" LIMITED WARRANTY

Ohio Scientific, Inc., 1333 S. Chillicothe Road,
Aurora, Ohio 44202 (the ‘““Warrantor’’) hereby
warrants to the original purchaser that its
hardware equipment will be free from defects in’
materials and workmanship for a period of ninety
(90) days from the date of receipt by purchaser,
when operated and maintained in accordance with
Ohio Scientific’s recommendations. This
warranty includes power supplies and floppy disk
. drives. It specifically excludes terminals, video
monitors, audio cassettes and keyboards not
manufactured by Ohio Scientific.

Ohio Scientific warrants its software against
media that is defective, such that it is not
readable by the computer system, for a period of
ninety (90) days from the date of receipt by
purchaser. The software is thoroughly tested and
thought to be reasonably bug-free when released.
Ohio Scientific maintains a full staff of software
experts, and will endeavor to correct any serious
bugs that may be discovered in the software after
release in a reasonable amount of time. However,
this is a statement of intent and not a warranty
or guarantee in such event. (Software sold with
annual site licenses offers additional support
commitments. See their contracts for details.)

You must have purchased the product from a duly
authorized Ohio Scientific dealer, whose name
appears in Ohio Scientific’s current dealer
listings, to qualify for the 90 day warranty. Ohio
Scientific makes no other express warranty than

» that made above. Any implied warranty,
including, but not limited to, the implied
warranty of MERCHANTABILITY or fitness for
a particular purpose, shall not be extended
beyond the ninety (90) day period.

Ohio Scientific’s obligation under the above
warranty is limited to the repair of the product,
without charge, if it is defective and has not been
misused, carelessly handled, or defaced by repairs
made or attempted by others, and it is returned to
Ohio Scientific for repair. Ohio Scientific shall
not be liable for any other loss or damage
resulting directly or indirectly from the defect in
the product including, but not limited to,
incidental. or consequential damages for lost ,
profits, lost sales, injury to person or property, or
any other incidental or consequential loss.

In the event that you desire to obtain
performance of any warranty obligation, please
return the product, in its original or other
adequate packaging, to Ohio Scientific, Inc., or by

prior arrangement to the dealer from whom you
purchased the unit.

Ohio Scientific reserves the ultimate authority to
determine what constitutes in-warranty repair in
circumstances where circuit modification, abuse,
misuse, or shipping damage occurs. If it is
determined that the product is not under
warranty, it will be repaired using Ohio
Scientific’s standard rates for parts and labor.
Ohio Scientific will use its best efforts to repair
the product within three weeks after receipt
thereof. However, Ohio Scientific shall not be .
responsible for delays beyond its control such as,
but not limited to, those caused by shipping or
long delivery of replacement components.

The warranty contained herein is the only
warranty which any Ohio Scientific dealer is
authorized to give in conjunction with the
product. Ohio Scientific shall not be bound by any
other warranty made by the dealer to the
purchaser. The support of such warranty or
maintenance contract is the sole responsibility of
the dealer offering the warranty.

When requesting performance under the termns of
this warranty, the original purchase date, or date
of purchaser’s receipt of the product, must be
established by means of a bill of sale, invoice, or
other acceptable documentation.

This warranty gives you specific legal rights, and
you may also have other rights which vary from
state to state. ’ .

If there are any questions about this warranty, or
if a complaint has not been answered by the
dealer to your satisfaction, please contact:

OHIO SCIENTIFIC

1333 SOUTH CHILLICOTHE ROAD
AURORA,0OH44202 -

‘For your records:
Model Number
Serial Number
Date Purchased

Dealer .
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SECTION 1
GENERAL INTRODUCTION

" You are using a state-of-the-art Ohio Scientific computer system which brings cost effective processing to the
popular computing field. The high instruction rate and expandable architecture of the OSI bus bring computing
power within the reach of home and office while a wide range of software supports the various appllcauons such as
recordkeeping, security systems, education, computation, and entertainment. .

This manual is a general guide to your computer’s features. It gives applications and examples to ald you in your
programs and applications. We hope it will lead you to consider new ways to benefit from your computer’s features.
More detailed manuals from OSI cover the definitive use of option boards or operating system and software details.
However, the material in this manual should be sufficient to show most of the features you will need in common ap-
plications. '

To aid in quick reference, the features and functions referred to throughout the manual are contained in separate
appendlces and listed in the index.

The C4is a self—contamed computer and a highly reliable system. To prevent abuse and assure this level of per-
formance, please follow these instructions:

1. Insure that the power outlet is part of a 3-wire grounded 118V AC syslenl If the existing system is a two wire
system, then a securely attached wire from the computer’s cabinet must be run toa clamp -on a cold water
pipe. Only then may a two wire adapter be used on the computer’s power cable.

Failure to follow Ihese precautions may present a shock hazard and-cause coniputer-damage from static discharges.
Such damages are specifically not covered under the Wauamy :

2. Connect the system together with the cables provided accordmg to F|gure 1. Press the cable connectors ﬁrmly
for good contact. If a monitor provided by OSI is not used, then read the section on*‘Video Dlsplay Connec-
llOl’l .

3. Put the floppy disks aside until needed. These disks should be stored uprlght in lhelr sleeves ina clean dry
area. They should not be bent, folded or twisted.

Do not use paper clips or other fasteners on the disks.
Mark the disks wilh felt tip pens, only. Ball point pens and pencils will dent the disks.
Do not touch the inner disk surface, as body oils and dirt will degrade performance.

Keep disks away from magnetic fields (magnets, motors, computer power supplies, etc. ) Do not Ieave disks
on the cabinet tops, ‘as the magnetic fields and temperalure can be excessive.

Disk temperature should be maintained between 19°C— 50°C (50°F—125°F). If the temperature is comfort-
able for a person, the disk will not suffer either! Storage in direct sunlight, adjacent to heating vents, or in a
car trunk should be avoided.

The disks must never be left in the disk drives when any part of the system is turned OFF or ON.



SECTION 2
VIDEO DISPLAY CONNECTION

There are three different methods of attaching a video display to the C4P computers. These are outlined as follows:

1 Preferred method—connect the supplred computer video cable to the high impedance (Hi-Z) input of a

closed-circuit TV video monitor. Ohio Scientific offers a color television set, modified for video monitoring.
Ohio Scientific also offers the Model AC-3P 12" black and white monitor. Both are ideal for this application.
The units double as television receivers when the video cable is disconnected.

Connect the supplied computer video cable to an ‘““RF modulator’” which is, in turn, connected to a standard
television’s antenna terminals. RF Modulators are -inexpensive and allow you to use almost any television
with the computer. They are sold in kit form.

"Havé a standard AC transformer- operated televrsron modified to accept direct video entry. This requires spe-
cial safety precautrons

-

CLOSED-CI_RCUIT VIDEO MONITOR CONNECTION

1.

2

Refer to Figure 1. Attach the supplied video cable to the computer as shown.

. Connect the other end of the cable to the high impedance input of the video monitor. The AC-3 monitor has

a Hi-Z RCA-type phono jack input. On other monitors, a high impedance —low impedance selector switch is
sometimes present, or there may be two or more inputs. Consult the manufacturer’s instructions.

. Observe the manufacturer’s power recommendations: If the monitor has a 3- -wire grounded plug, connect it

to a properly grounded 3-wire AC outlet.

Turn on the computer and monitor. A

Allow the monitor to warm-up. The screen should be filled with random graphics characters, alphabet, etc.
If necessary, adjust the VERTICAL and HORIZONTAL controls to obtain a-stable picture.

RF MODULATOR/STANDARD TV CONNECTION

N s L=

Refer to Figure 1. Review the manufacturer’s instructions includ.ed \a\rith the RF modulator.
Connect the computer video cable to the computer as shown.

Connect the video cable to the RF Modulator.

Connect the modulator to the television’s antenna terminals (consult modulator instructions).
Plug in the television and computer.

Turn on the computer, television, and modulator (consult modulator instructions).

At this point, the proper TV channel must be selected and the television’s fine tuning adjusted as necessary
(consult modulator instructions).

When the television warms up a screen filled with random graphics characters should be observed. If the pic-
ture is not stable, adjust the television’s VERTICAL or HORIZONTAL controls as needed.

2
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JOYSTICK “A” .
JOYSTICK “B” VIDEO MONITOR DAC AUDIO
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Fig. 1 C4P Back Panel and Video |nt,erco'nnectio'n



SECTION 3
CONNECTING THE FLOPPY OR CASSETTE SYSTEM

' CASSETTE SYSTEM

The manual to this point has made no differentiation between a C4P (cassette) comptiter and a C4P MF (Min_i-
Floppy). Hereafter, all informatioh pertinent to the cassette model will be marked with the same border as that on
this page. o .

The cassette provides an economical bulk storage medium, though the data transfer rate is considerably ‘lower
than the disk’s rate. The internal configuration of computer components is slightly different than the mini-floppy
configuration. Externally, the computer and accessories should agree with Figure 2. o

The cassette recorder should be a medium price audio tape recorder. If price is indicative of quality, then $35-$5¢
would be a price guide. Volume and tone controls should be set at mid-range. If 11V AC is not used for the re-
corder power, be sure to use fresh batteries. (Speed variations due to weak batieries can create errors.)

MR . . TELEVISION OR VIDEO MONITOR

CHALLENGER C4P

CASSETTE RECORDER

CASSETTE OUTPUT JACK
(MAY BE LABELED “EARPHONE" OR “SPEAKER")

CASSETTE INPUT JACK

Fig. 2 Computer and Accessories

The cassette based systems are not permitted to use back panel connections J2 and J4 and J8 and J9.

FLOPPY DISK SYSTEM

1. The mini-floppy disk provides a large performance benefit for the relatively small investment above a C4P
. (cassette) system,; the chief benefits of the C4P MFare file handling and. high speed data transfer.

2. Floppy disk drive units will be connected at the factory. The removal of packing material, done earlier;, is the
only preparation step‘required. Externally the interconnection of computers and accessories should -agree
with Fig. 1. ‘ ) S :
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SECTION 4
STARTING THE MACHINE

CASSETTE SYSTEMS: COLD START

The precautions and discussion given in the main part of this manual for the C4P MF (mini-floppy) system, still
apply. As a reminder these are outlined.

1.

Assemble the computer system according to Figure 2. The use of OSI supplied cables will assure reliable-and
firm connections between units.

. Turn on the computer. The switch is on the back panel.

. Turn on the monitor. (Only OSI modified monitors or RF modulators should be used. Damage produced by

unauthorized monitors will void all warranty coverage.)

. Turn on the cassette recorder power.

5. Press the “BREAK” key."

19.

. Rewind the cassette so that the tape “‘leader’’ is visible on the take-up spool. OSI software will be supplied on

high quality tapes. Use of low quality tapes will cause erratic performance and excessive recorder wear.

. Respond to the terminal screen message

C/W/M?
by pressing the *‘SHIFT LOCK” key down and then respond
C <RETURN>

If the “SHIFT LOCK?” key is not depressed, the keyboard message will not be understood by the com-
puter. '

. When the computer requests

MEMORY SIZE? - :
just press the “RETURN™ key.

. The computer will next ask

TERMINAL WIDTH?
Again, press the “RETURN”’ key.
The prompt

OK

should appear at the bottom of the screen. If it does not, repeat steps 1 thru 1.

This prompt indicates the BASIC program is ready for operation. The cassette supported C-4P is a BASIC-in-
ROM system, having a 6-digit BASIC stored in read only memory (ROM).

Section 5, Running a Canned Program, will introduce some OSI software and a demonstration program. Cassette
system users skip over the disk oriented material in this section and proceed directly to Section 5.
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FLOPPY DISK SYSTEMS

POWER UP

a.

Check that the system is connected according to Figure 1 and the related instructions. Make sure that there is
clearance for ventilating air in the back of the C4P system.

b. Plug in power cords.
c. Tufn on power on the back of the keyboard console.
d. Turn on floppy disk power (switch is on rear of disk drive).
e. Turn on CRT and any other accessories.
f. Depress the SHIFT LOCK key. Now press the ‘‘BREAK’’ key on the keyboard.
W | ol p  RET ~|———— RETURN
CONTROL TRY SL ' BX 1 BREAK
SHIFT | c M (. SHIFT SHIFT LOCK
- SPACE
Fig. 3 Keyboard Layout
g. Remove the disk labeled ‘‘Customer Demo Disk™ from its covering sleeve. Carefully insert the disk with
right thumb on the label. Keep the disk label on the top side. Refer to.Fig. 4.
The disk should be inserted firmly until a click is heard or slight resistance is encountered. Close the door on
the disk drive.
h. MAKE SURE THE **SHIFT LOCK™ KEY IS DEPRESSED. When the computer responds ‘‘H/D/M?”" on

the CRT (ielevision screen), type .
D , - o /
The program will automatically be loaded into the.computer from the disk. ’

This disk will repeat its program endlessly.

Inserting a Disk. ' i A . To remove a Disk.

Fig. 4 Disk Placement

6




NOTATION

“Throughout the remainder of this manual, the following notation conventions shall be employed:
The shorthand notation:

<RETURN>

will be used instead of writing *‘Press the ““RETURN"’ key.” Do not type the brackets or the word RETURN letter-
by-letter.
Blank spaces will be indicated by a blank in the typmg, such as

19 GOTO 5 <RETURN>
rather than writing
10 <SPACE> GOTQO <SPACE> 5 <RETURN>.

When the operator is to enter something from the keyboard, his responses will be underlined or in brackets (the
messages produced by the C4P will not be underlined). In the following example, '

FUNCTION?
UNLOCK <RETURN>

The C4P ask the question “*“FUNCTION?"" and the operator’s repsonse would be to type out “UNLOCK” (note
that all of the letters are capitalized) and then a carriage return.

DISK PROGRAMS

The Customer Demo Disk contains a continuously sequenced animation, showing the power of the OS1 C4P
computer and its software. This manual, will show how to adapt some of these programs to individual purposes.
Similar programs are available from OSI dealers. When finished, remove the disk from the drive and store the disk
in its protective sleeve. To use another disk, press

<BREAK>

insert the new disk in the disk drive, then repeat Step g of the previous section.
The ““Dealer Demo Disk’’ contains the programs

Graphics Demo, an image generator which shows the tools of animation and graphing.

o @®

Plane Banner, a simulated airplane made from the C4P’s Character set. A wide variety of shapes is possible.

Random Square, an animated pattern generator to show the color range available.

e o

Kaleidoscope, a continuously changing pattern to illustrate the variety of symbols available.
Space Wars, a game to pit your starship against the enemy empire.
Hectic, a ricochet simulation game. Both scientific pr{)blem simulation and games can use these techniques.

Tiger Tank, a combat game to show real-time player interaction.

A S

Set Time, a clock function which does more than keep time. This program can be used to control other pro-
grams. ’ ’ T ,

AC Demo, a home light and appliance control program. With the external lamp modules attached, the pic-
tures on the CRT screen will be echoed by the device behavior. (Note that remote module switches must be
properly set to use this program.)

These programs can be readily adapted to individual use. After becoming familiar with the C4P system, the operator
will be able to list these programs and extract the examples for his special purposes These well written examples
provide programming lessons and power for sophisticated programs.

In order to access specific programs on the Customer Demo Disk (ONLY), the operator/user must be provided
with a ‘“‘menu’’ of programs from which to choose. To examine the directory of programs on this disk, press

7



<CONTROL> <SHIFT>

simultaneously. These keys are adjacent to each other on the left of the keyboard. These keys must be held down for
several seconds, as the program checks them infrequently. ‘
Upon being presented with the menu of programs, respond to the request for response by typing

PASS

to immediately bring up the BASIC program.
To run a simple program stored on the disk, enter

RUN “DIR” <RETURN>
The DIR program will ask

LIST ON LINE PRINTER INSTEAD OF DEVICE #2?
Answer
| NO <RETURN>

at which time a listing of the directory appears on the screen. Each program stored on the disk is listed by name and
the numbers of the disk tracks it occupies.

An alternative way to run the program DIR is by specifying the track on which it is resident. On the Dealer Demo
Disk, DIR is resident on track 11. The alternate method to RUN the program DIR is to enter

RUN “11"” <RETURN>

at which time-the sequence displayed when RUN “DIR”’ was typed will repeat.
Once in memory,.the program can be RUN yet again by typing

RUN <RETURN>

since it need.not be loaded from disk again. .

POWER DOWN

When ready to turn the system off:
a. Remove the disk from the disk drive by pushing the rectangular button below the disk door Then remove the
disk, placing it back in its sleeve.

b. Turn off peripherat devices, if any. -

c. Turn off CRT. (Video monitor)

d. Turn off disk drive (for disk systems only).

e. Turn off computer power (back of keyboard console) last.

The hardest part of using the C4P MF computer has just been completed. From hereon, care of the computer and
orderly handling of materials will pay for itself in reliability and enjoyment of the C4P system. Now go on to using

' the system in some applications!




 SECTION5
RUNNING A CANNED PROGRAM

CASSETTE SYSTEMS
In Section 4, the procedure to turn on the C4P Computer was covered. Now the power of the OSI Software availa-

ble to support the computer will be shown by running a demonstration program.
1. Turn on the computer and bring up BASIC, as described in Section 4.

2. Place the demionstration cassette (Marked SCX-104, C-2-4P/C4P Sampler) in the tape recorder which is con-
nected to the system as shown in Fig. 2
3. Turn on the recorder power.
4. Type
LOAD
but DO NOT press <RETURN> yet. : -

S. Press the PLAY switch of the recorder. When the tape begins to move past the leader, as indicated by brown
tape moving off the left hand spool and winding onto the right, then press the computer’s .-

<RETURN>

key. After a few symbols appear on the screen, then a listing of the program will appear on the screen. The
first program on the cassette will take approximately 3 minutes to load. Programs requmng 4K of memory
will load in approximately 3 minutes, those requiring 8K of memory will require 5 minutes.

6. When the program is loaded, the message
?S:] ERROR
OK

will appear on the screen. Now, stop the tape or the next program on the tape will be loaded into memory over the
program which was loaded first.
7. Press

<SPACE>
then
<RETURN>
8. The program Iisting may be examined by typing
LIST <RETURN>

9. To execute the program, type

RUN <RETURN>

at which time, the program will prompt the operator through the first program on the tape, a Math Tutorial. Other
. sample programs on the tape may be examined by repeating steps 4 to 9, after going through the startup procedure
of Section 4. The Cold Start is necessary to return to the BASIC program control.

10. Rewind the cassette and return it to safe storage before powermg down the tape recorder and computer.

9



Each program on cassette is separated by approximately 10 seconds of blank tape. If the tape is not rewound after
loading a program, it will be positioned to load the next program.
The programs recorded on the demonstration cassette are:

Side I:  ““Basic Math’” is an educational quiz program that gives addition, subtraction, multiplication, and division
problems. '

“‘Checking Account’’ will help balance the checkbook. Just give the computer the initial balance and check
amounts and let the computer do the work.

““Trig Tutor’* explains and diagrams three trig functions: sine, cosine, tangent. The computer then tests
comprehension of these functions with a quiz.

‘‘Star Wars’’ is an arcade-type computer game. The player moves the cross-hairs around the screen trying
to draw a bead on the target ship. '

Side II: “*Counter’” is a combination of educational game and cartoon for youngsters learning to count froni one to
ten. ' : . :

“President’s Quiz’* asks 20 historical questions about various presidents.

By using the tape counter on the recorder, the tape can be positioned to return to any program. When the cassette
is turned to Side I to load the program *‘Counter,’” a 2-3@ second delay occurs before listing begins on the screen.

These programs provide usefulness in application and serve as models of well written software. A listing of availa-
ble OSI Software, continually expanded and updated, is available from OSI dealers.

DISK BASED SYSTEMS

"Several disk based programs have already been reviewed in previous sections. The disk labeled OS-65D, de-
scribed following the procedure of Section 4B, *‘Starting The Machine,” presents a menu display on the screen.
When the standard 0S-65D development disk is loaded, the following text is displayed on the screen:

BASIC EXECUTIVE FOR ’

0S-65D V3. N

MO, DAY, YR RELEASE

FUNCTIONS AVAILABLE:

COLORS-TEST PATTERN TO ADJUST COLOR MONITORS

CHANGE-ALTER WORK-SPACE LIMITS

DIR-PRINTS DIRECTORY
~ UNLOCK-UNLOCKS SYSTEM FOR END USER MODIFICATIONS

FUNCTION?

This menu offers four program choices. COLORS, the first choice, presents a test pattern to adjust the color video
monitor controls, if needed. If the second choice, CHANGE, is selected, the computer will automatically LOAD
and RUN a program by the name of CHANGE. If the response DIR is entered, the computer will LOAD and RUN
a program named DIR. If the response is UNLOCK, then the system is unlocked. This allows the user to assume
control of the system with the capability of entering and listing new programs in the workspace. The response
UNLOCK places the system in the BASIC immediate mode and displays the prompt OK.

For now, focus on the program DIR. This program prints a directory of the files present on the diskette. If the re-
sponse to the query FUNCTION? is DIR, the computer will ask '

LIST ON LINEPRINTER INSTEAD OF -DEVICE #27
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Responding NO will cause the following output to appear on the screen:

0S-65D VERSION 3N

—DIRECTORY —
FILE NAME TRACK RANGE
0S-65D3 -12
BEXEC* . . 14-14
CHANGE 15-16
CREATE | 17-19
DELETE 2p-29
DIR 21-21
DIRSRT 22-22
RANLST 123-24
RENAME . 25-25
SECDIR . 26-26
SEQLST 27-28
TRACE - 29-29
ZERO 3p-31
ASAMPL 32-32
COLORS 33-33
C-ASM1 37-37
C-ASM2 38-38
COMPAR 39-39

46 ENTRIES FREE OUT OF 64
OK

Some of the files of this directory listing will be discussed in detail in Appendix G. The files listed contain utility
programs written in BASIC. Note that two of these programs, CHANGE and DIR, were introduced on the previous
page in the menu. In addition to listing the names of the programs on the diskette, the directory tells where they are

“located on the diskette. For example, the program DIR is located on track 21 and is one track long while CHANGE
is a 2 track program starting on track 15. (Each diskette has 4@ tracks, numbered @ through 39.)

Any of the BASIC programs on this disk can be run by responding UNLOCK to the query FUNCTION? and then”
“entering the command RUN “NAME”” where NAME is the name of the program or the number of the first track
. where it is stored. For example, either of the commands RUN*‘DIR”’ or RUN*‘21"" would run the program DIR.

Most of the applications diskettes do not offer the user the option of unlocking the system. On these diskettes
programs are run by entering the appropriate response when the menu is displayed. '

The use of mini-floppy diskettes for storing programs will be discussed in detail in section nine.
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SECTION 6
BASIC PROGRAMMING

The applications programs provided on the customer demo disk have been used to demonstrate the power of the

OSI C4P system. The next step is to wrrte personal programs in a powerful but simple language. BASIC is such a
language.

An excellent book by Dwyer and Crltchﬁeld BASIC and the Personal Computer, is available from OSI dealers.
However, the information in this manual will suffice to teach some simple programs. This section is not intended to
cover all of BASIC. Instead, it is to show extensions and differences of OSI’s BASIC that the user should know. A
few simple examples are included to familiarize the new users with applications.

For Cassette Based systems:

1. Turn on the computer power and the video display console.
2. When the display has warmed up, press
<BREAK>
3. In response to the query
- C/W/M? -
refer to steps 7-10 on page S for procedure
BASIC, as indicated by the prompt
OK
" is now ready to operate.

"For Disk Based systenis:
First, turn on the OSI C4P computer. Remember

—

. Turn on the computer power first and the floppy disk’s power second (power switches are located on the rear
panel; see Figure 1).

Turn on the video display console.

Press <BREAK>. .

Ih_sert the minifloppy disk marked simply ‘‘0S-65D 3.N”°.
Verify that. the shift lock key is down. Press D on the keyboard.

B

Respond to the question
FUNCTION? '

by typing
UNLOCK <RETURN>

(As established under ‘‘2.Notation,’” Section 4, B, the operator’s entrres will be underlined for emphasis.)

Now clean out the work space (memory where the program is runnmg) by respondmg to the BASIC prompter
OK
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by typing
NEW <RETURN>

This will erase the old programs which occupied the available memory. ‘Next type
LIST <RETURN> '

to verify that no programs are present.

CALCULATOR MODE (IMMEDIATE MODE)

As an example of one of the easiest forms of BASIC math operations, type the line below
PRINT 5+3 <RETURN> ‘ | |
(Remember underlined quantities are entered by the operator.) The ‘computer will retdrn the answer
8 ‘ '
For brevity, the question mark, *‘?”’ can also be used in place of PRINT as V

? 6+ 3 <RETURN>

The result is the same. This calculator-like function is called the immediate mode of operation. It can be used like a
scientific calculator.

e

PROGRAM MODE

Now repeat this program with the input and the output controlled by the computer (program mode) Type
10 ? 5+3 <RETURN>
or
19 PRINT 543 <RETURN> e

Because of starting the line with a number, the computer will await any further numbered lines before performing
the required calculations. This is the first program or set of instructions (in BASIC)! When ready to have the calcu-
lations run, type v

RUN <RETURN>

The C4P will now execute the one line program that was just entered The answer is, as before

8
The numbering of lines (also called ‘‘labeling”’ for “‘statements’>) may be used to perform many instructions con-
secutively. It is a good practice to number statements as 19, 20, 30, . , leaving room for easy future addition of

lines. Be careful to arrange the lines in the order in which they are to be performed The clarity and the usef ulness of
the previous program will be improved by allowing input to the computer when the program is run.

To prompt the program user, quotation marks are placed around words to be printed on the videomonitor when
the statement is performed. The name of the variable to be entered follows the promptmg quote, separated by a
semi-colon.

Intermediate variables, W|th convement names (which do not mclude words reserved for use by BASIC such as
FOR and WAIT-see the appendix) should be chosen to keep the program statements simple. The final statement,
END, in line 5@ in this example, indicates to the computer that this is the end of the program.

Write out this example program. Type :

1@ INPUT “ENTER THE FIRST NUMBER'';A <RETURN>

20 INPUT “ENTER THE SECOND NUMBER";B <RETURN>

13



-390 SUM=A+B <RETURN>

40 PRINT "THE SUM IS";SUM <RETURN>

50 END <RETURN>
In case of a typing mistake, simply pressing
<RETURN>

and retyping the line will force the error to be thrown out. If a long line has been typed, this is inconvenient.
Pressing the keys, SHIFT and O simultaneously, as

<SHIFT O>

will cause the last character typed to be removed. In disk based BASIC, the last character will simply disappear. In
Cassette BASIC-IN-ROM, the -<SHIFT O> will cause an underline symbol to be printed, rather than erase the
deleted character. The statement .

10 PRX ___INT,“HELP"
would appear as |
10 PRINT“HELP”
The cor_rection ;oU!d be checked by doiné 'a

‘command, showing the symbol X has been truly deleted. Cassette BASIC-IN-ROM error message codes differ from

those given for disk based BASIC. Lists of error codes for both versions of BASIC are given in Appendlx D.
When ready to run the program that has just been entered, type

RUN <RETURN>

the message in between quotes in line 19 will appear as

' ENTER THE FIRST NUMBER?

The BASIC program follows the message by a ? to indicate an operator entry is expected. Respond by typing a num-
ber, then a <RETURN>, such as

5 <RETURN>

The computer will inquire again
ENTER THE SECOND NUMBER?
Type Fhe secor}d number in the same manner, such as
o 3 <RETURN>
The computer will respond by printing
THE SUM IS 8
Now type
RUN <RETURN>

The computer will again RUN the program and ask for numbers.

The above examples illustrate that the BAS/C language is algebraic in form, with simple input and output state-
ments. By numbering the statements, the order of execution of program statements is arranged. Upon typing

RUN <RETURN>
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AT

the ordered sequence of statements is executed. Note that the words appearing between the quotation marks will be

printed on the CRT screen as prompting statements.
Multiple calculations can be performed by using loop statements. For example, computation of the squares of the

numbers from 1 to 6 inclusive could be done by the following program
19 REM SQUARES OF NUMBERS PROGRAM
20 FORI=1TO®6
30 sQ=I"l
49 PRINT “THE SQUARE OF";I;“IS=";8Q
5@ NEXT |
60 END
RUN

Remarks are denoted by the word REM. Remarks are used for program clarity and are not executed by the BASIC
program. The writing of <RETURN> at the end of each line has been discontinued to make the program look less
cluttered. The operator must still enter <KRETURN> when entering the program from the keyboard.

To illustrate another method of performing the same operation, type

30 SQ=IA2

(The up-arrow is entered by <SHIFT N>). This will replace the old Statement (3 SQ=I*I) and will also run but will
yield slight variations in the answers. This is due to the algorithm (method of calculation) which OSI BASIC uses.
The up-arrow, A, means ‘“To the power of.” It involves the use of algorithms instead of merely multiplying.

To do a computation until a desired value is found involves the use of the less than, greater than, or equal (<, >,
=) signs. An example might be to find the smallest integer whose square exceeds 600. -

19 REM FIND THE INTEGER X SUCH THAT
29 REM (X—1) A 2 IS <6p@ AND

39 REM (XA2) 1S> 600

40 X=1

50 SQ=X*X

60 IF SQ> 609 THEN GOTO 99

70 X=X+1 '

80 GOTO 50

99 PRINT “THE LOWEST INTEGER X WITH XA 2> 600 IS";X
109 END

Statement 6@ is a conditional statement. If it is satisfied, i.e., SQ> 600 is true, then the next statement to be executed
is number 99. If SQ> 600 is false, the next statement in order, number 70, is executed. This branching between
statements permits a program to be modified, depending on the result of a calculation. This branching technique
makes high speed decisions possible, based on the data which is evaluated by the computer. When the conditional
branch to statement 99 is made, the answer is then printed. v

CHARACTER MANIPULATION

In addition to handling numbers, OSI BASIC language can-also be used to manipulate characters. For.example, to
read in a string of characters, type

19 INPUT “YOUR CHARACTERS ARE";A$

The dollar sign after the variable name implies that this is a character string, rather than a number, per se.
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Several character string operations are possible. It is possible to print out the characters by .typing .
20 PRINT A$ |
To run the program at this point, type RUN, then respond td
YOUR _C.HARACTER-S ARE? - ‘
by typing
NOW <RETURN>
and see the result in the print out
NOW
If
NOW IS THE TIME <RETURN>
had been typed the character string
NOW IS THE TIME

would have been printed. This last string consists of 12 letters and the three blanks in between words These strmgs
can be operated upon with string operations. .
One of the possible string operations is counting the string length

30 L=LEN(A%)

Therefore, the program
1@ INPUT “WHAT ARE YOUR CHARACTERS”;A$
20 PRINT AS$; “ WERE READ IN ”
30 L=LEN(A%)
40 PRINT “THERE WERE" ;L; “CHARACTERS”
50 END

will read in the character string, echo the characters for verification, and print the character count. (BASIC expects
72 or less characters to be input at any time.) Entering ‘“‘LONG” will echo “LONG"’ and report four. characters.

Other useful string operations are picking out the leftmost I characters in a string. For example, the leftmost
character in the string A$ is found via

10 L$=LEFT$(AS$,1)

‘The two lefthand characters in the string A$ are

1(0 L$ LEFT$(A$ 2)
Slmllarly, the rightmost two characters in the strmg A$ are.
10 R$= RIGHT$(A$ 2)

- Likewise, the midrange J characters which start from the Ith one are

M$=MIDS(AS,I,J)
Thus, the second, third and fourth characters of the string A$ are given by
M$=MID$(A$,2,3)

* For example, the program

10 A$="FRIDAY"
29 PRINT MID$(A$,2,3)
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will resuit in the output
RID | o
) Now enough mformatron has been presented to writ€ a srmple two person hangman type game Let the ﬁrst per-

son type a three letter-word. The computer will then erase the screén. The second person will try to guess the letters.
If the player fails to guess . in six tries, the first player wins.

1Q) REM GUESSING GAME _
2@ INPUT “PLAYER #1 ENTER A 3 LETTER WORD” A$
30 FOR l—1 TO 32 :REM CLEAR

49 PRINT {REM THE
50 NEXT | :REM SCHEEN

60 COUNT=p  :REM COUNT IS CORRECT GUESS COUNTER | '
70 TURN=0 :REM TURN COUNTS TOTAL GUESSES

80 INPUT “YOUR ONE LETTER GUESS 1S”;B$
99 IF. LEFT$(A$ 1)—B$ THEN PRINT LEFT$(AS1) -
100 IF LEFT$(AS, 1)—B$ THEN, COUNT= COUNT+1
120 IF RIGHT$(AS,1) =BS$ THEN PRINT RIGHT$(A$ 1) | o
139 IF RIGHT$(A$1)—B$ THEN COUNT= COUNT+1 o
150 IF MID$(AS, 2, 1)—B$ THEN PRINT MlD$(A$ 21) )
160 IF MID$(A$,2,1) =BS$ THEN COUNT=COUNT+1
170 TURN= TURN+1
180 IF COUNT=3 THEN GOTO 300
190 IF TURN=6 THEN GOTO 6pd
209 GOTO 80
_ 3090 PRINT “YOU WIN, THE WORD WAS":A$
319 GOTO 709
600 PRINT “YOU LOST, THE WORD WAS";A$
700 END

Of course, if a player gets one letter correct, it is possrble to cheat by re- entermg that letter three tlmes but then,
this was just to try out the ideas: A program does what it is told to do, not necessarily what is desired for it to do.
~ For complicated programs, a picture is usually drawn of the thought or decision process. This picture is called a
flow chart. For the previous program, the flow chart in Fig: SA & B applies:
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Fig. 5A Flow Chart (80 to 150)
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