed key switches. If a ke closure
iz detected, the polling routine supplies the CPU with the ASCII code
corresponding to the face of the kog Erossed. Each of the rows is
addressed_in turn., thus all key switches are scanned rapidli.

The BASIC statements used for programminﬂ sgecia keyboard
functions are POKE 57@88, (row address) and IF PEER (% 888> = (column

address). After RUN is entered, these statements assume control of
the ke! board since the normal polling routine is disabled <(except
where INPUT statements are encountered). In essence, the POKE

statement turns on a row of keys. and the PEEK statement monitors the
columns for a key closure. Upon detection of a closure, the PEEK
statement can then trasfer control to subroutines, GOTO statements.
etc. This permits the function of each kl¥ can bel software-defined
for implementation of passwords. gaming controls. etc.

3.2 CONTROL-C DISABLE

The Eollin routine is supgltmonttd by a second routine which
monitors the CONTROL and C keys while a program is running. During
this period, the Pull—kogboar polling routine is disabled, and the
latter routine allous he user to exit a running program when
CONTROL-C is entered. The CONTROL-C routine must also be disabled +to
allow programming special keyboard functions. The address and data
POKEd depends upon the system configuration and vhether or not a disk
system i3 used. The necessary data for disabling CONTROL-C on +these
systems is contained in Table 32-1.

BASIC-IN~ROM | 0S-63D v2.0,2. 2 08-63D v2.0.2. 2 | 0S-65D V3. @
6-DIGIT 9-DIGIT 9-DIGIT

POKE 2873, X [ POKE 2073, X
OFF ON OFF  ON

POKE 538, % POKE 2073.X%

OFF ON

96 76 96 73

SABLE FOR BASIC-IN-ROM AND
@ OR S49/3542 CONFIGURATIONS.

_l
D
o
r
m
ol

1
=
Wwo
<0
w2
-5
m
=0
wr

]
10
MO

I
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3.3 PROGRAMMING DIFFERENCES - S42 AND €8@ BOARDS

The harduare associated with the pelling routine and keybocard
differs slightly between the =42 and 60@ boards, These differences
quu%ro :iiqht alterations of the programs which provide specialized

e uncticons,
’ These differenrnces are reflected in <the row and column

addresses in Figures 3-1 and 3-2. With a 342 board, these addresses
range from 1 %o 128 as powers of two. With <the €80 board, these
addresses are the inverses of those encountered with <the S48 board.
POKE statements which turn on the kl! rows must contain row addresses
which correspond tc the computer sgs em being programmed.

Statements which 1mElomcn  Multiple~key functions also vary
slightly. With the 542, a PEEK statement takes the form:

(line) IF PEEK (57888) = ¢(CA OR CB OR...ETC. > THEN <(line)
CA and CB are addresses of the columns being monitored. Boolean OR

expressions Join the column addresses and garonthtsos bound the celumn
addresses. similar statement for a 600-based system would be:



k,f/m’bf /?oy /MZ/ XL
wh 9 Y A /"
128 64 32 8y 2 i
COLUMN ADDRESSES
c7 €6 C5 Cs& C3 C2 CL CBP
ﬂﬂkﬂﬂf ] ] * | W | A )
fzé” ONE-
@ PLAYER
~ GAME
o KEYS
Yo @
45
208 &
B
&
/ O:ﬂ E
IR
=
7 TWO-
PLAYER
- GAME
< KEYS
/ ~

KEY SWITCH

NOTES: 1. Standard 53-key layout except:

ng&LV\e 11'
kw <
WY o
e ~aF

"HERE IS" deleted, "RUB OUT" at "HERE IS" location,

"SHIFT LOCK" at "RUB OUT" locatien.

2. "LEFT SHIFT" and "RIGHT SHIFT" separately decoded.

FIGURE 3-1. SWITCH MATRIX - 542 POLLED KEYBOARD.
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127 391 223 239 247 251 253 254
COLUMN ADDRESSES

Cc7 Cé CS Cu4 C3 C2 C1 Co

] i * * A | b

ONE-
1 2 3 4 5 ] 7 PLAYER
&~ & | GAME
b KEYS
84 94 04 1 4 -4
~ w
far] [+ 4
™~
" ° L (e LF CR |
S Qo -
N
. - s‘ R ’ Y v ¥
o O = ——gon (N
o B
= s D F G
+ 2 2 A
& [+ A4
N ]
P L
o~ _ TWO-
e ) ‘ % P PLAYER
& ‘ GAME
- Wt | miont | cmisr | | KEYS
SHFT JSFT ] Loen

=
- |

st ?:4

KEY SWITCH

NOTES: 1. Standard 53-key layout except:
"HERE IS" deleted, "RUB OUT" at "HERE IS" location,
"SHIFT LOCK" at "RUB OUT" location.
2. "LEFT SHIFT" and "RIGHT SHIFT" separately decoded.

FIGURE 3-2. SWITCH MATRIX - 600 POLLED KEYBOARD.
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Clire) IF PEEK (57ug88) = (CA AND CEB AND...ETC. ) THEN (line)
Note that the OR expressions have been changed to AND, but that <the

gtatements are otherwise identical. Following are two examples for
programs which utilize programmed key functions.

3. 4 DEMO PROGRAMS - KEYBOARD FUNCTIONS

S REM---EXAMPLE NO. o o

1@ REM--DETECTS "“G" SWITCH CLOSURE - 542 BORRD--

20 POKE 530,1 : REM--CONTROL-C DISABLE - SEE NOTE 1--
3@ K=35708e

48 POKE K.8 : REM--FOR 68@ SEE NOTE 2--

=@ IF PEEKCK) = 16 THEN 1@@ : REM--FOR_608 SEE NOTE 3--
€8 GOTO 50 : REM--GO BACK AND PEEK AGRIN--

108 PRINT "G-KEY PRE3SED" : REM--SEE NOTE 4--
119 POKE 530, @ : REM--RESTORES CONTROL C-- : REM--NOTE 1--

NOTES: 4. For disk system. POKE proper CONTROL-C disable and
enable isee Table 3-1).

2. For 680 board, POKE K, 247

2 For 620 board, IF PEEK ¢(K) = 239 THEN 1080

4. This line may transfer control to other lines.

REM---~EXAMPLE NO.  @g----
REM~---MULTI-KEY DEMO----
REM-~CLEAR SCREEN BY _SCROLL-UP--
FOR =@ TO 2% : PRINT : NEXT X
PRINT"INSTRUCTIONS: 4iwFWD 2=REY 3I=FIRE 7=EXIT"
REM=~-TARGETS=~~
FOR xX=5497% TO SS00@ STEP POKE X, 246 : NEXT X
K=%7288 : A=54288 : POKE ° : POKE K, 428
PRISE IN TWO P P

X=@ TO S0 : NEXT X

FOKE R+1,42 : F
: REM--128 FOR "1" KEY--

4 THEN 20@ : REM--€4 FOR "2" KEY--

: REM=--32 FOR_"3" KEY--
THEN 40@ : REM--2 FOR "7" KEY--
-=-GO BACK & PEEK _AGAIN--

KE A+1i, 32: A=A-1:GOTO €8

OKE R+1, 32: A=R+1:GOTO 68

OR R=A+63 TO 55002.STEP 63 : POKE R, 189

FD#UK;g TO 1@ : NEXT X : POKE R, 32 : NEXT R
@ : REM--RESTORE CONTROL C-= : END

NOTES: 1. For disk systems. POKE proper CONTROL-C
dizable and enable (see Table 3-1).
To run_ this proiram on a 600-based system: make
the following line number changes:

CYHHHH

00—

W WP D OO NN REEET O G
myvoMmMMmm

R OOAAUOUEFraGRFORFrON

E
o
o0
oo
oo
=
m
L7 ]
7]
o

31 FOR %=549%1 TO 540741 STEP 2 : POKE X.246 :@: NEXT X
S@ K=%7g88 : A=3%3549 : POKE 3538,1 : POKE K, 127

7@ IF PEEK (K)=127 THEN iee

7S IF PEEK (K)=191 THEN 2@@

8@ IF PEEK <K)=223 THEN 2@0

98 IF PEEK C(K>=233 THEN 400

320 FOR R=A+31 TO 54271 STEP 31 : POKE R, 189
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de. S J s 18 ¢ 41 413

TABLE 1-1. O0SI GRAPHICS CHARACTERS
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.Tv_‘. Figure 1-3 Video Memory Map 24 X 24 Format
U
Hex Dec. _ 3__“ 5 +10 +15 420 Dec. Hex
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1 3
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The 0SI 48 Line BUS

offers the has delivered BUS design

broadest line of BUS compatible micro-  approximately 100,000 boards based incorporates high band width, high
compuler boards. This line includes on our 48 line BUS and is now deliver- density and mass production
several new and exciting products ing thousands per week in 17 mdddis of technology to achieve a truly remark-

which are not available anywhere else, computers and dozens of accessories. able performance to cost ratio.
such as a three processor CPU board,

dual port memories and a multi-
processing CPU expander.

Here is just a sampling of the many
0S| 48 BUS compatible boards

cPu

* Chalienger 1| CPU BASIC-in-ROM
6502 based CPU with senal 110

4K RAM. maching code monitor

* Challengar 1l CPU has 6502A. 6800
and 280 micros. RS-232 sarial porl.
machina code monitor

* 5602 multi-processing CPU

&rﬂr rung POP-8. Z80 and
code

RAM
® 16K static RAM (Ullra low power)

® BK slahc RAM (low cos!)
* 16K stahc RAM (low cost)

® 24K stabic RAM (migh density)
® 4K slahc RAM (2102 based)

* 16K dynamic (ultra low cosl)
e 32K dynamic

* 48K dynamuc (high denaity)
EPRONM Boards

= 8K 8834 EPROM bodrd

© 4K 1702A EPROM board

11O Boards

o Aucho Casselte interface Kansas
City standard 300 baud

* RS-232 potl board

s Combinalion audio cassetle two
8 bt DACs. one fast A/D and 8
channgl inpul mux

* Combination RS-232 two 8 bit DACs,

one last A/D and 8 channel

nput mux

® 32 by 32 characler wdeo display
nterface

32 by 64 character video display
interface :

® 18 porl senal board RS-232 andior
Pgh speed synchronous

© Paraliel (Canironics) Ling
Printer Interiace
* S8 Ling Remole Paraliel Inlerface

® Yoce 1/O board with Votrax®
module

DISKS
® Single 8° lioppy cisk. 250
Kbyles slorage

* Dual 8" 1 chgic, 500
lt:w'lullmg’r

® 74 Mihon byte Winchester digk
and interlace
OTHER

* 8 siot backplang board with
connscions

* Prowotyping board

* Card Extender

» Can use lour 2716 EPROMS
inslead of BASIC or can be
conligured for disk

® 1 magabyle mamory man-
ager, soltware program:
mable vectors

* Runs concurrently wilh
another OSI CPU

® 215NS access me
automalic power down
slandby mode

= Expandable 10 16K

o Can be expanded 10 dual
port cparation

s 20 address tis

o Can be populated lor
4K by 12 bits

° Uses 4027 RAMS

* 20 acdress bils

® 20 address bils

® 16 hine paraliel port and on
board programmer
® 16 ine paraliel port

* Expandable 1o CA-7C

» Expandabie to CA- 7§
® Aigo Features B paraliel
110 lines

® Aiso lealures 8 parallel
110 ines

* Keyboard inpul port

» Uppar/lower casa graphics
and keyboard port

® 75 10 19.200 baud and
250K and S00K bit rates
mdividually strappable

e With cable

* inlerface "Front End"
remolable via 18 pin
ribbon cable

* Fully assermbisd voce
culpul. exparnmanial
vOICe Inpul

o Compiete with operating
molén software and disk

o Compigte with operating
sysiem soitware and disk
BASIC

* Compiata with OS-85U
operaling system

 Can be dewsy-chaned

lo n-siots

® Hancies over 40 18 pin IC's
* With cenneclors

+5-89

+5+12-9
+5
+5

+5
+5

+S+12 -9
+%+12-9
+8+12-8
+%-8
+5-9
+%-9
+5=9
+5-9

+5-0

available for the systems user, proto-
o7, OEM user and experimenter.

EE8 & B8 & & & BBE 8% B
£
2

For more information, contact your iocal OHIO SCIENTIFIC Dealer or the factory at (216) 562-3101

1333 & Chillicothe Road © Aurcra, Ohlo 44202



