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| reception. [t has been type tested and found to com-
| ply with the limits for a Class B computing devios in

| = relocate the computat with respect to the recerver

| Tl necessary, the user should consult the dealer or an
| experienced redic'television technician for additional

| This equipment generates and uses radio lequency

energy and if not installed and used properly. that is,
in strict accordance with the.manufacturer's instrac-
tions, may cause interferance to racdio and television

accordance with the specifications in Subpart J of
Part 15 of FCOC Rules, which are designed 1o provede
regsonakle protection against such interference in a
residential installation. Howewver, there iz no guaran-
tee that interf@rence will not ocour in a particular
installation. If this equipment does cause interference
to radio or television reception, which can be deter-
mined by turming the equipment off and on, the user
is encouraged to try to correct the interference by one
ar mare of the following measures:

« reorient the receiving antenna

« move the computer away from the receiver

» plug the computer inta a different outlet so that
commpuler aod reeeiver are on different branch
Circuits.

auggestions. The user may find the following booklet
prepared by the Federal Communications Commission
helplal: "How to Identity and Resclve Radic-TV Inter-
lerence Problems'. This booklet is available from the
I3 Government Printing Office, Washington, DO
20402, Stock No, 00:4-000-00345-4,

WARNING: Thiz equipment has been certified to
comply with the limits for & Class B computing device,
pursuant to Subpart.J of Part 15 of FOC Rules. Only
pernpherals {computar inpulfoutpul devices, termi-
nals, printers, ete.) certified to comply with the Class
E limits may be attached to this computer, Operation
with non-caertified peripherals is likely Lo result in
interference to radio and TV reception,







90-Day Limited Warranty

Congratulations
on the Purchase of Your
Timex Sinclair Computer!

We hope you'll take the time to read the ovwner's manual, This will help you to use
your Timex Sinclair Computer most effectively and with the greatest of pleasure.
Your nesw Times Sinclan Computer, incorporating the latest electronic technoloony,
has been manufactured under stringent quality control standards. Yet, no matber

howw well designed and constructed, your computer may at some time require
SErvice.

To assure that vou enjoy the traditional satisfaction of owning a Timex product,
Timex computer rapair service offers:

* 30-DAY TIMITED WARRANTY

* LOW COST 12-MONTH SERVICE CONTRACT
s FACTORY REPLACEMENT FPARTS

s RELIAELE REFAIRS

* FROMFT RETUEN OF YOUR COMFUTER

The Timex Computer Club

The Timex Computer Club is an exclusive group of Timex Sinclair Comiputer
Ohwners. Membsership in the Times Computar Club el allow you Lo inerease your
enjoyment of your Timesx Sinclair computer, As a member, you will receive regular
early notics of Timex Computer Corporation technological advances, new hardware
and sottware products, creative programiming ideas and special products and soft
ware offars. You will also be able to share computer ideas and achisvemeanis with
other club members all over the country! For enrollment see card in back of book.

MOTE: The 90-Day Limited Warranty on your Timesx Sinclair Computer is in no
way affected if you choose not to send us the Purchase Information Card. However, |
we must have the information toentoll vou in the Timex Compular Cluk, I
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90-Day Limited Warranty

Basic Coverage: This Timex Sinclair Computer is warranted to the owner for a
period of 30 days from date of original purchase against defects in manufacture.
This Limited Warranty is given by Timex Computer Corporation—nol by the dealer
from whom it was purchessd.

What Tirnesx Will Do If a defect in manufacture of the Computer is discovered
within 90 days lrom date of criginal purchase, Timex Computer Corporation will,
at its option, repair o replace the defactive wmt.

What You Must Do: You must return the Computar, with sales receipt, indicating
date of purchase, to Timex Product Service Cenler with a written explanation of the
reason for the retum. Tt is recommended that you include both cables, TV Computer
awitch, and Power Plug with your shipment.

Featurn your unit, postage pre-paid to:
Timex Product Service Center
EO Box K
004 hurray Strest
Little Rock, AR Y2203
Th protecl against in-transit 1oss, we recommend you insure your Computer.

Lirnitations:

THE ABOVE REMEDY IS EXCLUSIVE. TIMEX COMPUTER CORPORATION
LIMITS THE DURATION OF ANY WARRANTY IMPLIED BY STATE LAW,
INCLUDING THE IMPLIED WARRANTY OF MERCHANTABILITY, TO 90 DAYS
FROM THE DATE OF ORIGINAL PURCHASE. TIMEX COMPUTER CORPORATION
15 NOT LIABLE FOR ANY INCIDENTAL OFR CONSEQUENTIAL DAMAGE.

This warranly gives your specific legal rights, and you may also have other righls
which vary from state to state. Some states do not allow limitations on how long an
implied warranty lasts, or the exclusion of limitation of incidental or consequential
| damages, o the above limitations or exchusions may not apply to you.

| This warranty is void if the Computer has been tampered or ill-treated or if the
detect is related to servicing not performed by us.

Call 1-800-24-TIMEX [roum 8:00 AN Lo 8:30 PM
ET* Monday through Friday for answers to
computing problems and helplul hinls

*Subject w change

vl
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Getting Started

Introduction .
Wloome to the world of computing. Belore you
phag i your new Timesx Sinclair 1600,
a marment to consider these old sayvings we just
made up:

pleass lake

Yo wall emjoy computing

Yoy wall find it easy as well as enjovable

Yonn shanaldn't be afraid of the compuate:. You
are smarter than it is

You wall make mistakes as you lesrn. You will
learn from your mistakes, The compatar will
not laugh at you

our mistakes will not do any harm to the
COMpUTer. You can 't break it by pushing the
“wrang " atton

ou are about 1o take & giant step into the .
future, Bveryons will scon be using compulsrs |
im ewary part of their daily lves. and you will
have o head start




Introduction: Getting Started

You Don’t Need to Learn Programming
You do not need to know how to prograrm a corrn-
puter Lo use the 118 1500, any more than you nead
to knowe how to do a tuneup in order Lo drive a car
“fou may want to learn to program — it 15 not dif-
ficult and can be very enjoyable — but you can
use the computer for the rest of yvour life without
having Lo learn programmming.

A Computer Is a Tool

A computer is a tool, like a hammer or saw—or
perhaps like a food processor. Hammers and saws
can generally do only one thing well. Food proces-

| sors can perform different operations, and normally
| youcan "program” them by simply pushing the
| proper buttons.

A computer is an information tool, and is the
mest versatile tool ever invented. Bacause it can
do many things, it needs very detailed instnic-

tions to perform any particular task. These instruc- |

tions are called programs, and someene has to
write them — but not necessarily you,

Many Programs are Awvailable

Onee a program is written, it can be saved and
used over and over again. Many of these programs
arz available [or you to use on the T/S 1500. You
can get some of them on tape cassefttes and others
in printed form. If a program is short, you may wish
to type it in from a printed listing. Longer ones ara
easiest to load fromm a cassette tape.

The many available programs for your Timesx
Sinclair 1500 include games, management tools
far your home or business (like balance-sheet cal-
culations, record-keeping, accounting'bookkeet-

| ing, taxes, personal or business inventoriss, etc.),

creative and artistic activities,

You can maintain athletic statistics, recipes,
address or Christmas-card lists, prepars reports,
learn and use mathematics, and do many other
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things. Because Timex Sinclair computers are
arnorng the world's best-selling computers, new
software (ready-to-run programs) is published
every day. Your computer will someday be able to
answer the telephone, place outgoing calls, bring
you information from distant sources, monitor
your burglar alarm, water your lawn and perform
rmany other duties around the housea.

Use the Computer to Learn

One of the most important uses of the

Timex Sinclair compuater is as an educational
tool. Right now children are beginning to use
computers in school, both in terms of leaming
aboul them and in using them to leam other
subjects. Having a computer at home can help
children in school whether or not the schools uss
computers. More and more educaticnal
programming is becoming available.

The Timex Sinclair 1500 is an easy-to-use tool for
the beginner, but it is 4 very sophisticated com-

puter that many scientists and engineers use. As
you become more expert in computing, you'll find
that you won't easily outgrow your first computer

Thiz Manual and Other Alds to Help You
This manual will help you get started, and will
give you the help you need to use the computer
with ready-to-run programs and to do some els-
mentary programming of your own. There isa
long and growing list of sources for more advanced
information; check your Timex computer dealer,
bookstore or library for the latest.

¥our dealer may be able to answer some of your
guestions, and will certainly have some books
and other products to help you.

Have fun as you get to know your Timex Sinclair
1500 computer!







How To Set Up

Your T/S 1500

Chapter Preview This chapter shows yor
how to connact the T/S
1500 to your TV and cas- |
sotte racorder, and start |
nsimg it right away.

Here's whal you nesad to start using your
Timeax Smelair 1500 computet. maost of which
came 1 the box with this manual:

1. The computer itself. COnlv thi size of a
small book, it packs the computing power of
a room-sized machme of just a few years ago.

Yo'l soe thres jack sockels on the back,
markod 8V DC, MIC and EAR, and a larger
sockel marked TV, Also on the back of the
compuler is a slot, whers you can attach
“penpheral devices' like the printer, the
RAM pack lor additional memaory, etc

| Q@ e RN '%?5

|
|

Rear viesw of computer
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Your T/S 1500

Transfen swilch box

TV cakle

-—

Dual avdes cable

Cassette recocler

The power supply. It is a transformer that
plugs into any standard wall socket {110 volts),
with a cord that plugs into the computer's 9V
DC socket. The computer has no on/off switch:
wioul tum it on by simply plucgging it in with the
poweT supphy.

Your television set. “ou can use g color

orf 4 black-and-white set but, of course, the
Timex Sinclair 1500 will display in black and
wihate: only

A transfer switch box, wihich snables you
Lo switch between your TV antenna and the
computer. If vou already have a box that looks
like: this attached to your TV ifrom a wideo
game console ar another computer], you can
just leave it there and keep this one as o spare.

A telavision cable, soveral feet long, to
connect the computer to your TV,

A dual andio cable, about 2 foot long, wath
rrindature phone plugs al each end, to connect
he TS 1500 Lo your tapse cassette recorder.

Your cassette recorder. Vou'll nesd one
that will accept the miniaturs plugs in its ear-
phone and mictophons sockets. (I vou already

have a recorder and il deesn't it the plugs, try

Laking the recorder and the cables to your
local electionics shop. You will probably be
ahle to get very inexpensive adaptors rather
than buying ancther cassetie recorder)
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Your T/S 1500

It is not necessary, but can be vary halpiul, i
H IEI your recorder has & tape counlar. You can then
keep track of where on a Lape a8 given progran
is located, making it easier wo find them with-
out having to wail tor the computer to search |
an entire tape. |

Tape moordar couniar

Mowe that you have all the parts identified, you
aan begin to put the system together. (T you are
gung to t[':,.’ S0ITIE: PIOqramIming O YOuT WL, Yol
can do without the recorder and skip Chapter 3
after setting up, if yvou have a recorder and want
Lo use some pre-recorded software, or save on
tape sorme of Wour owT pIocTarmiming, you'llwant to
study that chapter)

Powrer supply untt

TS 1500 Campater

Cassslle recorder

Seer next page for instructions on setting up the
computer.
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Your T/S 1500

VHF

ol Lo anienics

Transfer switch box to
VHF ternunals an TV

| \THFAHF matching

transformer
2 3
4
Television channels

| First, disconnect the VHF TV antenna wires from

| wour televison set (you can leave UTHF wircs alone). |

Cronnect the wires from the transler switch box to
the VHF tarminals on yvour TV instead, and then
connect the antenna wires to the screws marked
T on the switch box.

{ Flug the connecting cable inte the socket on the

gwiitch box and into tha TV sockot on the TS 1600,

1f you have cable TV, or a 75-olun antenna lead
(the round wire, instead of the flat ane), yiou'll need
to buy a ' UHFAHE matching transformet” {aor it
may be called something else; again. your local
electronics store can advisa yvou) for about throe
dollars. You may cven have to contact your cable
compary if their wire goes directly into your

sot instead of screwing on to the terminal on

the back.

Mext, turm on the TV, Set it to chamnel 2 or channel
3. whichever one is not being usad for broadcast-
'I'I'Ig m j-"Ol.iIT AT,

Then, plug the power supply into the wall and

| into the 9V DO socket on the computer.

Computer b pawer supply

{ If your TV is st to channel 3, press the number 3

on the TV 1600's koyboard. The Timesx Sinclair
1500 will avtomatically “'broadcast” 1o channs] 2

| unless "3 is the first key prossed after it is turned

on. Tf the 3 appears on the TV screen (it may or
may nol, depending on how quickly you press the
key aller plugging in the computer), press the
ENTER key 10 remove it.
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Your T/S 1500

T R S S L B e S e S A T L
Turn the sound all the way dowrn. You should now
have a picture like this on your screen:

The B in the lower left-hand corner of the screen
is called the cursar, and means the TV5 1600 is

K ready far action.

Note: The picture on vour TV screen should be

clear: if you are getting interferance, try the fol-
lowwing steps in order:

1. Adjust the fine taning control on the set, then
try thex brightness, contrast, and horizontal haold
thorizontal is usually on the back of the set).

| 2. Make sune your computer is st to the same
channel as your TV, You can unplug the com-
puter and then plug it in again, pressing the 3
kery or not as appropriata.

3. Move the computer away from the TV set; ar,
il possible, place iL lovwer than the set,

4. Plug the computer into a different circwt [rom
the television set; usually oullels on opposils
walls are on different branch circuits.

b, Consult an experienced radio’TV repairman;
WOUr set may need adjusting.

Conpect EAK to EAR .
II you are going to use 4 cassetto recorder to load
or Lo save programs, connect your recorder to the
computer with the dual audio cahble.

Connect the Barphone sockel of the recorder to
the AR socket on the computer in order to load
a program from tape inte the 905 1200

n*_nnnn ==

Comneat the microphone socket of the recorder to
the computer's MIC socket to save programs
you ve written or changed by adding information.

Motice that the plugs at the ends of Lhe cables
are color-coded . so that you can easily make the
right conmections: Just connecl EAR Lo EAR with
the same color plug at each end of the cable.

4 Cunputer

Casaethe rTeanTder

Mowr you'ta ready to use your Timesx Sinclair 100!







Moving Around
the Keyboard

2

Chapter Preview

You make the Timesx Smeclair 1500 perform by
pressing the keys on s koyboard. At first glance
this koyboard looks very complicated. but vou'll
qunekly learn how to use it 5

How the cursors — ¥, ¥
B [ —and SHIFT help
you pse all the functions |
on all the keys. We inves-
tigate DELETE and the
‘gyntax error’’ marker,
and learn how the left
amd right arrows work.

11
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If you know how to type, vou'll notice that the
largest labels on the keys— the letters and num-
bers—are aranged just ke a typewtiter's keys.
{If vou don't type, you'll find that you waon't have
much trouble locating the kevs anyway.)

The good news — for typists and non-typists alike
—is that you don't have Lo type in the commands
to the computer, letter by lelter. Instead, you'll
find they are indicated as complete wordson and
arcund the keys. In many cases, the “keywords™
are written abowve or near the key [or the letter
that the word begins with: notice, [or example,
the word PRINT above the P key, and POEE
above the key next to it. Look at the keywords
abovathe G, C, 1, and R keys, too.

All of the words and symbaols on and around each |

key mean, of course, that each key can do many
differant things as you give instructions to the
computer.

What a key "means” to the computer when you
press it depends on two things:

1. Which cursor is on the TV screen (remember
the [ we zaw in Chapter 17), and

2. Whether or not you use the SHIFT kay while
pressing another key.
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the Keyboard

PRINT

Let's do a [ew things with the keyvhboard to see
how Lo get &l the different meanings from the
keys. First, we'll ask yvou to do exactly as we tell
you. Then, we'll have a chance to experdment.

The H Cursor. . . Words Above the Eeys

| Zel up and turn on the compater and television

get agz we did in the last chapter, You should now
have the | cursor in the lower left hand comser
of the scresn.

Mear the upper right hand comer of the keyvboard
iz the P key. We'll call it —and other keys—by
the name of the primary {largaest) latter aor charac-
ter anit. This is the P key, then, Press it

Tiwo things have happened; the word PRINT has
appeared al the bottom of the screen, and the

| cursor—which has moved to the dght of PRINT

— has changed from [ o @

A means keyword. Whenever the [ is on the
screen, pressing a key will always cause the
“layword " above the key fo appear on the screen.
The cursor will also always change to [ This is
because each kevword is a command to the com-

| puter, and neads to be tollowed by some informa- |

Lon (or “'data’”) to apply that command to.

13
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CODE PEEI

el e

PRINT o

Trass BHIFT while you
prezs DELETE

PRINT [A

D | the keybeard). The word SHIFT is in black, too.

The [ Cursor. . . the Main Characters on
the Keys

One of the keys you will need most 15 the DELETE
key, just above the B Let's crase PRINT. Press the
DELETE ke

Now whal? Mot only is PRINT =till on the soreen,
gois .

Here's why: when the [ cursor is on the screen,

the T/S 1500 will print the large whita letter,
number or ather item on the Key.

& clue: the word DELETE is in biack on the keyv.
Loak at the SHIFT key (in the lovwer left corner of

The Shift Key. . . Characters in Black on
the Keys

Try pressing SHIFT and {while holding it down)
pressing the O key.

D it again.

. DELETE, SHIFT
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the Keyboard

PRINT

TAB'

LIST

SHIFT, DELETE, [T, [}

DELETE — SHIFT 8 — Erases the Character
or Eeyword to the Left of the Cursor.

Maowe, try typing in and then deleting things —
lettars, numbers, keywords —one at a ime. Try

typing in a fow things and then deleting them all. |

Bemember:

If the B is on the scresn, you'll get the keyword
above the key

- If the P is an the screen, you Tl get the primary

|

character (the large white ona) on the ey Thesis |

usually a Petter or numaral.

If you press any key whils holding SHIFT, you 'l
get the character an the key in hiack.

Dines this happen with the B cursor on the screen

| o only with the {7 Try it and see.

E | What happens if you press a key with no keyweord

| owvet it, when | is showing — like a number? Cr
| the key marked ENTER?

' Whatever you have on the lins at the bottom of

the screen, you can always get back to the hegin-
ning by pressing DELETE (SHIFT @) as many
tirmes as you nead to.

A5 a last resort, vou can also unplug the computer
and then plug it back in . . it always starts " from

| scratch' when it's first plugged in. (Caution: this
is a last resort because you will lose any informa-
i Tion in the computer when you unplug it—daon't
| .o this if you want to keep anvthing you've previ-

: ously typed in.)

Moww, you knosw how to get

1. Esywords above the keys (B3
2. Letters in white on the keys (),
3. Symbels in black on the keys (SHIFT).

15
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R T e T R R e T A R R DN SR T R SR
| i j ’ | The @ Cursor. . .Inverse Video and
{ Graphic Symbels

Cn some keys, thore's a 'graphic symbol' —lock
al the R key, for instance.

Honw oo we gel that?

With vet ohe mors cursar, that's how. Prass
SHIFT 9 { ' GRAFHICS ).

| The [ cursor says you are in graphics made.
Mow pross the B ey,

Trasa SHIFT whila you
prasg B
Hmmmm . . stll not the symbol, but something
also intoresting. ILis the inverse of the main
character. Try il with some other keys
G

| S0 how dowe got M and the other graphic sym-
bols? Try holding SHIFT while pressing the key.

Oikay, SHIFT whils in graphics mode grves you
the symbol. Try a few more.

What about keys that don't have a graphic
aymbal on them? What do you get wilh SHIFT
while the [ cursor is showing? Try some.

SHIFT whils inn Graplics
gives you symbal

16 . GRAPHICS, SHIFT
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P T o T P ) o e o e O e e |
Yo can tum off the [ mode by pressing SHIFT 9 |
again. Press it a few tmes— it turns the [ cursor |
an and off. {You will also find that pressing the
ENTER key will "turn off” the [ curscr. Bat don't
usa this method, it's a bad habit that will causa

Ry G} trouble later)

| Okay, by now we have a long line of graphic
symbals and inverse characters, Let's get rid of
them with DELETE

The @ Cursor . . . Keywords Under the
Keys
| Howe do we gof the words under the keys?

Many of those are mathematical functions, so wa
| use the “lunction modea.’

Look at the ENTER key.

Try holding down SHIFT and pressing ENTER.
What happens to the curso?

It changes o | g

Mow press the P ey,

You should see TAE.

{ @ is just ke B (except that vou chocse when

1o use the g cursorn), but produces the words uider
| the keys. The B changes to [ after you press a
key and chlain a luncton keyword. {If vou just press
ENTER. it changes back wo [ or B, whichever
TAB one it came from. Again, don't get in the habit of
uzing ENTER to "'turn off ' the [ mode.)

17
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A T e T A A S e S A TS

TAB SIN

pRIMT aBcOEFGGEL]KLM

| Tha Cursor Arrows

| Try typing in a line like this:

| {¥es, putin asecond G instead of H. We need a

| Tr arder to correct the second G, we could DELETE

Change it back to [ (SHIFT ENTER). Press
another key —try O,

Just for fun, try entering & few more, then
DELETE them all and gel back to a single B
cursor on the screern.

The Syntax Error Marker

If, at any time during this chapter —or any other
tirne. for that matter— you see what Jooks ke an
cursar, il means you have Wied to enter nto
the computer an instruction that it cannot handle.

The [ is not a cursar at all, but the syntax emer
marker Syntax has to do with the structure of a
lanuage —the way words can be assembled info
santences —and BASIC is a language with very
strict syntax rules. The TS 1500 knows what it
ran do, and will sometimes say, '] can't do that™
with an [fJ marker.

For the purposes of this chapter, don't wonry if the
A appears; we'll be explaining it later. For now,
just dispese of the olfending line with DELETE.

There are a fow mare keys you'll find wery helpful.

PRINT ABCDEFCGCTIKTIM

rmistake 10 correct.)

our way back to that spot, erase the G, and then
ratype the letters, starting with a correct H.

Tnstead of deleting and then retyping all the
letters, try SHIFT 5, the left-pointing arrow.




sﬁ
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a

§
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The cursor moves over, in among the letiers,
without delsting amny.

PRINT ABCOEEGG]) K LM

Press il a few mone times, until the cursor is just
to the nght of the second G. Remeambsr, DELETE
eliminates the charactor to the left of the cursor

Nowe press SHIFT § ([DELETE,.

PRINT WBLDEF EE[J ELK

And type n the comect letter, H.

PRINT ABCDEFGHMEIJELN

Yo can move the cursor through a line to the

[ | [ right wath the night arrow, SHIFT 8, as you might |

expect. Try moving the curscr back and forth.

iF RRIIT E

CHAS COOE PEFK

P e P P

] Try moving it up and down with SHIFT & and
& I SHIFT 7. Nothing happens, because there is only
W one line to work with, We'll use the up and down
1 | arows in a later chapter.

=z B
HHO STRS CHAY

Cnar tour of the keyboard is now complete. To gat

IFHIE}E1 i ’_"TT“| I r'ﬁ"-l I '-! ready for the next chapter, take a loock ar the key-
words LOAD and SAVE. We'll use them next.

In the meantime, fesl ree Lo exercise the keyhoard |
SOMe more, '

19
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Summary

a.

A cursor

Bcursor is inveras ... @
o SHIFT. with B
~ SHIFT, wilk [@oTH

— [@ cursor

. BHOIFTed keyin [ mode: the graphic symbol

3 cursor: the keyword above Lhe key,
cursor; the main symbol in white on a key,
usually a letter ar number.

SHIFTed key: the black symbol on the key.
@ cursor: the function under the key. Cursor
obtained by BHIFT ENTER.

[ cursor: inverse of main character on a key. |
Cursor turned onfoff by SHIFT 9 [

on the key, If no graphic symbol, the inverse
of the black symbol.

DELETE (SHIFT 0): crase one enfry at a Lime
to the leit,

£ sample key for relerence:

3.0 B [J sHIFT, DELETE




. Using Ready-To-Run 3
§ Programs

. | Chapter Proview How to uge prerecorded

PBrograms on cassetie
tape, and store your own
programs with LOAD
and SAVE. We look at
RUN and REM.

Az of now, there are many programes available for
the Tinex Sinclair 1500 computer, programs which |
are fun and programs which are useiul. Timex has
& large library of themn, and many other sources
are alse producing T/S 1500 programs. It s cor-
tain that thera will be many maore in the weeks
and months to come. You will find that programs
written [or the Sinclair 2281, the predecessor of
the T/S 1500, wall rin on your computet, and of

| course programes for the Timex Sinclair 1000 will
ag well,

Sometimes you will need to load a program into
the computer from a tape. When you are done and
| turn off the computer, it will disappear from the
T/5 1500°s intemal memarny but, of course, you will
stll have 1t on tape to load and use again. This is
hiow you will usually use games, tor example.

21



Chapter 3: Using Ready-To-Run
Programs

R TR A v B T e A R L LS
Sometimes you will type in a program from a book
in order to use it, and then will want to save it onto
a tape cassatta. Then, the next time you want to
use it, you won't have to type it in, but simply load

| it from the cassotho.

And sometimes there will be programs you will
| load from a tape, add data w, and then save the

program with the data on another part of the tape,
gaparate from the original program.

Leat's look at how each of these is done.
Loading a Program From Tape

Important: Baiore using a tape recorder with
your computer, please read the separate sheet

57 titled "Timex Sinclair 1500 Compatible Cassette
Becorders' — This sheet contains the latest

T e Tt = T
LL'.'GULL_}UL |1;Lu11u11':11uu.'ﬁuua-

Ewery program should have a name, and any
cassetle that has more than one program on it
should provide you with an index listing the
narmeas of all the programs on the tape.

With all the components of your system con-

nected and turned on, as discussed in Chapter 1,
make sure that your tape is rewound to the begin- |
ning, and that the g cursor is on your TV screen,

Connect the EAR socket on the computer to
the earphone or headphones socket on the tape
racorder. Tum the volume control on the tape re-
corder to about three-gquarters of the maximum
volume; if it has tone controls, adjust them so the
treble is high and bass is low.

Then press

LOAD

LoaD[

:

22
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LOAD "STAR EHP'"

| which is what you get when you press the J key

while the [ curscr is showing (remember, when- |
ewver Lhe [ cursor is on the screen, pressing any
ey willl give vou the keyword command above
Lhiat ey,

You'll notice that the cursor has changed to |
This means that the computer now will give you
the main symbol on any key you press, or —if
you hold the shift key down while you press
another key— the shifted symbaol, which is in
black {the same color as SHIFT) on the key.

Yo will want to instnict the computer to load

the program you want touse, so you must put
the name in quotes, Supposs you warnt to run

a program for a game called STAR ZAF

Hold down the SHIFT key and press the P key, {
and you'll get quotation marks, i

Then, without SHIFT, type in the name of the
program, making sure you have it exactly right
including spaces. Then type SHIFT P again for
guotation marks. Your screen will look like this:

Mow press the PLAY key on your cassette
recorder, and then press

ENTER

an the computer keyboard. (LOAD is a command
that tells the computer what you want it to do,
“STAR ZAP tells it what to do it with, and ENTER
iz the signal that the instructions are finished, and
the TS 1500 should start the job.)
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Gearching

@/e

|
cumpul.-er iz not leading it— the TS 1500 will onby
start actually loading when it comes to the pro- |
: : gram you have named. {
Cecamonally a program will fail to load propearly,

The TV screen will show you a pattem of thin b]acr:
lines on the white screen, during the time the com-
puter is searching for the program on the ape.

Whien the program has been found and 15 being

lnaded inta the computer's memory, the scresn

pattern will change to heavier black lines alter-
| naking with white

When the computer has linished loading the
program, one of two things will happen:

1. Bome commercial programs will begin running
automalically, usually with a "title screen™ or
mslructions to the usar. (You shoold stop the
tape immediately at this point so &8 1o be in
the proper position to load the next program
if you wish. )

OR

2. The screen will be blank, except [or & &0 in
the lower left hand comer. The 00 is a repart
code and means that the computer has suc-
cesshully loaded the program (more about roport
codes later). Again, stop the tape immediately.
To execute the program, then, you prass
HUN (the R key)
and
ENTER
to start the prograrm.

If you are using a cassette with maore than one
program on it, and wish to load a program that is
| mor the first one, you will seo the pattems of thin
{zearching) and thick {loading) lines more than
once. BEach program that goes by will cause a
“loading ' pattern on the screen, even though the

and you'll have to investigate the reason andior |
#/¢e, LOAD, RUN
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try again. You'll know a LOAD has misfired if

1. The [ cursor comes back on the screen.

2. The “searching’’ pattern comes back on the
sorecn aftor the “loading™ pattemn (if vou are
caertain that loading patlem was lor the pro-
gram you wish to load).

If the B4 is on the screen, you don't have to do
anything except rewind the tape in order to fry
acain.

I the searching and loading pattems are still
going on the screen, you need to press the BREAK
key to stop the process. Then you'll be teady to
check into the problermn.

The most likely problem is that the volume level
is too high or too low. It needs to be (a) loud encugh
for the computer to puck up the progiam, {b) not so
loud that the program is distorted (this is actually
fairly rare), and {c) quiet enough for the silent part
to be recognized as silent by the computer.

A way to determine the optirnum volume setdng
for your partcular recorder is to load a short (2K)
program at various volume settings, noting the
levarest and highest settings that produce accept-
able loadings, then set vour recorder volume in
the center of that range. If no volame setting can
be found that proves successhul, you may have
other problems.

Sorme tape recorders can form a feedback loop
with the T/S 1600. For this reason, we recom-
mend connecting only one lead at a time; if you've
recorded something with baoth EAR and MIC con-
nections made, you may not be able to load it.

Some tape recorders can record a 60 cyele AC
hum. Thas can be avoided by operating them on
batteries.

Soime tape recorders — especially old, worn
cnes — are intrinsically noisy, produce a lot of
extranecus noise on their tapes. You may have
to invest in another recorder.

25
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LOAD |r||

| from that recorder, but not from youes. If you have

{ Many shorter programs ate available in books
| and magazines. You can use them by simply typing

You may have towiggle the plug in the earphone
socket; on some recorders contact is lost if the
plug is pushed in too far 1f you pull it out just a
hit, you may feel it settling into a more secure
position.

It iz possible that you have a tape that was
recorded (SAVEd) on another recorder, and the
recording heads on that machine are out of align-
ment. This is likely if the program can be loaded

trouble with a lot of tapes, including commercial |
ones, your recorder's heads may need adjusting. Tt |
15 oven posaible that both recorders are slightly out |
of adjustment—not enough Lo keep them from |
saving and loading their own or commergial tapes, |
but enough that they cannot use each other's tapes.

It iz possible to load a program without using its
name. [f you type

LoaD ™

{that is, press the J koy and then SHIFT P twice;
do not put a space between the two quote marks),
then start your recorder and press ENTER, the
T8 1500 will load the first program it comes Lo
This is useful if you have only one prograrm ool a
tape, if you know you want the first one, or if you
knom you want the nesxt ane but have lorgatten
its name.

Typing in a Printed Program and Saving
it on Tape

them in. Type them exactly as they appear in the
publication, making sure your spellings are comest,
and all punctuation and spaces as well.

You can check your listing by comparing what

vau have on the screen with Lhe printed version.
See Chapter 2 for how to easily make cormections.

g
=
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4

RUN, ENTER, EREAK, REM

Besware — L 1s possible [or the onginal hsting i the
book or magazine Lo have errors! You may type it
correctly and still have Loulile.

Note: [t is a good idea to put the name of a
pracram it the lating of that prograrm, 5o you

can doublecheck that vou hase the right cne. The |

aagiest way 15 to add a REM line at the beoinning.

| You'll notice that nearly all programs are numbered

inmultiples of 10, soif o program doesn't already
hiewe & line giving 1ks name i the hsting, you can
Just type

EREM FROGHEAM: 5'TAR ZAP

using 8 hne mamber lower than the lowest in the
hsting (the computer will then automatically put
1t at the booinning) and, of course, the actual
name of Your prograrm.

| When you've onished typung the program i, you

| execute it by prassing
| RUN and ENTER

as above. When you've imshed using it-— eather

| wou reach the end, or you interrapt the prograrm

by prossing the key markoed BREAK - you can
gt the histing back on the screen by pressing

ENTER

again. Then. atter verityving (by using it) that the
proomam works and that wou ve typed it in cormectly,
WOl aan save it for tuture use an tape. (You don't
e to try it aut first, of course, but then you mught
be going 1o the tronble of saving a program that
WOTI'E TLITL)

Saving a Program on Tape

Aswe said earlier, every program should have a
naane. The TS 1900, in fact, won't save a program
(] 1 tﬂpc" without a name. You can make LI & [Tre:
for a PTOCTET 30 nvent, 1= the name of a T

2
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gram you have vped In as above, of even changsa
that name to somelhing you ke better. Whatever
you call the program when you save it will be Lhe
name you have to ask for to load it later

Connect the MIC socket of the computer to the
microphone sooket of the recorder. Position the
tapein & part that is blank, or a part that you are
prepared to overwrite. Fntor the [ollowing:

SAVE "OTAI ZA

SavE "5TaR Zap [

uzing the keyword SAVE over Lhe 3 key

Start the Lape recordorn, on RECORD, then prass
| ENTER
Wateh the TV scresn, You'll soc a paltern of
black and while lines — different from eithor the
“gearching or Cloading’ pallemns —and cventu-
ally the zcieen will show @0, which in this cass
means Cthe SAVE is complete.

A g cheak on whether the recorder has received
the prograrmn corectly, you can listen ot aver the
speaker Rewind the lape towhere you slartad
and play it back. You should hear, i order

4

& soft, hummmang buzz. Ths = the signal
before you pressed ENTER.

2. Five scconds of silence.

Aovery harsh, high-pitched buzz, which s
the program itself, This will go on longer [og
A longer program.

4 The solt, hurnming buez again

[

Note: & technigque thal may mnake it easier to
find programs you record is 1o speak Lhe name

| J__(?_— 2 of the program ontao the tape through Lhe micro-
}-—? | phons batore connecling the compuler to the

rocorder. Then you can search for the sound of
woul announcoment Lo find the program

You can check on your suCCess at saving d prodgram |
by follawing the LOAD instmuictions above.

28 SAVE
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LOAD "CALCULATOA"

SANE "FII‘H-HCES"

ENTER, SAVE, LOAD, RUN

| Your Own Data Entered

2. The LOoAD carmmand followed by the names of

Saving Programs with

SOIIE PIOogIams are meanl for you Lo enler your

own data into—saving lists, fioures, ele. These

are easily used by lollowing Lhe same procedures |

wie Ve just discussed.

1 LOAD the program as wea've dascribad

2. BUN the program, entering your own data as
itiz called for.

3. SAVE the program with the data in i, usinga |
new name to distinguish it from the orginal |
pragram. 1f, for exampls, yvou load a program
aalled "Calculator” and then fill in your per-
sonal financal records, vou may want to
save tho filled-in version under the name

"Finances.”

Az you can see, there are many ways to Usc your
Timex Sinclair 1500 without learming computer
programening. Bul i vou'd like to look mtoat, toy
the next chaptars

Summary

1. Marny programes are available Ior use with the
Timex Sinclair 1200 computer. and you don't
b fo knawe how o program 1o use them

a prograrm n quotes causcs the computer to
load that program you play inta it from a tape
cassette.

3. LOAD followsd by two quotation marks with
nothing between thom causes the TS 1500 to
load the next program on the cassoftte tape.
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| 4. The SAVE command followed by the name of

| & program in quotes tells the computer to send
that program to a cassette recorder running in
recording mode, saving the prograrm on the tape.
| 5. You must have a name [or the prograrm when
using SAVE, but you can make up any nare
you like, and change the names of alternative
vorsions of the same program (like a program
inta which you put information that is updated
penodically).

2
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i Telling the Computer 4
# What To Do

I | Chapter Preview PRINT and ENTER help

you start giving orders
to the T/8 1500. Learn
how to put words and
nurmbers on the screen.
We look st the guotation
marks, "strings, "’ and
how to nse fanctions
Lilve S0QR.

We saw, in Chapter Two, how the keyboard warks,
In Chapter Three, we talked about loading and
saving programs on tape. Starting with Chapter
Five, we'll be learuing haw Lo write our own
programs.

This chapter 15 a bridge between what has Qo
belore and what comes after, it vou want o 0o U1
into prograrmuming

It 15 also a repetition of some of what is in Chaprer
| Two, to increase your skill on the kevboard —even
1f you don't want to become a programmer

| Aswe have said, the computer is a very versatile
machine. It can do many things, as long as it is
told what to do. But it has to be told in words it
can understand, and m small stops it can

| execte

The Timex Sinclair 1500 is built to understand
orders given to it in BASIC fwhich stands for

41
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What To Do

PRINT

| Momer we'l have the computet figure out the sum

“Beginner's All-Purpose Symbaolic Instraction
Code'). Invented at Dartmouth Collegs, BASIC
looks more like English than other languages and
is very easy to use.

Thi keywonds above the keys, which are commands
o the computer, arein English. They are also in
BASIC, which means each word always meoans
exactly the same thing.

Far example, the keyword we will probably wuse
the maost is PRINT. In English, this can mean

1. Make letters on paper with & writing instmn-
ment held in your hand,

2. Transfar letters froim a printing press to paper;
oL

3. Publish.

There are probably several other meanings you
conld think of, shghtly different frorm these,

In BASIC, PRINT means only one thing:

1. Print on the soreen whatever follows the word
FRINT.

Let's have some more practice at giving the
computer commands and see how 1t performs.

Start by setting up the computer so that the
goreen looks ke this.

of 2 and 2, and show the result on the screen.

First, type PRINT. Press the P key, and the word |
PRINT appears. Remember, although you can
gpell out the word BRLN, T, you give the T/S
1500 its orders using the keyvwords above the
keys. These appear if you press a key while the
B cursor is on the screen.

In case you haven't noticed, we are indicating
keywords in this manual by printing them in
BOLD FACE TYPE.

Besides the word PRINT appemjhg on the screern,
you see that the cursor has changed toji)

PRINT




Chapter 4: Telling the Computer

What To Do

prINT 20

PRINT 2+[d

PRINT 2+2[1

prRINT [}

SHIFT, ENTER, PRINT

| the | moves to the right. Notice, by the way, that

| extra ones).

| Third, ype a plus symbol { + ). Remember haw

| difficult math {see Chapter 10).

Mext, type 2. The 2 appeats on the screen, and

there is a space between the PRINT and the 2 on
the soreen. Timex Sinclair BASIC keywords come
with their own spaces, and you don't have to put
them in {it won't do any harm if you do put in

we obtained symbols that are in black on the
keys—using SHIFT. Hold down SHIFT and press

the B key.

Mext, type another 2. The screen will look like this: |

i
Finally, press ENTER. Whenewver you are finished |
with a line or a command, and want the computer
to do something, you signal this by pressing
ENTER.

The computer will compute and display the
answer. Of course, you don’t need a computar
to figure that one out, but you can use it [or more

Let's try something else. The 00 report code is
“hiding" a [ cursor —if you press a key while a
report code i on the screen, you'll get a keyword
just as if a [f§ was showing. So press P again, and
get PRINT.

33
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prRINT "1

pRINT "2+2"[

| should loak like this:

FRINT "2+2"

| PRINT " ANYTHING THAT APFEARS IN QUOTES

| add at first, butit essentially means that the entire

It's okay thal the answer to the previous calcula- |
tion is still on the sorecn. i

MNow, using SHIFT, get quatation marks by press-
ing P again.

And press 2. And + (using SHIFT again). And
another 2

Finally, close the quotation (SHIFT F). The screen

MNow press ENTER.
Aha. Let us examine why the difference. The first '
time, when we typed
PRINT 2 + 2

wie ware telling the computer to evaluate a math- |
ematical expression and print the answer.
The second time, when we fyped

we were telling the computer, “'Don't do any cal-
culation, just print whatewver is in quotes.”

Try this (remermber that, inside the quotes, you
will have Lo put in spaces where you want them,
using the SPACE key in the lower right comer of
the keyboard).

MO MATTER HOW LONGIT IS”

Don't forget to press ENTER when you are done.

Hete's some computer jargon for you: anything
we plit in quotes is called a string. This sounds

“string”* of characters within the quotes is treated |
by the computer as a single itermn. |
PRINT
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PRINT B++20

PRINT ++[l2

PRINT +[§+2

PRINT [l+2

SHIFT, DELETE, ]

What To Do If You Make a Mistake

If ywou make a mistake, you can erase it with the
DELETE kevy (SHIFT @). Pressing DELETE erases
the character just to the left of the cursor

And, you can move the cursor to where you want
to make a deletion by using the left and right armow
keys (SHIFT & and SHIFT &),

For instance, type

FRINT + +2

| and press ENTER.
| The screen will look like this:

Remember that the [ is the syntax eror marker.
It means that the T/S 1500 cannot execute that
comrmand {yvou can't add 2 to +). Of course, we
meant PRINT 2 + 2, 50 let’s make the correction,
the way we did in Chapter Two.

First, we need to move the [ cursor to the scene
of the cnme. Press the left armow (SHIFT &, holding
down the SHIFT key while pressing the 5 key).
The cursar moves one place to the left.

Press the lelt arrow again, which puls the cursor
in the proper position.

Mowr press DELETE (SHIFT 0) and we have this
on the screen.
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PRINT 2[l+2

PRINT GSGR

Arrow keys,

Make any colrections vou like, hefore pressing
| ENTER. Besides correcting errors you may notice, |

| Then press 2 and ENTER.

| The computer evaluates the mathematioal escpres-

We can then put in the correct character. Type 2.

Mo, wi can press ENTER. We don't need to
e the [ cursor back to the end of the lins:
it doesn't matter wherne it 1=, as long as the rest
of the line is correct. The cursor is just a place
rmarker, [or your eyveas only.

Time to practice;

Try typing in PRINT " and then any sentence you
like. Don't forget to close the quotes al the end.

Fractice moving the cursor backwards and
[orwards Lhrough the line with the left and roght

Loy adding new words by moving the cursor to the
spot where you want to insert them and then
typing the wards.

Practice making up a line of graphics, by pressing |
FRINT " and then getling into graphics mode with
SHIFT 9. Eermembet, you have 1o use SHIFT &
(GRAPHICS) again to get out of the graphies
mode in order to closa your quates and ENTER
the line.

In case you are mathematically inclined, here's
a guick early hint on the use of functions. Press
PRINT, then cnter the fincton mods by pressing |
SHIFT ENTER. With the [ cursor on the screen, |
press the H key, giving you SOR (for sqguars moot).

sion and prints the square oot of 2— 14142136 —
on the screen,

EHIFT, ENTER, SQR, PRINT
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We won't spend much titne on the other finctichs
in this manual, except to mention them in Chapter
10 and list them in Appendix A, If you are a math-
cmatician and recognize the abbreviations under
the keys, fine. If not, don't worry about them,

Summary
1. PFRINT (keyvword command located above the

P key) tells the computer to print something
on the screen,

2. If a number follows PRINT, the nurmber will
be printad on the screen; if a mathematical
exprassion (like 2 + 2) follows PRINT, the
exprassicn will be evaluated and printed
(for example, 4).

3. Anything in quotation marks after PRINT wiill
be printed on the screen exactly as it appears.
The matenal in guotes is called a sting booauso
1t is & stnng of charactors.

| 1. When you press ENTER, vou signal the com-

puter that you ate finished writing yvour com-
mand and would like it carried out.

5. Beport Codes are printed by the computer in
the lawet left hand comer of the screen when
it stops executing its instnictions. The codes

tell vou whether it has successhilly carried out |

wour orders or whether it has encountered a
problem.
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Chapter Preview How to start with NEW,
repeat with GOTO, stop
with BREAK, and con-
timuwe with CONT.

Wi are now ready 1o wnte our first compuler
program.

HELLO JACK In the last chapter, we were operaling inwhat is
WELLO gack || called the immedate mode, which means that the
aomputer executed esch command immediately.

When wio wWIite DIogIanms, we give a number of
commands and the compuler executas them, n
| order, when we tell 1t to, Unbl we tall it 1o executoe
—and afterwards, [or Lthat matter—the T/S 1500
remembars all the commands.

Although we wlll start small, there are programs
ol mmany thousands of hnes, which direct computsns
o carry oul lengihy and complicated proceduras
The power ol computing is in the ability of the
machine to eeerve, store and carry oul many
diflerent complex programs.

a9
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FRIRT “HELLD, Jacu~{l

HELLD, JACEK

14 PRINT "HELLY, JiEK"

| {the A key, while the [ cursor or a report code

Let's get started. If you are just plugging in the |
computer to start this chapter, you should have |
the i cursar in the comer of the screen. If you

are continuing from the last chapter, press NEW

iz showing). This clears both the scresn and the
compliter’s memary, so it is ready to start 8 NEW
program. (Don't forget to press ENTER ) :

Type in

FRINT "HELLO, JACE"

and press ENTER. Just as in the last chapter, the
computer executes the command immediately.
{By the way, you Can Use YOuT OwTl Name instead
of Jack if vou prefer)

Now type in
10 PRINT "HELLO, JACK"

Notice that the [ cursor doesn't change as you
type the 1, and then the . This is why there are
no keywareds over the number keys: so you can put
in program line numbers. It changes to [ after
the keyword PRINT.

If you are a typist, by the way, be careful to use
the numetral 1 and not the lower case L fora 1.
For one thing, the computer doesn't have lower
case letters. And for another, each character, like
each keyword, can only mean one thing to the T/5
1500.

NEW, PRINT, ENTER
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1 RINT "HELLO, JACK"

e coTo 1ef]

18 _PAINT "HELLO, JACE™
pafcoTn e

JACK
JACK
JACK

» JACK
JALK
JACK
JACK
JACK

r JACEK

GOTO, RUN, ENTER

Be: careful also to use the numeral @ (zero) and
not the letter O, We will showe zeros with the
slash mark through them to disingqush thermn
from letter O's {this is commeoen in computing).

Mow press ENTER. Motice that the entire pro-
gram line has appeared at the top of the screen.
instead of just the words HELLO, JACE.

Yo will also notice a symbol betwesn the 10 and
the PRINT. Thiz is the program cursor It is placed at
the line most recently entered into the program
(and we'll use it for something later).

The only difference between the first line we typed
and the second was the line number. When we
put a number in front of a command, it becomes
a program line and is not immediately executed.

The cursor is ready again at the bottom of the
soreen. Type this:

20 GOTC 10 ENTER

Mote that GOTO is a keywaord (over the G key)
and should not be spelled out (in fact, it appeared
a5 500N as you pressed the ). Notice, also, that
the program cursor now shows at Line 20,

Mow you have a complete, if brief, program. The
command in line 20 simply tells the computer to
go back to line 1@ and start over. Can you guess
what will happen when you execute the program?

Let's try it and see. To execute 8 program, you
simply press

RUN

{the keyword over B), and
ENTER

41
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| line number may appear after the slash.

Heowe about thal? That's a lot of stuff an the screen
far such a short program. As we said, the comnputer
i3 not very smart. But it is fast, acourate, and ftire-
lexss doing repetitons.

One of the maost powerful commands in BASIC is
the GOTO, which is often used to direct the com-
puter to go back to an earlier program hne and
repeal & process over and over again.

You'll notice the report code 5710 at the bottom

of the screen. That means it stopped because the
screen was full (5 —see the Report Codes at the
back of the book), and the last line it executed
was nurmber 10,

You can clear the screen and allow the program
to go on by pressing CONT (for CONTinue), the
keyword over the C key, and ENTER.

Here's something else. While the computer is run-
ning HELLO, JACESs down the side of the screen,
press the BREAK key (which doubles as the
SPACE key when a prograrm is not running) and
notice that the list stops wherever it was when
you pressed BREAK. :

The report code for BREAK is [ and any program

The computer checks at the end of every program
line to see if anyone has pressed BREAK; if so, iL
gtops the program. (You can also use BREAK to
stop a ninaway program —like an Vendless
loap,"” about which we'll say more later —or &
misfired LOAD from a tape cassette. I BREAK |
doesn’t work, you may have to resort to pulling |
the phig which, of course, means you loss any
information in the computer.)

Yo can restart the program after BREAE, also by
Fressing CONT and ENTER. CONTinue lets you '
continue when the screen is full, when you inter- |
rupt the program with BREAK or STOF, or when
the program sell interrupts with the STOP com-
mand. (STOP is used rather than BREAK within
CONT, BREAK, SPACE, STOP
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a prograrm, of when the program is waiting for
input—yes, we'll be talking about STOF later,

too—and BREAK 15 used while a program is in
full gallop.)

IR I Cikeay. After yvou've had your fill of fooling around
2e@ata 1% ' | with BREAK and CONT, let the program stop with
a full screen, and press ENTER again

Your program is back on the screen again. You
can RUN it again {go ahead, press RUN and
ENTER).

You can alsa leave it in the memory and go on to
something alse. Tt will stay there until you erase it
or unplug the machine.

But thers is one caution. Let's look into it. Get the

program histing back on the screen, by prassing
ENTER when it stops.

| MNow, type in

10 PRINT "GOOLDBYE, JACE

1% PRTHNT “GOODEYE, Jace"[

and press ENTER.

1eBERINT “GGUDRYE, JACK' |
28 GOTO 13

The new line 10 replaces the old line 10 in the
program. (And the program cursor shows that
Ling 10 was the last one you entered, even
though it is not the last one in numerical order in

thee histing on the screen.)

There can only be one ling 10 and any time you
enber & new one, you lose the old one. This means
that, if you leave a program in the T/S 1500 ‘
(instead of restaring with NEW), you run the nisk
of having the new program erass the old one. Or,
warse, of having some lines from the old program
interwoven with lines trom the new one.

RUN, NEW 43
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Ty this:

| SPerk PROGRAM: GOODBYE
| 10 PRIHT "GOODEYE, JACKY
| 28 BOTOD 1%

2 REM PROGEARM: GOODEYE

and press ENTER

Program line 5 has been insartad into the program
whers it belongs in nwmerical order. This is why
weez usually numbet the lines in mualtiples of 10

1L gives us room Lo insert naw lines it we find we
need them.

S ane. dir MNow press RUN and ENTER
§0QDEYE, JAL The program line (5) beginning with the keny-

| | Gooosve, sac word REM doesn’t “'do’” anything in the program.
EEEE&:E: IAT Any line beginning with REM -— for REMark or
oTarE" REMinder —appears in the listing to help the user
AL understand the program — but is distegarded by

the commputer when ranning the prograrm.

AR s As ancther cxample, try typing
18 _PRATAT "GOODAYE, JALCK™
'ISHPHJHI' UIEE YOU LATER™

i i 15 PRINT “SEE YOU LATER

and ENTER

and RUN the program. Then pregs ENTER again
to show the lisling. Can vou see why the program
dors what it does?

SLE YOU LATER
GO0REYE, JACE
SEE YOU LATER
GO0DBYE, JALK
SEE TOU LATER
EUDDBYE, JACK
SEE YOU LATER
GRODBYE, JACK
SEE YOU LATER
CTRY

Mow you might want to try to write a few simpla

| programs of vour own, using hnes of strings to pont
| or of mathematical caloulations. Or even mixing
the twa (remember. the computer will do exactly

| what vou tell it to do, even if the result doesn't

| make any SEMEE].
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NEW, RUN, GOTO, CONT, EREAK

Summary

NEW erases everything that might have been
byped nto the computer, to maks room for a
NEW PIOJLENm

When you put line numbers in front of com-
mands, they hecome program statements
and are not executed immediately. Instead,
they are carred out in numerical order in
rasponse W the RUN comimand

GOTO is & very powertul BASIC command. If
directs the computer to a line in the program
ather than the nesxt one in numerical ardear,
and allows the computer to [epeat SequUences
of program lines over and over,

BREAK stops a program whils it is cxecuting.

CONTInus restarts a prograrm that has stopped
for certain reasons. most often because BREAK

has been pressed or the sorcen is full.
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the Screen

E EEM PHOGEAM: GOOPAYE

18 _FRINT “GONDBYE, ALK

13@FRENT "5EE vou Latees
GaTD 1

| and the EDIT Command

Chapter Preview This chapter shows you
how to use EDIT, AT,
TAB, commas and seri-
colons to move things
aronnd. We use the up
and down arrows.

Tou can do wonders with punctuation marks in a
145 1800 BASIC programm. For nstance, let's slart
with Lhe program we finished the last chapler wath:

5 REM PROGRAM- GOODEYE
10 PRINT "CGGO0DEYE, JACK
10 PRINT "SEE YOU LATER"
20 GOTO G

The Program Cursor

Wizl add soime punctuation. I you retyped that
program for this lesson, you'll sec the program
cursar, whuch locks like this—g—ar line 20,
which was the last line you typed in. Prass the
up arrcwe (SHIFT 7) and it swill move to lins mumber

| 15, Press the up arrow agan and the cursor moves

Lo ine 10

47
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| {If you are starting this chapter right after [nish-

48

190 FRINT “GDORBYE. JALK™

ie PRINT “a0apevE, JACK™,0

5 REM PROSRAN: GOCDEYE
TORPRINT "EOGDAYE, JACK",
15 PETHT "SEE ¥OU LATER™
z@ a9Td 14

HEE TAU LATER
TR LATER

BLADERE, JALE
" EEE
SLE TIU LATEW

(] SCE VDM LATER
] aek TDs LATCE
B SEE TOE RRIEF
B K SEE YOU LATER
EODEAYE, L3 1=k row LAFEE

i15

ing the last one, the program cursor is at line 15,
Press the up arrow just ohoe 1o move it to line 148

Then press EDIT (SHIFT 1) and line 180 will appear

| in the warkspace at the bottom of the screen.

The Comma

| Now move the cursor to the end of the line by
| repeatedly pressing the right arvow (SHIFT 9).

Then type in a comma (SHIFT PERIOD), and
ENTER.

The program doesn’t look much different. But
press RUN and ENTER.

The T/3 1600 scroon is 32 characlers wide (they

| are numbered §-31 instead of 1-32, by the way),

| and the comma moves the prnt position to the

beginning of the next hall screen.

What happens if vou add a comma to the end
ol line 15 in the same way? Doas it change the
output (what appears on the screen)? Why or
why not?

Mo punctuation at the end of a PRINT statament
moves the print position to the beginning of the
next hine.

A comma at the end of the print statement
moves the print position to either column #16
ithe right half of the screen) ar position #0 (the
beginning of the next ling), whichever is next.
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Reminder: what's the difference between the
| commea nside the quotes and the comma oulside?

‘5 REN PHEER]“! GdocayE msﬂm’m’m .
10T VREREe k7| | Using the same technique as before (arrows,
R cursors, EDIT key) and the DELETE key, replace

the cormma at the end of line 10 with a semicalon.

Move the program cursor to line 10 with the up
and/or down arrows (SHIFT &, SHIFT 7).

Bring the hine down into the work area with
EDIT (SHIFT 1).

Iowve the cursor to the end of the line with the
right arrow (SHIFT B).

Erase the comma with DELETE (SHIFT ).
Add a semicolon (SHIFT X).

13 3
EUDDBYE, JACKGEE YU LATER
EDODBYE, JACEREE YOU LATER Press ENTER. Now RUN the program.
GOODEYE, JACEGEE YU LATER
EOOOBYE, JACESEE YOU LATEE
BOODBYE, JACEREE YU LATER
EOOORYE, JACHSEE YOU LATEE

EOonEYE, waCxifE vl LATEr | A semicolon moves the prind position one space

FOOOBYE,
::If-:l‘l'n'l. JACRSEE YOU LATER from where the previous staterment ends,

Hinm. What have we here?

_We have to figure out a way to leave a space
between the two phrases.

The way you do it i to add a space inside the
quatation marks. Same way as before:

Press ENTER to get the program listing
Mone the program cursor to line 10,
Press EDIT to bring it down.

18 PRINT “aoobave, Jacef;

Move the cursor with the right armow to a position
just befors the quotation marks.

Type a SPACE. It is inserted at the point of the
cursor. If you want to get fancy, back up the
cursor (with the left arrow) 1o before the space
and also add a comma.

10 pELNT “gooomve, Jace i

EDIT, DELETE, =, = , } 49
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“
Fross ENTER.

5 AEP PROLAAM: LOJDEYE
“BOODEYE, JACK 7
"ESEL YOU LATER"

Fress RUN and ENTER.

Note: if, for any reqson, you want to soparate
e numbers, you have to add spacos i quotes,
which means vou have to add the quotes, too.

PRINT 1234 prinks 1234 |

| PRINT 12 34 prints 1234
PRINT 12 134 [rints 12 34

Dior'L forget the semicolons.

What weould happren iof you pul a comma at the
end of line 167 What about & semicolon?

There are ather ways Lo position printing on the
soroen. Let's oy therm.

| TAB and AT
Trirst, let's clear Lhe computer by pressing NEW
and ENTER.

| Then. type in this program:

o REM FEOGR AN CHAPEDL
10 PRINT TAB 10, "CILAPTER 5LX’
20PRINT AT 5,3; "PUNCTUATION
AMND THE SCREEN
0 PRINT
40 PRINT
| B PRINT
60 PRINT
| 70 PRINT TAB 5. ' INFORMATION
8 GOTO Y0

i N N .
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CHARTER 57X
PUMITUATICM AHE THE ECREEM

INFOREATION
IRFCEMATION
INFOREATION
IRFGREATION
IAFCEPATION
INFOREATICN
IRFCRPATION
INFORPATICH

T OEEM FROGRAH: ©
3 FRINT TAR 1P
A1 5,1

NEW, REM, SHIFT ENTER

Fross RUN and ENTER. Moo page, ch?
What does the report code 570 mean?

Hint: Check Lhe Beporl Code appendix.

| Let's exarnine the program, line by line. Press

| ENTER to get it back on the: screen.

{ Line & is just our standard BEM statement,

| containing the name of the program (the same

| mame we use o LOAD or BAVE i), 'This is not
required, but = probably a good habit to get into.

Luine 10 prints becinning at column 10 across

| Lhe screen—just like the TAR key of a typawriter,

| axcept that you specify the column number in the |

prograim line. Remember to oblain TAB as & fune- |

ton [under the P key), using SHIFT ENTER 10 get
inte funcrion mode, rather than spelling it out

ofice the semicolon alter TAB 10, TAB 10 puts

| the “print posilicn ' at the 10th column, buat a
| comma would move it to cohumn 16 and defest
! the purpose of the TAB statement. And no pune-

tuation at all would result in a symitax amor marker.

| Iz PRINT, "JOE" {willy the cofnma) the sama as
| PRINT TAE 1&; "JOE"?

Line 20 prints AT a location defined by the twe
numbars—the first is the line number. the second
is the column numboer (five ines down, three col-
umns across). AT 18 also a lunclion keyword, under
the C key MNotice, again, the semicaolon.

| Tanes 30-60 sach print a blank line, effectively

moving the print position down by four lines,

| before line 70.

Ling 70 prints, on the nest line and at the specilied
TAB location, its information.

Line B0 couses ine 70 to repeal until the screen
ig full.
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THAPTER ELX

FUNCTUATIGN AHE THE SCREEN
ISFORERAT 10N

T EL® PROGMAR: GHARRIL ,
THE 18; ''CAAFTEM EIE
POUURUMETAATIEA

&

_S: TlgmeprmaTion" "
i ""IMFLAMATION'

CHRPFEA 31X

PUMCTURTLOA AND THE ECRFFA

JHFOAHATION
THFNAMATLON
IRFORHATLOH
THFOEMATLON
INFORHATION
JRFTOEMAILON
THFOEMATION
INFCRHATLIDR

afrs

IHFOAHATION
THFOAHATLON
THFOSHATION
IHFURHATLOH
THFOEHAT IO
IRFOKHATLON
THEOEMATLUR
IRFORHATCOR
INTCERATIOA
[RFCRMATINA
LSFORRAT 10N
[NFORMATION

5475

5§ KEm FAnRALRZ CRARSIX
18 FELAT TRE TEVLAAPIEE 130

FE PRIRT AT 5,5i"FJHCTUATION &
“HE SCREEWT

4B_PRINT
THFEIHT TAD 5: 7 IHFDAMAT DN

B# GoTa 74

Could you change line 70 to read
FRINT AT 12,5, "INFORMATION"

Tty it and BUN the program.

Hint: You'll have touse BREAE to stop the
PIOQIALTL

Des it make any difference if you add a comma

| at the end of ling 707 Why or why not?

Howy about if you add a line 75 that reads like the
original line 70, and change the GOTO in line 83,
like this:

7 PRINT AT 10.5; “TNFORMATICN
75 PRINT TAB &; “TNFORMATION
BR GOTO 74

| Then RUM and ENTER.

What happens if you press CONT and ENTER?

The Omots Image

You may be wondering, if ruintation marks Lell
the computer where to slart and stop a string,
how can you print quotation marks themselves

on the screen?

The double set of quotas on the O key is called
the quate image, and sorves that function.

PRINT, AT, BREAK
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PUMCTUATION AHD THE

HEMFORMATLON™
"IMFORMATION™
“[MEQRMATIOH™
HENPORMATION™
“[MFORMAT ICN™
“INFORMATICH"
“INFORMAT1CH"
" [NFORMATICMN"
Ll

SCAEDM

{ TOPRINTTAEB B, " " "TNFORMATION

' (after TAE b you Lype SHIFT F and then SHIFT (0

| thelast tme we'll remind you to do this, | ).

| prints in the first line at column 5, AT 5,10 prints

Lesl's eliminate line 75 by tvping /= ENTER,
change hne 80 back to

EQGOTO 70

[Just type in the new line 80 and it replaces the
ald one), and then change line 78 to look like this

and, after typing INFORMATION, type SHIFT 0
and then SHIFT F) you will get a curious look-
ing arrangermeant in your program listing but the
right kind of quotation marks when the program
prints it.

Remember, keap the quote image (SHIFT ()
inzide the teal quotation marks (SHIFT B,

Here's something else you may want to try. In
some forms of BASIC, vou can have more than one
command on a program line, but nat in T/S 1500
BASIC. However. you can have multiple PRINT
statements on one line, y

First, we need to remove the CHAPSTK program
from the computer. Type NEW and ENTER (This is

Then type in the [ellowing one-ling program
wary carefully!

@ PRINT TAB &; "JACK; AT b10: "JACK",, TAB
& “JACE"

RUN the program

It will print the screen shown at the left. TAB 5

atling %, eolurmn 10, the four commas then maove
the print position to line 5, column 16, then line &,
column @, then line &, column 16, then line 7, col-
umn @, and then the TAB 5 moves it to column b,
5Ll on line 7.
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| Try a few armangements yourself

m

-2

After a PHINT commeand with no punctuation
following, the print position for the next print
command moves to the beginning of the next
line on the screen.

FRINT "JACE™

A vommea after a print command moves the
print position to the middle of the screen, or
o the beginning of the next line, depending
on whether the end of the item that has just
bean printed is in the left- or right-hand halt
of the acreen. You can use more than one
romma to move tha print position as far as
waou like by half-lines.

PFRINT "JACE",,,
The semucolon moves the print position just
one: character space to the nght.

PRINT "JACE";

TAB s=t= the print poation at the column called
for by the number ollowing TAB. Remember,
column @ is really the firsl column, column 8
is really the tenth, and so on.

PRINT TAE 10; “JACK™

AT sets the print position according o [ mum-
bers as co-crdinates, separated by a comma:
the first is the line number (counting down from
the top of the screen) and the second is the
column number {counting across from the

left edga)

FRINT AT 5,15, "JACE"

PRINT TAB, FRINT AT
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6. TAB and AT move Lhe print position; before
printing what is on their program line: the
cormima and semicolon move the print position
after, in preparation for the next line, a0 you
could have both:

PRINT AT 5.15; "JACK"

7. The quote image (SHIFT O} is used to print
guolation marks on the scroan.

AT, TAB ah






! Saving Time and 7
8 Space with Variables

. | Chapter Preview You learn to use the LET

command to name sum-
bers, words or sentences.
We clear the screen with
CLS and the memory |
with CLEAR, and intro-
duce 'variables. "’

1M LET & = 5358

D LET A% = "FRED»
FAPRINT &

40 PRINT &A%

Typen tho above program. Bemomber the SHIFT
ke [or & =, and . Then press RUN and ENTER.
Can you sse whal has happenaed? Pross ENTER
again, and your program Deto will be back on
Lhe screet.

ines 10 and 30 have the same effect as if vou had
532 | typed PRINT 5328 The letter A, when preceded
EAE by LET and followend by — | becomes a variahle
I the program above, of course, it takes morns
time and mere mamary space in the computer to
di il Lhis way, Bul i you had a program where the |
B4hn [

SHIFT, LET 57
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18 LET A=5328

20 LET Af="FRED"
S8 _PRINT A
LPEPRINT ASE

| not have to be a single letter. It can be any length

. and so forth,

- 26 LET B% - "5328"

| Mowr we have the program on the screen. Press
| the W key, which in keyword mode will give you

number was printad several imes, using the var-
iahle A instead of the entire number 5328 sach
time would be quicker, and would save precious
memory space in the compurer.

In same programs, as we will see later, the num-
ber that A stands lor changes during the program;
that's why A is called a vanable,

The prograrm statement
1O LET A = b328

iz called an assignmernt statement becanse it
assigns a value (5328) to a variable. The letter A
is called a vanshie name. A varable name does

and contain letters or numbers but the first char-
actar must be a letter. The staterment could be
witten

18 LET WUMBER = 5328
18 LET THIS MIUMBER = 5328
10 LET AhL328 = 5328

Lines 20 and 48 do the same thing as lines 10 and
30, except that A$ is a string variable. (AS is pro-
nounced A string” tather than A dollar sign.”)

Strings can be any length—whatewver is batween |
quotation marks — but the name of a string varable |
must be one letter followed by $. You could write

25 LET A% = "HELLO™

25 LET A% - "'WAY DOWN UPON THE SWANNEE
RIVER"

CLS, and press ENTER.

LET, CLS
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CLS stands for CLEAR SCREEN. The programis |
gone. But if you preas ENTER again, it comes back. i
It was taken off the screen, but it stayed in memory. |

Mow press the A key, for NEW, and ENTER. Then |
prass ENTER again. The prograrmn, this time, is i
gone. NEW erases everything in the computer

and on the screen, and readies the T/S 1500 for a
MNEW prograrmn.

Let's go back to the immediate mode and try
something else. Type
LET A=5ENTER

then press ENTER again. No program. Nothing in
the compatar? Try

PRINT & ENTER

Well, what do yvou know? The computer saves
varighles! Mow this can get cluttered after a whale,
so there is a command to clear varables out of the
memory. Press

CLEAR ENTER ' !

then
PRINT & ENTER |

As the table of report codes at the back of the book
tells us, 2i0 means we have an undefined variable. |
That's because we took the variable A and its

assigned value out of the memory with CLEAR.

Let's try something else. Type this program

18 _PRINT A%
zofenTo 10

1QPRINT AS
20 GOTO 10

remembering, of course, 10 type ENTER at the
end of each line.

NEW, CLEAR, GOTO o4
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LET AS="TIMEL SINCLALIR 1503

EIMCLAIR
SLMCLAIR
EIMGLAIR
SLMCLAIR
ELMCLAIR
STMCLATR

ELMELALR
STMCLATR
EIWCLAOR
EIMCLAIR
STMCLAIR

WP LA o L A
CacaOoooooSa
e o ol e o o

From now an, we Te not going to talk about ENTER!
But vou must remember to press ENTER after every
command or program line.

Can you guess what will happen when we RUN
this program? Try it.

{Did you remember ENTER?),

& 2110 report code this time — because we didn't

define the variable A% Press ENTER to bring back
the program. Now type, without a line number,

LET AZ = "TIMEX SINCLAIR 1600

{or any other words if you prefer). Press ENTER

again to get the program back on the screen and

notice that the assignment statement isn't in it
{because we didn't giva it a numbet).

Mow type
GOTO 10

GOTO 1 started the program running, and it
used the varable that was stored in the computer's
memory. YWhy did we use GOTO 10 instead of RUN?
Try to execute the program using RUN.

When you use RUN to executs a prograrm, in
effect you are saying CLEAR the variables and
then GOTO line 1, the beginning of the program.

This is 5o that leftover vanables do not qum up the |

program. But if you want to use previously entered
variables, just start a program with GOTO.

Enter a new string value for A%, using the LET
statement, Run the program again, using GOTO,
Then press CLEAR. Get the program back again
with ENTER. Run it with GOTOQ again.

CLEAR eliminates variables, but lesaves the
program in the T/3 1500,

RUN, GOTO, CLEAR
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Summary:

LET assigns values to varables.

2. Mumeric variahle names begin with a letter
and can be any length.

String varable names are a single letter and §.
Stning vanables can be any length, enclosed
by quotes.

CLS5 clears the scroon.

CLEAR erases vanables from the memory.,
RUMN starts a program after cleanng varables.
GOTO starts a program (at any line number
you choose) without clearing the variables.
MNEW clears everything fromm the computer.

el -

@ =mm

o

LET, CLS, CLEAR, RUN, GOTO, NEW 61







Programs That 8
Repeat: Looping

Chapter Preview Repetitious work is sasy
with FOR, T0, NEXT,
and STEP. We alzso use
LIST to print the pro-
gram on the screen.

THIS LooP e HAS
E‘ﬂ"r TO STOP... MR
]

JUST 1 ¢ LET|»...
1 FORT-1TO 10

20 PRINT "NUMBER", [
A NEXTI

Tye this program o your Tunex Sinclair 1h00
| In lime 10, do not spall oul TO, bul use SHIFT 4
| RUN the program.

| We said earher that GOTO was a very poweiul
BASIO statemnent. We used it to make a prograrm
Tepest, by telling the computer 1o GOTO an earlier
line number and execute the same operalicns

18 FOR I=1 TO 1@ AN,
@ PRINT "“"NUMBER",I :
IoENERT I The process of repeating the same operations a

nurnber of times is called Jooping, and the part of
the program that repeats 1s called a foop. When
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| HUNBER
HUHBER
HUUMRFR
| HUHZER
HUMRER
HUMEER

HUHEER
HUWREE
HUHEER
HUNMBEE

i® roe =9 1O 14

2iflPRINT =
e

3k MEXT T

2B _FRINT THUWAFR"™,1
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| we simply use GOTO, we have no contrel over how
marny Wmes the program repeats; in fact. it doos not
stop (unlil the screen fills, or we press BREAE).

This is called an endless Joop, and 15 not too usaiul.

The FOR/NEXT Loop

We nesed loops that arc under our contral. In
Sinclair BASIC, the best way Lo do this is with
what is called a FORMEXT loop. The program
above shows the [oom of such a loop:

Line 10 contains the keywords FOR and TO, & num-
ber indicating how many repatitions ar desired,
and a counter or control variable. A control variable |
| ina FORMEXT loop must be one single letter. Com- |
puter jocks usually use T, but any letter will do.

Line 20 contains the action that & 1o be repeatec
within the loop. There can be many lines of actvity
hera, nol just ones.

Line 30 is necessary to close the loop. It tells

the computer where to stop and go back Lo Lhe
FOR ling.

Trv this: got the program back on the soreen with
ENTER, then add

ZRPRINT '

Between lhe gquotes is the graphic symnbol on the
7 key. Remermber how to get it?

After vou've pressed SHIFT P for the ' press

| SHIFT 9 to enter the graphics made, with the B
cursct on the soreen. Then press SHIFT 7 (7 with-
ot SHIFT is just invarse 7) 32 Lmes, because the
screan is 32 characters wide.

Then press SHIFT 9 Lo exit the graphics mode and,
| with the [ cursor showing, close the quotes writh
SHIFT I°. {Then ENTER all that.) RUN the program
and you'll see a dandy bunch of underhmng.

FOR, TO, NEXT
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IWgFGE 1=1 70 1@
1:’?“1""’ “HJHEEA" 1
A5 PRIWNT "
e

38 MELT 1

STEF 2
ER™.1

BURBEE
AUMBEE
AUREER
BURMBER
LlmBik

b | s s |-

/348

ENTER, LIST, STEF

Incidentally, another way to determine if you've
gat your full 32 charactars—a full line on tha

| screen— between the quotes is to see that the

close quaote is one space past the open guaote (but
on the next ling). Put another way, see that the
matsrial betwesn the quotes would meet i il

| wiarer on the same lins.

| The LIST Command

Bring back the program with ENTER. You see
the program cursor on line 25 —the last line you
entared. We want wo EDIT ling 18 But instead of
using the cursor arrows, let's look at another
technicue. Type

LIST 12

I most BASICs, pressing ENTER does not bring
back a program histing as il doeaes on the TVS 1500,
The command LIST 15 required, and yvou can add
a line nuimber Ior where to begin the listing. When
you do thal on the Timex computet, vou get the
prograam cursct at the first line on the screen. (This
is much more useful when you want to edit line
murnber B0 in a program that goes to line 220 than
it is for our exampla. . )

Adding STEP to the FOR/NEXT Loop
Mevertheless, we have the program cursor where
win want it. Press EDIT and bring line 130 dowin,
then use the nght cursor arcow (SHIFT &) 0 move
to the end of the line and add STEP 2 —using
SHIFT E, not apelling out STEF):

IMFORI=-1TO 18 8TEF £

| Enter the line back inta the program, then BUN,

STEF does just what vou'd expect: it “ocounts by™
the number following the command STEP. Howr
wiould you get the program to count 2, 4, 6, 8, 10

| ratherthan 1, 3,5,7, 97 Try it.

65
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I-loop J-loops

Yo can Voot down' with STEPR, wo. Try
changing linge 10 to read

| \OFORI-10TO 1 STEP -2

Will the computer count down by ones it you say
WFORI=1ATO1

or do you have to add STEP - 17 Try itand sze

Nested Loops
Can you have a loop mside a loop? Cerlainly. Many

[ limes, you'll want to repeal actions which contam

other actions which you also want repeated. You
can do this more or less indefinitely, as long as

| the loops are propatly nested. Try this:

MFORI-1TOR

| Z20FORJ=1TON

J0PRINTT L W
A0 NEXT J
S0 PRINT

| &0 NEXT |

B carebul with Tine 38 get it just right, ana pult
a space betwaen the second pair of quates. And
notice we had to pick a second letter, pesides |
ez count for the second loop.

BUN the prograrm

Ettactively, the rows are created by the "T-loop’
and the colurnns by the “J-loop.” (The PRINT 10
line 5@ serves to move the print position Lo the
heginmng of the newxt row Lo start a new Loap.)

FOR, TO, NEXT
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| The loops are cormectly nested, because the entire
J-loop i= contained within the Iloop. You will have
| a prablem if the loops overlap. Sometimes you'll
get error messages, sometimes you'll just get
incomprehenzible results. Try exchanging lines
49 and 60, so the program looks like this:

MFORI=1TOb
ZMFORJ=1TOb
JPRINTT,.".I.*
A0 NEXT I

S50 PRINT

G0 NEXT J

RUN it and try to figure cut what you have!
2:1 31 &ef 521

One other problem you must be careful of when

| using FOR/MEXT loops: you can't *‘jump’ into the
middle of a loop from the outzide by using a GOTO.

When it hits the NEXT command without having

passed a FOR, the trouble will start.

Summary
1 FOR/MNEXT loops, using the keywords FOR,
TO and NEXT, and a contral vanahblg, give you
controlled repetitions.
2. Control varahles are named by any single
letter.
3. STEP is used in a FOR/NEXT loop to count
by anything other than ones, and by negative
numbers.

. Multiple loops must be nested, not overlapped.
. LIST brings a program histing to the screen; with
a line number after LIST, it starts the listing at
that number and places the program curscr at

that ling.

- |
H
:3
T4
25

(s3I N

FOR, TO, NEXT, STEP, LIST ; a7







Programs That 9
Decide: Branching

INPUT, IF, THEN

b | We've considerad thres of the four reasons that the |
b computer is such a powerful and valuable tool:

| 1. It warks fast

Chapter Preview IF and THEN are nsed,
with the mathematical
relations =, <, >, <=,

2. Tt can remember a lot of information, includ-
NG its oW INSTUCHONS (Programs).

3. Tt can repeat operations over and over, trelessly
(looping).

B ket us look into the fourth:
4. The computar can make decisions

A program can contain a number of instructions,
aome of which are camed out by the computer in
anme cases, and others which are camed out in
other cases. Such a program 1s said to branch, o1
to b a Branching program. The command thal
makes all this possible 1= IR,

£8
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70

14 FELET “BJNHELR" "LEAGEET 80
't

10 PRINT "NUMBER ", "LARGEST 30 FAR”

| 20INPUT A

0 LET LARGEST = A

40 PRINT A LARGEST

LI INFUT A

G0 IF TLARGEST< A THEN LET LARGEET = A
T GOTO 40

i Type in the program above but before you RUN
| it, let's talk about it—line by hne - Lo review

some earlier points and taise some new ones
THEN, incidentally, is SHIFT 3, not spelled aut.

Line 10 is a simple print stalement. the

comma betweonn the two strings means they will
be printed at positions @ and 15 on the screen—
Lhe left edge and the middle

| Line 20 is an INPUT staternent. It asks for some

information rom the user, and assigns the input to
a variable named A When you RUN the pro-
gram, the [ cursor at the bottom of the screcn
signals you that the TS 1500 is waiting for your
input. More abaut INPUT in a moment

Line 30 zels a vatiable, LARGEST {notice thal Lhe
vanable name LARGEST helps you remember
whial it is) equal to the vanable A

| Line 40 prints those two variables, directly

under the labels printed in line 10 (notice the
CoImma again).

Line 50 asks you to input ancther number and
assigns it o A, This replaces the previous valus

| for A

Line 6@ is the decison stalement. IF the number
that is called LARGEST iz LESS THAN (< ) the
new value for A, the program sets it to be equal
tod thelatest inputl is the largest so far If
LARGEST is already larger than A (or equal to
iy, it is left alone.

Line 70 creales a loop by going back to line 40,
Then anly the portion of the program between

IF, INPUT
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LAREEST 5O FAR

INPUT, BREAK, STOP

lings 40 and 70 is repeated. as often as you
care to keep entering new numbers.

Okay, now RUN the program and enter some

| numbers to see how it works.

| The STOP Statement

| Because there is an endless loop in the program,
| it waon't stop by itself. (Thisds a less serious prob-
| lem in a program that pauses wo wait for input

| than it would be in a program that could keep
| Tunming.) To terminate the program, when the [
| cumsor is on the screen waiting for input, type

STOP (SHIFT &) instead of inputting a number.

Then youl can recall the listing with ENTER, ot
restart the prograrn with RUN.

| Aswe will see na moment, we can also tell a

program when Lo STOP itself by putting that
command in a program line.

It iz also possible to intermupt thas program

by pressing the BREAE key, but you hawve 1o be
fast—rthis only works when the program is not
waiting for input. Try it: you have (o press BREAE
when the [Jcursor is not on the scresn.

| The INPUT Statement

The command INPUT, [ollowed by a variable
name, stops the program untl you enter a value
for that variable, The [l cursct appears at the
bottam of the screen; that is yvour clus that the
compuler is waiting for inpuat.

1t is usually preferable to insert a PRINT state-
ment just before an INPUT statement, describing
the information the program needs. For example,
we might add to our program

15 PRINT "ENTEER A NUMEER"
and

45 PRINT "ENTER A NUMBER™




Chapter 9: Programs That
Decide: Branching

NUHEFE
[HTER 4 WLeBLE

I'I|1 EY & Hu=aEr

FRIEA O RUSHEE

4
FMTFA & WiimaEE

L
EMTEY A MURICE

LAREERT A0 FAk

T
()
(-1

| Try it and see what happens. That's a httle clul-

tered. We could erase the prompt with CLS each
tirne, 5o that you would notice it when it came
back—but then we'd erase our column of num-
bers and our heading!

Here's a fancy way to add a prompt. Eliminate
the new lines 15 and 45, if you added them abowe.
Hemember, you delste a line by replacing it with a
blank line with the same number, so you'd type
15 ENTER and 45 ENTER.

Then try adding a few lines o the program looks
like: this {remember, in lines 15, 40 and 45, AT is
the [uncticn under the C key and 15 not spelled out):

1R PRINT "NUMEER""LARGEST S0 FAH™ |
15 PRINT AT Z0,1,"ENTER A NUMBRR' i
20 INPUT A

25 PRINT AT 2001,

30 LET LARGEST =A

S LETXx =4

40 PRINT AT X.0; A, LARGEST

45 PRINT AT 20,1, ENTER A NUMEER"

4 INFUT A

6 IF LARGEST<. 4 THEN LET LARGEST - A
BELETX=X+1

T GOTO 40

Lines 15 and 45 PRINT the prompt AT line 20,
on the bottom of the screen (and slarting at col-
umn position 1), while lines 25 and bb effectively
crase the prompt by “printing” a string of blank
spaces instead.

Line 40 has to be changed o specfy the loca-
tion of the printing of the next pair of numbers
because the PRINT AT command in lines 15 and
45 moves the print position to ine 20, I we did
not change line 40, the next pair of numbers
wrould be printed on line 21

LET, FRINT AT
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ENTER A MUMBER

LARGEAT EQ FAR

EUTER A WUMBER
i

We use the varable X for the line in that PRINT
AT statement in line 40. Line 35 defines X and
prints the first pair of numbers on line 3, then
line 65 increases X so that each repetition of
the loop prints the numbers on the next line.

Incidentally, doesn't line 65 look odd? What |
kind of math is X =2 + 17 Well, of course itisn't
math at all, but another assignment statemarnt.

| It means “let X equal the previous value of X,
| plusocne. ™

This means you have another way of wniting a
loop. Itis a little clumsier than a FOR/NEXT loop,
sowe soldom use it The one advantage it has is
that you could use a more descriptive variable
name i1 place of X—you might say

J5LET LINE = 3
G5 LET LINE = LINE + 1

wehere, you will remember, vanable names
that count for a FORMNEXT loop must be only a
singlc letter.

Try erasing hne 65 and see what h&ppr:;.ns. Itis
because ¥ is not inereasad, and returns to line 3
each time we repeat the loop.

Can you print your prompts in lines 16 and 45 in
inverse letters?

The IF Statement

The IF statoment chocks to see whether a par-
ticular condition is troe; i i is, the rest of the
statoment on that line s executed. I it iz not, the
rest of the line is ignored and the program moves
ko the next ine.

Often the form of the statermnent is like

AR IF & =5 THEN GOQTO 100

IF. THEN GOTO, LET, FOR/NEXT

i
1

73
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LET 1I=1
FRINT I=7@@

® LET I=I+1

12
29
L

IF I=6 THEN STOP
GOTD 29

FOR I=1 TO 5
PRINT 1x18@
NEXT I

meaning that if a variable called A 1z equal to 5,
the program goes to line 1080 and starts running
at that line. If A is not equal to b, the next line
executed would be the one after 40 (probahbly
50, right™).

In T/S 1500 BASIC, by the way, we must include
the THEN in line 40 (some BASICs let yvou ormnit
it). Among the things THEN does is 1o return the
A cursor to the screen so you can use a keyword
like GOTO, otherwise you wouldn't be able to
give the computer any commands to exscute
IFA=5

Sometimes—as in the example at the beginning
of the chapter —we have to INPUT the value on
which the decision is made. More often, the value

| results from some calculations within the pro-
| gram. We can even use IF to terminate a loop:

| 1I0LETI=1

Z0 PRINT T+100

| PLETI=1+1
| 43 IF1- 6 THEN STOP

50 GOTO 20

| ‘How would you write that program using a
| FOR/NEXT loop?

WFORI=1TO6
20 PRINT [«102
IO NEXTI

The IF statement compares values using these
mathematical symbaols:

=  isequalto SHIFT L.
€ jzlessthan SHIFT ™
? iz greater than SHIFT MM
€= iz lass than or equal to SHIFTR
> = iz greater than or equal to SHIFT Y
<> iz not equal to SHIFT T

STOP, m,<,>,<=,>=,<>
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IAFUT
1T Al
ROTO
PAINT

| FRED

Brap

% LFT B
[WFUT
F A%

:

(1]
~"FRED™ THEH LUTD 4B
Tk
A%

T==FRED"
NE
<=2% THER GOTU &B
i\

| Do not assemble a “'less than or equal to” sign by

typing SHIFT N and SHIFT 1.. You must use

| BHIFT H far the comnbination. The same goes for

> = and < >

Comparing Strings

fou can also use the symbols to compare strings
Uzually you will do thiswith = or <> tosesifan |
input matches a previously-chosen word. Type in
this program, in which Fred wants you to try to
guess his name

10 INFUT AS
Z0IF A% ="FRED" THEN GOTO 40
30 GOTO 1

| ADPRINT A%

RUN the program. Notice the [ cursor at the
botterm of the seresn is in quotes, prompting you
1o enter a string.

Make a few wrong guesses, then input the right
ATSWaT.

Moy try this: add a new line
5 LET BE = "FRED"

and change line 20 to read

20 IF AS<] = BE THEN GOTO 4@

You can use the cursor arrows, EDIT and DELETE,
| tosubstitute of you can jusl Lype a new line in.

Youl are replacing 'FRED" with BE, and the =
gigm with < = (SHIFT R, nol SHIFT N and SHIFT L).

Then quess these names, JIM, HARRY, JOE, and
AL What happened?

The mathematizal symbols operate on a string
by comparing the first letter of the string. If the
first lottor of AS comes earlier in the alphabet
than the first letter of B, then A% is said to be
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less than BS. Tf the first letters of two strings ane
the same, then the second letlers are comparcd,
and so an. So, with strings: earlier in the alphabel
i5 less than, later in the alphabet is greater than.

In fact, what the computer actually does is
compare the code numbers of any characters in
the T/S 1500°s character sat. If vou refer to the
Appendix titled THE CHARACTER SET, you'll
find that 4> 9, The alphabet follows the numer- |
als in the character set, so any letter is greater |
than any numeral. |

Test this with Fred's program. Type in a number—
say, 2b—in answer to the input request.

How wiould you add prompts to Fred's program—
like “'Guess my name'” and ""Wrong. Guess again’'?

Hint: yvou can also change line 40 vo read
40 PRINT "RIGHT. MY NAMETS AR

but only if you have the = sign in line 20, not the
< =, Notice the space just before the close

quote,

AND, OR, NOT

Wecall = < > < = > = and < > relations. We
can combine them by using the logical relations
AND, OR and HOT.

IF A =B AND C = D THEN GOTO 106

means that if both pairs of variables are equal,
the program goas to line 108.

IF A< HOR C>D THEN GOTO 120

sends the program to hne 188 if either A< B or
C> D is trae.

IF NOT A =B THEN GOTO 100

AND, OR, NOT
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GUEERT MY WAHE
WROHE. H* WAME 19 HOT HRREY
THAT 1% RLGHT,

MY MAWE T5 FRFD,

IF, THEN GOTO, PRINT

iz the same a3
IF A< > BETHEN GOTO 100
In Sinclair BASIC, unlike some other “'dialects,™

o st include both THEN and GOTO in lings
like the above, to enable the unique keyword

| systom to opaerate.

But in addition, using both makes the program
clearer and easier to understand.

let's add a few lines Lo the name-quessing
Program:

18 PRINT “GUESS MY NAME"
20LETI-G
A0 INPUT A%
4@ IF A% = 'FRED" THEN GOTO 110
SR LET1=141
G0 IF Af< > "FRED' ANDI =3 THEN GOTO 90
TAOPRINT “WRONG. MY NAME ISNOT A5
BR GOTO 30
GO PRINT “'SORRY, YOU LOSE. "
100 GOTO 120
110 PRINT “THAT IS RIGHT,"
120 PRINT "MY NAME IS FRED .

| RUMN Lthe: program and v a lew guesses. Tho

combination of relations in line 60 stops the
game if you've had throe guesses. Trace Lthe logic in
the program and figure out how and why it
moves from one line to anothar,

Try to tidy up the screen a bit by adding
15 PRINT
and

75 PRINT

T
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Mow we have a confession to make. Did you
discover, when you analyzed the program, that
hine 60 doesn't need bath relations?

Since line 40 transfers the program to line 110 if

I 1@ FRIAT “GULS: W7 SAHE™

i e A% ="FRED" then, logically, &% must be not
1] " THEE GDTO 1°e
- .'I‘.I!IER.FI:FRE:I" MHD [=3 TFEM

equal to "FRED"' il we have reached line 63. So
AN R line 6@ really only needs 1o say

#, Yau LOEE."

&0 IF 1 - 3 THEN GOTO 90

raep."

Try it and prove it to yourself. The lesson in this is
to always plan a program carefully in advance
ancd work out the logic of 1t so that you do things
in the most direct way. The search for the sim-
plest solution to a programming problem is what
rmakes programimning fun!

Summary

1. INPUT causes a program to stop and wail
for a number or a string to be entered. An
cursor at the bottorm of the screen signals that
the computer is waiting for a number, and
"' means a string is expected,

| 2. Itizagoodidea, even with the curscr serving as

' a "prompt” for INFUT, to FRINT a line ex-

plaining the information the program wants; the

PRINT statement should be in the program

line just before the INPUT statcment.

STOP (SHIFT A) can be input in response to

the [ cursor prompt, and stops the program.

4. IF/THEN evaluates a condition: if the condi-
ton is true, the program does what is called
for after THEN (usually GOTO another loca-
tion in the prograrmy; if not, the next line in the
program is executed.

(%]

75 INPUT, STOP, IF, THEN, GOTO
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5. IF evaluates mathematical values using the

| relations
= equal to
< lessthan
> greater than

<= lgss than or equal to
> = greator than or equal to
<> notegual to
6. More than one mathematical relation can be
combined, using
AND (both are true)
OR (either is true)
MOT (a relation is not true)

> =, <> ,0R, NOT 79

Fas
W
Fia
I







Mathematics with

10

the T/S 1500

Chapter Preview You can add, subtract,
multiply, divide and use
built-in onctions like
RND and INT.

If you have used a caloulator, you are used W
typing n something like this

242 =

and getting the answer. Try thas on your THS 1500,
MNothing happens. Press ENTER. A synlax error
marker appears.

This doesn'l look promising. Press SHIFT @
(DELETE] until you get rid of it all.

Yol can use your computer as a caloulatar, but

| vou have to ask the nght questions. Try this:

| PRINTZ + 2

81
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Okay, that's mere like it. You can use any math-
ematical oporation in the same way. The signs are

+ SHIFTE addition

— SHIFTJ subtraction

+  SHIFTE multiplication
/ SHIFTV division |
{ ** SHIFTH 1aisingtoa powet

The addition and subtraction signs are the ones
you are used to. Division uses a sign you have
probably seen, because the computer does not
hawve the = sign in its character set. And an as-
terisk is used to stand [or multiplication because
the ¥ is being used as a lettar,

| Raising a number to a power is a spacial case.
The T!S 1500 cannot insert or understand super-
scrpts, which is what we call our usual notation,
s0we use the ** symbol. (Other computers and
BASICs use other symbols.)

32 = 3sguared - 3**2

i 3% = 3Joubed - 3**3
3t = 3tothe fourth power = 3**4
31 = 3tothetenth = 3**10

All of these mathematical operations can take
place in programs, of course.

Priorities and Parentheses

If you have a program line containing a number
of mathematical operations, the Timex Sinclair
1800 will perlorm them in this order:

First, it will work out any powers, starting with
the left end of the line and working to the right.

Second, it will do all multiplication and division,
| again working fromm left to right.

Finally, it will do all addition and subtraction,
ance again trom left to nght.

These are called the priorities, and are part of
the way the computer is designed. Just as the

82 =t bt
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character set includes more than just the letters
of the alphabet, in fact, the priority rankings go
well bevond the basic mathemaltical operations—
a complete table can be found in Appendix A

You may want to have operations performed in
an order different from the computer's way, and
o can arrange this by using parenthesas: any-
thing in parenthases is done first (left to right)
and the result is treated as a single number,

For example

PRINT 3+4+3=15

hecause 3+4 = 12 (multiplication first) and then
12+ 3=15 But

PRINT 3#(1+3) =21

because 4 + 3 = 7 (parentheses first) and then
3+T =21,

You can go further, putting parentheses inside
parentheses (correctly nested, just like loops):
the innermaost parentheses will be done first,
and then the computer will work its way out
from there.

Scientific Notation

Sometimes, when a numbser is going Le be more
than 14 spaces long, the T/S 1500 will print it in
scientific notation instead. This is a number with
one digit to the left of a decimal point, some digits
to the: right of it, and then an E (for exponent), a
+ (o sometimes a minus) and a numbser which
multiplies the rest of the expression by powers
of 1d.

For example,

2.34E+ 14

iz 2.34 times 10 to the 14th power.
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Try Lyping in any number more than 14 digits
laneg {alter a PRINT statement), like

PRINT 234567892345678%

and see whal happens

You can also use sciontific nolation in entering

numbers, and the computer will convert the nurm- |

ber to an ordinary expression—until it gets to
be more than 14 digits long, and then it will go
into scientific notation itself, Try

PRINT 2 34E2
PRINT 2 34F1
FRINT 2.34E2

and so0 on. Al what point does the computer
gtart returning scientific notation?

The T/% 1500, with PRINT, also has a habt of
digplaying only eight significant digits. Type
PRINT 123456735

and see what the computer displays.

Have no fear—the T/3 1500 13 helding the
accurate number even though it rounds off and

| shows only the eight signilicant digits. Try

PRINT 12345642
to check the rounding-off process, then

FRINT 1234567584 + 4

| toseethatit's all there (if it weren't it would

round down again).

Rounding Errors
All computers have a problem with rounding
errors —answers which are sometimes slightly
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ineorrect due Lo the “rounding off” process. This
15 mherent in the binary-to-decimal conversion
operation. Most large computers have editing
routines to correct for this built into their math
handling procedures, but small personal com-
puters lack such a [eature.

| I wou were to writs

1M LET A = 300.3 - 236 11 - 556
TIR PRINT A

you would get an answer from the computer of
591899998, when thz_z corTect answer is 9.19.

You can correct for this by adding
105 LET E=INT{A+10¢ + 5)

and then changing line 119 toread
110 PRINT B

Functions

Many mathematical functions are builtinto
Sinclair BASIC. To take the square root of 9, for
exarple, you would type

PRINT 5QR S

using the function SAR under the H key. Remem-
ber, you got a function with the [ cursor, which
you obtain by pressing SHIFT ENTER.

We will not spend any more time on functions at
this tirme; you'll find them all defined in Appendix
AL Aswe gaid back in Chapter Four, mathema-
ticians probably know them anyway and the
resat of us probably don't need them . . .
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T R e T e D e T i B
The Random Number Generator

There s one hinction we want to discuss a bil
further, because it is very useful in programming
cducational exercises and games. That 15 the
random number generalor.

The: [unction RND, located under the T key, qives
you a mumber between @ and 1. Try a few of them:

FRINT RND

Mowe, this may not seem terribly useful, but you
can massage it a bit to make it give yvou whole
numbers in any rangs you want. For example. if
you want the computer to ' pick a number be-
tween 1and 6, you Lype

PRINT INT (RND+6) + 1

INT ifor intager) is the funchon under R, conven-
iently close to RND. You have Lo dip into function
| mode twice to do this. Here's what is happening:

1. RND-:f is generating a decimal fraction
between @ and 1, and multiplying it by 6.
2. INT is rounding that number down to a |
whole number. 1f it's 3.09345622, it becomes |
3. Ifit's 0.97888545, it becomes @. Ifil's
5. 8760, it hacomes 5.
3. That gives you a whole number between @
and b, and you wanted one between 1 and
6. sowe add ene [ + 1). This step is necessary
because the INT function rounds down,
not up.

That's a lot of trouble but, sorry, that's the way
| itis, You probably ought to write that formula
down somewhere, because you'll use it & lot.

“Picking a number between 1 and §'' simulates
the roll of a die. Do it twice and you have a dice
roll.

a6 RND, INT
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LET, INT, RND, RAND

The value retumed by a RND function can be
assigned to a varable—

LET A=INT (RND+32) +1

—and usad for all kinds of things, including
deciding where on the screen some symbol is
to be placed!

Cne last thing: RND is actually not a true random
number generator, but only a 'pseudo-random"’
function. It actually gives you, one at a time, num-
bers from a long table that has been randomly
generated. The table is so long that you won't
be able to memorize it, but you can memorize
the first few numbers, which will always be the
game the first time you plug in the computer.

Prove it. A couple of times, unplug it, then plug
it in and try

FRINT RND
a few times. It's the same sequence!

To get away from the early part of this list, you
use the RAND keyword, above the T key. When
you first plug in the computer, or within a pro-
gram, before any RND functions, type

RANDO

When you use the @, RAND (which stands for
randomize) finds a place to start in the table
baszed on how long your computer has been on
{how many frames have been sent to the TV),
which is about as random as you'll need.

]
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On the ather hand, if you use any number other
than @, RAND starts using the table at a certain
point bazed on that number, so that

RAND 5

| will always start RND with the same numbet.

| Try it out. You can amaze your friends with it.

. The T/3 1500 will carry out the mathematical

. The Timex Sinclair 1500 can understand

. The computer has a number of built-in math-

. The function RND genaerates pseudo-random

oporations of + (addifion), — (subtraction),
+ {multiplication), / (dowision) and ** (raising
to &8 power),

This can be done anytime within a program,
in the immediate mode, youneed touse a
PRINT command to see the result.

PRINTZ+ 2

Mathematical operations are catried outin a
particular order of prionty; you can circum-
vent the priotity ranking by using parentheses.
Operations in parentheses are exacited first. |

scientific notation, and will use it with large
numbers,

ematical functions, which can be accessed
with single keys in function mode.

numbers.

:
e
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8
3

1000 REMTHE
oo
logp 0

| ime such a repeating operation is neaded, [nstesrd,
| you can usa the same porlion of the program

11

Chapter Proview Recyels your program |
lines with self-contained |
subprograms, using
GOSUR and RETURN.

In a long program, you will sometimes need to
repeat the same cperation at two o more dilferant
locations wilhin the program

It 15 a lot of exttra work—and unnecessary—to
wirite the same statement hnes over and over each

repeatedly

It wou have a program segmenl you want to 1se
over and over, you can direcl Lhe computer toin
by using GOTO and the line number. At the end
of the segment, you direct the computer some-
where else, with another GOTO. For cxample:

59
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a0

13 REM THE MAIN PROGEAM
20

R 1]

40 GOTO 1000

ah}

Gl

70

1230 REM THE SUBROUTINE
1210
102%
1033

| 1040 GOTO 50

But suppose yvou wanl to call that subroutine
from several different places i the program. . .
and vou don't want to GOTO 50 each time when
the subroutine is done

That's what GOSUB and RETURN are for.
GOSUB 1000 sends the computer to line 1000

| just as GOTO 1038 does. RETURN directs the
| computer to the line after the GOSUB command.

For instance:;

13 REM THE MAIN PROGHAM
20

aa

40 GOSUB 100

&0

i

70 GOSUE 1000

i

2

| 1200 REM THE SUBROUTINE

11a
1025
1030
1040 RETURN

I
REM, GOSUE, RETURN I
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In the program model above, the command
RETURN, ending the subroutine, directs the com-
puter to line 5@ after the first execution (called
by line 49) and to line 80 after the second go-

[ around (callad by line 70).

GOSUB and RETURM can save work [or o,
and space in the computer's memaory. But per-
haps more importantly, they help you organize
YOUT programs so that ather people trving to use
| them-—and you, coming back to them after a
lapse of time—can understand how they work.

Structured

If you hang around professional programmers,
you'll hear a lot of talk about structured program
mmung (and some opinicns that **you can’t do
structured programming in BASIC™),

There are many competing definitions of *'struc-
tured programming, ' but probably the most
commen element of the definitions invalves
breaking large programs into smaller, more
manageable modules.

Subroutines can be those modules, in BASIC. It

| can be very helpful to try to use subroutines when-
| ever possible as you create larger programs: plan
the averall strategy, and then use subroutines
{and sub-subroutines within the subroutines) to
execute specific tasks that contribute to solving
the: ovarall problem.

§
:

T
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10 REM PROGRAM: MATH
20 LET A = INT (RND+9) + 1
30 LET B - INT (RND*9} + 1
40 PRINT "'DO YOU WANT TO"
50 PRINT TAB 10; " ADD—PRESS 1'
A PRINT TAB 10: "SUBTRACT—PRESS 2
7 PRINT TAB 10: "MULTIPLY —PRESS 3
80 PRINT TAB 19; “DIVIDE—PRESS 4~
90 INPUT D
100 IF D< 1 OR D> 4 THEN GOTO 40
110 CLS
120 GOSUB D+ 1000
130 INPUTE
140 PRINT AT 10.15F

150 IF E = C THEN PRINT AT 15,10, "CORRECT™

160 IF E< > C THEN PRINT AT 15,1,
"EORRY, WRONG NUMBER™

170 PRINT AT 17,10, "WANT ANOTHER —
Y ORNY

180 INPUT AS

190 CLE

200 IF A%< > "Y' THEN STOP

219 GOTO 20

| 1M LETC=A+E
D IO PRINT AT 1LT].‘1EI,AI' + ":E;" -7

1020 RETURN

200 LETC=A—B

2010 PRINT AT 10,10;A;" — " B;" =7
2420 RETURN

P00 LET C = A+B

1B PRINT AT 10,104; + B, = 7"
3020 RETURN

| 4000 LET C = A/B
| 4010 PRINT AT 10,104/ /B, = 7"
| 4320 RETURN

In line 100 use the keyword OR (SHIFT W), but
i line 170 spell out the ward OR.

This example program includes a number of

concepts we have discussed in previous chap-
ters. Tt also illustrates how the use of subroutines

OR
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can aoTve tomake a program s stTucture easy 1o
| follow. Tn fact, this program does not require sub-
routmes to getthe job done. Why not? {We'll give |
you the answer after we call attention to a few |
of the other features of the program.)

&

. Lines 20 and 30 make use of the random

numhber gensrator.

2. Lines 5@-80 use TAB to [armat an indentad
ocolumn on the screen.

3. Limnes 20, 130 and 180 use IMPUT.

4. Line 100 15 an error trap which repeats the |
question if you input any character other !
Lhan one of the chaices the program can
deal with.

5. Lane: 120, instead of using 4 different hnes
with separate GOSUB addiesses, uses mul-
uplication to select the subroutine. This
techmque can also be done wilh GOTO.

| B, Line 140 uses PRINT AT.

| 7. Lines 150 and 160 are both necessary, unlike
the oxample in Chapter Mine Why?

8. Lime 200 STOPs the program il any other

koy than Y {for yes) is pressed, even though |

the screen asks for Y. OR N?" Thizis be-
cause, atherwise, inpulling anything other
than ¥ or M would be an error, causing the
program to "orash. ' Could you use an errar
trap like the one in line 100 mstead?

Fach subroutine does a diflerent mathemat

cal operation. but warks on whichever randorm

mimbers have bean generated and provides
an angwor against which the user's answer

11 chocked.

10, Rounding aerrors may give you Lroubls in the

civision subroutine. Can you use the correc-

tion routing in Chapter Ten to fix this?

[ The answer to our questicn is that you could actu-
PR i allyuse GOTO D« 19088 tor each "subroutime’ and
_{‘Z 3 | GOTO 130 ingead of RETURN at the end af
Vs each one

TAB, INPUT, 5TOF, PRINT AT, GOSUB, RETURN, GOT(O a3

)
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#
A Useful Subroutine _
The version of BASIC used by the Timex Sinclair
1500 does not have READ, DATA and RESTORE
statoments. This is not a major problem, as the
function of DATA statements can be mimicked
in many fexible ways. Occasionally, however,

| you might wish to translate programs from a
"dialect”” of BASIC using the DATA statement.

The DATA statement allows a programiIner to
define a list of numbers in a program. The READ
statermnent retrieves these numbers, one at a time, |
| and assigns them to a variable. The RESTORE
statement forces the READ statement Lo start
aver at the beginning of the DATA list.

Here's a way to use a subroutine to translate a
program which uses DATA statements:

First, include the following subroutine in your
program (you may have 1o change the line num-
bers if you are already using these):

| 50 LETDI=DI+1

| 510 IF DS(DL) = "," THEN GOTO 500
520 LET DJ = DI

GIQLETDJ=DJ+1

540 IF DJ> LEN D$ THEN GOTO 560
550 IF D$(DJ)< >, THEN GOTO 530
560 LET D = VAL D$(DI TODJ - 1)
570 LET DL =DJ

580 RETURN

| Then, add this line to the program, somewhers
near the beginning (before any READ
statements):

LETDI=0

Follow that with a substitute data statement
using LET 1S = “your data'". For example, il the
ariginal data statermnent reads

DATAG10.4, - 3,6.0E - 19
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B T e L et e A i b
ol wiould change it to

LET D = "'5,10.4 - 3.6.9E - 10"

Replace all RESTORE statements in the
program with

LETDI=0
Mext, replace all EEAD statements with

GOSUB =00
LET VARIABLE=D

for exampls
193 READ A
would become

180 GOSUE 500
1M LETA=D

(We are indebted to Dave Wood of the Sinclair!
Timex User Group, Boston Computer Society,
for this routine.)

Summary

1. Subroutines help you use techniques of
“structured programming’ in BASIC to
make prograims easier to use and
understand. f

2. GOSUB directs the program to a specific line, |
as does GOTO, but stores the location of the
program line containing the GOSUB.

3. BETURN, the last line of the subroutine. directs
the program to the next line atter the GOSUER,

4. GOSUB and RETURN must be used together,
like FOR and NEXT.

O0SUB, RETURN, GOTO a5







Graphics and Other 12
Wonders

Chapter Preview We make pictures and
diagrams with PLOT,
UNPLOT and the kay-
board graphics symbaols,
and learn how to make
things SCROLL. CODE
and CHRS are aiso

explained.

. 10 REM PROGEANM: INCHWORNM
ZMFORX-1TOS
30 PLOT X.21
40 NEXT X
LIFOR X =bHTOG3
GO PLOT X, 21
SO UNPLOT £ - b, 21
B NEXT X
The program above uses PLOT and UNFLOT to

simulate the progress of an inchworm across the
| screen. Type it in and RUN it

The format of the PLOT slalement is

FLOT =, v

with x being a numbert from © o 63, [rom left 1o
right an the soreen, and ¥ being a number from ©
to 43, from bottom to top on the screan.

REM, PLOT, UNPLOT &7
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PLOT 0,0
20 INPUT A%
38 PLOT 9,43
4@ INPUT A%
5S¢ PLOT &3,
A9 _INPUT A%
TeRPLOT 63,43

! indicated location.

| 30 PLOT 0,43

Founding errors may give you trouble in the

| each of the other corners—but notice it won't do

| gan PRINT, right?

The PLOT command fills in, with a black box, the
pixal (picture element) located by the two
coordinates. The UNPLOT comnmand, as yoll
would guess, etases amything FLOTted at the

Here's a program that defines the screen for the
PLOT command, placing a square at each corner

10 PLOT .0
20 INEUT A%

ADINPUT A%
ERPLOT 3.0
B INFUT A% |
70 PLOT 63,43

division subroutine, Can you use the corection
routine in Chapter Ten 1o fix this?

After typing in the program, press RUN and
ENTER and the first square will be located. The
program will wait for an INPUT belore plothing

anything with the input. We can use INPUT this
way as a device to make the computer watl until
iwe are 1eady 1o procesd. {You can just press ENTER
in response to the INPUT prompt.)

You may recall we divided the screen into 32 char-
acters while discussing the TAB and FRINT AT
eommands. It has 24 lines, but only 22 are avail-
able to PRINT on; the bottom two-are reserved for
writing program lines.

Multiplying those two numbers (32 and 22} by
o gives you 64 and 44 . .and these ate the
dimensions of the PLOT screen (0-63 and 0-43).
So you can PLOT twice as many points as you

i
PLOT, UNPLOT, INPUT
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Lines @

g

LI BRI VI

1
12
13
LL
L
W

m

x

RCH PENERRAW:
&3

Columens e

a1

2 31 4 = @

T o’

Wreong! As those of you who arc paying attention
can Lell, you can PLOT four timas as many loca-
tions. Here's a diagram to explain further:

An example: this is the pigel {ET,EIE]J
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Pizel x-coordinates »

You cannot PRINT or PLOT
on the hottom two lines,

i

XES

You can locate the ¥ and Y axes on the screen
weith this little program:

1 REM FROGEAM: XY AXKES
ZFOR X =0TO&]
30 PLOT ¥.21

AB NEXT X

Pixel y-coordinates #
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B0 PLOT 32

SOFORY =QTO 43
TONEXTY ‘

And you can plot graphs of functions, such as

18 FOR H=E TO &3

F8RLOT A, 20sEQR (Mi14D this brief program that shows a part of & ].,\dIEl'_‘IDJ.a

Iefutxr w

as a graph of SOR between @ and 4.

| 10FORN =0TO 63
| 20 PLOT N.20*SQR (N/16)
| 30NEXTN

| And remember, anything you can PLOT, you can
UNPLOT. And by the way, PLOT and UNPLOT,
like many other commands swe've seen, move the
print pogition to the PLOT of UNPLOT location,

Using Eevboard Graphic Symbols

ou can use the various kevboard graphic symbals,
in combinations of PRINT statements, to draw
fignares on the screen. Try

10 REM PROGRAN: frHAF‘T-TTI.'"q
1; :;l; ='I!l.1.ru.|r r.m.pxus 0 PRINT

iR sppeper D :j

bt PRINT

Hint: In ne 20, after the brst quotation marks,
press SHIFT % to enter graphics mods. Press
SHIFT & five times, then press SHIFT ¢ again to
exit graphics mode and close the quotes.

100 PLOT, UNPLOT, SHIFT
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REM PROGEAM; GRAFHLCS
FRINT -

FRAINT - m
& FRIMT * pe
SRLMT n

PEITNT

FaflGaTe I

i,

18 SCROLL
20 INPUT AS
I0 PRINT A%
spfoTo 1@

SCROLL, TAB, PRINT AT

In line 30, use a SHIFT & [or the left-hand graphic
sytmbol, then get oul of graphics mode and type
in thres spaces. Finally, go back into graphics

- mode and tye a SHIFT & for Lthe right symbal.
| Line 40 repeats 30, and in ling 50, you'd use the

graphic on the 7 key,

You can alse use graphic drawings more than
once in 4 program. Add, o the above program,
the lines

G PRINT

| 71 GOTO 20

| and RUN it.

What would it look like without line 807 Howr
about if you GOTO 30 nstesd?

Can you use TAB, PRINT AT and the comma and
samicolon to move the rectangle around the
SCreen’?

Try drawing other, more elaborate fiqures with
the graphic symbols. Motice how they can be
made to fit togather (even W the small difference

| between the symbols on the G and H keys).

SCROLL

One more mteresting thing you can do with the
screen invelves the SCROLL command. SCROLL
maoves the display up one line, causing the top
line (when there is one) Lo disappear off the top of
the screen, and it moves the print posibon to the
bottom of the screen. Try this:

1& SCROLL

| 20 INPUT A%

3 PRINT A%
48 GOTO 10

When the prompt appears, type in a letter, group
of letters, or word and thon press ENTER. Eeep it

101



Chapter 12: Graphics and Other

Wonders

T aim SpLaka®: CHARNCTERD
!efPRINT UEWTER B MUMBER FEAH
5

T
SR FHIND LAHE A]
4% 507D 2B

FATER & AUHECE FRD® 1 1o 2

e

| alphabet.” in which all its letters and numbers
| {and even keyword commands) are ranked ina
| 2BB-character listing.

Fach character or keyword has a CODE number
{a mumber bebween @ and 2bb) and each aof those

short character string . . ).

| know the code:

up until the display reaches the top of the screan
and starts SCROLLing off

The SCROLL comrnand can be used to koop a
program from stopping becausa the screen is full,
This program sets up an endless leop, Can you
stap it by pressing STOP when it asks tor input?

You can if you DELETE the lett quotation mark
biefore the [ cursor. Otherwise it just treats STOP
az another siring o ba dealt with.

Other Wonders: CHRS and CODE
We talked earlier about the TS 18008 “extended

code numbers has, of course, a character which
we call a CHRS of character string (it 15 a vary

CHRS$ (using the funchon CHRE located below
the U kev) apphed to a number gives the single
character string whose code 15 thal number.
Here's a program to find the character when you

10 REM FROGEAM: CHARACTERS
20 PRINT "ENTER A NUMEER
FROM 1 TO 2557

30 PRINT

AP TNFUT A

S0 PRINT CHRS A

&0 GOTO 40

We used 1 to 256 in line 20. Code Q1= far the
blank space, and we could just as well have
meluded it

Fach time you input a number betwesan 1 and
265, vou are shown the coresponding character.

SCROLL, CODE, CHRS
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1% M FROGAAM; LCODEE
24 FRINT "PAEIE ARY REY"
T4 FRIMT

L [HFUT AR
Evpiom:n‘:uur AT

B A0To

FRESS ANY KEY

&2
22
19
134
213

ll.lr

PLOT, UNPLOT, SCROLL

In many cases, you'll be shown a question mark;
this 15 what the compuater will put on the screen if
it does not have a symbol it can print for that
nurnkhier.

Wotice the semicolon at the end of line 50; feel
free to change it if vou like.

| Here's one way to go the other way: input a
| character from the keyboard, and get its code.,

Usea the unction CODE located below the I key.

19 REM PROGRAM: CODES
20 PRINT "FRESS ANY EEY
30 PRINT

43 INFUT A%

| B2 PRINT CODE A%

60 GOTO 40

In the sample run, we've obtained the code for,
respectively,

b
SHIFT Y

| GRAPHICSY

GRAPHICS SHIFT ¥
FUNCTION Y

1. PLOT places a black square in a poxel {picture |
element) defined by twa numbers separated
by a comma: 0-63 from left to right actoss the
screen and §-43 from battaom to wop.

PLOT 63,43

Z. TUNPLOT uses the same coordinates to crase
any previous PLOT marking.

3. Eeyboard graphic symbols can be combined
into charts and picturas.

| 4. SCROLL moves the display up one line (elim-

inating the top line, if any) and places the
PRINT pozition on the bottom line.

103
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104

5. CHRS, applicd to a number between & and

& CODE, applied Lo a single character string,

o

b returns the character whoae code is Lhal
nurnber

PRINT CHR$ 140

retums the code number [or that character.

PRINT CODE A%

CHRES, CODE



FEIEM ™ ("

E

How

Bo0
SPACE

shifted 1

shifted 2

shifted 7

shifted 4

shifted 5

shitted T

shifted E

shifted &

shifted D

shifted 8

Here are the 22 graphic symbeols.

Code

10

Symbol

g
s
=
-
m
B
"
"

How

obtained

SPACE

| G
shifted O

N G
shifted W

shifted &6

shifted R

a
shifted 8

shifted ¥

shifted 2

shifted H

shifted G

a
shifted F

128

129

130

131

132

133

134

135

136

137

138

1CH



B O - N G I B .



Matters of Timing 13

Chapter Preview

13 REM PROGHANM TAG
20LET %= 11

SRLET Y =15

A LET A =Q

LELET B—

GO PRINT AT v, IR
FEFRINT AT & BB
SOLET C=INT(END»d: + 1

120 IFC-4THEN LET ¥ - ¥

153 CLS
208 GOTO &0

This chapter shows

you how to make things
move with INKEYS, stop
for a while with PAUSE,
and how the computer
works In FAST or SLOW
mode.

ARIFC=1THENLET X =X +3
1 IFC=-2THENLETX =X - 3
MEPIFC=3THENLETY =¥ + 3

130 IF INKEEY$~ % THENLETE-RE-1
TMETFINKEYSE =6 THENLETA-A+1
IH IF INKEY$ -7 THENLET A=A -1
164 IF INKEYS = "6 THEN LETE<-B + 1 |
IMIFA<PORE<OORX<DORY <UDOR A >Il |
ORE>310RX > 210RY > 31 THEN 8TOP |
163 IF A -~ X ANDE =Y THEN STOP |
|
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-

purpasetfally.

| Is, it their coordinatas are the same.

| pressed when that program line comes by, Rather

| Moatice, also, that you use the four cursor arrow

The command INEEYS is like INPUT aexcopt Lhat
it ez nob waat o veu, INEEY S scans the kevboard
b e which key = being pressed —il any - and
Lakes action according to the prograrm.

The above program 15 a game of tag. Lines 20-76
place a plack square in the center of the scresn
{to et a black square, press the SPACE key while
in graphics mode —the black square is the inverse
af the white space) and put you in contral of &
greny soquare (graphuc Hy mthe upper loft hand
DOCTET.

Lines 80-120 usa a random nuomkber gensatorn Lo
mmove Ehe black squars, three spaces al a ime in
any dirschon,

Lines 130-168 move the grey square, according
o yonr direction. You can only move one space
at a time, hut presurmalaly you are moving

Line 170 stops the program {and you lose) if the
Black square escapes to the edges of the screen
or if your grey square [alls off the edge!

Line 18@ stops the poogram (and you win) i YoLL
“tag’” the black square with your grey one, that

When you play this game, remember that INKEYS
checks the keyboard to see what key 1= baing

than tapping the keys, you oughl 1o hold down the
kev that corresponds to the direction you wash to
move 1o close in on the black square.

kevys to move in the direction of the ammow, but
youl don't have Lo press SHIFT.

If you are having trouble winning, try changing
lines 40 and 50 0 you start oul closer o the black
suare .

INREYS
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10 SCROLL
2@ PRINT IMKEYS
iegeoTo 1@

10 SCROLL

20 PRINT I[NKEYE
25 PALUSE &8
TofcoTo 1@

INEEYS, PAUSE

Here's a short prograrm to show that INKEY$ waits

| for noone. If you don't type a character (press any
| key) very quickly, the computer prints a blank

spaca and scrolls memly onward and upward.
Uz the BREAFK key whoen you want to stop it

18 SCROLL
20 PRINT INEEYS
JGOTO 10

PAUSE

The PAUSE command does just what you'd
expect it to, and you can set il using a numerncsal
value.

PAUSE 60 is about cne second. More is a higher
number and less is lower. Add to the above pro-
gram:

£h PATUSE 6

and it will be a lot easier to keep up with the
sorolling.

Here iz a digholical program Lthal changes the

| length of PAUSE in responss o your success al

the game! Your task is to "echo' the computer’s
autput on the screen. When the cormpuler prints
a random digit between @ and 9, you have to type
that digit before the computer goes on to the
TR CME.

The good news is that, if vou miss some, the
cormputer will slosw down for you. The bad news
is that, if wou get some doht, the pace will speed up.
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10 REM PFROGHAM: ECHO |

ip wkm PEIGREN: ECFD |

5818 Llfue e cmeeiwecon| | Z0LETT - 60 ;
o | GMLET AF~ CHR$ INT (RND+ 10+ CODE "0}
M 'iE::.":-:;:ﬁlc;: B2l 18d A3 PRINT A%
SOPAUSE T

60 LET Ef = INEEY$

70 IF B5 - A% THEN GOTO 108
AOLET T=T-+1.1

S0 GO0 30

| 100 LETT-T+2.9

110 GOTO 30

SLOW and FAST

The Timex Sinclair 1500 has two speeds, SLOW
and FAST. Normally it tuns in the SLOW maode,
which is fast enough for most purposes and has
the advantage of maintaining the screen for the
use of graphics.

What happens in the SLOW made is that the
computer maintains the screen display and does
its computing between “screen refreshes’” —
during the period when the television s produc-
ing the black line you see between [rames when
| the vertical hold slips. '

When you have lengthy compulation to be done,
you may want to slip into FAST mode, Foughly
[our times as fast, this mods computes first and
puts a picture on the screen only when it is not
otherwise oocupied. This results in periods of |
grey screen during long calculations, and even
brief flickers when entering characters from the
keyboard.

You can put the commands SLOW and FAST into
programs, directing the TS 1500 to use the most
‘appropriate mode for what it has to do. You can
also press FAST outside of a program and the
computer will stay in FAST maode until you press
SLOW.

110 SLOW, FAST
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19 FOR N=@& TO 703
28 _PRINT "T";
I oM

BMNEXT H

TTTTTITITITTITITT
TTTTITTITINTINITITT
TTTFTITITTITITITTT
TTITTTTITTITITITITTT
TITITITTTITITITIRTT
TTTITITITTIITITINTT
TTTITITITTITTIITITT

LAETL

FAST, SLOW, INKEYS, PAUSE

Tty typing in this program:

16 FOR N =0TO 703
20 PRINT 'T",
IQNEXTN

Press SLOW (SHIFT 1) just to make sure you arc
[ inthat mode, then RUN the program and time it.
| Then press FAST (SHIFT F) and RUN and time

| the program again. Pretty impressive, eh?

Summary

1. INKEY$ reads the kevbhoard and imputs as a
character string any key being pressed. I no
ke is boing pressed at the ime, it Vreads”
the empty or "null sting.” PRINT INKEY

wiill then act like PRINT alone: it no key is being

pressed, the computer will print a blank line.
2. PAUSE causes a program o wait a specified
length of time (60 = one second) before con-

tinuing to the next line. If a kay is prassad, the

pause ends.

3. SLOW, the mode in which the compulear not-

mally runs, gives prioly Lo maintaining the
soroen display.
4 FAST, which can be obtained by a program

statement or a separate command, gives prior-

ity to computation and runs about four tmes
as fast as SLOW,
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| Chapter Preview

Organize yoor data
and save space with
‘arrays, " using DIM,
subscripits, and string
shicing.

Anarray s a way of sloucluing a nuenber of valuss
arnd kesping Lrack of themn. Each of the values s
called an slsment of the array. You can thanlk of
ar array as looking hike a calendar:

MON TUES WED THU FRI  5AT

14

21

28

15

22

28

16

23

30

10 11 12

17 18 19

Aelieatl

24 |25| 28

An slement
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Array A5
(1) (2 (3 () (5

EERZD

| LETD =22
| LETE=14

| The number in parentheses is called the

| with a dimension statement (DIM). To prepare for
| the armay above, you would hawve Lo enter

You can assign numeric values to elaments of an

array, instead of giving each value a separale var-
iable name. This can be used simply to save space,
orwhen there is a relationship boetwesn or armong

| the values.

Suppose you have a row of numbers:
12 3] i 22 14

You could assign the values to separate variables

LET A =12
LETB=5
LETC=7

O, you can consider the whole row to be an array: |

LET &{1)= 12
LET A(2) -5
LET A{3) =7
LET Ajd) - 22
LET Aj5) = 14

subsCnt.
Picture the array this way:

DIM. . . The Dimension Statement
Before you can assign values to each element in
the array, you have 10 reserve space for the aray

DIM AfS)

LET, DIM
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| There ate a few nules regarding array variables:

1. Anaray variable name must be a single lstter
{like a control vaniable in a FOR/NEXT loop).

2. An array varable name can be the same oz
the name of a simple variable {there can be
a simple vanable named A at the same time
a8 an array named A vou can tell them apart,
because elements of the array variable are
always referred to with the subscript)

3. ALET statemenl erases a previous simple
variable by the same name. Similatly, when
YOoUu create an array with the DIM statemenl,
you delete any previous array of the same narme.
But while you can build a new simple variable
from an old one (as in LET A = A + 1), vou would
simply lose an old array by DIMensioning a
new one by the sameo name.

Arrays in More Than One Dimension
ou can have arrays of as many dimensions as
you care Lo try to keep track of, as long as you
dimension them propetly at the outset:

DIM Alb,E)

p T s A
i waould set up an array you can think of as looking
like this.
2
a # You can think of the first number as identifying
4 the rew and the second, the column. Therefore,
5 location # in the diagram is A(3.5).

What value ocoupies the location (3,5) in our
| calendar?

B
g
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| You can have an amray in three dimensions, think
of it as looking like this:

DIM A(55.5)

172 3 4 &

L S
5]

1

And you can have arrays in four or more dimen-
gions, but don't ask us to help you picture them.

String Arrays
Yiou can assygn stings Lo armays, as

DIM AS(E 5}

but thore are a few rules here, oo,

! 1. When you DIMension the string array, you
dolete any previous string arrays and any
previous simple string variables that have the
same vanable name.

| 2. In two dimensions, you can think of the first
number as being the identifier of each string,
ar “word,” and the second as the number of
lettors i each waord,

3. Assignment to the string variable elements is
Procrustean, which means that the strings are
filled in from character #1 up through a number |
of characters equal 1o the second subscrpt, and
a. If the string is too long, it will be truncated

from the end.
b. It the string is too short, the space will be
filled in with blanks.

:
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. 12 346

1[s[elalolE
z [HIE[2[R]T

l z[ol1[afM]o
ERARE
s [T[o[k[E[®R
|

.Amr

ND

You access the strings by using the first subscript
anly, and individual letters by using the second
subscripl as well.

I PRINT A$(3) returns DLIANMO

(the NI are truncated), and
PRINT A%} retums CLUB

{including a blank space after the B). Also,

| PRINT A%i3.2) retuns [

FRINT A%i4 .5 retums the blank space

You can also use stong slicing (more about that
in a moment) to oblain & porbion of a string, as

FRINT A%4 2 TO 4) returns LUB

| PRINT A$(3, TO 3) returns DIA

String Arrays in Three of More Dimensions
You can have string variable arrays in as many
dimensions as you like. However many numbers
(dimemsions) are separated by commas, the last
number identifies the nurmber of characters in each
string, and the other numbers serve to speafy the
string by its location. In three dimensions:

A e T L P P S R e B P T R T
| Array AF5.5)
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OHES AHD TWOS
ONES AND THODS
&

ONES

ONES
TWOS
TWOS

118

PRINT A%05 b Sy wold retarn WHEEL in the array
clingrammed beloaw.

1 2 2 4 5

o

[ Y = % B L R
=
m

| Again, it i= not easy 10 pioture string arays in

more than thres dimensions, but just remember
that the last subscrpt specifies the number of
characlers in each string in the aay, while tha
othar aubscripts locate the string.

Slicing Strings
Funning the program

| IDLET A% = "ONES ANDTWOS™

20 PRINT A%

30 PRINT A% )

40 PRINT AS(6)

50 PRINT AS{1 TO 1)
S PRINT ASTO )

70 PRINT AS(10 TO 13)
B0 PRINT A%(10 TO)

demaonstrates string slicing. Line 20 prinls the
string. Lane 30 shows the empty brackets alter the

string vanable name means that the entire sting i

i5 its owtl subslring.

Line 40 selects, as a substring, only one character |

—the sixth {don't forget to count the spaces in
the string).
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DIM

[ Tane B@ prints characters 1 1o 4 of the stnng; line

60 shows that you can omil the first digit and tha
first character iz implied. Line 7@ shows howe to
print the last four characters, and line 80 shows
that you can cmit the last number and “last char-
acter'” is implied

How would you print AN out of that string?

Mow, we can use string slicing to save space in

a program by assigning a long stong to a variabla |

name and then cutting pieces out of it, rathor than
assigning a lot of variables. {If vou use this tech-
nique with numbers and want to perform mathe-

| matical operations with them, you need to use the

VAL functicn. See Appendix &)

Summary

1. Anarray is made up of a nunber of elements
all with the same array variable name, and
distinguuished from each other by means of
subscripts

2. The name of a numeric array must be a single
letter; there can also be a simple '\l'd.[lﬂb].l'j Lsing
the same letter as a name.

3. The name of a string varable must be a single
letter followed by $; there cannot be a simple
string variable with the same narne in the
COMPULET S TNamory

4. Before assigning values to the elements of
ar array, you must reserve space for it in the
computer with the DIM statement

5. Youcan “shee” strings and obtain substrings
by using the TO statement.
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Using the Printer

(L]

LPRINT, LLIET

output on paper with
LPRINT, LLIST, and

| Chapter Preview You can get programs or ‘

COPY if you have a
printer.

10 REM PROGRAM,: PRINTER

20 LPRINT "TIHIS PROGRAN'

30 LLIST

40 LPRINT

50 LPRINT 'PRINTS OUT THE
CHARACTER 8ET.

EO FOR N - i TO 255

i LPRINT CHRS M

B NEXT N

You can abtain copes of your programs, and their .

regults, on paper, by attaching a printer to your
Timex Sinclaur 1500, This iz called a “hard copy™
because il will be around for a while, a5 opposed
To WhAL YOL S On your soTecn.

Fun Lhe program above, with the Timesx printer

| attached. Notice that it prints a Esting of itsell,

and the T'S 1500 character set.
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oo )P ES P ()<= e/, . 0123
LS56TBPABCOEFGHIJKLMNOPQRSTUVWXY L
RNDINKEYSPI??7777772727277777772777
777777 IVIINIIFIITINNITIIYE Y

] FE:7()ra=+-=*
123456 TBRABI FGHIJELMNOPQRE

CRUIRE R h T TAE TCODE WAL LEN 51
M COS TAN ASN ACS ATM LN EXP INT

SOGR S5GM ABS PEEK USR STR% CHRE
NOT *=+ 0OR AND <=>=<> THEN TO STE
P LPRINT LLIST STOP SLOW FAST NE
W SCROLL CONT DIM REM FOR GOTO &
OSUB INPUT LOAD LIST LET PAUSE N
EXT POKE PRINT PLOT RUNM SAVE RAN
0 IF CLS UNPLOT CLEAR RETURN COP

¥

The Timex primter is an inexpensive devics
that attaches to the back of your 1500 and i=s then
aperaled by just thres simple commands.

- LPRINT
LPRINT (SHIFT 5, iz the same as PRINT, except
that the material to be printed is sent 1o the printer
instead of the screen.

| The "L adginally stood for "line printer,”” although
the command is now usad for any kand of " hard

| copy" printer. When BASIC was invented, the

usual display was a kind of electric ypewiter

rather than a TV scresn, so PRINT really did mean

print. If you wanted a lot of outpat fast, a line

printer would turn it out more guickly than a

| character-at-a-times typewTiter.

LLIST

In the same way, LLIST (SHIFT ), lists the pro-
gram currently in the computer's memory o the
printer instead of the scresn,

LLIST can be used to 'pull a listing”" without put-
- ting a program line in front of the command. I

you add a program line—as in LLIST 90— the list- |

ing will be printed starting with that line. In other |

122 LPRINT, LLIET
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LLIST, COFY, 5IN

| Ouestions:

words, i you snow you wanl a copy of the program . |

# LLIST and

ENTER, and you'll get i.L

O, LLIST can b used within a prograrm like the
ot above —now 13 8 good time Lo Ly it oot of
yiou haven 't already

[LPRINT, of vourse, can also be used aither way.
Usually, you'll use LPRINT within a program—it
neads to LPRINT "SOMETHING —while vou'll
mere often wuse LLIST outside the program, just to
get a copy ol it Lo refer wo.)

| COPY

The thurd printer command is COPY {(keyword
over 2. This simply makes a copy, on the prnter,
of whatover 1s on the screen when COPY is pressed.
You can use COPY as a program line of as a sep-
arale command anytime vou want to copy Lhe
SCISETl.

Try this program, which graphs the funclion SIN
(resulting in a sine wave.)

10 REM PROGEAM: SLNEWAVE
Z0FORN =3TOG63

30 PLOT I, 22 + 20+ 31N (N/32. PI)
AR NEXT I

LB COFPY

{In line 3@, P1is not spelled out—use the [uncticn
munder the M key )

Will vou get the same effect by eliminating lins 5§,
and then pressing COFY and ENTER afler the
program has stopped running? |

Why clo vou use the range 0 to 63 tor N in lins 207

Will you get the same effect by pressing LLIST
and ENTER as vou get by using ENTER o gat the |
program listing on the screen and then pressing
COPY and ENTER?
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infEn FaOnEER: LETTERS
Z8 DL We31 T0 4 STLF

Eb HEITUF 930, HiEHEL Fegnl
T

| commands without a printer attached, usually the
| program will just proceed to the next hne without

| 40NEXTN

Stopping the Printer with BREAE
When the prnter is munning, you can stop it
with BREAK. You might want to save paper if, for '
example, you are using COPY Lo print cut the five
hine program listing above. The command will
rurt out all 24 lines” worth of paper, unless you
press BREAE when you sec line 50 appear,

If you try to execute any of the three printer

printing anything. Sometimes, howewer, the com-
puter will get hung up and you'll need to press
BREAK to rescue it

Print Format Statements with the Printer |
All but one of the screen printing format com-
mnands will work with LPRINT. The comuma,
semicalon, and TAB can be used, but AT does
not work. To illustrate, try this:

10 REM PROGRAM: LETTERS
IMFORM - 31 TODSTEP -1
30 PRINT AT 31 - N N:.CHR$/CODE 0" + IN);

RUN the program. You'll see a diagonal row of
letters working its way down the screen, until it
stops with reporl code 5: the soreen 1s full.

BREAK, COFY, TAE, AT
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10 REW FEOGEAM: LETTGEE

24 Cea weRd roop ETep -
DAEPRIMT TAR M:iLHES [C30F -+
i weer o

I8¢ RCR FREIGEEAD IRITEED
e _rOn @zi1 T0 B ETEP -1
SHILPICHT TAD H;ZHES 1E0BE =@

LF meET N

18 REM PROGEAM: CETTERS
EB_FON W3R TO B BTRR -1
TAT Z1-H.N;CRAR (DR

BIZ2etATEVARCDEERHI Jx ARG PGS TUN

LPRINT, TAR

MNext, change AT 31 - NN in line 3@ to TAB M.
RUN it again and you'll get the sarme elfect.

Be patient, we'll get to the point.

Mo, change FRINT in line 30 to LPRINT. The
prograrm will RUN. and the pattern will continue
| for ten more lines since the printer can't be “full”
| a5 the screen can. You'll get no report code 5.

Finally, changes TABR N to AT 21 — NN, RUN tha
program one more tme.

This time the printer shows a single row of char-
; acters! This is simply because AT does not send
| a “line feed'” to the printer. It will move the print
| poaition over a column, bat not down a line.
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The printer will print a line

1. Adter an LPRINT statement that does not end |
in a comma or sermicalon.

2. When a comma of TAPR statement requires a
new line to be started.

3. At the end of a program, if there is anything

| “left over” to be printed.

4. Any time the “buffer” 1= full. The buffer is the
area where characters to be pnnted are stored
until they are printed. The buffer is exactly
ona line (32 characters) long, so unless one of
the events abave (1, 2 or 3) occurs first, the
printer will print a line when a full line is in
the buffer (among other things, it needs to
empty the buffer before new characters can
be stored there),

Eemember how the printer, in the first prograrm
af the chapter, seemed to hestate before pnnting
| each line of the character set? It was filling the
buffer to a full line during those pauses.

Summary

1. LPRINT prints on the printer just like PRINT
prints on the screan.

2. LLIST sends a program listing to the printer
just as LIST sends it to the screen.

3. COPY duplicates on the printer whatewver is
showing on the screen.

4 BREAK stops the printer when it is running,
or interrupts printer commands when they
canse a problem.

5. TAB, comma and semicolon can be used to
farnat LPRINT statemnents, but AT does not.

126 LPRINT, LLIST, COPY, BREAK, TAB




B Appendix A: Summary
§ of T/S 1500 BASIC

| General
fyou slready know BASTC Uen vou should net have
much trouble using the T/E 1600

i1 Words are not spelled out, but have kevs of their

own—thisis described in Chapler 2 Inthe text,
these words are printed in BOLD TYPE.

i) Sinclair BASIC lacks READ, DATA and BESTORE
bt vee Chapter 11 concorning 1his], user-defmed
hunectioms FN and DEF: but VAL can scmotimeos

) 1. and multi-statement lines

(i} Theatnng handling tacilities are comprehensve

iivl] The'T o) o e set 15 completely its own.

(vl Thetelovision dizplay s nol, in general, memaory
mEpped

(wil I you are acoustomed wosing PEEK and POEE
on & cifterent machine, remember that all the
addresaes will pe diftorent on the TS 1500
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Spesd

The machine works gt bwo spseds, called comprte
and dizpiay mods and fast mode.

In compute and display, the TV soreen is generated
contnuousky, and computing is done during the
hlank parts at the top and bottom of the picture.

Tn fast mode the television picture is turmed off dering
computing and 2 displayed only at the end of a pro-
gram, while waiting for INPUT data, or during & pause
see PAUSE).

Faat mode rang about four times as fast and should be
uze for programs with a lot of computing as opposead
o output, or when typing in long programs.
Swiitching belwsasn speads is done with the FAST and
SLOW statemnents (.v.).

The keyhoard

Ti5 1500 characters comprizss not only the single spam-

| bods letters, digils, elo), but also the compound
| tokens (keyvwords, function names, etc.; these ae

printed hers in BOLD TYPE), and all are entered from

| the keyvboard rather than being spelled out. To fit this
| in, some keys have up to five disline meanings, given ':

partly by shifling the: keys (ie., pressing the SHIFT
ke af the same Lime as the reguired one) and partly
by Having the machine in differsnt modes.

The mode iz indicated by the cursor, an inverse video
letter that shows whers the next character from the
keyboard will be inserted.

B rode (for keywords) ooours automatically when
Ihe machine is expecting a command o program line
{rather than INPUT data), and from this position on
the linz it knows it should expect a line number or a
keynwrord. This is &t the beginning of the line, or just
after some digits &l the beginning of the ine, or just
after THEN. If unshitted, the next key will be inter-
preted as either a keyword (Lthese are written above
the keys) or a digit.

B mode (for letters) nomally ooours at all other times,
If unzhitted, the nesxt key will be interpreted as the
main symibael on that key.
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| In both B and [ medes, a shifted key will be inter
| preted az the subsidiary black charactsr in the top
| mght-hand comer of the key.

B mode (for functions) ocours alter FUNGTLON {shitted
ENTER) is pressed and lasts for one key depression
cnly. Thal key will be interpreted as a unction name,
which appears under the kays,

rode for graphics ocours after GRAPHICS (shifted
9) iz pressed and lasts until it is pressed again. An
unshifled key will give the inverse video of its [ mode
interpretation. A shufled key will as well, provided tha
it 15 & symbaol; but if the shifted key would normally
give a tokan, in graphics mode it will give the graphics
| symbol that appears i the bottom dght-hand corner
of the key,

The screan

This has 24 lines, each 32 characters long, and is
divided into two partz, The top part is at most 22 lines.
an:d displays either a listing or program output. The
Eettom parl, al least two lines, is wsed for inputting
commends, program lines and INFUT data, and also
for dizplaying reports.

| Eeyboard input: thiz appears in the bottom linss of
the screen as it is typed, each character (singls sym-
bol et compound token) being inserted just betore the
cursor. The cursor can be moved lettwith 4 (slufled
S) or right with ¢ {shifled 8), The character befors
the cursor can be removed with DELETE (shifted )
(Mote: the whola line can be deleted by typing EDIT
[shifted 1) followed by ENTER. )

When ENTER iz pressed, the ine is execulsd, entered

into the program, or used ss INPUT data as appropri-

| ate, unlsas it contains a syntax arror, in which case

| the symbol B appears just before the arror,

As the program lines are entered, a listing is displayed

in the top half of the screen. The Jagl hne to be entered

i5 called the current line and is indicated by the

symbol @, but this can be changed by using the keys
= (zhifted §) and = (shifted 7). Il EDIT {shifted 1)

15 pressed, the current line is brought down to the |

bottom part of the screen and.can be edited.

When a command is executed of a program ran,
output is displaved in the top half of the screen and
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Temains untl a program line is enlerad, or ENTER is
pressod with an empty line, or = of = 15 prassed.

| Inthe hottom part appears a report of the form m/n,
| where mis a code showing whal happensd (see Re-

part Codes), and n is the mumber of the last line exe-
cuted—oar @ for a commmand. The report remains
until a key is pressed (and indicates [ mode),
In certain circumstances, the SPACE key acls aga
BREAE, stopping the computer with report D. This iz
recognized
{i1 4t the end of a staterment while a prograrm is
running,
(ii) while the cormputer is looking for a program on
tape, af
{iii) while the computer is using the: printer {or by
accident trying touse il when it is not there).

| The BASIC

Mumbers are stored to an accuracy of 9 or 10 digits.
The largest number you can gel 15 about 1% and the
smallest (positve) numbsr i about 4«10 — 349,

A rumber is stored in the TS 1500 in oating-point
binary with one cxponent 21 < —a < = 2b%), and ficatan
mantizsa bytes m( 162« = m<1). This represents the
pumher m#2" — 128, i

Sinoe 12« = m<1, the most significant bit of the
mantissa m iz always 1. Therefore in actual fact we
can replace it with & il to show the sign: @ for posd-
tive numbers, 1k negative

Zero has a special representation in which all b bytes
arc .

Murneric varables have names of arbitrary length,

| starting with & lsller and contnuing with letters and

dligits. Spaces are ignorsd

Control varables of FOR-NEXT loops heve names a
single letter longg.

Mumeric arrays have names a single letor long, wihich
may be the same as the name of a simple varisble.
They may have sihitrarily many dimensions of arbi-
trary size. Subscripts start &t 1.

Strings are completely Nexible in length. The name of |

& string consists of a singla letter followed by 5.
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| String arrays can have arbitranly many dimensions of

arbitrary size. The name 15 a single letter followed by
% and may not be the same &s the name of a string.
All the slrings in a given array have the same fixed
length, which is specitied as an extra, final dimension
in the DIM statement. Subscripts start at 1.

Sheeng: Bubstrings of stongs may be apecifiad by
using slicers. A slicer can be
(1] smpty o1
(1] a numerical exprassicn or
(iii) an cptional numerical expression TO optional nu-
rerical exprassion and s used in expressing a
substring either by
(a) string expression (sliosr)
or by
(b) string array variable (subscript, ..., subscript, slicer)
which meana the same as
string array variable (subscript, ..., subscripthislicar)

In (&), supposs the sling expression has the value 55,
If the slicer iz empty, the result is 5% considered as a
substring of itsell If the slicer 15 & numerical expres-
sion with value m, the reaull s the mth character of 5§
{a substring of length 1)

1f the slicer has the form (i), suppose the first numeri-
cal expression has the value m {the defaull value ia 1),
and the second, n(the default value is the length of 3§).
If 1< = m< = n< = the length of 5%, the result is the
substring of %, starting with the mth character and
ending with the nth.

1t B < = o< m. the result is the empty string. Otherwiss,
error 3 resulls.

Shicing is petformed before functions or operations are
evaluated, unless brackets dictate otherwize
Subslrings can be asaigned Lo (see LET).

The argument of a function does not need brackets if

it is & constant or & (possibly subscripted or sliced)
variable.
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IR

INT

LN

NOT
132

Type of
oparand

i)

nurnk=t
T kesr
binary
operation,
rigghit opesr-
and always
a number.
Murmneric

letr
operand:

Strineg left
operand:

rurmker

TurTkesr

nurmber

Hr.rl”Ei’

number {in
radians)

nurmber.

o

rumber
stIing
number

nurnber

Result

Absolate magmitde.

Arcoosing in radians. Error A i ¥ not in the rangs - 1
to +1.

A if B0
AANDB - {yiT g
A% ANDE = {:if‘..si}{;’f%

Arcsine in radians. Brmor A fxnotinthe rangs -1t + 1
Arctangent in radians.

The character whose code is 2, rounded down to the
nedrest integer. Brror B if not in the range & 1o 255,

The code of the first character in x (or @ it % is empty
string.) :

Cosine.

c!.

Reads the keyvboard. The result is the character repre-
zenting (in [ mods) the kay pressed if there is oxacthy
one, else the emply stiing

Integer part {always rounds down).

Length

natural logarithm (Lo base ). Error A if x = 0.

Mifx#0 1ifx = & NOT has priority 4
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Function Typeof
oparand
OR binary
oparation,
both
operands
numbers
| PEEK numbear
|
|
PI nong
| RND TIOnE
|
|
i SGN marmber
! BIN nurmnbier
(in radians)
| sOR number
{

STRS pumber

TAN number

[in radians)
SR mrmkesr
VAL string
— numbsar
+
&=

| AORE - {

Result

1it B#HD
AIER=0
OR has prionty 2

The value of the byte in mearmnory whose address s x
{rounded to the nesrest integar). Ermor B if x not in the
range O to Ghhdh,

(314150260

The next pseudo-random number yin a sequence
genarated by taking the powers of 76 modulo 65537,
sublracting 1 and dividing by 65536, e = y<1.

Signum: thesign (-1, Dar + Thofx

Sine.

Snuare maot. Emor B if x <0

The string of characters that would be displayed if =
ware printadd.

Tangent.,

Calls the machine code subroutine whose starling
address iz 1 On return, the result is the contents of
1the b register pair.

Evaluates x fwithout its bounding quotes) as a namer-
ical expressmon. Frror Cif x contains a synlax error, o
gives a string valus, Other errors possible. depending
on Lthe exprossion.

Megation.

The tollowing are hinary opaerations:

Addition (on numbens), of concatenation (on strings)
Subtraction

Multiphication
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#

AV AAVILE =~
*

o

134

Function Typeof

operand

| Result

{ Both aperands must be of the same type. Themsultisa
number. 1 if the compariscn holds, and 0 if it does not.

Operation Priornity
Sukscribing and slicing 12
Al funcrions except HOT and unary minus 11
& 1@
Unary minus 4
+/ g
+, - (pinary -} &
=3 Ll - = g

| NOT 4

| AND 3
OR 2
Statements
In this list,

| @ represenls a single leltar
v represents a variable
®¥,Z represents numerical expressions
m,n IBpIRsEnts numsrical eXpressons that are

rounded to the nearest integsr

a repTESEnIts 8N BHPTEssion
f represents a shring-valued exprassion

| B represents a statemeant

Divigion

Raising to a power. Error B if left operand is negative.
Equals

Cireater than

Less than

Less than or equal to

Crreater than or equal to

Mot equal to

Functions and operations heve the following priorities:

Mate that arbitrary expressions are allowed evetywhere
{except for the line number at the beginning of &
slatament)

All statements sxcept INPUT can be used either as

| commands or in programs {although they may be

more sensible in one than the other).
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| Function Typeof | Result
operand

CLEAR Daletes all varakles, freeing the space they occupied.

CLS | {CLear Screan) Clears the display file. See Chapter 26
| concerming the display file.

CONT Supposs &b were the last reporl with & non-zero.
Then CONT has the etfect

GOTODhifa#0d

COTO R + 1ifa = 9(STOP statoment)

COPY Sends a copy of the display to the printer, if attached;
otherwise doss nothing. Heport D if BREAE pressed.

DIM 2 {:u‘,“.,nt] Deletas any array with the name @& and sets up an
array of numbears with k dimensiens n,,... 0. lnidal-
izes all the values 1o @ Error 4 occures if there is no room
to fit the amay in. An array is undefined until it =
dimensioned in a DIM statement

DIME § (n,,...,n,) Deletas any array of string with the name @ $ and sets
up an array of characters with k dimmensions n,, ..., o,.
Imitiglizes all the values to . This can be considered
as an array of strings of fixed length o, with k-1
dimensions 0y, -, Ty.q.

Error 4 oceurs il there s no raam o fit the amay in.

An array is undefined unul it s dimensioned in a DIM
statement

FAST Starts fast mode, in which the display tile is displayed
| only al the end of the program, while INPUT data is
being typed in, or during & pauss,

FOR@ =xTOYy FOR@ =xTOvETEP1

FORG =xTOySTEPz | Dcletes any simple vardsble and sets up & conlrol vari- |
ahle with value x, limit v, step 2, and leoping address
1 more than the hine number of the FOR statement
{—1ititis & command). Checks if the imbal value is
groater (it step > = 0 ar less (if step <0 than the lmil,
and il 30, then skips 1o statement NEXTa at the
beginning of & line, Ses NEXT®.

Error 4 oocurs it there is no room for the control
variable.
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IFxTHEN»

INPOT w

| LIST

138

LISTn

LLIST

LLISTn

Pushes the number of the GOSUB statement onlo a

| stack; then as GOTO n.
 Error A can oceurn of there are not enough RETURNS.

| Jumps o line n (or. if there is nona, to the frst ling

aftar that).

If 3 is true (non-zerc), then s is executed.
The [oren 'TF x THEN line numbet” is not allowedl.

Stops [with no special prompt) and waits for the user
Lo bype inan expression; the value of this is assigned
to v I fast mode, the display lils s displayed. INFUT
cannaot be used as & command: ercor 8 oocurs il you try
If the first character in the INPFUT line is STOP, the
program stops with report T

Aszigns the value of e to the varable v,

| LET cannot be omittad.

Mosimple variable is undefined untl it is assigned toin
a LET or INPUIT statament.

If v is & subscripted string variable, or a slioed strng
variable (substring, then the assignment is Procnis-
trean; the string value of & iz either truncated or filled
out with spaces to the dght, to make it the same
length as the vardable v.

LIST@

Lists the progeam on the TV screan, starting at line o,
and makes n the current line.

Error 4 or b if the listing is too long to fit on the screen;
CONT will do exactly the same again.

LLIST @

Like LIST, hul usimng the printer instead of the
televigion

Should do nothing if the printer is not attached.

| Btops with Report I if BEREAK is pressed.
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Function Typeof Ragult
operand

LOADf Louoks far & program called f on tape and Ioads it and
| itsvariables, 181 = "', then loads the first program
availahle.

| If BREAK iz pressed, then

V) i no program his yel been read in from ape, stops
with report I and old program;
(ii} if part of a program has been read in. then
| exectes NEW.

LPRINT... Like PRINT. bul using the printer mstead of the telewd-
sion. A line of text is senl o the pontsr

iy when printing apilis over from one line to the noxt,

(i) after an LPRINT statzmenl that does not end ina
comima of semicolon,

{iiiy when a comma or TAB item requires 4 new line, or |

{ivy &l the and of the program, if there is anything lete
unprinlecd.

In an AT itermn, onby the column number has any

affect, the line numbser is ignored. An AT item never
zends a line of lexl to the ponler. There should be no
eftect if the printer is absent

Stnps wilh reporl. T if BREAK is pressed.

NEW Restarts the BASIC system, deleting program

and vanahles and using the memory up o bt not
including the byte whose addiess is in the system
variable RAMTOR {bytes 16388 and 16:385).

NEXT @ (1) Finds the control vansble @.
() Addsits step toits value
(iif) [ the step > =0 and the value == the limit: or
if the step <0 @ and the value < the limit, then
jurmps Lo the loaping line.
Error 1 if thers i= no contol variabls @&

PAUSEn Stops computing and displays the display file for
n [rames (al 5@ frames per second) or until a key is
prossed. @< =n< = G4955h elseerror B Un > =
32767, then the pause is not timed, but lasts untl
a key 18 pressed.

PLOTm,n Blacks in the pixel (| m|, |n)); moves the PRINT position
o just aftar the pixel.
N<—|m|<=-63 0<=|n|< =43, alse ermor B
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|hmctlnn Type of

POEE m,n

138

Result

Writes the value n to the byte in store with address m.
< =m < =65635, — 266 < =n< = 255, else error B

The ' ... isasequence of PRINT itemns, separated by
commas or semicolons. They are wiitten to the display
file for display on the television. The position (line and
column) where the next character iz Lo be printed is
called the PRINT position.

A PRINT item can be

{} ‘empty.ie., nothing

{ii) & numerical expression

Wirst, & minus sign is printed if the value is negative.
Mow let x be the modulus of the value.
Fx<=10-torz> = 103 then it iz printed using

! scientific notation. The mantissa part has up 10 aight
¢ chgits {with no trailing zercs), and the decimal point

{absent it only one digit) is after the first The expo-
nent part is B followed by + or — | followed by one or
o diguts.

Otherwise % iz printed in ordinary decimal notation
withup to eight significant digits, and no trailing zeros
after the decimal point. A decimal point right at the
beginning is always followed by a zero. =0, for instance,
03 and @3 are printed as such. ’

@ is printed as & single digit 0.

{ili) a string eXpIression.

The tokens in the string are expanded, possibly with
a space before or after.

The gquaots image character prints as . Unused char-
acters and control characters print as ?

{iv} AT m.n

The PRINT position is changed fo line m (counting
fromn the top). column n (counting from the left).

0 < =|ml|<=210«=|n|< =31 else emor B. If

|| = 22 o1 23, error 5.

(v] TABD

| iz reduced modulo 32, Then, the PRINT position is

moved to column 1, staying on the same line unless
this would involve backspacing, in which case it
moves o to the nesl ling,

0 < =n< =255 elseeror B
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Function Typeof

| RAND n

RUN
RUNn
SAVE f

A sermncolon Belwesn wo lems leaves the PRINT
position unchanaed, so that the sscond item lollows
immediately atter the first. A comma, on the cther
hand, moves the PRINT position on at least ene place;
and aller thatl, a5 many as are necessary (o leave itin
column B or 16, moving 10 a new line it necessary.

At the end of the PRINT statement, i it does not end
N a semicolon o comma, & naw line is starad.

Error 4 (out of memory) can ocour with 3K or less of
IMEOTY.

Error 5 means that the screan is fillad.

In both cases, the cure is CONT, which will clear the
screcn and allow the program to continue.

RAND D

Sets the system variable (called SEED) vsed to gener-
ate the next value of RN, 11 n# 0, the SEED 15 given
the value n; if n =@, it is given the value of anothsr
system varable (called FRAWMES) that counts the
frames so far displayed on the televizsion, and so
should be Tairly random

Error B occurs if nis not in the ranges 0 to 65535

Moensel, ' can beany sequence of characters
except ENTER.

Pops a line number iom the GOSUE stack and jumps
to the line affer it

Erraor 7 cocurs when there is no line number on the
stack. There is some mistake in your program, GOSUBS
are not propetly balanced by RETURNS.

RUN G

CLEAR, and then GOTO n.

Fecords the program and variables on tape and calls

it

SAVE should nol be used inside & GOSTIE rouling.

Error F occurs if { is the empty string, which is not
aliowed.
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| Function Typeof

operand
SCROLL
SLOW
sSTOP
UNPLOT m.n
140

Result

Serolls the display file up one line, losing Lthe wop line
and making an emply ling at the bottom.

Mote that the new line is genuinely ampty with just
an ENTER character and no spaces.

Puts the computer inlo cormpute and display mods,
in which the display file is displayed continuously
and romputing iz done durng the spaces al. the lop
and bottom of the picture.

Srops Lthe program with Beport @ CONT will resume
with the following line.

Like PLOT, but blanks out a preel instead of blacking
1% 10,
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:

Do~ ek M= =

Charactar

EEMA™En -l!§
a
i

Thus is the complate TVS 1500 charscter set, with
cocdas in deaimal and hex I one imagines the codes
being ZE0 machine code instructions, then the righl-
hand columns give the corrssponding assembly lan

quage moemonics. As you are probably aware, cerlain

280 instructions are compounds starting with CBh or

Hex

it}
01
LS
03
04
05
s

]
Wy

iy

e

(hez)

Z80 assamblar

oy

1d be NI
Ted (k) &
ine b
inc b
dech
dbN
rlca

e afat’
add bl be

| EDh, &z shown in the dght-hand columns

-after CB -after ED

ric b
e
ricd
rice
nch
ncl
ricz (hi}
rica
rro b
moe
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142

g
:

e e % L A AV~ am Z[E

l-rjgz;hHuHmmwmgnmpmmﬂmmpmml—-a.

J

ZB# azzambler

Id & ()
dec b
ince
dec o

Mo N
Tca

djnz DIS
Td e NI
1d [de).a
ine da
incd
decd

il .M
1la

jr LIS
add hl dea
14 a,ide)
dec de
e a
dece
IdeN
ma

jr mz IS
1d bl NN
id (MHM).hl
inc hl

e h
dech
Idh,™
daa
reDI3
add hl hl
Id hi{MN)
dec hl
incl
dec]
LN
cpl

jr ne, DIE
I sp, NIN
id (MM).&
inesp
i (hl}
decihl)

mod
mce
mch
rec: 1
e ihl)
I &
4]
e
ild
ile
h
11l

tl {hl}
tla
irh
Imc
il
me
rrh
el

e (hl)
Ima
slab
sla ¢
slad
slae
gle h
slal
sla (hl)
slaa
sIa b
BIA O
arad
grae
grah
sral
sra (hl
sTaa
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Code Character Hex Z8@ azzembler -after CB -after EDx
54 a 36 id (k) M
bb R a7 gl
56 b s it o, D13 arl b
| 67 T i add hlsp arl o
|58 )] 34 Id a (NI arld
| B9 v i dec sp srle
| Bo w 30 me: A astlh
| 61 X o dec a sell
| B2 Y 3k Ida,M arl (hh
G A 3F aef srla
A END a0 Id bk bait, @ 1 in by, (e
G5 INEEYS © A1 dbo bail @2 out (¢ b
| 66 Fl 2 ldbkd kit @ d shc bl bo
| 67 — 43 ldbe it §e Ted (T, b
| 68 A4 Id b h bit@.h neg
| &5 45 Id, b.l bit @1 reln
| 7@ 4fi Id b, (hl) Tt @,(h1) im @
1 47 Idba bitd.a Idia
] 44 ldec.b bt 1.h in e,
73| 49 ldec.c bit 1. aut ()¢
74 an ldc.d bit1.d atle hihe
75 A ldoe it 1,2 ld be, (NM)
fiid 40 ldeh bit1.h
77 an Idcl bt 1.1 rati
78 aE Id ¢ {hl) kit 1,{hl)y . |
79 4F Ideca bit 1,2 s |
g b0 lddb kit 2.1 in e
i1 o1 ldde kit 2,62 out ichd
gy ; Pritaed £2  lddd it 2. she hl, de
ad | b3 ldde bl 2. 1d [N}, de
84 R4 Iddh bit 2. h
a5 1] a4l bit 2.1
a8 i Id . (hl) hit Z,(hl) im 1
ar 57 dd,a bitZa ld &1
B 1] ldeh hit3.b in e
an ] ldeo hit 3.c out [c)e
0] B lde.d bit 3.d ade hide
o 5B ldee It 3.e Id de (M)
g2 | 5  Meh . bit3h
a3 5} idel hit 3.1
a4 1 Id e hly bil 3,{hl im 2
Ok aF dea kit3,a Idar
a6 | &0 dhbk bl 4, b in b, (o)
gy — &1 Id, h.c hit 4, out {chh
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Code Character Hax  Z80 aszemblar -after CB -after ED
88— i ldh.d bit 4. zbc bl hl l
By g3 dhe bil 4 el (), hl
100 | B4 ldh.h it 4 I
101 | 65 ER it 4.1
102 | B8 ld hihl) bit. 4T}
103 3 ldh.a Litd.a rrd
g, -] RoEUsed g1 Idlh LilB.b L
106 fid ldlc kit b ot el
106 GA Ied 1cd bt Br.cd gdc hl.hl l
1wy (5153 ld le Lithe I el (M)
108 G ldLh Eith.h
104 G 1.1 bt &
| 11@ 6l 1 1ihly kit B (hly .
| 111 = [l I, la bitbha rid
112 CUFSOE U - TR I3 (1), b bl G.b |
113 cursor dowr = | 71 le (hl), e Lt B, [
114 cursor left 4 T ldihld bit 6.0 sbi hl,sp .
116 cursor right g 73 1d (hl),e bl B e Ied (N}, =20
116 GRAPHICS Y4 ld ¢kl bit 6.k
117 EDIT 750 Ied (hp, 1 bt 6.1
118 ENTER YE halt Lit 6 {hl} .
1148 DELETE 77 I (hl)5 hit. G.a
[ lzm B/ Amode 7i ldal Lit. 7.l ina, e
121 FUNCTION 7 lda.xc bit ¥ o outfcl,a
122 not used Th led &0l bt 7 arle hlsp .
123 not used | 7B lda,e it 7.e Iel s AT
12 not usged | 7C ldah bit 7 .h
12R not used b lda,l hit. 7.1
126 number 7E ld a,{hl Liit. 7 ihly l
127 CUrsor T ldaa bit7.a
128 [ ] Al add a.h res @b
120 * | g1 gdde.c ==
130 [ a2 add a.d res @
131 = a3 add a.z reade .
132 n | a1 gdda.h resd,h
133 1 | | 85 add a1 rea @1
134 - " add a.(hl) res @, (hl) .
136 i 7 adda.a resla
136 ] T adealk res 1,b
137 | | d29 adca,c ez 1,
138 b 84  adoad res 1d
130 inverse” dB adcae res 18 .
140 inverse ac gicah res1h
141 inversed an gdca,l res 1l
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| 177

179
120
161
184
183

185

Character

inverse:
invarse ?
inverse |
inverse )
inwerse =
inverse <
inverse =
inverse +
inverse =
inverse *
inverse |
inverse ;
inverse ,
inverse ,
inverase 0
inverse 1
inverse 2
inverza 3
inverse 4
inverse 5
inverse 6
inverse 7
inverse B
inverse 9
inverse &
inverse B
inverse C
inverse D
inversa E
inverse F
inverse &G
inverse H
inverse [
inverse J
inverse K
inverse L
inverse M
inverse N
inverse O
inverse F
inverse O
inversa R
inverse 5
inverse T

| B&

ZB89 assamblar

gdea,[hl)
ade a.a
sub b
sulin
subd
sube
sunh
subl
sub (hl
suba
abeab
sbea,e
shcoad
abwr a2
sbeah
shcal
shic & .dhl)
she aa
gnd b
and ¢
andd
ande
and h
and |
and (hi)
and a
xor b

b |
xord
Hr e
®ar h
oo |
ot (hi)
T &

or b

or o
ord
W]
orh
orl

ar {hl)
ora
cph
cpo

-after CB

raa 1,0k
m=la
med b
s 2.
res 4.0
ey 2e
res £.h
res 2]
1o 2,00

res 3,0h1
res 3.a
resd b
resd e
resdd
Tes 42
mwes4dh
resdl
ras & {hl}
esda
res b
tes b
res bd
res B
res o h
res 5,1
ez 5,(hl)
res Ba
s 6.h
es 6o
res 6.0
tes Boe
res6.h
res 6,
Tess 6, (il
mesta
1es7 b
wes7 .o

-after ED

Ici
cpi
ini
outi

Teddd
cpd
ind
ontd

Icdir
Cpir
inir
OtiI

ldde
opdr
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e N TR e e P e e L T
-after ED

Code Character

186 inversa [J
187 inverse WV
1g8 inverse W
189 inverso X
14 inverse Y
191 mversea Z
192 "k
153 J‘:'A.T
194 TAB

| 195 not used

{ 196 CODE
197 VAL

198 LEN

199 SIN

200 C0OSs

2 TAM

sl el o B |

3B L3 B
AR~
0w
5
pt

i

[ I e
A
— Em L0 00 =] T 08
g

g
ol

222 THEN
273 T

| 224 STEP
225 LPRINT
226 LLIST
227 STOP
258 SLOW

146

BF
1
2
o3

24

A

| Y

[
(832
CA
B
oo
ch
Cl
L3
D1

DX

DG

Z80 assembler

cpd
cpe
cph

cp

cp (hi)
cpa

el nx

pop ba

ip nz NN
i TN

call nz, NN
push b
add a N
rstd

rel =

ret

oz NN

callz NI
call MM
adec a N
st 8

rel e

pop de
ipnc M
out M.a
call ne NM
push de
sub M

rsl 16

ret

[k & 4
oW
inaM
call o, NN
profixes instrac
oS using ix
she a,N

st 24

et E}:)

pog hil

ip po.NN

ax (5p),hl

call po, NI

-after CB

as 7 nddr
res 7.6 otdr
res'fn

ras 71

res 7 (hl
ms YA
zet 0k
sct o
sl {4
sot e
aet @ h
sl 0
aet iRl

ael P a

set1.h
setle
sat 1.d
sezle
setlh
sat 1]
sot 1.4hl)
=2t 1.4
st 2h
=t 2o
st 2
=t 2 h

setdl

sot 3.ihl)
set 3a
satd h
sotdo
sel 4.
[ A

szt d.h




Appendix B:

252 UNPLOT
2b3 CLEAR

RETURN
COPY

Code Character
228 FAST
230 NEW
23 SCROLL
232 CONT
233 DIM
234 REM
235 FOR
235 GOTO
237 GOSUB
2 INPUT
239 LOAD
240 LIST
211 LET
242 EAUSE
243 NEXT
244 POKE
245 PRINT
246 PLOT
247 RUN
248 SAVE
245 RAND
2h0 IF

2n1 CLS

The Character Set

| Hesx

ER

| E&

E7
Eg
ES

Z89 assembler

push ki
and N

st 32

rel pe

i (hl}

P pe NN
ex de hl
call pe NN

®or N

st Af

atp

pop at

ipp NN

i

call p NN
prush af

or M

rat 48

ot m

Idsp.hl

ip m, WM

ei

call m, WM
prafixes instrac-
tions using iy
cp N

rat BS

-after CB

et 4]
set 4,(hi)
=t 4.8
seth b
setho
s5el5.d
sethe
satbh
set bl
gat b ihl)
setha
set6,b
get 6o
sat 6,4
setG.e
sat G.h
et 6,1
st 6 (0l
zelG.a
set /b
sel 7o
set7.d
set 7 e
set7h

set7.1

set 7, (hi)
set7.a

-aftar ED
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t Appendix C:
B Using Machine Code

This appends = wiitten for those whe undetstand 780 |
maching code, the sel of mslrictions that the 250 proc
esmnrn chip wses, [ you wish to loam more aboul, Z80
machines codes and programming, many books are
availzble.

The ultimate authonty s the 298 Assembly Languags
Hrogramiming Marad, together walh the Z8A-0F0 2824 -
CP Techirpeal Manua!, published by Zikogr, but thess
can hardly be recommended or bemnners,

Machine code routdnes can be oxccuted from within a

EASIC progeam by using the function USA. The argu

| ment of USR i= the atarting addiess of the routing, and
[ ils resull s & two-hyte unsigned intoger, the contents
of the b register par an return. The retum address to
the BASIC iz stacked in the usual way, so returm s by
& £80 RET instruction
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Appendix C:
Using Machine Code

are oertain eskoclinns on TSR rouines:

O rsturn, the | redgister must have the value 1ED
The chisploy routine uses a’, ' ix, 1wy and ¢ registers.
A TSR roumne should nol use these i compuie and
display s cpeialing. (1 i3 not even ssfe o read the
alf peair)

Al these lines from Lhe oo ot are expossd &l the
ek af Uhe TS 1800, 20 in principle you can do anything
with & T'S 1600 that you can wilth a2 280, The 145 1500
hardware mighl semslimes got in the way, though,
pecially in compute and display. Here is a diagram
of the exposed conneclicns at the back:

g0 B5 W O 0 o 5

i
BY 8V SLOT S B AP Al A AZAIS A1SA13A12A1TATE AN A AT A8 AL Ad EOM
L&5

me L bt LEEE TR L EELE TP EER:

o7 I'ELGT'DB' D1°L2' D6 DS D3 D4' INT | HALT| 10RO RDWE | WAIT |RESET | REFSH
BAM MM MEEQ BUSAK BUSRU M1
AR

Mopiece of machine code in the midale of memory

runs the risk of being overwtilten by the RASTC sys-

e, somesaler places are

iy  Ina BREM statement: type in a REM statement
with enongh characters o hold your madhi
coce, which you then poke in. Avold halt instrue-
tions, since these will be recognized gs the end of
the REM statzment

fu)  Inastring: sot up a long encugh string, and then
assign a machine code byte to sach charactsr

tkely to move

gz In the

[r1 both ol theses the code is safe, but
about; this is especially the case with =t
Appendix, the character s21, you will Dind the charac-
| lers and 283 instroctions written side by side in order,

| | and you may well tind this useful when enlenng code.

| | [a) AL the lop of the mermory. When the T/S 1500 is
| switched on, it tests woses how much memaory
thers iz and puts the machine stack nghl at the

It stores the address of the first nonexistent byle
(e, 33K, or 32768 if you have 16K memory) in o
systom variable known as RAMTOL, in the two
bytes with addresses 16388 and 16385 NEW, on
the other hand. does nct do a ull memery test,
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Appendix C:
Using Machine Code

! You want to change RAMTOP 1o 32748 = 236 + 2564127

but only checks up as far as just before the address
in RAMTOP. Thus, if vou poke the address of an
exizting byte intc BAMTOP, for NEW all the meam-
oy fromn that byte on s outside the BASIC system
and iz left alone. For instance, suppose you have
1E memary and you have just switched on the
COTMPLLEL.

FRINT PEEK 16388 + 256 «PEEK 16389

tells you the address {32788) of the first nonexistent
byte.
Mo suppose you have a USE routine 20 hytes Iong,

(o wiold you work this out in the computer?), so type:

POKE 16388236
POKE 16369.127

and then NEW. The twenty bytes of memary from
address 32748 to 32768 are now yours 1o do with what
you like, If you then type NEW again it will not affect
these twenty bytes,

The top of memaory is'a good place for USR routines,

safle {even from NEW) and immobile. Its main disad-
wvantage is that it is not saved by SAVE.
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B Appendix D:

Organization of Storage

The memory is divided into different areas fof storing
different kands of information. The aress are only large

| encugh for the informeation they actually contain, and if

WO insert more at a given point {for instance, by adding

| @ pregram line or variable), space is mads by shifting

up everything above that point, Conversely, if you
delete mformeton, everything above the deletion is
shitted down.

The operating systom s contamned in a ROM with a
starting address of § and sn ending address of 5191,

HAM mermory stans at address 16394 and estends to

A276T for your TiS 1500,
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Appendix D:

Organization of Storage

Byte containing B0 |
M |
u?’,,-ﬁf.;“;s Frogram Draplay e Variables Li:e“‘rﬂﬁ Dr:g:d {
16384 16689 D__FILE VARS E_LINE - TEER

1 Calculator stack Spare Machine stack c':;s?&slin rnﬂgﬁas
|
i
F Y F 'Y i A
STEBOT STKEND Machine stack ERR_SF RAMTOP
pointer sp

not function properky.

An additonal 16K Ram Pack installed on the system is
not detected by the system software. Hencs, the system
varahle BAMTOF must be manually changed and a

NEW command executed to incorporate the RAM into |
| the system [or uae by BASIC. The following will
incorporate the additional RAM inko the system:

POKE 16338, 0
FPOKE 163859, 192
NEW

The user must be aware of one fact when using the
16K RAM pack on the T/S 1500 system. When BASIC
program lines are typed (or lnaded from external device)
into the syatem, the display tile, .o what iz on the
srresn at the time, moves higher into memory. [t more
text is displayed on the screen, the display file gets
larger and moves higher into memory. The problem

ig il any part of the display file moves past 32767 into
higher memory, system operation is impaired and may

The danger of the display file crossing the 32K

boundary only cxists whils BASIC programe are being |
| entered aller poldng BAMTOP to a valus greater than

J2768. This is because the system only comparas the
armount of memory used with RAMTOP to determine
it the system is cul of memory.

T find cut how many bytas of BAM are still available
fior BASIC program lines, type this test:

PRINT 22768 — PEEE 16408 — Z56+-PEEK 1641



. Appendix D:

More significant byLe
s

Organization of Storage

Yo will onty find it necessary il you are writing &
very long program.
The memory from 32768 to 49161 is available for vari-

ahlas and machine code that resides in string variables
of between RAMTOP and the actual top of memaory,

If yona weamt to check your mamory you can iy typing
in thiz test—it will show whatever memory is avail-
able, e.g., 16K, 32K.

MEMORY TEST PROGRAM

| 1 POKE 18000, 33
| 2POKE 18801, 11

JPOKE 168002, &

4 POKE 18003, 57

5 POKE 16304, 64

& POKE 15005, 77

7 POKE 15005, 701

8 PRINT (USR (18000} — 1637301024 “K

The system variables contain various pieces of infor-
mation that tefl the computer what sorl of state the
computer isin. They are listed fully in the nest chapter,
but for the moment note that there are some (called
D__FILE, WARS, E__LINE and so on) that contain the
addresses of the boundaries between the varous areas
in the memory. These are not BASIC variables, and
their names will not be recognized by the computer.

In the program, each line is stored as

. Less elgnificant byte
vy v
[ ! XHBEER
2 byres 2 bytes 1110118@
| NS NERN
Line numbar  Length o 'F;:t ENTER

text + ENTER

i)



Appendix D:

Organization of Storage

T A R B R A T S W R iiTE P .

Mote that, in contrast with all other cases of two-byle
niumbers in the 288, the ling number here (and also in
a FOR-NEXT control variable) is stored with its more
significant byte first: that 1 to say, in the order thet
you would write therm down.

& nurnerical constant in the program iz followed by

by five byles for the number itssIf

The display file is the memaory copy of the television
picturs, It begins with an ENTER charscter, followed
by bwenty-four ines of text, each finishing with an
ENTER. The system iz so designed thal a ling of text

can be omitted, This is done to save space when the
memaory 65 small.

When the total amount of mamory (according to the
system variabls RAMTOP) iz less then 3WWE, a clear
scTeen—as set up at the start or by CLS3—econsists of
just 25 ENTERs. When the memeory is bigger, a clear
scresn & padded out with 24«32 spaces, and on the
whaole it stays al its full size; SCROLL, however, and
certam conditions where the lower part of the screen
expands to more than two lines, can upsst this by
introducing short lines at the bottom

The variables have diftsrent formats, depending on
theilr ditferent natures

Mumber whose name is one letter only

Sign bit
.
.

v

’ 1IEI|li S
|i!|l|] I

Exponent byte 4 Mantisas bytes

L.at.'mr el lua

Mumber whose name is longer than one latter.

|I|I|Il'
IIHIII

TTTTTT] TTTTITTI] |,
NURTEY Ll s

Letuer

.
2nd cha.mct,ecr Last charactar Walue

its hinary torm. using the character CHRS 126 followerd

does not need a full thirty-two characters: final Spaces

|




Appendix D:
Organization of Storage

Array of numbers:

ARERRR ! | ; 3 | |
104 2 byles 1 byte Zbyles 2 bybes 5 bytes aach

ekl | I {

A LG e | TRD R S | SNCE S | SO — . 5
Letler-20h Total Mo of 15t dim. Last dim Elementa
length ol - dimensions
slements &
dimyansicns
+ 1 fiax tidh.
of dimenelona

The order of the elements is:

first, the slements for which the first subscript is 1
next, the alements for which the first subscnipt is 2
next, the elements for which the first subscript is 3
and so on for all possible values of the first subscript

I'he elements with a given tirst subseript are ordered
in the same way using the second subscript, and =0 on
chonwn o the last.

Az an example, the elements of the 3 x & ammay B in
Chapter 22 ame stored in the order B(1,1), B{1,2), B(1.3),
B{1.4), Bi1b), B(1E), Bi2.1), BE2.2),. . ., BlZ6). B3, 1),
Bi3.2,. .., B3.6).

Contrel variable of a FOR-NEXT loop:

More signifucant
®

b Lees eigmiticant
k)
RREEBERR | !
11 1I 5 byles I B baybe=s B hytns 2 byhes
HEEREEE l |
Letter : Value Liseil « Slep ; hT.nu:i]'l'ing"I'inn
String:

RRARRA | i %

ei1a 2 bytes

b bk |

Laztier-20h ) Humber nf 5 Tixt. af string (may be empty}
charactera

1
]

1




Appendix

D:

Organization of Storage

T e e

Array of characters:
[TTTTTT] | I| 3 -3
11 @ 2 biynes 1 hyle 2 bytes 2 biyLes 1 byte each
EENEEE l | | S
[ .- g * L3 ' -
Lettar-2@h Testal Mo ol 15t cdirn. Last dim. Elements
numbarof  dims
ebErnants
i dims. +
1 for no
of dims

The part starting E__LINE contains the ling being
typed (as a command, a program line, or INPUT data)
and also some work space.

The calculator is the part of the BASIC system that
deals with arithmmetic, and the numbers it is operating

| are held mostly in the calculater stack

The spare part contains the space so far unussd.

The machine stack is the stack used by the ZB0 chip
to hold return addresses and =0 on.

The space for SR routines has to be set aside by you,
using NEW as described in the Appendix on Using
Machine Code.




B Appendix E:
The System Variables

The bytas in memory (rom 16384 1w 16508 are set aside
for specitic uses by the system. You can peek them to
find out vanous things about the system, and some of
them can be usefully poked. They are listed here with
their uses,

Thase are called system varahles and carmmy names,
bt do not contuse them with the varables used by the
BASIC. ¥ou cannot use the names in 8 BASIC program;
| they are simply mnemenics that are used to make it
eazier o refer to the vadables.

The abbroviations in column 1 have the following
[TISATTITS,

X Thevariable should not be poked, because the
syatem might crash.

M Poling the variahle will have no lasting elfect.

2 The varable i= saved by SAVE.

The number in celummn 1 is the number of bytes in the

variable. For bwo hytes, the tirst one is the Joss signifi- |

cant byte—the rovorse of whal you might expect. Soto |

| puke & value v to a two-byte vanable at address n, use
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Appendix E:
The System Variables

R T T R e S e R e L

POEE nov— 250 * TN v 2506)
POEE 0+ 1, INT {w/256)

and 0 peck its value use the expression:

PEEE n + 256*PEEK (n+ 1}

| Notes Address Namea

{1 16384 ERE__NE
®1 16385 FT.AGS
®2 16366 | ERR_SP
2 16368 | RAMTOP
M 16300 MODE
N2 16301 | FPC
51 16393 WERSHN

| a2 16304 E__FFC
S 16396 D_FILE

| 52 16394 DF__CC
SHE 16403 | VARS
SM2 16432 | DEST
5X2 164 E_LINE
Sx7 16E0E CH__ADD
57 16408 X__PTR

| sx2 16410
¥ 16412 STEEND

| &1 16414 BEREG

i

160

Contents

1 le=s than the report code, Starts off 4t
766 (lor — 1), 50 PEEE 16384, if it works
at all, gives 255, POKE 16384, n can be
used to force an error hall: f< = n< =14
gives one of the usual reports, 15<=n<
=3 o 33 < =n< = 127 gives a non-
gtandard report, and 35< - n< - 86 is
likely to mess up the display fils.
Warious Hlags to control the BASIC
s,

Address of first item on machine stack
(after GOSUB returns).

Address of first byte above BARTC ays-
tem ared. You can poke this to make NEW
roserve space above that area or to fool
CLE into setting up a minimal display fils.
Speciies K, T, For G ourson.

Line number of staterment. currently

being executed. Foking thiz has no last- :

ing effect axoept in the last ling of the
FITOOITAI.

@ Identifies 8K ROM in saved programs,
Mumber of current, line (with program
CUTEOE).

Ses Appandix 1.

Address of FRINT position in digplay
file. Can be poked 2o that PRINT oulpul
is sent elsswhere.

Soe Appendix

Address of varable in assignment.

. See Appendix T

Address of the next cheracter to be

interpreted: the character after the argqu- E_

ment of PEEK, of the ENTER at the end
of a POEE statarment.

Address of the character preceding
the marker.

STEROT
]» See Appendix D.

Caloulator's b register




Sz
&1
a1
g2

SN2
{?N’I.

| SN1

52

BM1
M2
)

52

| s2

=
3 |
&1

X1

I BX1

&1
333
SMa0

a2

16415
16417
16418
16419
16441
16423
16424
1642b
15427
16429
16430
16432
16434
16436

16438
16439
16440

16441
16422
16443
16444
16477

16507

MEM
it used
DF__54
8__TOP
LAST K
MARGIN

NHTLIN

OLDPPC

FLAGK
ETRLEN

T-ADDR

SEED

FRAMES

COORDS

FR_CC

S_POSN
CDFLAG
PRBUFF
MEMBOT

not ussd

Acidress of amea used for caloulalors
memory. (Lsually MERBOT, bat not
always.)

The ke of lines (including one hlank |
line) in the lower part of the sereen.
The numibcr of the top program line in
automatic lisungs

showis which keyas pressed.

Debounee status of keyboard.

Mumbssr of blank lines above or balow
paclure—31.

Addross of next. program line to be
exerted.

Ling number to which CONT jumps,
Warious flags.

L&n_gth of string typs designation in
assigntnent.

Auddress of next item in syntax table
fwery unlikely to be useful).

The seed for RND. This is the varable
that iz set by RAND

Counts the frames displayed on the
telewvision. Tt 15is 1 Bits @ to 14 are
decramentsd for each frame sent o the
tebevision. This can be usad for timing,
bt PAUSE alan uses it, PAUSE resets bit
16 to @ and puts in bits @ to 14 the length
aof the pause. When these have been
countked down to zero, the pauss stops, 10
Lhe pause stops because of & key depres-
gion, bit 15 s set to one again.
x-coordinate of last point PLOTwed.
v-coordinabe of the last point PLOTHed.
Less sigrificant byte of address of nest
position for LERINT to print at (in
FRELFE).

Column nurmbser for PRINT positicn.
Line niumbxer for PRINT position.
Warious flags. Bit 7 iz on (1) during oom-
pute and displasy.

Printer huffer (33rd character) is ENTER.
Caloulator's memory area; used to store
numbzzrs that cannot convenienthy he
put on the caloulator stack
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ARCCOS
(ACS)
ARCSIN
[ASN)
ARCTAN
(ATH])
AT

BREAK
CHR$

CLEAR

Appendix F: Keyword
Reference Table

Meed I cursor (SHIFT ENTER Eey), then press the
Pritnary Key

SHIFT Pnimary Key

Meed F cursor (SHIFT ENTER Kay), then press the
Primary Key

MNeed F cursor (SHIFT ENTER Key), then press the
Primary Eey

Meed F cursor (SHIFT ENTER Eey), then press the
Primary Eey

Need F cursor {(SHIFT ENTER Key), then press the
Primary Key

Meed K cursor, then press the Primary Key

Meed F cursor (SHIFT ENTER Eey), then press the
Primnary Eey

Meed K cursor, then press the Primary Key




Keyword Reference Table

CODE

CONT
| copy
| cos

DELETE
DM
EDIT
ENTER
EXFP

FAST
FOR

FUNC-
TION

GOSUE
GOTO
GRAPH-

ICS
IN KEY$

TNEFUT
INT

LEN

LIET
LLIST

LPRINT
HEW

164

=g

5N

- oo

M Q&P =]

| o

How Te Obtain

Meed E cursar, then press the Primarny Fey

Meedd F cursor (SHIFT ENTER Key), then press the
Frimary Eey

Meed K cursor, then press Lthe Pomary Eay

Meed ¥ cursor, then press the Primary Key

Meod I ocurscr (SHIFT ENTER Kevy), then press the
Primary Key

SHIFT I'rimary key
Meed K cursor, then press the Primary Key
SHIFT Primary Kay

-Primary Key

Mead F cursor (SHIFT ENTER Eoy), then press the
Frimary Kay

SHIFT Primnary Bey
MWeed K cursor, then press the Primary Key

SHIFT Primary Key

| Meed K cursor, then press the Primary Eey
| Meed K curser, then press the Primary Key

SHIFT Primary Key
Mesd K curscr, then press the Primary Koy

Mecd F cursaor (SHIFT ENTER Eey), then press the
Prnimary Key

Meed E cursor, then press the Primary ey

Meed F cursar (SHIFT ENTER Eey), then preas the
Primaty Koy

Meed F cursor (SHIFT ENTER Eevy), then press Lhe
Primary Eey

Mes=d K cursor, then press the Primary Koy

Meod K cursor, then press the Primary Key

| SHIFT Primary Key

Meed F cursor (SHIFT ENTER Kevy), then press the
Primary Kay

| Need K oursor, then press the Primary Eey
| SHIPT Primary Eey

Me=d K cursor, then press the Primary Ecy




Appendix F:
Keyword Reference Table

SIN Meed F cursor (SHIFT ENTER Eevy), then press the

Prirnary Eey
SHIFT Frimnary Key

| Tokens Primary How To Obtain
| Koy Key

Words & Name

Functions)

HNEXT M | Meed K cursor, then press the Primary Key

NOT N | Weed F cursor (SHIFT ENTER Key), then press the
Primary Key

OR W SHIFT Primaty Key

PAUSE M Meed K cursor, then press the Primary Eey

FEEK o} Mesd F cursor (SHIFT ENTER Eey), then press the
Prumary Eey

FLOT o] Meed K cursor, then press the Primary Key

POKE O Meed K cursor, then press the Primary Eey

FRIMT P Mesd K cursor, then press the Primary Koy

RAND T Meed K cursor, then press the Primary Fey

REM E Mewd ¥ oursor, then press Lhe Primary Eey

RETURN Y e ¥ pursor, then press the Primary Key

RND T Meed F curaor (SHIFT ENTER Esy), then press the
Primary Key

RUN R Meed K cursor, then press the Primary Eey

SAVE 5 Meead K cursor, then press the Frimary Fey

SCROLL B Meed K cursor, then press the Primary Key

SGN F MNeed b cursor (SHIFT ENTER Kevy), then prass the
Primary Eey

SHIFT Primagy Eey

EEY

O
D

SLOW

SPACE | Primary Eey
SQR H | Need F cursor (SHIFT ENTER Koy). then press the
i Primary Eey
STEF E SHIFT Pritnary Esy
STOP A SHIFT Primary key
| STRS 4 Meood I oursor (SHIFT ENTER Eey), then press the
_ Primary Key
| TAB F Meed F cursor (SHIFT ENTER E=v), then press the
Primary Key
TAN E Meed F cursor (SHIFT ENTER Eey), then press the
Primnary Bey
THEM 3 SHIFT 'rimary key
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Keyword Reference Table

! Tokens Primary

| (Key
| Words &
Functions)

TO
ISR

VAL

*

+ % = oA

w3 Il s oae mw

Key

=

E I R N I R R

el N -

How To Obtain

SHIFT rimary key
Frimary Key

Primary key
SHIFT Primary Key
SHIFT Primary Key
SHIFT Primary Fey
SHIFT Primary Key
SHIFT Primary Key
SHIFT Primary Key
SHIFT Primnary Eey
SHIFT Primary Key
SHIFT Primary Key
SHIFT Primary Key
_SHIFT Primnary Key
SHIFT Primary Key
SHIFT Primary Key
SHIFT Primary Key
SHIFT Primary key
SHIFT Frimary Key

MWead F cursor (SHIFT ENTER Eev), then press the

Meed F cursor (SHIFT ENTER Eay), then press the




Appendix G:

Index

A

ABS
ACCUTacY
ACS
AND

| array

array varable name

| arrows

| ASN

| assign

| assignment statement
| AT

ATN

._B

BASIC
branch
branching prograr

31
63
it
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Index

| BREAK 25,042,124, 130
i butter 126
C
cables a]
call ad |
cassette recorder 5 |
CHRS 102, 132 |
CLEAR 58, 135 j
CLS 5B, 135 [
CODE 102, 103, 132 !
code 7h
machine code 148
COMITEA 48
cormmarnd 23 32 41
COMparison
—of numbers 74
—of strings 78
compute & display 128
CONT 42, 135
control
—yariable G4, 120
COPY 123,135
COs 132
counter 4
current line 128
cursor 9
@ cursor 17
B cursor 16
B cursor 014
A cursor 13
program cursor (§ ) 41, 47
| eursor arrows 14, 129
' D
| DELETE 14
| DIM 114, 135
dimension 114
display file 164
dowwn arrow 44
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Index

| E

| E{exponent)
EAR
EDIT

| element
| ampty string

endless loop

EXPOTIENT

EXPIEsSion
NUMEeTic eXpression
string expression

F

B cursor

| FAST

fast mode
FOR
FOR/NEXT nop

| FUNCTION

function
—mode

G

EUrsor

GOSUB
—satack

GoTO

graphics
—symbol
—mode

GRAPHICS

hex (hexadecimal)

.

IF

| immediate mode
| INKEYS
| INPUT

B, 74, 130
17, 36
36, 8h
17,51, 179

16

B, 126
144
41,80, 126

16, 190

36, 129 ;
16

70,73, 74, 136

39
108, 132
/0, 98, 136
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Index

R s e e e e Ty e o e R e R e L e e

INT
integar
interference,

TV picture
inverse characters
item

PRINT item

K

CUrsor
keyvboard

kesyrwrord
—mole

| L

A cursar

left arrow

LEN

LET

lettermode

line
—number
program line

LIST

LLIST

LN

LOAD

loop

LPRINT

M

machine code

main program

mantissa

MIC

mode
compute & display
fast mode
funetion mode (B )
graphics mode { 5 )
keywaord mode { [
letter mode | 4

moduls

modulo

a6, 132
]

a
16

138

9,13
11

128

13, 1

18

142
57,73 196
128

40, 41
40

66, 136
122, 136
132
22,137
63

122, 137

145

130

128

128

17. 51, 129
36, 129
128

128

1338
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Index

N
TIAITA
—of a progrun 22,27 [
—af a variabla 58 |
nasting 66
' NEW a0, 59, 137
NEXT 84, 137
NOT TE, 132 |
null string 11 :
numeric
—arrays 132
—axpression 134
—variable names 139
0
| OR W6, 133
P
parenthesas 83
PAUSE @9, 137
PEEK 127, 133, 151
R 3 123, 133 |
pixel 98 |
PLOT 97, 137
POEE 127,138, 15T
poeition
PRINT position 44
| power
—supply &
PRINT 32 138
—item 138
—position 48
printer 121
priority B2, 134
PIOCESS0T. 115
Procrustean
assignment 116
Prograrm
—eursor 41,47 |
—line A0, 41
—listing 43,57
prompt 72
. peeudorandom a7
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172

Q

| quote

—image

R

| RAM
| BAM Pack (16K)

BAMTOF
RAND
random
relation
—logical
REM
report
RET
RETURN
right arrow
RND
ROM

| rounding

'S

(5 ]
SAVE

scientific notation
SCROLL
searching
samicolon

SGN

shift

significant digits
simple variahle
SIN

slizing, string
SLOW

| SOR
| stack

calculator stack

GOSUR stack

machine stack
STEP

13

1R

161, 154
7,139

TE

27,44 41, 139
24

148

o0, 139

k]

g6, 134
153

g4

24 &N, 130

18, 35, 179
24, 139

a3

101, 140

24

49

13

14, 16

B4

115

123, 133
117, 118, 131
110, 140

85, 137

154
1hd
154
63, 136
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U

STOP

string

—Arrays
—BEXpression
—slicing
—wariable
STRS
structured
programming
subroutine
subseript
substring

| Buperscripts

syrmbol

—graphics symbol
syntax arror marker

(al

syatem variable

T

TAB

| TAN

tape
—Coluntar
—Trecorder
—slorage
television
—channel selection
THEN

TO

token

| transfer switch box

trus

UHF/AWHF matching
transformer

UNPLOT

Up arrow

USSR

42,71, 140
34,75, 130
116, 131

134

117, 118. 131
&R

133

1

a9

1530

118, 131
e

15, 10
18, 35, 128

155, 158

63, B4, 134

144
f
73

B
oE, 140

49
133, 119
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Vv
VAL 133
value b
variable By
control variable 64
simple variable 118 .
string variable BB
subscripted variable 114
system variable 155, 169
variable narme b .
X
iy axes oo | l
| &
| 280 148
| : a5 .
H 45
g 23,34 |
mn ﬁ?
{ B3 l
b a3
| ¥ BB
+ g
= 82
* g2 .
f 82
* & a2 {
= 74 _:
| > 74 | .
< L
| &= 74
»>= 7d
<> T4 I



Appendix H:
Report Codes

| Coda

NEXT

Any

Thiz lable gives each report oode, wilh a general
descnplion and a hist ol the stalements qnd funchons
in which it can occur

Maaning

Sueecessful completion. or jump to line number bigoer
than any existing. A report with code @ does net change
the line number used by COMT

The contool vanabie doss not exisl (has nol. been set,
up oy a POR statement), but there is an ordinary
wvariable with the same name.

Anundefined vanable has besn used

Far a simple variable this will happen if the variable is
used before it has been assigned 1o in a LET statement.
For a subscripted variable it will happen if the vari-
able iz usad betore It has been dimenswwoned in g DI
statement.

For a control variable m a FOR statament and if tharne
15 nio ordinary simpls variable with the ssme name.

17

-
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Code Situations

3

Subscripied
variables

LET, INPLY LI,
PRIMT, T.IST,
PLOT, IINPT.OT,
FOR. GOSTUE
Somenmes dur-
ing hancticn
cvaluaticn.

PRIMT. LIST
PLOT, UNPLOT

My arithmetic

RETURN
TNFLIT

STOP

SOR, LN, ASN
A0HE

RUN. BAND,
POKE, Db,
GOTE), GUSUE,
IIST, PAUSE,
PLOT. UNPLOT,
CHES, TEFE, USR

ATTAY AC0ess

VAL

Atthe end of
any statcment,
or i T.OAD
SAVE, LPRINT,
LLIST, or COPY.
NFUT

EANE

Meaning

Subscript out of rangs
[t the subscript is cut of renge (negatve, or biggsr
than 65530), crrer B will result.

Mot cncugh reem in memory. Mote that the line num-
bier i the repsort {aftar the 5 may ool be complate on
the zoreen, becauss of the shorlags of memony. for
instance, 4ER may appedr a8 42 See Chapter 8

Mo more rooim o the screen. CON'T will maks room
oy Clearning the soraen.

Arithmetic overllms caloulalions have lexd to a number

| great than aboat 1Y

Mo corresponding SGOETUR [or 4 RETURN staternont.
Yo have attempted an INPOT commeand (not allowed).

STOPR amemt exocuted. CON'L will not try 1o
reseciie Lhe STOP statement.

atat

Trvalicd arqument to certain functions.

Tnteger out of range. When an integer s mquired, the
floating-point srogument s oundsd Lo the nearest in-

teger. It thiz is outside a suitabls range, error B resulls.

For array acoess, sea also Report 3

The text of the {string) argument of VAL does not fonm
a valid numerical cxpression.

(1 Frogram interrupted by RREAK.

(ii} The lNFUL line starts with STOP
Mot usecd

The progrem name provided iz the empty sliing.
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Join The Club

E Get the Most out of Your
Timex Sinclair

Join the Timex Computer Club!
The Timex Computer Club is an exclusive group of Timesx Sinclair Computer

- Dwners. Asamember, yvou will receive early noticss and up-dates of Timex
: Computer Corporation technological advances, new hardware and software

products, creative programming ideas and special offers. You will alsc be
able to share computer wdeas and achievements with other club members
all over the country!

+ Thenrall in the Timex Computer Club, simply answer the questions below
: and return this card promptly. Your answers will assist us in developing the
* ldnds of products and services which will best serve your nesds,

We welcome you and are looking forward to hearing from you

First Mame Imetial ant Mame
NN NN

T Slrest Apt. Mo

: EEEEEEEEE RN .
+ Ciry Stale Zip

I N I I O I O

EC: Diate of Purchase | | | || | |

: ks Tay
Mr o

. of parann lakerd

. abave

-« 3 Where purchased?

& L Recorved as Gift 1 Catalog Showroom
: O Dep went Blone L Compuzer Store

[ [Mseount Stors L Cameara Store
| Do Brare
[5 this the first personal computar you have ownead? L Yes [ HNo

|y use your computer?

[C Entertainment | Bacomea Farmiliar
[ Waord Processing with Compulers
] Business [ Learn ta Pragram 1 Other

S EEA AR R EEE R R




Timex Product Service Center

P.O. Box K
7004 Murray Street
Little Rock, AR 72203

T FOLDHERE —

g, Whare did you lsarn about your Times compuler product?
LI Advertising ! LI AL SLTE
[ Magazin ool
L Me 1
7 Wik theoe aelors most inflaenced you 1o oy your Times product?
L Puca 1 Arlvs Techoology Featurns
L Easeotllza (I
| Hize
b3 the 11qf‘=‘=' Ievel of education vou have completad?
1 1-4 Yerrz of Callarge L Aliended or
1 Graduatad Oollege Graduate .-:c.h all

aduated 'Jg 1 Schooal
2] t"'.l ‘]1_,h grouy

anmnual familyin L-J"]L
|_' E

-%49 905
D00 zned ooy

0-579 995
0. Doyou have children &t hoeme?
Il vou bave comments o suggestions aboul ow product pleass writs to

TIMEX c@usuHER SERVICE DEPARTMENT
0. Box 2684

o] |.-_-,|-_-,|—j







338-87T9001

| TlM__Ex Timex Computer Corporation Waterbury, Connecticut 06720 .



