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OUR CONTRIBUTION

TO THE APPLE SCENE

CARDS
RAMCARDS

— with free software.

U-RAM16 ' equivalent to
Apple language card |ncludes
DOS mover. - 5.00

\'“ U-RAM32+
..5?3 versatile 32K card
ol (mcludes DOS mover,
VVE and VRD).
£50.00

U-RAM64 e and :
U-RAM128 ¢ big value, big
memory cards including free
DOS mover, disc emulation
(VRD) and Visicalc expand
software. (VVE).

64K £180.00

128K £275.00

VVESO0 11e Visicalc
expand software for
the 11e 80 column board
and our U-RAM64 or U-RAM
128. . £30.00

INTERFACES

U-PRINT 16 '©
serial centronics, buffer
and graphics printer
interface.

U-NET

“The most sophisticated,

powerful and easy to use

_ network system for the Apple
I+ or lle. Up to 29 users share
“upto Six disc drives, one o two
ter

CARDS
Interfaces continued —

U-DT e/l digital /0 and timer
card.: . £105.00

U-CENT te/ll
Centronics
interface. £69.00

‘U-4DISC tedisc
controller (4 drives). -~ |
£85.00 |.

ENHANCEMENTS

'U-Z80 ' ¢ processor card for

CP/M. £95.00

,/(

p‘\“ U- TIM +eprecise

3// timer. £45.00

U-TERM* 80 col. display.

£150.00
U-M68000 € 32 bit 68000 ;
processor card. £469.00.

U-TALKt¢speech |
SIGESTES £85.00

AIDS

U-EXT te/llglot extender.
£9.50

U-PROT te /i prototype
card. . £12.00

U-NSCRUMP + ¢ /i software
protection card. POA

MOTHERBOARD

aard'seﬂmg in
reasing quantities to OEM's
stem buﬂde :
ti
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~ Relax,you've got the Sn

We've taken the worry out of computer
use. A damaged disk no longer means weeks
of waiting for a costly replacement, because
you can now backup your important
software with the Snapshot Copykit

Once ‘again, Dark Star Systems have led
the way with the introduction of the new
generation of copy cards.

IT'S NEVER OUT OF DATE — The
Snapshot Copykit exactly duplicates every
byte of memory-resident programs up to
128k

Other copy cards disturb several bytes of
memory. Sophisticated copy protection
schemes can detect these changes and make
the resulting backup unusable.

Because all its software is in RAM rather
than inflexible ROM, the system enhance-
ments we develop can be made available to
you at nominal cost.

A full 8k of on-board memory will make
the Snapshot Copykit particularly
expandable for future use as a printer buffer,
a multi-tasking system, a communications
dispatcher and much more.

IT’S COMPATIBLE - The Snapshot
Copykit is a board for all systems. It sits in
any slot on the Apple Ile and 11+ as well as
the Basis 108, the Franklin Ace and other
“look-alikes”.

The Snapshot Copykit doesn't need a
language/memory card and won’t interfere
with any of your other peripherals. So, you
never need to remove it after installation.

IT'S USER-FRIENDLY - We have a
well-deserved reputation for providing easy
to use products. The Snapshot Copykit is no
exception.

Other copy cards force you to use complex,
unreliable procedures and repeated booting
of “utility disks” to copy larger programs.

Old fashioned “nibble-copier” programs
involve endless trial-and-error parameter
changes before they will work,

The Snapshot Copykit will backup
memory-resident programs up to 128k with
one simple menu and one press of the trigger
— in seconds!

IT’S POWERFUL - The Snapshot
Copykit gives you back the power over your
computer that copy-protected software took
away.

You can interrupt a running program, copy
ity list it, disassemble it, step and trace it,
modify it and resume running it. Great for
debugging and customizing!

The program is not disturbed in any way,
even if you suspend it for a while to run
another!

All backups made with the Snapshot
Copykit are automatically BRUNnable files
which you can transfer to hard disk. Its

 state-of-the-art compression facility lets you

stack several backups on one floppy.

IT’S GUARANTEED - All our products.
are covered by a 90-day, no-quibble
guarantee for defective parts.

We also support you with free technical
advice — all owners of the Snapshot Copykit
receive our consultancy hot-line number.,

The Snapshot Copykit is the “ultimate
unlock system” for programmers, business
users and hobbyists. Find out more by
calling or writing for our info packet and the
latest news on software updates and other

new products.

apshot Copykit

SYSTEM REQUIREMENTS

SNAPSHOT IIe VERSION:

Copies memory-resident programs up to
128k

Apple II, 11+, Ile, Basis 108, Franklin Ace or
other lookalike with disk drive.

PRICE: £99.00 + VAT.

SNAPSHOT I1I VERSION:

Copies memory-resident programs up to 48k
Apple IL, IT+ (RAMcard required — please
specify brand when ordering), Basis 108,
Franklin Ace or other lookalike with disk
drive.

PRICE: £85.00 + VAT.

Terms: Payment with order — p&p
included in purchase price. VISA &
AMERICAN EXPRESS accepted.

Foreign orders: No VAT — add £2.00
postage in Europe, £7.00 elsewhere,

carkStar

SYSTEMS

78 Robin Hood Way, GREENFORD,
Middlesex, UB6 7QW

Telephone: 01-900 0104

Telex: 8813271GECOMS G
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The platfbfﬁl".fbi".énybné wishing to agr’éé".
with, improve, disprove or generally discuss

speclfxc artucles m Wmdfaﬂ

FASTER WITH BLOCKWRITE

| WAS interested to read the technique of
saving and loading Pascal hi-res pictures
to disc, as explained by J.P. Lewis in the
June issue of Windfall. writes D. Hart.
The saving and loading can be speeded
up by using the Apple Pascal functions
BLOCKWRITE and BLOCKREAD. These
transfer physical blocks between disc and

memory and are explained in the Apple
Pascal Language Reference Manual.

Using these functions will reduce load-
ing and saving times by about two
seconds. The listings on the right are
of the programs used by J.P.
Lewis modified for BLOCKWRITE and
BLOCKREAD.

Speedier data-logging

IN advocating the use of the stack in his
Think Tank article of September 1983 J.P.
Lewis certainly puts his finger on one of the
fastest methods of data-logging in an
unadorned Apple, writes Doug Shaw.

The overall implication that using the
stack resulted in a 40 per cent increase in
sampling rate was, however, rather exag-
gerated.

Whereas PHA does indeed show a 40
per cent timing improvement over STA
BUFFER, X the overall loop improvement is
only 131 per cent thereby increasing the
sampling frequency from 55.5kHz to
62.5kHz. This is still a long way from the
desired 100 kHz sampling frequency.

A further improvement in sampling rate
to just over 83kHz might be implemented
by triggering the ADC automatically every
12 mu.sec. and synchronising this with a
toggle working outside the sampling loop.

| tend to think that a more predictable
method would be to use the acclaimed
accelerator in conjunction with the stack

method of data logging.

Together with an ADC offering 2
mu.sec. conversion time this would give a
theoretical sampling frequency of around
250 kHz.

Mr Lewis’ final comment concerned an
embargo on the use of JSRs and RTSs
during data logging to the stack.

The reason for this is that a JSR stores
the program counter on the stack, decre-
menting the stack pointer twice in doing
so. Thus a stack overflow could occur when
the number of samples to be stored on the
stack exceeds 254.

For less than this number and where the
sampling routine is to be called from
different locations in the main program it
might well be expedient to call the routine
by JSR to establish the calling location,
execute a do-it-yourself RTS and terminate
the subroutine with an indirect JMP to the
return address.

An outline of a suitable routine is
shown below.

_?ROCEDURE DOODLE; - S

PROGRAM MAKEART ;

USES TURTLEGRF-\PHI L5

TTPE : e
PICTURE = PACKED ARRAYLO..B191) DF
UAR
POINTER : RECGRD ] L
 CASE BOOLEAN OF = i
 TRUE @ (WHERE t INTEGER);
. FALSE : [PAGE 1 “PICTURE)
F bFILE;
CH & CHAR;

BLOCKS ¢ INTEGER;

. BEGIN i
HOVETOLD,07; i
PENCOLOR(MHITE) ;
MOVETO(D,180) ;
MOWVETO(60,180) ;
MOVETO(G,0)

ENDj

BEGIN S
WRITE(‘PRESS ANY KEY TO STRRT’), o
READ(CH)
INITTURTLE;
DOODLE;
REWRITE(F,”BALLERY ) §
POINTER.WHERE 128192 -
BLOCKS: -SLDCKNRITE(F PD]NTER PAGE“ 15
CLOSE(F,LdCK) _

END. :

AR -
© POINTER : RECORD

1 Sample cLC . S:mulated RTS :
2 e BN ‘Pop’ LSB of return address :
3 ADCH 1 - Add 1 to LSB
4 - STA RETADR - Save to Return address’ :
Ht - PLA : ‘Pop’ MSB of return address
6 .~ ADCH#HO Add carry — if set
7 STA RETADR+1 ' -

Samphng loop goes here.

20 ~ JMP (RETADR) End of loop

BEGIN

. INITTURTLE;

PROGRAM SHOWART;

LISES-T.LIRTLE'GRAPHICS; i

TYRE L E e
PICTURE = PACKED ARRAY[0..8191] OF CHa

"CASE BOOLEAN OF e
INTEGER}

_TRUE 1 (WHERE &
FALSE : (PAGE : “PICTURE)
- END; Bemra R
B RILE:
CH : CHAR

‘BLOCKS IN'I'EGER': :

WRITEC PRESS ANY KEY TD START ),
'READEI:H). :

RESET(F,  GALLERY )3 -
POINTER.WHERE:=B1592;
BLOCKS :=BLOCKREAD(E, PDINTER MGE“ 16)
I'.'I.DBE(F5 :

EMNDL
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THINK TANK

Another approach to input
validity checking

HERE is another approach to input validity
checking in Basic programs, writes Alan
Dubost. The routine is designed to ensure
that only valid characters can be entered
into a field in a record and that a warning
beep is sounded if the character entered is
invalid or if the operator attempts to go
beyond the left and right limits of the
screen display field.

&£

It is a substitute for the INPUT
statement and uses one array element to
store each character entered via the
keyboard. Before placing that character
into the array it is tested for validity.

When the RETURN key is sensed then

the elements (characters) of the array are
built up to form P$ which, in this example,
is 20 characters long and left justified.
The P$is the field of valid data of the
correct form and length for our file record
layout.

Date
verifying
program

AFTER a rather short battle with the Apple
Il | devised a suitable date verifying
program that | feel is adequately secure in
its particular field, writes C. Geraghty of
Durban.

It can be incorporated into any business
related program requiring an input for a
specific date.

Contrary to the published listings of the
Date Conversion and Fickle Fingerproofing
.programs by Geoff Stratton and J.P. Lewis
respectively, | feel that my particular
program is both far easier to understand
and to input/enter although it may lack in
some more specific, intricate, and precise
spheres.
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GAMESMANSHIP

In space your Apple
can’t hear
you scream!

ANYBODY could have heard me scream
in space when | formed my first impres-
sions of Avalon Hill's new strategy game,
The Alien. | was at the time, however, in
ignorance of most of the game's good
points, so don't let this put you off.

As you have probably realised, The
Alien is based on the sci-fi horror movie
“Alien”. The game follows the same plot,
with the panicked crew of a spaceship
looking to kill or capture an escaped alien
on board ship.

The alien poses greater and greater
problems as time goes on, as it grows into
bigger and more death-resistant forms. To
make things worse, an unknown member
of the crew is an android, determined to
preserve the alien’s life so that it may be
studied in the future.

There are two significant additions to
the Avalon Hill scenario. Firstly, the alien
is able to clone, so before long you are
faced with a whole bunch of the horrors.

Secondly, "in the initial confusion
several lab animals escaped. It is very
important to recover them, since the
ship’s sensors can't tell them apart from
the aliens. A neglectful player will soon
find out that the aliens are very good at
mixing in with the crowd.

At your disposal are seven crew mem-
bers including two officers, two scientists
and three engineers. Each class of
crewman can do things that the others
can’t. Only the engineers, for example, can
build weapons, and only the officers and*
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The title page from Alien

Edited by
CLIFF McKNIGHT

scientists are likely to succeed in the com-
puter room.

The stubborn computer will sometimes
reveal useful information about the alien,
such as the fact that. .. ah, but that would
be telling.

If you feel sorry for the poor little aliens
you can merely try to capture and secure
them (this is not advisable when they get
bigger, since they tend not to fit into the
cages!). Electric prods, cages and sleep
dart pistols are useful for this. Cages
won't hold them for long, so they must be
stored in a secure room or a lab cage.

For the more violent or vengeful player,
lasers, gas canisters and flamethrowers
are available. It is also possible to eject
the alien into space via one of the airlocks.
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No method of destruction is infallible, and
even a laser can fail against a fully
developed alien.

Alien lovers and pacifists can do little
but set the ship to self destruct and flee in
the escape shuttles. Be careful though,
aliens have an uncanny ability to sense
when the self destruct mechanism is
active!

Each turn of the game involves five
phases. They are always called up in the
same order, starting with the interrupt
phase, followed by the non-crew move-
ment phase, the first action phase, the
crew movement phase and the second
action phase.

All input during the game is via
paddle(0) and is a little slow. If a key is hit
during the play, the game will stop during
the interrupt phase. The player may then
select between quitting, continuing,
saving the game, or restoring an old
game.

When an input is required, the player
must turn the paddle back and forth
searching for the option he desires —
which is selected by the paddle button.

This form of input is very frustrating at
first and requires some heavy paddle
work. In the movement stage of the game
the player has to look through a list of 30
room names to find the correct one. Most
of these rooms are inaccessible from the
player's position anyway!

During the action phases the computer
switches to text mode and steps through
each room occupied by crew members.
The room contents are listed and the
player may select to give the crew mem-
ber(s) in the room one command each.

The commands available are ATTACK
ALIEN, PROD ALIEN, PUT IN CAGE,
CATCH ANIMAL, OPEN AIRLOCK,
OPERATE COMPUTER, LOCK IN
LABCAGE, INVENTORIZE (take a log of
the animals caught), LEAVE SHIP and
SELF DESTRUCT. There is also a
NOTHING option if you selected the com-
mand mode by mistake.

During the crew movement phase each
surviving member of the crew is allotted
three action points. All, some or none of
these may be used. Different actions take
up a different number of points, but one
action per point is usual. The options are
MOVE, TAKE, DROP and CONSTRUCT
(flamethrowers, etc.) All entail an obvious

>
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NOW, where was 7 Oh, yes, | remem-

ber. It's all coming back to me now —
must be the garlic. Sorry zbout ‘the
temporary lack of Cliff's Column last
month — we suffered an editorial
brown-out as a result of attempting to
generate a multi-tasking enviroanment.
Well, it sounds good, doesnt it?

Last time | was talking about little
tricks you may have discovered which
weren't mentioned in the game
instructions. For example, when [
reviewed Bug Attack | complained
about the movement keys. However /
have now been informed that the two
arrow keys also work perfectly well.
Shame on me for not trying them, /'l
slap myself on the wrist for punish-
ment.

For a time Choplifter was extremely
popular, so presumably many of you
have played it. | remember trying to
play with paddles before [ got my
excellent Kraft joystick. (lgnore that
last plug if you're left-handed.] If you
consigned your copy to the drawer
because you were fed up with being
shot down, you might like to try the
following ways of cheating.

/f vou enter CTRL-L followed by a
zero, only one tank attacks you.
Replacing the zero with a 1 gives two
tanks and jets. Using 2 gives two tanks
and jets and two drones, and a 3 gives
you two tanks and jets and twa drones
that fire.

Cannonball Blitz never really took off
like Choplifter (groan, another slap on
the wrist) but if you have a copy you
might like to know how to survive a
“fittle longer. When you finish Level 1,
hold down the SPACE bar and REPEAT
key until the screen changes to the
next level. You'll then find only two
cannons.

Of course, it's also possible to cheat
with adventure games. For example,
The Prisoner is listable, but you'd need
a lot of patience to plough through the
listing.

Most adventure games are
protected from view, but if you have a
utility package like the CIA Files, you
may be able to view sections of the
code. However, this is even more
tedious than studying a listing.

At least one major adventure game [
know has not trapped RESET ade-
quately, so that using it after you have
been killed off allows you to continue
past the obstacle.

Finally there are the commercial
cheat packages like Wizplus from
Datamost which allows you to build
super-characters in Wizardry. Sir-Tech,
the manufacturers of Wizardry, say that
these products tend to interfere with
the “subtle balance” of the game and
that to use them “would be akin to
playing chess with additional queens”.
For some of us though, it's the only
way we'll ever get to see Knight of
Diamonds.

Some people play to win, so cheat-
ing the machine is perfectly OK. Others
play for the sake of the game, and so
would never dreanr of cheating. Others
use euphemisms like “advanced play-
ing techniques™ to disguise the fact
that they're cheating. Me, | 'm into wrist

slapping . ..

gualifying input.

A graphics display is used during the
movemenf phase showing an annotated
birds-eye view of the ship. Crew members
are shown as little '+’ signs and objects as
little squares.

Aliens and animals are only shown if a
crewmember is on the bridge to operate
the sensors. They both share the same '~
sign, which adds problems to tracking the
alien.

The possessions of crewmembers and
other useful information are also shown
on the screen, along with a self destruct
countdown. The graphics in this phase,
although carefully done, aren’t very inspir-
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Map of the spaceship in Alien

ing and a little daunting at first. The title
page, however, is superb.

The booklet provided is easy to un-
derstand and contains amusing and useful
information about the animals, rooms and
crewmembers. My biggest mistake was to
rush into the game before reading the
manual. Doing so deprives the player of a
full knowledge of all the options available.

There are three things that the booklet
doesn’t mention. Firstly, CTRL-C may be
used at any time to restart the game.
Secondly, RESET can be used to guit the
game (and enter into Applesoft, where the
program may be listed). Lastly, scientists
are only allowed to LOCK IN LABCAGE or
INVENTORIZE once each turn (there are
two action phases per turn). | think the
last point might be a program error, not an
omission.

There is no scoring as such, and . the
amount of enjoyment gained from the
game is up to the player. It's easy to self
destruct the ship and flee right at the
beginning, but no fun.

| enjoy forming the crewmembers into
strategical groups, waiting for the alien to
clone, and then trying to use as many
ways of getting rid of them as possible.

It is also much more fun to catch the
aliens than to kill them, and the game
congratulates you for doing so.

This is not a game for all-out arcade
players, but adventure fans should get a
fair amount of enjoyment out of it. If you
buy it happy hunting, and remember — in
space your Apple can't hear you scream!

Julian Brewer

Title: The Affen !

Author: Hans von A!reren

"Publisher: Avalon Hill

“Reguirements: Apple Il or. He wrrh
‘games. paddles. )
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Colonial
challenge

IF you have delusions of grandeur, there
are several things you could do. One is 10
become Editor of Windfall, but if you fancy
a.bit more of a challenge, you could try
playing New World, from Epyx.

In it you get an opportunity to play the
role of the monarch of Spain, England or
France in conquering and exploiting the
assets of North and South America.

Depending on the vagaries of political
and social life at home and abroad, you
may get the chance to rob the natives of
their gold and watch the coffers of the Old
World fill up with doubloons.

As the manual explains after bringing
your history up to scratch, the game is
played in turns, each of which represents
five years. Play starts in 1439b and ends in
1600, so each game involves 22 turns.

From one to three people can play. If
you choose the solo option your friendly
Apple will keep you company by cheating:
and winning! At least mine did.

A two player game involves Spain and
France, with the manarch of Spain playing
first. With a single player, you are
monarch of Spain with apparently first
play. However, a quick colony status
check reveals that France has already
slipped in and bagged the high produc-
tivity area of New Mexico.

Not only did the Apple get New
Mexico, it also managed to transport more
colonists there in one sneaky turn than |
had available for at least seven!

While you can wheel and deal by ship-
ping colonists (if you recruit any) and
soldiers (if you can afford them) here and
there, the basic strategy seems to be to
load colonists and soldiers into areas of
high productivity and watch the money
roll in. In passing, you can transfer a
colonist or two to areas of low
productivity to dig for gold.

While mainly text-based, New World
has some graphics to break the monotony.
The colonists dig for gold very
energetically — mine never found any —
and your ship sails across the screen from
east to west with a little flag-bearer to
claim the land when you reach it. The
maps for North or South America can also
be called up, although they take a little
time to arrive.

All this may sound quite interesting,
particularly if you yearn for the chance to
make a quick doubloon, but unfortunately
the game has been so poorly implemented
as to seriously detract from potential
enjoyment.

The problem is that roughly half the
inputs from the players use a GET format
while the remainder use an INPUT one,
the latter requiring a RETURN. Pressing
RETURN by accident when it is not
needed ends the game.

Before writing this review | spent more
than two hours playing the game again to




GAMESMANSHIP

try to give it the benefit of the doubt. | was
determined to watch the GETs and
RETURNs and at least find out what
happened when you reach the year 1600.

I'd reached 1590 and was just feeling
as though | was getting somewhere when
| hit RETURN by mistake in the heat of the
moment.

| realised my mistake immediately, but
there was no way back. Already | was
being offered another game. | hadn't
saved the game (well, | was losing) so all
the time was wasted. Given that the
manual lists four play-testers, I'm sur-
prised that none of them discovered the
same problem.

The Epyx boast is that theirs are
“computer games thinkers play”. I'd
rather expend my limited brain capacity
playing the game than remembering
whether or not to press RETURN.

: Denise McKnight

Crime
time

'ULLO, ‘ulloe, "ullo, what's all this 'ere. A
bank robbery, eh? We'll soon put a stop to
this little game ... oh, it is a game, and
from Penguin Software, too. This deserves
further investigation.

Your job in Crime Wave is to patrol your
patch in your squad car, trying to protect
the numerous banks which are scattered
about.

As you cruise around the streets, some
of them one way, you encounter some
other traffic and must use your "shield” to
pass them. Failure to do so results in the
usual one-way trip to the mortuary.

Some of the automotive citizens are not
as innocent as they may seem. Eventually,
they pull up outside the bank, which then
starts to flash, indicating an attempted
withdrawal in the absence of an account.

Conveniently, getaway cars become
orange, thereby distinguishing them from
the whiter-than-white innocent citizens.

The chase is now on, and you must
catch the crook by crashing into him — real
Starsky and Hutch stuff, this —and tow him
to gaol.

‘If you can crash the crook’s car while the
robbery is in progress, the scene/screen

changes. You now see the crook fleeing the -

bank and you must try to catch him in a
cage. Failure to do so means that you must
resort to the chase.

Successful robbers don’t simply retire to
South America and sell their story to the
Daily Gossip. They use theirill-gotten gains
to buy a Robot Rammer and then they
come looking for you, so it pays to catch
them quickly. You have a single bomb
which you can lay in the path of a Robot
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The one—Way streets in Crime Wave

Rammer, but you can only get another if
you use it successfully.

Gaoling three robbers completes Level
1; another three are required for Level 2,
and thereafter five are required per level.
Points are awarded for how quickly you
catch them and how fast you get them to
gaol. Bonus points are awarded for the
number of banks remaining unrobbed
when you complete the level, and an extra
car/life is also awarded at this time.

The manual doesn't mention it, but the
screen menu lists an option to change the
speed. The options are normal, quick, fast,
faster and suicidal. The game defaults to
fast, which is not too difficult to master.
After this, normal seems hearse-like, but
suicidal is aptly named.

There's plenty to keep you busy once

you get into the game. Using the shield
carefully, positioning the bombs and luring
the robot rammer onto them, avoiding
innocent citizens, trying to intercept the
supply truck, catching robbers and coping
with the one-way systems didn’t leave me
many spare brain cells.

Crime Wave is a good game with the
added advantage that Penguin cut all their
prices earlier. in the year, so at least the
price isn't daylight robbery, even if the
game is!

Cliff McKnight
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Neat main frame

S

style listin
fromvyour

ONE of the nice little features on main-
frames is the way that the listings of
programs that you request are sent to you
with a huge banner page telling you who
you are, what the program is called, when
you spooled it-off etc. The other feature of
these listings is the way that they are tidily
split into pages, where each page has the
title printed at the top and a few blank
lines top and bottom.

Although | haven't yet got around to
doing the banner page, | have written a
little Pascal program that does the paging
and inserts the title (see Listing I, which is
the program, and a demonstration of its
own output).

The method is quite simple. The initial
parts of the program merely open the
input file {(any text file), and the output file
{probably '£6:" or 'PRINTER:'), and get the
title line from the keyboard.

Note that there is no error trapping in
the program, so it is the responsibility of

By J.PI"EEWIS

the user to ensure that he enters legal
filenames, and a title that is no more than
70 characters long. Failing in the former
will cause an I/O ERROR, the latter will
cause a STRING TOO LONG ERROR.

The main loop in the program prints a
gap at the top of the current page, prints
the title with page count and prints a few
more blank lines.

Then, allowing for the number of lines
already used, it starts counting its way
down the page, reading and printing a line
at a time until one of two things happens
— either there are no more lines to read, in
which case it throws a page clear and
stops, or the point has come to leave a

ple

few blanks at the bottom of the page, in
which case it throws a page, and goes
back to repeat the process.

Although the program may be criticised
on several points of style, one detail |
would like to commend to you is the use
of the CONST declarations.

The basic function of the program is to
reformat the normal output of a Pascal
listing. However, since all the important
items, that is the ones which can change
the resulting output are declared at the
very top as constants, it takes virtually no
time to correct the program if you change
your formatting requirements.

To produce Listing |, run the programs
with PAGELENGTH set to 38. This is a
very important point to remember in writ-
ing Pascal programs — it is possible to
isolate the key features of a task, so thata
minimal amount of work can be spent in
adapting one program to suit many situa-
tions.

Listing |
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Apples have been chosan by.
. American. Express for its newly
opened Computer Learning Centre

INTERACTIVE

at the company s Eumpean Head— )

quarters in Brighton.
Three complete Apple. learnmg.

with 'a Sony U-Matic ' wden— :
cassette player interfaced. dlrectly"
to the computer, and with the:
Apples networked to a smgle'
< Symbfile hard. disc unit. :
‘An. Apple is also used to tell
Amex: empfoyees what's available
‘in the Centre and how to use the |
Leguipment. A spemallv written
catalogue 'system is operated by
emplovees usmg a Glbson Ilght-
pen. : :
Fmaﬂy, to help its tramers to
write courses for the centre, Amex
\is one of the first companies to in-
‘stall  the Design of Learmng !
‘package from IVL Learni g
Systems. Its experience wuth-'m—
teractlve vldao is descnbed hara

stations have been installed, each !

FOR many years the training film has been
a standard component for training courses
within industry and commerce. The most
successful ones have been glossily
produced and entertaining, and provide a
welcome break for (or from) the course in-
structor, particularly in the deadly after-
lunch period.

However trainers are aware that,
entertaining or not, such films do not
seem to teach anybody very much. How
much do YOU remember of the program-
mes you saw on TV two or three days
ago?

Meanwhile, the more sophisticated
training departments have been working
for the last few years with computer-
based systems, originally using large
mainframes, but more recently with
micros.

Quite a lot of progress has been made
in this area, more because of good author-
ing software than anything else. However,
it is still extremely difficult to produce con-
vincing animated video and realistic audio
_ from computers, even with the best gra-
phics software, speech synthesisers and
the lot.

Trainers just don’t have the time
necessary or the skills to generate pictures
that look “something like” the original.

VIDEO

Express route
to learning is

via

By CLIVE SHEPHERD

Video (or photographs for that matter)
does the job so much more easily.

Sooner or later someone had to get
video together with computing to produce
a more satisfactory solution. Un-
fortunately, the training, TV and com-
puting industries are all infamous for their
buzzwords, so we ended up with Interac-
tive Video.

In simple terms, IV can be described as

the Apple

any technique whereby users have control
over what they see on video, and when.
This control is accomplished using
random-access videocassette or videodisc
players hooked up to a microprocessor
controlled device — a unit built into the
player, a handset or, in its most so-
phisticated form, a computer.

The video adds moving pictures and
sound to the computer. The computer
adds random accessing, selection, testing
and management facilities to video.

As the Apple |l has always been the
most popular machine in the training and

_,




INTERACTIVE

audio-visual industries, particularly in the
USA, most early systems were developed
for it. In fact, Apple still has a major hold
on a technology which could well
revolutionise learning and many other
aspects of communication.

So what of American Express? Qur in-
terest in interactive video was inevitable —
our training and video departments were
already integrated, and using Apples for a
wide variety of purposes.

The company had installed a worldwide
network of random-access VHS players
that were ‘tailor-made for the job. Most
importantly, we have the need for inter-
active video to train up a decentralised,
geographically-spread workforce that
operates in an environment where
technology, products and organisation
structure must, by necessity, change
rapidly.

Interactive video constitutes the ideal
medium for individual, self-paced instruc-
tion, that can be delivered without tutors,
in multiple locations.

A number of interface cards are avail-
able to provide the necessary control over
the videoplayer. The most common in-
terface is the BCD450, from BCD
Associates of Oklahoma, which will work
with a variety of VHS, Betamax and U-
Matic players.

The card switches between VCR and
computer video, controls tape transport
functions, and reads frame pulses from
the VCR in order to determine exact tape
positioning. Similar devices can bhe
purchased to interface with videodisc
players and, in fact, we have successfully
operated a Phillips Laservision player
under Apple control, for experimental
purposes.

The only other requirement is a colour
monitor and the usual disc drives and
colour card.

When we first looked at IV for the
Apple, the software available to enable
trainers to create courses was minimal,
and generally poor. Recently the situation
has improved.

If your trainers are capable of actually
coding programs, and require the flexi-
bility that this provides, then Apple's own
SuperPilot is probably the best bet. Built
into the package is the facility to interface
with popular cards such as the BCD, and
the cost is, to say the least, reasonable.

For general purpose, self-instructional
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Using the

training however, we required something
that would enable a non-programmer to
put together courses quickly and with the
minimum of hassle and frustration.

We wanted a menu-driven, highly
prompted package at a reasonable price.
In the end we commissioned a local con-
sultancy, IVL Learning Systems, to
produce the software for us. The end
result, the IVL Authoring System, has
since been enhanced and packaged for
general commercial distribution.

Courseware is the term coined by train-
ing and computing people to avoid the
confusion between the computer program
and the training programme. Courseware
is the finished lesson software.

Amex has produced a wvariety of
Courseware to date:

@ An “Introduction to Interactive
Video” for managers and users.

@® A management simulation called
“Styles of Leadership”.

@® A number of training packages
on operations that are specific to
American Express.

Courses are not difficult to produce,
given the right authoring software. Video,
on the other hand, can be expensive if you
do not have access to a suitable, ready-
made tape. In addition, if you do produce
special videos then your TV people must
learn to think “interactive’.

The programme should break down
into short, self-contained scenes. Editing
must allow for sensible sequencing of
scenes so that users do not have to wait
while the tape shuttles from one end to
another.

All-in-all though, interactive video has

proved itself to be popular with trainees,
efficient in terms of learning, and, given a
sensible choice of subject matter and
treatment, a cost-effective solution.

Interactive video systems will be com-
monplace in medium size and large com-
panies within two or three years, as train-
ing managers become less nervous and
better informed about this new
technology.

In the educational world, progress may
be slower, bearing in mind the capital
outlay required in hardware.

Some of the more exciting applications
will come in point-of-sale displays, video
juke-boxes, information retrieval systems
and, in time, the home. When the home
computer and the domestic VCR can be
successfully integrated, the opportunities
for home learning will be enormous.

At Amex we have already installed a
Computer. Learning Centre in Brighton,
with three Apple systems, networked to a
hard disc. To tell users what courses are
available and how to operate the equip-
ment, we have installed another Apple
system operated by light pen. Only the
screen is seen by the user.

Next year we will be aiming to produce
our first videodisc. Although we have
found tape to be a perfectly satisfactory
medium, disc does offer the benefits of
immediate access to scenes, improved
picture and audio quality, and greater con-
trol over the picture speed and direction.

In addition, a disc can hold approxi-
mately 50,000 individual picture frames
on each side. Remember, an Apple disc
can hold only 14 binary graphic files!

My advice to you, if you are considering
a venture into interactive video, is simple.
As a Windfall reader, you probably already
own an Apple. Get yourself a suitable VCR
and interface card, and ideally an author-
ing language or system. :

Keep the cost down by experimenting
with any existing video programmes you
have on the shelf. The financial outlay will
be more than offset by the experience you
will gain with the medium.

And if your research indicates a wide
variety of potential applications within
your organisation, you can proceed with
‘confidence. [
* Clive Shepherd is Director of Train-
ing and Creative Services at American
Express’ FEuropean headquarters in
Brighton. :



CP/M

Aversatile CP/M Card
= but take care

| WAS very pleasantly surprised when |
fired up CP/M Plus. It contains all the usual
CP/M utilities, some public domain
software, such as CAT, but with a Digital

Research copyright message and some:

new ones such as the symbalic instruction
debugger, an upgraded version of DDT, a
good 280 macro assembler and a linker,
among others.-

The software comes on three discs, but
only the first one contains a bootable
system. The other two contain the utilities
and the CBasic programming language.

Curiously, disc No 1 has a write-enable
notch, and will not boot if it is covered up.
The others do not have the notch and so
are permanently write protected. It is
important to copy these master discs, and
file the originals in a safe place.

The manual is impressive, if not
daunting. It is a two inch thick, cloth bound,
book shaped ring binder containing three
separate publications. The outer box can
act as a storage container when placed on
a bookshelf.

Luckily, itis not necessary to digest all of
this material before using the CP/M Card.
The manuals are the CP/M Card User's
Guide. a 40 page offering by ALS; CP/M
Plus (CP/M version 3) Operating System
User's Guide {Fin thick); and CBasic
Language Reference Manual (slightly
thinner), both from Digital Research.

The first 16 pages of the ALS book cover
installation of the card and the funda-
mentals of the CP/M 3 operating system —
concluding with a section relating some
CP/M 3 commands to DOS equivalents —
enough to get you started.

The rest of this book comprises a
description of the utilities supplied (eight
pages), a hardware description (four
pages) for the technically minded, and an
eight page glossary of terms which would
be extremely useful for the novice.

The two manuals from Digital Research
are much more in the reference manual line
and as reference manuals go are guite
good, with meaningful headings in the
table of contents and lots of examples in
red print, often showing exactly what
would appear on the screen, plus indices.

However, one should realise that they
are reference manuals and treat them

By TOM DERWENT

accordingly. That is, they are excellent for
looking up the required form of a command
or CBasic statement, but you should nottry
to learn programming from them. It will
probably be necessary for some users to
buy one of the many CP/M operating
system guides by independent authors.

Notwithstanding the above, the docu-
mentation provided should certainly prove
sufficient for those users who merely wish
to run pre-packaged programs and for
enthusiasts who already have some
computing knowledge.

It is essential after reading at least the
first 16 pages of the ALS User's Guide to
back up the discs using the relevant option
on the start-up menu automatically pre-
sented when the system is booted.

This option takes you into the
DSKCOPY utility which presents a further
menu, including simple formatting, and
copying of system tracks, as well as a
whole disc copy option which will auto-
matically format the destination disc.

However DSKCOPY always copies from
drive A to B, so if you only have one drive
you have a problem. You would have to
obtain a copy program — either from public
domain CP/M-80 software, buy a pro-
prietary one, or else write one yourself.

In my view DSKCOPY is the most useful
of the utilities provided. The others are:
® ADUMP — will give hexadecimal and
Ascii dumps of files or sectors on a disc.
® NMON 65 — permits programmers
access to the Apple 65602 monitor.
® APPMAKER — creates discs containing
the basic CP/M 3 system files, to which
application packages may be added.
® HELLO — the program executed on
startup to provide the initial “CP/M CARD"
copyright notice and menu. It is not

necessary to the system and one of its
options is to remove the menu. In fact the
HELLO.COM file may be removed and
PROFILE.SUB modified or removed, to
give additional free disc space.
® WSMAKER — a program which will
automatically install Wordstar. This pro-
gram is a victim of progress. | have
successfully installed Wordstar 3.01P
using this program, but the current one on
sale is Wordstar 3.3, on which it will not
work. In any case | do not fancy all the
options chosen for me by this program and
it cannot install specialist printers, only
what MicroPro term “standard printer”.

| recommend users to install their own,
or have their local dealer install it for them.
The UK distributors of the ALS CP/M Card,
Scope Systems, on request provide a three
page guide to be read in conjunction with
the installation manual supplied with
Wordstar. This does assume that the user
will look up commands in the reference
manual.

| have installed and used Wordstar
using the ALS Smarterm Il 80 column
board, the Apple 80 column board, the
Apple extended memary 80 column board,
and a Vision-80 board, though | have not
worked out how to get the inverse-video
around the command option block as is
done by WSMaker or WS 3.01P. Two
other users have said they could install
Wordstar — but the characters that should
be in INVERSE are normal and vice versa.

The CP/M itself is far superior to CP/M
2.2 and, with the different processor, faster
in operation than its older brother.

| have always been impressed with the
very high standard of software that is
available under CP/M, but the operating
system has left a lot to be desired. CP/M
Plus goes a long way to improving its
image.

| spent a few happy hours playing with
the many new commands and transient

|
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programs that come with the package. |
haven't listed them, or gone into any great
detail as this would take a complete article
on its own.

Instead | will pick a few facilities from
which | can see an obvious benefit. Firstly,
SUBMIT files. These are files which
contain other CP/M 3 commands and
hence can be used to create job streams or
batch runs.

A special case of this is the
PROFILE.SUB which is resident on system
discs and is searched for and executed on
startup if present. The HELLO program is
called from PROFILE.SUB. This facility
enables the operating environment (for
example, the disc/file type search order
using SETDEF, or the date/time set
routine) to be set up automatically for an
application disc. Further, the applications
program could be called from the .SUB file
—all without user action after the cold start.

The USER option allows files to be
stamped with a user number from 0-16
and such files do not appear on other users
catalog listings — could be very useful in a
hard disc situation with many files. SHOW
and CAT replace STAT command in giving
information about disc contents, types.
free space, etc. DIR remains, but is not as
useful as CAT.

SET sets file, drive attributes, volume
labels, password protection functions and
date and time file stamping options.
Program developers could use the date/
time stamping to avoid losing track of
which was the latest version of a file, as
could other users who have time
dependent files such as accounts files.

There are many other commands in
CP/M Plus which have enhanced features
— | have not even mentioned those to do
with the assembly language program-
ming facilities. Possibly this aspect could
be dealt with in a separate article. Suffice it
to say that this is CP/M Plus, not a variant
of CP/M version 2.

| accomplished the installation within
half an hour, including reading time — the
card will go in any slot and still boot up (I
have tried it in slots 1 to 7 on an Apple
lle, though when in slot 6, | had to move
the disc controller to slot 7). Note that for
an Apple 1l, a 16k RAM expansion card is
necessary. ALS recommend slots 4 or 7, to
fit in with other conventional slot
selections.

For the inexperienced user it is possible
that CP/M may be a bit much to swallow all
at once, but it is possible to start small
and build one’'s knowledge. The small
computer system cannot devote the same
amount of resources to the user interface
as larger systems can.

Most CP/M 2.2 applications programs
should work immediately under CP/M 3 —
some problems may be encountered with
those which have been written to inti-
mately fit or interact with a previous
operating system. Best procedure is to try
before you buy at your local dealer.

The lack of hard disc support at the
present time is disappointing. However the
BIOS section has to be modified for every
new hardware item and individual hard-
ware manufacturers should produce their
own drivers within a few months.

| am told that one networking firm has

developed their own BIOS and can no
take advantage of the 32 megabyte f
sizes possible under CP/M 3.

The ALS manual mentions a GSX-¢
graphics extension programmer’'s guic
This is not available because DRI ha
changed their approach to graphics —
least for Apple CP/M Plus. Graphics will |
supplied as an extension to CBasic at son
time in the future. As CP/M is largely
business operating system, perhaps that
not too important. Assembly languat
games should still work, but much faste

The CBasic supplied in the package
not the native code compiler version, b
the one which translates source code in
intermediate code which is executed by
run-time interpreter.

Overall, what is provided is somethi
for everyone — a 6 mHz Z-80B process
for scientific and technical numb
crunching, a sophisticated operati
system for enthusiasts and programme
facilities for high and low level prograr
ming, and a cheap CP/M machine |
businessmen.

An Apple owner with a CP/M Ca
would have access to the two large
existing program collections in the wor
Apple DOS and CP/M, as well as the futL
developments which the advanc
features of CP/M Plus will make possibl

However, as with any new item | wol
advise prospective customers who @
upgrading their systems to ensure that t
card works with their present system a
software before they buy it. This can o
be done by trying it, whether at t
dealers’, or at your own place of busine:

Windfall has received the following
letter from a dealer in Germany,
Karl-Heinz Weiss of Wilhelmshaven.

| am a dealer and like to sell products,
but with this card | am still cautious. The
card has many good features, the hardware
is all right, but the finished product was not
finished or satisfactory at the time of
writing (August 20} in terms of software.

The GSX-80 part is still missing
although it was announced to be ready for
shipment in the autumn. You cannot use
any printer interface that works like the
Grappler card, for example Microbuffer or
Microtek’'s dumpling 64.

You cannot use drives other than the
Apple disc drives, for example 8 inch with a
controller like VISTA ABOO, unless you
write all the necessary code yourself.

Several RAM ecards like Saturn’s or
Vergecourt's Ramex cannot be installed
with the CP/M Card for use as a RAM disc.
If you have a normal Apple keyboard and a
Videx Videoterm board or similar brands,
you encounter trouble when you use the
CP/M card with Wordstar or Datastar.

The WSMaker utility on the disc
supplied by ALS does configure Wordstar,
but only for use with ALS’ own 80 column
board — Smartterm.

However, if you use some kind of
keyboard with separate keys for CONTROL
and left square bracket | you will have no
trouble at all.

You cannot use the MBasic supplied

with the original Softcard and put it to use_

with the CP/M card. Instead you must take
the Lifeboat Basic-80. At the moment the
CP/M card has no utility like CONFIGIO to
change character definitions.

Another important point is that the
difference between free space with the
Softcard’s MBasic on the one hand and the
Basic-80 and the CP/M Plus Card on the
other is slightly more than 11 K1<.

@® This reply is from Bob Ackerman,
director of sales, Advanced Logic
Systems. )

GSX-80, as of this writing, has not been
delivered by Digital Research, and
therefore has not been delivered to any
CP/M Card customers.

After delivery of a number of cards, we
found that there were some shortcomings
in the printer driver. Revision B software
has now been released, solves the problem
fully, and various customers indicate full
satisfaction when using the wide variety of
cartls in the market.

The current release software does
indeed address only the Apple controller.
We are unable to define the full set of
controller drivers that will satisfy everyone,
so have been providing CP/M Cards to the
cantroller developers. We expect thatthere
will be a number of alternate controllers
supported shortly by the manufacturers of
the boards. -

RAM discs fit into the same category as
other controllers, and require drivers,
dependent on hardware. We cannot select
the card that will satisfy everyone, so

intend to support the various carc
manufacturers.

The comment made about WSMaker i
correct with respect to Revision A only
Revision B replaces that program
recognising the Apple lle text cara
Videoterm and its copies, and als
Smarterm boards.

MBasic is a version of Basic-8!(
designed by Microsoft for specific appli
cation to the softcard operating systen
only. It does work on the CP/M Card, bu
may not return to CCP properly.

The softcard is the only CP/M imple
mentation that we know of that provides .
program like CCNFIGIO, written to wor
with MBasic to convert certain keyboar
characters on the Apple /1.

ALS’s CPIM 2.2 and CP/M Plus take th
more standard approach of convertin,
none of the keyboard input characters.

| am aware that there are Z-80 card
sold without software, requiring eithe
purchase of CP/M and the generation of
B10S or the copying of someone else
software. One case is expensive an
inefficient. The other s illegal in my countr
and unethical in most.

Regarding free space, the transier
program area of the CP/M Card is 60.5]
we believe the largest currently availabl
Supercalc signs on showing 35k of mod
space on the CP/M Card, and only 25k o
the CP/M 2.2 implementations.

We regret that Mr Weiss had difficul
with the card, and intend to continue t
upgrade our products and support.
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Disc-O-Doc

HAVING read the advert for Disc-0-Doc
from M.D. Software, | waited for it with
anticipation. I'd already had many hours of
satisfied service from both Bag of Tricks
and The Inspector, and was expecting
great things. What a shock when it
arrived.

The disc costs $100 US (about £60 at
present exchange rates) and the following
facilities are advertised for the disc:

O Change DOS commands.

O Undelete disc files.

O Change programs while on disc.

[J Remove DOS from a disc.

[0 Look into copy protected discs with a
Nibble editor. :

O -Automatic error correction.

O User friendly and requires no know-
ledge of programming.

For anybody who has used either The
Inspector or Bag of Tricks, it is obvious
that Disc-0-Doc is offering a product
similar in function. Without a good know-
ledge of the inner workings of DOS these
disc utilities can be fatal to your discs, and
of little value to the user (Beneath Apple
DOS, from Quality Software, is required
reading).

The disc boots on both 13 and 16
sector machines. When booted, a very
pretty animated copyright message is
displayed which, after a single key stroke,
is replaced by a warning message: “This
program is designed to be used only by
persons thoroughly familiar with the use
of the Apple Il disc drive and only after
complete and careful reading of the docu-
mentation!!!”.

Disc-0-Doc is used to read one disc
track_at a time, either at sector/byte level,
or at the nibble level using a nibble editor.
The nibble level means simply dumping

Document
debugging
disappoints

By T.N. THOMPSON

the contents of a track into memory with-
out any error checking or translation to
usable bytes. This nibble dump can access
even copy protected discs, which means
you can find out how they were copy
protected.

Once read, a portion of the track is
displayed on the screen for examination.
Unlike Bag of Tricks and The Inspector,
which both display the full sector on
screen at once, only 50 bytes are
displayed in three separate columns of 20
each. As a result, it takes four and a bit
screens just to view one sector.

The program provides facilities to
change anything on screen and then
dump it back to disc. It is these screen
alterations that allow DOS commands,
error messages and programs to be
changed on disc, as well as undeleting
files and removing DOS.

Unlike Bag of Tricks, which is a joy to

“Wow, a personal computer.
What a great wedding present...”’

use, none of this is automatic, and some-

times requires a lot of brainwork.

Disc-o-Doc provides an easy method of
changing the prologue or epilogue nibbles
which DOS looks for on the disc as well as
dispensing with the checksum error
checking. This is the only nice, near
automatic feature of the program. The
other operations have to be performed
manually and some can become quite
longwinded.

The package comes with a 45 page
manual which skims over DOS and its
operation. It goes into some depth on
certain aspects of the program, but on
others it appears shallow.

As an example, when Disc-o-Doc reads
a track at sector/byte level all normal error
checking is performed. If an error is
flagged the program intercepts it and
carries on. When all readable sectors on
the track have been read the screen
displays a list of sectors, along with a
code, detailing the first error encountered
for each sector, if any. These codes must
then be compared to a list in the manual.

Most of this appears well docu-
mented, but on the first copy protected
disc | read Disc-o-Doc produced three
error codes that were not listed in the
manual. To make matters worse, the
manual is such that the meaning of these
undocumented error codes cannot be
deduced.

The more | used the system, the more
errors | encountered in the documenta-
tion. This system is expensive, and | would
have thought that documentation debugg-
ing would have been completed.
Apparently not. The only nice thing | found
with it was the ease of altering the
expected prologue and epilogue nibbles.

All in all, | was very disappointed with
this product. Although marketed as a
means of disc access, it became apparent
the program was intended as a means of
assisting in copying copy protected
software. Taken in this light, but for the
missing error codes it would be a perfect
partner to the bit copiers.

If you want disc access on a wider,
better documented, scale, you can buy
Beneath Apple DOS, Bag of Tricks AND
The Inspector for the same price, getting
all the facilities of Disc-0-Doc and a lot
more besides.
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'Almost, but
not quite ...

The suggestion that Allan Dubost

(July Appletips) makes that
POKE 44033,16 will move the catalog
to track 16 is not entirely correct. It
only moves the volume table of con-
tents to track 16, sector 0, which is
almost as good as moving the catalog
itself.

Unfortunately there is a slight
problem with moving the vtoc to
another track, that is that its new posi-
tion is not marked in the vioc, so
saving a program can potentially
overwrite it with catastrophic affects.

This may not happen for quite a
while because of the way DOS saves
programs but the more the disc is
used, the more likely that DOS will
decide to use that sector.

My solution to this problem is to

move the vtoc to track 2, to one of the _

sectors unused by DOS. This can be
done by POKE 44033,2 and then
poking 45069 with a value between 5
and 15.

Malcolm Whapshott

Keeping tabs

Modifying and debugging pro-

grams is made simpler if it is easy
to find the various subroutines. The
following tricks make it easier to see
what's going on in your software.

Using linefeeds (CTRL-J) as the first
and last character in the text of your
REMs will make the text of the remark
stand out in the listings.

Some printers will even put the
remark at the left margin along with the
line numbers. :

You can use colons to indent
FOR-NEXT loops. It makes them stand
out and lets you know if you've closed
them all before going on to the next
routine.

—

[

10 REM

THIS STANDS DUT

20 FORJ =170 10
30 : FORK =170 10
80 :: PRINT J # K

50 : NEXT K

40 NEXT J
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CONTROL S catch

% Sometimes if you use the

CONTROL-S feature to examine

a Basic program listing, you will get a

SYNTAX ERROR with the next typed
line.

This is probably because you
accidentally typed an extra
CONTROL-S after the program was
done listing.

This extra CONTROL-S is put into
the input buffer like any other
characters and, since no Basic
command starts with a CONTROL-S,
you get a SYNTAX ERROR.

Typing the left arrow key until the
Apple generates a new prompt line
will insure that there is no CONTROL-
S in the buffer.

S1FF8
saves space

One sector can he saved on the

disc for each hi-res screen that
you save if you do so with a length of
S1FF8 instead of $2000.

The reason is that the starting
address and length of the binary file
are stored as the first four bytes of the
file.

Saving a file with a length of $2000
actually stores $2004 bytes and
requires another sector. The syntax
will now be:

10 Df = CHRF (4}

100 PRINT D§;"BSAVE HIRES-1,A$20
00,LstFFR"

20¢ PRINT D$;"BSAYE HIRES-Z,A$40
00, L§1FFE"

In the July 1982 edition of

Windfall an Appletip suggested
using hex to enable the drive to remain
running while cleaning the head.

As | did not really understand this |
have devised the following method
using Basic, bearing in mind that the
problem only arises when attempting
to clean the head on drive 2.

Save the program on disc in drive 1:

1

I3 ONERR &OTO 3¢
20 0% = CHRS 4]
30 PRINT D$°CATALOG,D2"

If not already there load this into
memory. Place cleaning discs, suit-
ably saturated, in each drive and run.

Wait 30 seconds and gently raise
the gate to drive 2. Remove disc.
Switch off the computer.

Pause, then switch on computer for
30 seconds. Open gate on drive 1 and
remove disc. Switch off . . . hey presto!

William G. Watson

Set up HPLOT pointers

The Applesoft DRAW command
doesn't leave the internal pointer
for the last plotted point where the
HPLOT TO command can use it.
HPLOT TO X,Y will draw a line from
a random point to X,Y.

The following program from Apple
contains a machine language program
that will decode the position and set up
the HPLOT pointers.

Then HPLOT TO XY will draw from
the last plotted point of the shape.

10 FOR & = 768 TO 760
20 READ A
3G

3G POEE .4

4 KREXT

5¢ DATA 32,203,243,166,224,164,
295

50 DATA 143,226,75,17,2344
149  SHLOAD

110 HEGR

120 HCOLOR= 3

130 SCALE= |

146 DRAW 1 AT 100,100
150 CALL 76B: REM

160 HPLOT TO 10,10
170 END

THIG IS IT!




Appietipy

PASCAL

START UP
SAVER

The Apple's high resolution

graphics plot is complex, but
interesting. Consider Page 1, which
starts at 8192 (hex $ 2000). After 40
squares it jumps down eight lines and
50 on. See Page 21 of the reference
manual.

Now each square is eight bytes

deep, and so a byte into 8192 puts your
information into the top line of 8192's
square.

If you wish.to enter a byte into the
second line of this square, it has to be
in 8192 + 1024 = 9216, or hex $ 2400,
and so on. Page 21 also explains this,
in a vague sort of way.

Each of these lines (within the big
squares) are filled by bytes from 0 to
127 (for example, 127 is all 1s and
produces a full white line. Eight just
produces a dot in the centre of the

line).

If you are using a Pascal-based
program that auto boots, the
Pascal system on booting runs a
program named SYSTEM.STARTUP.

. If this program crashes out and simply

displays the Pascal command line,

typing X, for EXECUTE, and then

SYSTEM.STARTUP will not work.
The P-code systern automatically

adds .CODE to the end of whatever
you have typed, if it is not already
there. This can be defeated by ending
the SYSTEM.STARTUP with a full stop
(SYSTEM.STARTUP.)

This may, in some programs, pre-
serve any data that you have already
typed in.

T.N. Thompson

Square way to
tackle small symbols

It is therefore possible to compose
any shape by attacking each square in
turn and POKE in the bytes as planned
from a graph. This would be tedious if
you wish to do a big picture, but easy
and useful for small symbols occu-
pying, say, just four squares.

The following program enables you
to do this. The second part of the
program, from line 370, enables you to
move all eight bytes from one square
to another (with deletion, if you delete
line 460).

If you want a clean sheet, type HGR
before running the program, which
avoids HGR so as not to wipe any
BLOADED plots.

RUN the program, enter 8378 when
asked for the store, and RETURN.,
Then enter, for example, 65, 34. 20, 8, 8,
20, 34, 65, and RETURN.

This will produce a cross in the
middle of Page 1.

Each square is 7 across by 8 deep,
so get out your graph paper, the bits
run from left to right -1, 2, 4, 8, 186, 32,
64, — add these bits for each byte, and
start plotting.

If you have a result which you wish to
save on disc, then type BSAVE HGR, A §
2000, L $ 2000.

A later BLOAD HGR will put this back
into P1 for further work.

K. Archer

130 REH BOTO HBR ¥
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GRAPHICS

Super-res graphics
can double your dots

GRAPHICS an important:
facet of any Apple usage. Games:
programs,. for.example, are often
judged as much on their visual
impact as by their skill and .
entertainment wvalue. '
Business; scientific and
engineering applications become:
effective problem-solving 'tools
often because of their graphics
capabilities and potential.
© o In this issue 'we look at two
graphi'cs_'.prqgf_amming___tech—
niques, hi-res text and super-ras
graphics, and review a remar-
kable graphics package; The
Graphics Magician. i N
Nick Levy also looks at
graphical output in his Visicalc
column:
Last month we introduced the
world of Computer Aided Gra-
phics with a review of the
Digisolv. Graphics System. .
It is a measure of the speed in
which things are moving in this
field that there is already a new:
improved version of this system
on the market: |0
Also worth noting is the fact
that Apple’s Lisa can also be
purchased as a Computer Aided:
Design tool — using its built-in
LisaDraw software package..

THE Apple’s standard high-resolution gra-
phics mode can display dots in a matrix
280 dots wide and 192 dots high, or so
the Apple |l Reference Manual states. This
article describes how, with just a little
thought and only one or two extra lines of
coding, it is possible to increase this
resolution to 560 dots wide by 192 dots
high.

There is a price to pay, as the “extra”
dots are limited to black and white, but
the big plus is that you can program for
this extra capability entirely using Basic
and mix hi-res as well without much
problem.

To explain where the extra dots come
from it is necessary to look at how the
Apple maps the bits in the high-resolution
graphics page on to the dots on the
screen.

The standard screen is divided into 40
columns, or character positions, each of
which consist of an array 7 dot positions

By B.A. BAKER

wide by 8 dot positions high. Thus the 40
character positions per line also represent
7 x 40 = 280 dot positions.

Each group of 7 dots is associated with
one byte of memory. If a bit is off (equal to
0), its corresponding dot will be black. If a
bit is on (equal to 1), its corresponding dot

will be a colour depending on the position
of that bit within the byte and the setting
of the most significant undisplayed
(eighth) bit. (See Table 1.)

It follows that, apart from black or
white, column O (or any even numbered
column) can appear only violet or blue and
column 1 (or any odd numbered column)
can appear green or red.

If this is not clear then refer to page 19
of the Apple || Reference Manual for a
more detailed explanation.

The next step is to look at how, and
where, the Apple displays the four
different colours (except black and white)
on the screen. It is the way in which the
Apple does this that provides the key to
creating 560 distinguishable dot positions
across the screen.

As we have already seen, column O can
appear either violet or blue, but the
important point is that the violet and blue
dots are not displayed at exactly the same
point on the screen. In fact, they appear
shifted either half position left or half posi-
tion right. (Table IL.) E

This can best be illustrated by running
Program | and observing the shift in the
alternator violet and blue dots at (0,0)
against the alternative blue and violet dots
at (0,1).

At this point it is worth noting that the
two different values of HCOLOR which
produce white (3 and 7) are also plotted
at these slightly different points-on the
screen.

This can be demonstrated by re-
running the above program after changing
line 20 to read: C = 3 and replacing 8 - C
by 10 — C in lines 680 and 80.

Having demonstrated that it is possible

MSB| 7|6 |5 4|3 |2]|1 msB|7|6|5|4|3|2]|1]Bit to plot at 560 dot positions across the
: screen, we can now look at how we can
0 |V|G|V|G|V G|V 1 B B|(R|B|R|B| Colour do this from a Basic program. The secret
lies in selecting the appropriate value for
Table | HCOLOR before plotting. For example,
suppose we wish to plot two points on the
screen and their precise positions, before
0 1 2 3 a 5 Column rounding, are (48.2,0) and {63.7,0). The
VlB GER V\B GIFI VlB G‘R { Dot position and colour normal HPLOT routines will round these
Table /I
48 |49 [ 50 [ 51 52 [53 |54 |( Column
[ Dot position if HCOLOR = \
Dot position if HCOLOR = 7 %
Table /Il &
0
48 |49 |50 | 5152 |53 |54 [{ Column W
| | [ 1 \S Dot position, HCOLOR variable
Table IV
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values down and they will be plotted as
in Table 111

However, if we examine the fractional
part before plotting and select the value
for HCOLOR according to the rule: “If the
fractional part is less than 4 then set
HCOLOR to 3 otherwise set HCOLOR to
7" then these two points will be plotted
as in Table IV.

The extra resolution achieved by the
technique is clearly visible. Program Il
shows a normal circle drawing routine and
the two extra Basic statements required
to implement this technique to increase
the resolution to 560 x 192.

A useful application is for graph draw-
ing, but note, of course, that HPLOT a.b to
¢.d cannot be used as the individual points
forming the line have to be calculated and
adjusted before plotting.

Program I

- A spell-binding system
for magical graphics

AS regular readers of Windfall will know,
I've reviewed several hi-res adventure
games. One which | thought had
particularly good graphics and fast colour-
fills was Transylvania from Penguin Soft-
ware (see Windfall, January 1983). This
was created using Penguin's own gra-
phics package, The Graphics Magician.

| wanted to write an adventure game -

and had got stuck at the graphics stage
“when | encountered The Graphics
Magician. I'd looked at Graforth from
Insoft (reviewed in Windfall February
1983) and the well-known Apple Pilot.
Both looked like excellent packages, and

By CLIFF McKNIGHT

in my next incarnation | might have time
to read the manuals!

I'd also looked at Artist Designer from
Apple Special Delivery but had a bit of
trouble running it on some Apples —
notably the one | use most at home. Even
when it ran, it was not at all user-friendly.

Author and computer drawn by The Graphics Magician

and | couldn't produce a decent (or even
an indecent) picture.

In contrast, The Graphics Magician is a
breath of fresh air. Despite the fact that it
is a graphics and animation package, the
manual is only 32 pages long. As the
length of the manual suggests, the system
is very easy to use.

With my usual impatience, | had a
quick look at the manual and booted the
system and was drawing my first picture
alrnost immediately. The example picture
accompanying this review was drawn (by
my artistic wife} in about 15 minutes.

Also included with the manual is a 12-
page programming tutorial. This lists
some brief routines which show you how
the various creations can be incorporated
into your own programs. I've tried several
of these and they've all worked perfectly.
The worst | could say is that | spotted an
error in a REM line, which obviously
doesn’t affect execution.

If you've ever dumped a hi-res screen
to disc, you'll have noticed that it occupies
34 sectors. However, The Graphics
Magician uses a method of storage which
reduces this to about three sectors. In-
stead of the screen image being stored,
the moves necessary to create the image
are stored.

Drawing - is achieved with either
paddles or joystick and the various con-
trols are entered on the keyboard. In addi-
tion to line drawing, in which the colour of
the line can be specified, there are also
eight brushes, two of which give an air-
brush effect. Colour filling is easy, with a
choice of 108 colours.

Although cursor movement is rea-
sonably easy, if you need fine control
there is a sort of "zoom” facility which
gives you the full range of joystick move-
ment over a small area. This is useful for

e
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GRAPHICS

filling in details, such as facial features,
where only a small area is involved.

When you've drawn your masterpiece,
a single keystroke will show you how it
will be reconstructed at machine language
speed. Hence, even if it's taken you ages,
you can see how fast it will appear in your
program. You can also edit or delete bits
too, of course.

Although my main interest was in the
picture graphics routines, | have tried my

hand at animation too. There are four .

animation routines included, each with its
own advantages and disadvantages.
There are also three editors for animation:
a shape editor, a path editor and an
animation editor.

The shape editor lets you draw the
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shape you want to move around the
screen, the path editor lets you specify the
route to be taken and the animation editor.
lets you put the two together..

It was remarkably easy to draw a shape
and no problem to get it whizzing around
the screen. | don't pretend it would be
child’s play to compile a complete game,
with crashes and so forth. However, all
the ingredients are there and they're easy
to use, which is half the battle.

Also included in the package is a binary
file transfer utility which is useful for find-
ing the starting address and length of
binary files. Another bonus is the
“animated alphabet” which is ready to
use.

It is a measure of the power of The
Graphics Magician that Penguin Software
use it in making their own games.
Transylvania is a testament to the gra-
phics capability, and Pie Man and Spy's
Demise, both excellent games, were
created with the help of the package.

It is not only Penguin games that have
benefited from the package. Police Artist,
a new game from Sir-Tech (to be
reviewed in Windfall soon), was also
created using The Graphics Magician.

Penguin are one of the more progres-
sive companies in the market. None of
their applications software is protected,
and any of the routines in The Graphics
Magician can be used in your own

programs. However, if the programs are
for sale, a licence must be obtained from
Penguin. The information pack they send
to prospective authors is a model of how
business can be friendly too.

I've had such a great time playing with
the package that | haven't written the
adventure game yet. In fact, given how
reasonably priced The Graphics Magician
i, | think | would choose it in preference
to many games!

If you fancy your hand at game-writing
and don’t know where to start, this may
be the package for you ... |'ll look forward
to reviewing them in Windfall soon. @&
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By NICK LEVY

Pnnmpal

lnterface Management

WITH: graphics ‘Under. the spotlightiin ‘this

month's Windfall we shalllook now at how:
to: produce good looking graphs from:any:

Visicale: models.
Let's assume that vou have a model
withkey flgures which youwanttoplotand

present.in the: form: of bar charts and pre"-

charts.

odntorderiton draw ‘graphs from any
Visicale model it must first. be saved as.a
DIF file (DIF stands for Data Interchange
File). Thisis easy to accomplish, and it anly
involves typing a short sequence of key
strokes which start with /S%S.

A couple of examples will follow, but
in the meantime why not look up the
reference section of the VC manual starting
from page 3-65, where there is a short
thesis on DIF?

For demonstration purposes | shalluse:
{a) The modelshown as Exhibiv Lwhichii

will \provide  the data: to be plotted.:
{b) The Visitrend + Visiplot program:for

plotting lines; barcharts, piecharis, ete. If'_
Lyouusel the Misiplot: program WJthout"_
“Misitrend the mstrucnons whlch fol'ow stlll'-'- \

apply.
{c)
hanced Graphics: Software for printing the

tcolumns and rows of! text;
\lunderscoring. They do:not affect any.ofthe \

A program: ‘called  Combined: Enz

graphs after. they have been saved on a:

Lidisc. l have to use this program because
my old: Paper Tiger printer does not have
the 'hardware ‘parts that turnitiinto 'a

. .graphic printer,.so'l use this very versatile
piece: of software instead.

| width set to /GC7) and save it as a /SS file

|\ Start by copying Exhibit | {with column.

\under whatever name you choose. At this:
stage do notsave it .ds'a DIF file because
ithe: Vlsmlot program ‘does not accept for.
plotting purpeses justany file:savedin DIE:
Ideally;any MC file: to be used for
\iplotting should consist ofa smgle ‘column
\of labels(text) followed; on: the right by
one 'orimore columns of values. Alterna-
‘tively, your model could consist of asingle:
row of labels (text) with one or.more rows.
of values underneath, which, when saved:

as a DIF file, could in the saving processbe i

turned around to reappear as @ single.:
column of labels followed by columns ofi
values.

So before saving Exhnb;t liasia DIF el

the layout of that model has to.be changedi
and rearranged to. make itlook: hke Ethb[t.. \
A .
Note that the changes affect oniy the'

‘labels: and'

rows or columns containing: values. 3
‘Having created Exhibit:}{ do save itasia’\
"XSS file:'{onithe same spreadsheet as.i
Exhibit I} but ‘again do:not save it asa DIE:
file.
Note that: ) : )
{a) Exhibit ll 'contains:one column of:
labels (118 to 122} and one row: of labsls
{417 to K‘I?} Bear in mmd that when we--"

A B [o; D E F G =
| |
PETEOL SALES IN "B88 OF GALLOME
1 PETROL SALES IN Q@@ OF GALLONS (IMP). i
z i :.e ','1 '.-! ..................... e Ears
= S B R 0
4 YEAR -} 1873 188@ 1981 1982 1963 N
= 5
E 15T BUARTER E78 751 837 711 791 |
7 ZND QUARTER E42 707 g07 792 250 |
g 3RD QUARTER E86 764 850 287 935 l
g 4TH QUARTER 711 752 954 i1 sge |
10
i1 TOTAL: 2717 3014 344E  II7@ 3476
12
Exhibit'f
1 F K L M N _! T l ] | |
MOTE: | el u - r? q‘p'- r.l-l r';iPu Fll g
17 1973  19e8@” 1981 1982 1983 (- THIS RDW CONSISTS [ g ¥ ol e el
1B 18T U E78 751 8=7 711 791 OF LABELS (TEXT) ONLY, 7
19 ZND QU E42Z 707 a7 79z S50 NOT OF NUMERALS!
=0 3ZRD QU ESE 7Eh 850 287 935
21 4TH @U 711 792 954 920 90@ 1
=2 TOTAL 2717 3P14  344E 3370 I4TE J
Exhibit I ExRibit: i
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_.create a DIF file from Exhibit Il either
“column Lor row 17 will be included in any
one DIFfile. As a general rule, ifa DIF file is
‘to be used for graph plotting purposes,

never include in the same file a top row of
labels as well as the column of labels which

usuaily appear on the [left side of most

models. You should only have in your DIF

file one or the other, not both together.

(b} Altheugh columns 118 to |22 (Exhibit.

M) display: “1ST QUT, “2ND QU ete, the
cell content at;cordi_ng to the entry line {the
very top line on the VC screen) reads 18T

QUARTER",
otherwords, the text of columns A and B in
Exhibit | have been combmed into a smgle

scolumn in Exhibit 11,

|\ The text in column | may be only

"2ND QUARTER' etc. In

partiatiy exposed on the momtor but the
Visiplot program is designed to reach and
.read the parts you cannot see on your i

screen.

{c} Exhibit i does not contam any
underscoring, nor any empty rows or
empty columns or blank cells (except
whete it is intended to enter a value of nil).

{d) Before creating a DIF file make sure
that all the columns in vour model are of
the same width. This is automatic if your
model was produced with the Visicalc
program, but if you use VC Advanced
Version or Magicalc, the model which you
created could contain columns of different

widths, and DIF files created from such

models would not be acceptable to
Vis]plot.
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Exhibit 1V

.appearlng in' Exhibit 1.

As you will appreciate, a knowledge of
how to replicate, how to delete row ‘and

ccolumns, and how to enter numbers. as

labels, is ‘required in order to convert
Exhibit I.into Exhibit Il. As mentioned

. above, both exhibits should then be saved,

on the same spreadsheet with /SS.

We are now: ready to create two DIF
files for plottmg ‘graphs from the data
Two are needed
because in the first instance we shall use
row 17 as our horizontal axis, and in: the
second instance we shall use coiumn las
the horizontal axis (in. other words we shall
see what our model| looks like When tumed !
sideways — see Exhibit VIl \

Using Exhibit [, start by piacmg the_
cursor on 118 and type /S#S (note that we
are not going to include row 17 in this DIF |
filel. In response to VC's prompt for a file

. name type ABC DIF RETURN or any other
. name followed (optionally). by the suffix

DIF and press the RETURN key.
Next respond to VC's request for the'
lower right ‘hand corner of the model by

. typing N22 R (the final R stands for row).

That's all there is to saving DIF files..
With the DIF file which you have just

. created the Visiplot program could be
| made to create the kind of graphs shown as

Exhibits 111, IV, M and VI, as well as other
types of graphical presentations as.
described in the Visiplot manual. IR
Using the Visiplot program to. draw_' 5
graphics from DIF files is a different topic.

- This menth we are concentrating primarily.
. on how to prepare a Visicalc file touse with

Visiplot. If you know how to prepare VC
data files for conversion into the particular. |

. kind of DIF file which can be read and
. handled by VESIDIC}t then you are more than 3

”UU_ ...................................................... s

PETROL SALES IN '888 OF GALLONS

PETROL SALES - FIVE YEAR SUMMARY
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VISICALC

Abammy

e

two thirds on the:way of being able to use

“Wisiplot to:produce very good-looking:

graphs.
“incidentally;: ‘do.not try to draw any.

Uiconclusions ifrom: the graphs:accom=
“Wpanying this.article. Any such inferences
Swillinevitablybe nonsensical because they
werelprepared. only. i order to demon=
“stratethe:variety of ‘graphs: that can:be

‘produced when'you know how to.convert
Visicalc filesiinto:DIF files:that'can be'read

by the! Visiplot prograrn The:figures. are

entrrely fictitious:.

Soifar our model and graphs have S

shown: 'the \changes' that.'occurred: from

\year:toiyear.on a horizontal.axis, and the

‘quarterly. changes:on:a vertical axis.
Ifyouswantita show: the: guarterly

'-‘changes on:ahorizontal axis; you must first
usetExhibitill to: produce a new. DIF file.

This time put the cursor on'J17 (note

\\thatiwe are notgoing toinclude column | in
“our file)iand type /S#S followed by a file
“nameof your choosing, add the optional
“suffix DIF and press the RETURN key.

Next,in response to Visicalc's prompt
asking for the bottom end of the model,
enter N2 1 followed by C for column. Make

“isure that you have NOT entered N22 as the

bottam right hand corner of the medel to
be saved. The reason for excluding.row 22

“Uis that the Visiplot program would: have:

treated it as the fifth quarter.in:any year.
JUnvaddition; any. diagramatic: present-..
ation ofthe figures in'row 22 would dwarf
the diagramatic:presentation of the figures
in the other rows:because of the relative:
magnituge: of irow 22 compared: to. the
other figures in:.the:model. 3
You:'have just.created a DIF file which
lookslike Exhibit V1. Asyou can see, what

1979 678 E42 BEEE 711
19ea@ 751 707 764 792
1981 837 a07 250 954
19B= 711 792 8B87 980
198% 7391 250 935 S0
PART OF EXHIBIT II TURNED ON ITS SIDE
ENORIING T T R T R T T e T R A T e s

used:tobe columns of datain Exhibit'llnow

\‘appear as rows of data.in Exhibit V11 With
. thisiexhibit saved:as'a DIF file.you can:now

use Visiplot to produce: the graphs:shown
as Exhibit VI and: X

Finally, you might be interested taknow
that when writing: 'thisiarticle |l was
simultaneously using. four. Apple. com-
puters, ‘four. programs, two. printers and
one data discwhich was shared by the four
programs.

“ulistarted: by loading: Visicalc on one
computer, ‘prepared: Exhibits:iland 1
printed them and created the two DIF files
mentioned inthe article as well as.a couple
of additional DIF files to experiment with:

Jothenmoved 'to' another. computer,
loaded Applewriter and started writing the
article, saving it'as | went along on the
same disc which contained the VC files.

Next | loaded the Visitrend-Visiplot

program on a third computer and began
work on creating some of the graphics to
accompany this article, as well as toying
with some others.

The first attempts did not produce the
desired results so | was able to go back
quickly to the computer with the Visicalc
program, make necessary. corrections;
reprint. Exhibit 1l and return fo. the
computer with the Visiplat program:.

Warking: with. Visitrend-Visiplot.is. .a
rather slow, grinding processand if [ had ta
use!'a single: computer . switching: from
Visicalg  to! Visiplot. then  returning to
Visicale! to. make  some: corrections and
back toloading Visiplot, not to. mention the
other program: which |l had to use
{Applewriter and the Enhanced Graphics) |
would: probably ‘not ‘have started such a
project in'the first place!

l'was now ready and inspired to write a
few more paragraphs. using. Applewriter,
but at the'back of my mind | was worried
about how the graphics would:look when
printed.

So. | set'up the fourth computer which
had its''own printer.. booted it with: the
Enhanced 'Graphics program and:started
printing ' a:few of \the. graphical: exhibits
which had been produced and saved with
Visiplot.

| did not like the guality of the printing
but, at least, |'had peace of mind knowing
that the graphics | saved on the disc were
printable and | could reproduce them:later
on a better quality printer — if [ 'got.access
to.one.

Back to the computer running Apple-
writer to write'afew more paragraphs,then
to the computer running Visicale f{to
produce and print Exhibit V1), then to the
computer with Visiplot ... and so an:

What motivated me in doing:all this
work was not the financial reward: My

reward will come when andif | find out that:

this article has helped readers to create
graphics from their Visicalc files:
My motivation stems from the: feeling

Cthat | 'get when using such programs: as

Visicale, Visiplot, Applewriter andi En-

hanced Graphics, that | create things asif.

by magic.

Regardless of:the guality! of the
end-praduct, ‘creating this ‘article was
certainly great fun. | wonder whether |
would have had the same enjoyment.if:l
had used Lisa, where the electronic
spreadsheet, ‘word  processing and . gra-

phics are all integrated.into the hardware,: :

and you don'thave to jump from computer
1o computer.

PETROL SALEE '289 GALLONS PETROL SALES '888 GALLONS
L or o T - 1 R O R S e i :
SEERE BED g
i B e _..i 7
.............................. e e 1y, L
4 BB G- o GEEEESER RS Sl e e e i
g4k L ] R hogie S
g i ot
THEEE mmm@xnwnl,ﬂnvu| W
* i )
il & il : Bl e ;@i'““'““'“ﬁg@
2B e i Wt
ﬁlmmlmmm 11111 R H AT Iﬂ ""bq_‘"“ Iu-l" i
Imlilllllmnmuﬂﬂ ‘ "‘} “21 |:j L DT E'f‘: R ki i 'r'_ _ u__“.rﬂ].ﬂ.' IIIIIIIIIIIII
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ICE card

A CONTROE

WE looked last month in general terms at
the requirements for developing control
applications on an Apple Il and transfer-
ring the resulting programs onto a
“target” single board computer (SBC).

It was seen that in-circuit emulation
(ICE) allows the full integration of the
software and hardware testing. Although
ICE has been available on commercial
microprocessor development systems
since around 19786, there appears to have
been little effort to extend this to the
bottom end of the microcomputer market.

One exception to this was a low-cost
roduced by Acorn Computers
for use with their development system.
However, the facilities it afforded were
somewhat limited, and it didn't really gain
widespread acceptance. Although it is
possible to attach this card to the Apple, it
was apparent that there was a real need
for a purpose-built ICE/Debug card for the
Apple. This need has been satisfied by
Rovino of Bath, with their ICE Il card.

At under £200, with full software
support, it is a very desirable acquisition
for anyone who uses the Apple for
developing control applications eventually
intended to be implemented on SBCs. In
other words, it is for the “hardware
hacker”.

Prospective customers would be well
advised that a thorough knowledge of
6502 assembly language programming
and hardware principles are necessary to
be able to exploit the full potential of this
board.

However, in the right hands it is a very
powerful tool indeed — in fact Rovino
themselves describe it as a being a kind of
“microcomputer multimeter”.

ICE Il consists of a standard height
Apple peripheral card about 19cm long
with a 60cm ribbon cable attached at the
keyboard end. This terminates in a 40 way
header which plugs into the target board
in the socket normally occupied by its
6502 microprocessor.

The only other hardware supplied is a
small jumper cable, intended for linking
the Apple’s 65602 SYNC pin — pin 7 — to
the appropriate terminal post on the |CE II
card.

This is not strictly necessary for all
applications, but is generally useful if
extensive debugging is to be carried out,
as it allows one to distinguish between
opcode fetches and other bus activity.

Four other terminal posts provided on
the card are labelled GND, +5v, SCOPE
and DEC. The +5v simply makes available
the Apple’s supply for'powering the target
SBC, provided its power consumption
(together with other peripheral cards) isn't
such that the 2.5 amp total capability of

An ICE

card for the
hardware
hacker

the Apple power supply is exceeded.

Under normal circumstances the SBC
will have its own supply and its ground
will be commoned with that of the Apple
via pins 1 and 21 of the header.

The DECode post is tied to the com-
bined trigger line of the ICE Il card and
will go to logic O for 500 nS when the
address set on the card matches the
current address (the address match
capabilities will be dealt with later).

This can be useful for several purposes,
including triggering a logic analyser or
oscilloscope. However, for the latter
purpose, an extended trigger pulse is
available on the SCOPE post.

The most powerful debug facilities of
the ICE |l card are determined by the state
of 48 DIL switches located along the top
edge of the board — their functions are
described in Figure |. These allow the
board to trigger when the current address
of the executing program on the Apple
falls within the range of addresses deter-
mined by the Address Match and Address
Qualifier switches. :

For example, if single stepping is re-
quired within the address range $0200 to
$023F, the Address Match switches
would be set to $0200 and the Address
Qualifier switches to $FFCO.

Address match alone is not sufficient
for the board to trigger — the appropriate
Machine Cycle Qualification and Enable
(MCQ) switches must be set. These allow
the user to further restrict the triggering
to, for example, only read or write opera-
tions or opcode fetches.

A BDEN switch is provided to enable
the board (that is the address compara-
tor), and this is indicated by a red LED

illuminating.

When the board triggers there is a mo-
mentary flash of the green LED, and the
effect of the trigger is then determined by
the state of the Qutput Function switches
— gither a RESET, an IRQ or NMI may be
received by the Apple when this occurs,
and the appropriate software must be
provided to service them.

In some cases the software may be
written by the user, but mostly it would be
provided on the system software disc
supplied by Rovino.

When the system disc is booted we are
presented with Rovino's logo, then a main
menu of five items:

@ Installation of the
monitors.

@ An ICE (target board) RAM tester.

@® An Apple RAM tester.

® Loading or configuration of a printer
spooler.

® A disc disassembler.

The RAM testers are run in an identical
fashion — the start and end addresses are
entered, and a rather thorough RAM test
starts.

The only indication that anything is
happening is a tiny flashing dot above the
first “R’" of the RAM tester title. The tester
takes about 17 sec for 1k of memory —its
completion is signalled by an asterisk
printed on the screen, whereupon the test
immediately recommences.

To stop the test CTRL-C is entered, but
the current test cycle is completed first,
which could be a slight annoyance.
Another CTRL-C returns us back to the
RAM test prompt, or pressing any other
key restarts testing.

If an error is detected ERR is printed

ICE and debug
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Part 2

followed by the memory address, the
expected and the actual contents.

Systematic examination of these can
often show patterns in either the address
or data that may reveal the source of the
problem, for example, stuck or shorted
address or data lines.

Notes were provided on how to con-
figure a spooler program for particular
printer cards but, since the author's Apple
already has a 32k Microbuffer |l installed,
its own buffer had to be disabled before
running the spooler program.

Although it worked satisfactorily, it is
not clear to what extent Rovino intends to
support this particular option. | would
have preferred, say, a mini-assembler in-
stead. If someone really wants a spooler,
they would probably prefer to buy a
purpose-built card, since the cost of these
is dropping as memory costs reduce
steadily. Also there is then no reduction in
Apple memory available for programming.

The “disc’’ ‘disassembler allows
machine code from either the Apple or ICE
(target) memory to be disassembled into a
named text file (complete with line num-
bers) on disc.

This file may then be edited, using, for
example, the editor provided with the
Applesoft Toolkit, and reassembled.

This facility was found to be extremely
useful. For example, when used in con-
junction with the Debug and ICE
monitors, it was possible to disassemble a
suspect program in EPROM from the
target, alter it to run in the Apple’s RAM
(but still using the target's I/O devices),
fully debug it and finally prepare a
corrected EPROM.

Having dealt with the menu items in a
somewhat arbitrary order, we now turn
our attention to the first item, which in-
stalls the debug monitor for developing
programs in the Apple, and the ICE
monitor for controlling access of the
facilities of the target via the ICE cable
~and header.

After selecting the first menu item and
entering the slot number for the ICE card,
the screen lists the addresses of the four
interpreters which will allow access to the
target board memory map when running a
program on the Apple.

At this stage this information could
probably be omitted, and would be better
included only in the manual. Pressing any
key completes the setting up of the
monitors, and they may be entered at any
stage from Basic by CALL 0, or from
machine code by 0G. This causes the
“DEBUG>" prompt to be displayed.

To enter the ICE monitor one simply
types 1”7, and the debug can be re-
entered by typing "N".

The debug monitor, loosely speaking,
includes all the facilities of the Apple
machine code monitor and provides
several important new ones. Examining
and changing memory locations, moving
and comparing areas of memory, 8 bit

alteration, and program execution are
exactly as described in Chapter 3 of the
Apple |l Reference Manual.

Although it was mentioned earlier that
it might have been useful to have a mini-
assembler, as on the earlier Apples, it is

arithmetic, output redirection to any /O »

slot, disassembly, register display and
Function Switch  Description
‘Address - A0 . These reh’ the !CE ] card whaz mfrral address to
- Match A - Jook for. When match ocecurs between current

. A2 App:‘e address and this address (plus those result-
A3 - ing from the Address Qualifier switches), together
with the appropriate MCQ switches, the card
A13 produces a trigger pulse {indicated by the green
Al4 LED) which may cause IRQ, NM/ or RESET, as
Alb determined by the Output Function switches. :

' Address X0 These determine which bits set by the Address
Qualifier X1 Match are to be included in the address com-
o X2  parson. If address qualitier bit=1, ::orrespondmg._ -

X3  address bit is included. If quaﬁf;er b;r 0, e
i address b:r becomes a ”dom‘ carel '
X13 i :
X14
X15 ¢
 Qutput IIRQ Logic 1 otobles IRQ i NMI fmm the rarger (wa
Functions CiNME o the ICE header) to route to App!e for serwcmg
JRES o] reser on 1 resets O 1 resets
- RAlL 1 target 0 target 1 resets 1 Apple &
OV a. resets Apple 1 board ? Apple 1T rarger
aRES  Apple receives a RESET when addre’s's ma_rcf_;- _
: : triggers. i
alRQ Apple receives an IRQ when address majrr:b_--_" :
: - triggers. S
aNMi ‘Apple receives an NM! when address matcb:_ 4
triggers. L . e
Machine cycle RDY Connects RD‘/ on: 6502 to ICE header ro exrend
qualification read cycle. v
and enable ENG2 Enable §2: enab!es state to ﬁf’2 ta be. included mfd'-'
(McQ) 92 : addj'ess march {e.g. set {92 i for vai.-d address on
busk
ENRW Enable RW: enables srare of RW to be mcludedmro' o
RW address match (e.g. set RW=1 for memory read
. operation).
ENS Enable SYNC: if SYNC ;ampered to 6502 rh.rs may
SYNC be included into address match (.S'YNC-—? for _
; opcode fetch). L
BDEN Board Enable: fogrc 0 enab!es address compareror o
; and red LED r!:‘ummares : e
1 — 20
Figure : Debug function switches
By W.G. ALLEN
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accepted that the level of software
development involved in the present con-
text would almost certainly justify a full
editor/assembler.

However, two facilities that are no
longer available as standard are STEP and
TRACE. These are so vital for program
development that Rovino has provided a
comprehensive single-step and trace
facility, linked to the function switches
described in Figure L

The board is first disabled, then the H
{Halt) command is entered. Two options,
T/S (Trace/Single-step) are given to define
what to do after the first program interrupt
(that is when an address match occurs).

Suppose S is entered — the display
responds with NMI — STEP/TRACE, show-
ing that the NMI vector has been set up.
We now set the Address Match and
Address Qualifier switches to cover the re-
quired memory range, the Qutput Fune-
tions switches to $80 (that is the Apple
receives an NMI when the address match
occurs), and the MCQ switches ta $66
{for halting on an opcode fetch and enab-
ling the board). ;

The program is now executed using the
G command, and the display will show the
instruction just executed, the resulting
state of all the registers (including the in-
dividual flags of the status register), and
the next instruction about to be executed.

Single stepping is  obtained - by
successively pressing the S key, and
would continue as long as the program
remained within the address match range.
Qutside this range the program executes
at full speed, so- it is easy to set the
switches so that, say, a .section of
program. executes at full speed but a
certain subroutine single-steps, or vice
versa. :

In fact, at any stage the switches can
be reset to new values and, of course, the
register values can be changed.

The T |Trace) facility works in an
exactly similar manner, and effectively
provides a continuous single-step fune-
tion. However, one very nice- feature is
that the speed of the trace can be
regulated by pressing the number keys O

to 9, resulting in about 13 to 0.6 instruc-
tions per second, respectively.

When initially entering the H com-
mand, if the Address Qualifier switches
are set to $FFFF (match on a single
address), the program obviously sees the
address set. on the Address Match
switches ‘as a breakpoint. The switches
could then be altered to allow single-
stepping or tracing as before.

Since these facilities are hardware-
based, it can be very instructive to trace
through a Basic program, especially when
the output is directed to the printer for a
hard copy:

An Access Address facility is provided
which allows the ICE Il card to maonitor
the address of any  instruction which
accesses a particular memory location.

The  Address Match and Address
Qualifier switches are set as for a break-
point — for example, when set at $02F8
and $FFFF respectively, we would be
monitoring access of memory location
F02F8.- : _

The Qutput Functions switches would
be set at $80 to again access the
appropriate routines via an Apple NMI
and, with the MCQ switches set at $0E
we would be matching only on a write
operation.

Of course, we. could equally well set
MCQ=81E for a read-only access, or $06
for all accesses of the chosen location.
The debug command Y is entered to point
to the access routine, then the program is
executed using the command G.

The screen might- then show, for
example, 02F8 ACCESSED FROM (-1
INST) 0849, together with.a dump of all
the registers and a C/S prompt for con-
tinuing or stopping program execution.

The reason why the instruction after
the accessing onhe is displayed is con-
nected with the pipelined architecture of
the 6502, but this causes little difficulty in
practice since, at worst, one has to
disassemble a small region of code to
identify the actual-instruction.

The debug command Q behaves in an
exactly similar manner, except that a con-
tinuous printout of accesses is given
(without the need for repeatedly pressing

IATURR N GRR IR
REVRIL i L

‘i IEHRTRR

i
H
H

s |
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the C key to continue execution) until
CTRL-C is entered.

Another feature, similar to the above, is
a Call Address facility. This is used to find
the address from where a particular sub-
routine is called {the address of the latter
being entered on the Address Match
Switches as before). It is accessed by the
debug commands X and P, and this time
the MCQ switches are set at $66 (for an
opcode fetch).

We no longer have the problem caused
by the pipelining, since all JSR instruc-
tions are three bytes long, so the software
can calculate the calling address without
ambiguity. X again presents us with the
C/S prompt, and P lists the calling address
continuously until CTRL-C is entered.

A final facility of the debug monitor is
the data window. This allows 1,2, 4,8 . .
128 consecutive bytes of memory to be
“windowed’’, that is, their contents
displayed continuously during program
execution. ) :

Certain memory locations, such as the
stack and those used by the window
routine itself (340 — $44) should not be
displayed, and the main restriction is that
the initial address displayed should have
its last 3 bits =0. That is, the last digit of
the hexadecimal address should be either
8 or O. 3

After setting the appropriate initial
window address on the Address Match
switches, and the Address Qualifier
switches at $FFFF (for windowing 1 loca-
tion) ... $FFBO (for 128 locations), the
Qutput Functions switches are this time
set at $40 (since the window routines are
accessed via the Apple’'s IRQ).

Finally, the MCQ switches are set al
$06 for any access, and the com mand
initiates the function,

The only problem encountered with the
data window_ was that the ever-present
pipelining necessitated the insertion of a
dummy NOP instruction between two ad-
jacent accesses of a windowed location.

This is most likely to be required when
initialising, for example, a list of zero page
variables — it is a minor problem, and
gasily overcome.

Again, Basic provides a very interesting
demonstration for the Data Window -
after setting up a window for zero page
locations $80 to $FF, we can return tc
Basic - by entering 3DOG and examine
Applé's.use of these locations when run
ning a simple program. :

So far, the features of the ICE |l have
been described in the context of debug
ging programs running on the Apple and
generally speaking, can be obtained fron
other hardware/software packages on thi
market. .

Where Rovino's card really comes int
its own is when its facilities for in-circui
emulation are combined with those fc
debugging. _

Having booted the system disc an
entered the debug monitor, the IC
monitor is obtained by eritering |, and th
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new prompt ICE> is displayed, indicating
that any commands now entered will in-
fluence the 64k memory map of the target
board rather than the host Apple.

The ICE monitor commands available
include those for examining, changing and
disassembling memaory locations, with an
identical format to the debug monitor. For
example, DEBUG>8000L would
disassemble 20 instructions from address
$8000 on the Apple, and ICE>8000L
does the same thing for the target board
memory.

Of course disassembly from target to
disc can be carried out using the fifth item
of the main menu. Another command
identical in both monitors is for output
redirection — 1 CTRL-P. can be used to
direct the screen output to a printer.

Whereas the debug monitor provides
facilities for moving blocks of memory
within the Apple memory map, the
corresponding facility for the ICE monitor
is to transfer blocks of memory from the
Apple to the target board, and vice versa.

This is done using the ICE commands
M and |, respectively. For example,
800< F800.F84DI moves the contents of
the target's locations $F800 to $F84D to
the Apple's $800 to $84D.

In addition to the facilities offered by
the ICE monitor, the in-circuit emulation
can, as expected, also be invoked from an
application program running on the Apple.
This is done by using four “interpreters” —
.subroutines which redirect memaory
access from the Apple's memory map to
the target's. These are INTER1=$9240,
INTER2=$9430. INTER3=%9500 and
INTER 4=%95A0.

INTER1 is inserted immediately before
an instruction which is intended to access

a “target board memory location using

Absolute, Absolute Indexed, Zero Page, or
Zero Page Indexed addressing modes — it
also contains extensive error checking
facilities, which obviously has the effect of
slowing down the execution time of the
interpreted instruction.

On the other hand, INTER4 is only in-
tended for use with instructions using
Absolute addressing, and therefore has no
error checking. This speeds up the access
considerably, and it is estimated that the
delay introduced ‘by this. interpreter is
about 120 microseconds.

It is possible to further speed up the
interpretation process by writing one's
own routines, but one should bear in mind
that the delay only occurs for a very
limited number of instructions — all the
rest execute at full speed.

No mention was made above of the

problems associated with Indirect
addressing. It should be apparent that,
although the instruction itself is in the
Apple memory map. one may wish to
utilise zero-page locations in either the
Apple or the target (see Figure |ll of Part 1
of this article). _
Coupled with the fact that the effective
address accessed by the indexed address-

ing may also be required in either the
Apple or the target memory map, it is
necessary to provide interpreters to
handle all eventualities — this is why the
emulation of indirect addressing may re-
quire one of three interpreters (INTERT1, 2,
or 3).

The manual deals very thoroughly with
this aspect and, in any case, the use of the
wrong interpreter usually causes an error
message on the Apple screen.

The best way to illustrate the apphca—
tion of the in-circuit emulation is to
consider a simple application, and the
ubiquitous traffic light sequencer is ideal.

Let us suppose that the lights are con-
nected to a typical /O port, first of all on
the Apple, then ultimately on a target SBC

— | used an Acom controller card for this
purpose.

The emulation |n|:rza-asu'1g|\.r utilises
more facilities of the target board as each
stage of development is completed, as
illustrated in Part 1 in last month's
Windfall.

The assembly language listing for the
program'is given in Figure |I. Note that the
program has not been written with
elegance or efficiency in mind — for
example, the time delay routine was
written to include a zero page location
solely to illustrate the use of INTER1.

As it stands, the program in Figure |
runs entirely on the Apple. The next stage

>
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Figure II: Example program
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was to connect the ICE Il card to the
target SBC via the emulator cable and
header and utilise the target's zero-page
RAM. This was done by simply inserting
JSR INTER1 just before accesses o the
zero page variable CNTR on lines 22,28,
34, 40, 46, 47 and 54 (having, of course,
defined the interpreter by an equate,
INTER1 EQU $9240, at the beginning of
the program).

Next the I/O of the target board was
utilised instead of the Apple’s. This in-
volved first of all changing the addresses
on lines 8 and 9 — PT1PRB EQU $0821,
and PTIDRB EQU $0923. Then JSR
INTER4 was inserted just before accesses
to these new /O locations — on lines 17,
20, 26, 32 and 38 of the original program.

Finally, when the program is ready for
transfer completely to the target SBC, all
the JSR INTER1, JSR INTER4 instruc-
tions are removed.

The program’s origin is changed by
altering line 11 to ORG $F800 to suit the
location of the SBC's eprom, the instruc-
tion OBJ $800 (say! is added to define the
location of the object program after
assembly, the stack is initialised by adding
the instructions LDX#$FF and TXS, and

finally the reset vector is defined by insert-
ing 00 and F8 into memory locations
SFFFC and $FFFD, respectively.

When assembled, the object program is
transferred to an eprom using a suitable
programmer, and this eprom and a 6502
microprocessor are fitted to the SBC. The
program now runs on the target SBC as
soon as the reset button is pressed.

It's as simple as that!

Well, at great length, the process of
prototype development has been
described and the facilities of Rovino’s ICE
Il card have been examined in detail.

But what did | really think of the card
and its support software and documenta-
tion? | have nothing but praise for the
whole concept, and the quality of the
board.

As far as the support software is con-
cerned, this was quite comprehensive, but
could have been a little more user-
friendly. For example, being presented
with flashing instructions to "READ THE
MANUAL" caused me some irritation.

Also, as stated earlier, | felt that a
description of the ICE interpreters on the
screen only caused confusion, as the
correct choice of interpreter is best

decided with the aid of the diagrams.and
thorough explanation provided in the
manual. }

Rovino might also like to heed my com-
ments regarding the Apple and ICE RAM
testers. These criticisms are, however,
very minaor, and easily rectified.

Realistically, | received a hot-from-the-
press version of the software disc, and a
preliminary version of the instruction
manual — such is the novelty of this
product. Rovino should therefore be given
the opportunity to react to these kind of
criticisms from their customers.

Having had the use of the ICE Il for
several weeks, it was used with &
vengeance on a couple of prototyping pro-
jects with which | am currently engaged.
and | found it absolutely invaluable. It
actually allowed me to locate and correct
a fault on a controller card that had eluded’
me for several months. What higher
recommendation than that?

The only problem is that | have now
become totally dependent on the ICE Ik
and since | couldn’'t bear to part company
with it, I've sent my cheque off to Rovina.
| hope Windfall doesn’t ask me to do any
more reviews — | just can't afford it! &

project to function independently.

trace facilities.

[EE

Now you can build your own microprocessor
based project using the same CPU as the Apple |l/lle.
This card will enable you to test and develop 63502
based projects, locate hardware faults and develop
software from the familiar environment of the Apple.
After completion of the design cycle your program can
be burned into EPROM to allow your microprocessor

The ICE |l enables the powerful facilities of the =
Apple to be used in developing your system. The package
includes supporting software for debugging and testing,
an extended monitor program for working within the
emulation memory, plus the added advantage of program

Spend your time developing your project ideas
not trying to find hardware faults, let the ICE |l do that.

o

2 "‘3‘;@3,@»

® Examine generated interrupts and resets

@ Testyourspecialistinputand outputdevices
from the Apple.

® Fault find existing 6502 based equipment
from the Apple. )

® Make full use of the screen, disks and Key-
board during the project development

@ Printer spocler software provided to save
time.

@ Full memory test capability for the project
RAM. .

@ Breakpoint on specified address or
address range.

@ Breakpoint on specific memory operation.

@ Trace orsingle step overany area of code at
variable speed; execute subroutinesoutside
this area at full speed.

@ Trigger an oscilloscope or logic analyser on
any memory operation.

@ Investigate professional and protected soft-
ware. You know a particular subroutine is

called or a specific location written to, but
from where? Find out with the ICE Il

@® Handle interrupts in basic.

® Coming soon Prototype 6502 micropro-
cessor boards for experimentation.

driven supporting software.

This professional in-circuit emulator, (already in use in industry)
allows easy development of microprocessor circuits at a fraction of
the cost of dedicated systems. Building a microprocessor with the
ICE Il is simple and exciting. It comes complete with its own menu

PRICE:
£195 + VAT

Available
direct from:

rovino

35 James Street West
Bath Avon BA12BT.

Tel. 0225 310916
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UNDER -an agreement signed in
April Apple Computer Inc. is to
adapt the Lisa computer to inter-
face with Cullinet Database

information, which ‘it believes is
the best method for connecting a
Lisa with data on IBNM main-
frames. :

Following the news that Apple

and Cullinet Software have
announced the joint development
programme to provide a fully
integrated solution to business
information systems needs, Vic
Morris, Cullinet’'s UK managing
director, told Windfall how he
felt it would help business man-
agers.

Mainframe

THE Cullinet Information Database
facility will provide the necessary link to
allow managers or end users to have
simple access to the information needed .
to run their business.

It consists of a series of files of
summarised management information
which may be created from either
production data or external sources.
These files reside on the mainframe and
may. be manipulated by all standard
relational operators. This data can be
gasily accessed from Lisa using a variety
of non-procedural, menu-driven tools.

With the database, it is now possible to
link business managers and decision-
makers in any easy-to-use, computerised
information  network; access summary
level information compiled from produc-
tion data, external sources, and other
networked systems; manipulate this data
using the graphics on Lisa; create files
from a personal computer that can be
stored in the information database and
later retrieved for personal use or
broadcast to other users.

The system provides the essential link
necessary to access data from the produc-
tion database and/or external sources,
summarise it and make it accessible to
end users from their personal computers.

In addition to serving as a central infor-
mation resource with a relational file
crientation, the information database also
collects all of an organisation’s personal
computers into a single network.

Once documents, messages or graphs
have been stored in the information
database, they can then be broadcast
directly to selected users, greatly facilitat-
ing the implementation of electronic mail.

The database may be automatically
supplied from a number of sources — the-
production database on any external or
public database (for example,
Econometrics, Data Resources, Dow
Jones, Bureau of the Census etc) and
other networked systems.

Managers and other end users can use
their personal computers to access,
retrieve, locally store, and then manipulate
this database information. The files
created as a result of local processing and

By VIC MORRIS

analysis can be stored back in the infor-
mation database for distribution to other
users or, given the proper security
clearances and procedures, they can be
used to update the production database.

A good example of its use can be seen
from this example. Data from the produc-
tion general ledger is used to create
corporate expense statements. The
department head, working from his Lisa,
retrieves the expenses related to his
department.

He uses Lisa-Calc to determine trends
and project budgets. This may invalve
access of external data on the information
database, such as projected interest rates
on the consumer price index.

Graphs showing growth of expenses
are sent via electronic mail to the
appropriate  management personnel. A

link-up for Lisa

new table showing next year's projected
hudgets is stored back on the information
database, and the budget information
along with that of other departments is
used to update the production database
for use by corporate financial systems.

The facility has been carefully desig-
ned for use by the non-computer
manager. All the operations are menu-
driven. The system prompts the user with
step-by-step directions, and a ""Help”
key function is supported to provide
on-the-spot assistance.

The software typically resides and runs
on an organisation's mainframe or on a
separate system such as an IBM 4300,
dedicated to information database opera-
tions. Multiple information databases at
widely spread geographical locations can
be networked to transfer information
between sites, with each system working
transparently to the other.

The system has been designed to run
on an IBM 360/370, 30XX or 43XX or
compatible system under IBM operating
systems OS MFT, 0S MVT, OS/VS1, 0S/
VS2 (SVS), 0S/VS2 (MVS), DOS/VS, or
DOS/VSE. [

PRODUCTION
DATABASE

e i
< IDMSIR
OUTSIDE INFORMATION
DATA DATABASE

[ ]

———

—

=

Integréted Lisa software

Desktop to Database

How the three newly-announced Cullinet products work together
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. Apple Basic.

se text can he written
any point on the hi-res pages
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tement constructions. The
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It will be especially useful to

I

Qe300

{3 |

=M T MmTI

P T e e = B I o o )]

0 < > l_n_m

4-ﬂ§§\

\those readers who plot graph:
| lor need hi-res demonstratio
such as described in:
\'month’s Applecart  pro
\CAT not CAL. B
Finally, simple aniy
easily be carried out from |
on the hi-res pages, and
example is given.

ONE utility missing from Applesoft Basic
is the ability to put text easily on the hi-res
pages at any position. | used to
accomplish this using shape tables, but it
is slow and difficult, usually involving
string manipulation subroutines.

After | had realised how to calculate
the base address and required offset for
any pixel on the graphics screens (see
Windfall, January 1983, page 22) it was
an easy step to putting text on at any posi-
tion.

| decided to create the characters as bit
patterns based on an eight deep by seven
wide array for two reasons. Firstly it was
easy because the Apple’s text is created
thus, enabling just seven bits of a hi-res

byte to be significant. Secondly, it would
be easy to create reasonable looking
lower case characters with descenders.

To this end | decided that the “bottom”
row of any upper case character would be
full of “nulls”. These would allow separa-
tion of text between lines and give room
for the descenders. Using bit patterns
rather than shape table-like structures
also has the advantage that manipula-
tions of the text can easily be carried out
since a “constant” array structure has to
be processed. The big disappointment is
that the on-board character generator
cannot be accessed from software, and so
valuable memory has to be used to store
the character set.

Figure /
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GIVE YOUR
HI-RES TEX

My first task therefore was to desigs
the characters. The hi-res screen pixes
are controlled by the seven least sig
nificant bits of a byte in the correct area &
memory. The most significant bit partialiy
controls the colour and as far as text goes
was not important to me. The controlling
bits are arranged from left to right on ths
screen so that if set the pixel is lit and @
reset the pixel is not lit.

Traditionally numbers are arranges
with the more significant digits to the lef
of the less significant, and so to design the
set | simply draw the mirror image of the
characters on an eight by eight array, leaw
ing the bottom row and side column:
empty. This is shown by considering th
letter R. My array was designed as shows
in Figure L.

| arranged my bit patterns in Asci
order, with the top row of each pattern a
the lower memory location. This enables
me to access any character from its Asci
code by subtracting 32 ($20) and mul
tiplying the result by 8 to give the positiol
in the table of patterns of the top row o
the character.

By simply adding the address of th
table start and using indirectly addresse
indexing | could access any row of the re
quired pattern. For example, the Asc
code of A is $41. Subtracting $20 give
$21 and multiplying this by 8 (three shift
to the left) gives $108. With the prograr
assembled to sit under DOS in a 48
machine the start of the text table is &
$9400 and so the top row of letter A |
situated at $9508.

| wanted to EOR the patterns on to th
hi-res bytes so that animation could b
accomplished and | also wanted to b
able to stack vertically the text and t
rotate it through 90 degrees so that grap
axes could be easily labelled as in Figur
11,. which was created by the example :
the end of this article.

| decided therefore to move the byte
of each bit pattern into a temporal
storage area so that this could b
manipulated before EORing with th



CRAPHICS

screen. In particular | wanted to be able to

put INVERSE text on the screen and to be’

able to start the text at any screen posi-
tion, which would necessitate shifting the
pattern between bytes.

It was easy-to put the patterns into a
store for horizontal and vertical text by a
straight copy. but a little more difficult to
“rotate’” the patterns into the same
storage area for the rotated text. Finally |
decided to copy the pattern into yet
another temporary storage area and to
manipulate this into the required area of
memory. | decided to use the top of page
2 for these temporary areas in order to
save memory higher up.

My final problem was to decide on the
syntax of the commands. It seemed
easiest to use the ubiquitous ampersand
for the main commands and to follow this
with standard tokenisable Basic com-
mands. | decided to signal whether upper
or lower case was to be printed by em-
bedding control characters within the
Basic string.

Stringing along
the hi-res page

with MAX
PARROTT

After perusing page 121 of the manual
| decided that to print text at screen posi-
tion x,y (the lower left hand corner of the
first character) the commands should be

& PRINT AT XV, . .. ..
where the dots indicate any legitimate
PRINT type statement.

To make all following text appear in in-

verse the command would be
& INVERSE,
To make the text stack wvertically

i e
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Figure I/

downwards the command would be

& VLIN,
To make the following text rotated the
command would be

& ROT=,
Each of these commands would be
cleared by the issue of

& NORMAL.

It was clear by this point that quite a lot
of memory would be consumed by the
program and so | decided to assemble it
to sit under DOS and to have two forms,
one with lower case ability and one with-
out. It is the latter | have presented here,
as generally it is more useful.

In this form the program is BRUNned
at $9235, whereupon it sets the
ampersand vectors, and sets HIMEM to
protect its main routines. The first part of
the program is not protected and so if you
type in the hexadecimal dump, SAVE it
first. The length is $3CB.

| then only had to connect these
program parts together so that the Basic
line would be properly parsed and error
messages given if necessary to complete
the program. | used as many Applesoft
routines as | could (I am eternally grateful
to John Crossley and ""The Apple
Orchard,” Fall 1980, for the entry points
of these) for parsing.

The first token on the line of Basic is
checked for ' NORMAL’, 'VLIN', '/ROT=", or
'INVERSE’ and if it is there the
appropriate flags are set or reset. If none
of these are present SYNCHK (line 94)
checks to see if 'PRINT' is present and if it
is a check is made for 'AT'. HFNS (line 97)
retrieves the starting co-ordinates and the
X and Y directions are dealt with as pre-
viously described. The presence of a
comma is checked and the rest of the line
is parsed.

| used FRMEVL to evaluate the formula
found. This flags whether the result is a
string or a number, VALTYP (line 140} is
checked to see which. If it is a number |
used FOUT to create a string equal to the

.
La
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GRAPHICS

: -PR}HT CHR$ m"fm.m CRAPHICS TEXT"
~ HGRZ ¢ HCOLOR= 3

HPLOT 30+10 10 30:160’ HPLGT 30:160 TD 2?09160

Floating Point Accumulator at $1 OO—
$110 (it leaves a pointer to it in Y, A).
then set DSCTMP+1 to point at it.

If the formula is a string, FRMEVL and
the routines it falls into leave a pointer to
it in FACMO. | moved this to DSCTMP+1
and JSRed to FREEFAC to free up the
temporary’ string descriptor which had
been created.

The string is then dissected, character
by character, making checks for zero bytes
and double quotes which signify the ends
of strings. Any printable character is trans-
formed into the index to the table, the
address is looked up and the transfers
made.

Its use is best illustrated by two short
Basic programs. The first draws a pretend
graph and labels the axes and line etc. The
second performs a simple piece of anima-
tion. Note that writing a string to screen a
second time removes it. Both Basic pro-
grams assume that the program is resi-
dent on disc under the name GRAPHICS
TEXT.

40 FOR I = 160 T0 10 STER - 15% HPLOT 27
18, 15(160-1)/15: NEXT

50 FOR I = 30 70 260 STER '~3' HPLOT 1.1sa o
2-.173,:1—3ow3, HEXE e
40 & VLIN P& PRINT AT o.a."unns PER TIHE"-'
SThk RDT-- & PRINT AT 60,130;"ROTATED TEXT'
80 & NORMAL | & FPRINT AT Mmmnrml—:" '
90 HPLOT 30,10 T0 2601160

100 & PRINT AT 150:80,"GRAPH OF SLOPE —1*

120 & MORMAL
.__130 EET T5E TEXT

T 30!1;

. 110 B INUEPSE L PRINT AT 80-9-"UEHGNSTRF¥T20N BHI’-‘ﬁ

Program |

- '-_m-'.PR_m cHRs(n"aﬁun CRAPHICS TEXT"
20 HGR } HCOLOR= 314 = “HELP' '
~ FFORI =0 T0 279 STEF 7! HPLOT 140 m 1:161. HEXT
 40FDR I =0 70 279 STEF 2
50 & PRINT AT I,50sA%: REM URITE AS
G0 FOR J = 1 T0 20% REXT
70 & FRINT AT 1,50:A8 REM REMOVE 4%
BOONEXT
90 GET T8! TEXT

 SHOVE TXTPTR AND RETURN

FCHECK FOR PRINT

10N EXIT GUOT HAS $HYTE
ICHEDK 70 SEE 1F o SL‘.REEN

i ILLEBA.L GUﬁNTITY‘

— .'.GET THE ¥ COORD
: _.Is 17 oM asp;azm

 ZEROIT INCASE

TAND FOR AT TOREW

$GET PLOTTING COGRDS
iSTORE THE Y COORD
iAND LSE OF X COORD

FTARE THE MSB BF X7 EEI:IR’I!
$AHT DIVIDE BY 7 10 CALE.
FBYTE F_I]‘R_PLD'!TINB OEESET

15 XRES HAS 3BIT.

SIF O'JER 39 ERRGR -

Program 1!
0000 104 tnPs»nLe (C) Mids Parroll teg3. 925 Do OC &8 BHE ROTT
0000 2% : . BISE A9 Q0 69 : LDA 30
0003 e 3 | 9as0 80 87 92 70 . STARFLAG
0004 4 HASE  EPZ 4 S PAZ AR FF 71 LDA SFF
Coplos TS UURES . EMIE - emsspeRgl 72 CSTA VFLAG
Sooond7 & auoT EFZ 7 CEaAEI0lY 3 e BNE ﬁETuma
SpdR 7 YTEMP  EPT B DIEA RO
0a0% BOTEMP C EFE Y L 9YEN LY : . CHP #ROT.
0011 9 VALTYP EPZ #11 - 926C B0 BHE TNV
00%E o 10 INDEX =~ EFZ $5E e 35TF
SnratEiE 11 HINEM = EPZ 373 ea70 aloE7 :
o goen 12 DSCTMP EPZ $9D 9373 AR 00
R0 13 FACNMO  EPZ $AD © 57m AN g STA NELAE
QOB 14 CHRGET = EPZ $BI - BIIB ED 0 - _. BE@ RETURN
0087 15 CHRGOT = EPZ $B7 TG B CINU: e
QoBE 16 TXIPIR EFZ $BE - 927A LY SE B3 CHP 4THVERSE
00E6 17 HPAG  EPL $Eé 92/C KO OB B4 BNE PRINT
i 18 % s C9E R IR 8S S LoRdtIEr e
0800 19 ¥ TOKENS 9780 BUBS 92 BS STA IFLA =
o ooaoe- S0 % S - 93 87 RETURN:
TO0BF 7L OWLING EPZ 143 . 9BI 4L 9507 68 ; .IHP'UPIm‘fE
Tangnter i nn e BT BRIt mogh o B9 IFLAG TES 5O
009 23 HORMAL -~ EPZ 157 9287 90 RFLAG ~ DES 150 =
O09E. 24 INVERSE EFZ 158 gagg- 91 UFLAG  DFS 1,0
- O0BA : 25 PRNTOK  EPZ 185 9389 92 FREINT i
QUESE 260 AT . EFZ 97 9287 A7 HA vl : LO# 4FRMTORE
e 22k : . 528R 20 CODE 74 SR SYNCHK FTOKEN
ooosi0 28 1 summﬂmss ETL".. : CgmE AR LS TS LIA $AT
0800 : 29 K 9290 20 CODE - 9E JSR SYHCHK
02F0 30 TSTORE  EGU $3F0 9293 20 B9 F& 97 JSRHFNS:
028 ; 31 GTORE . EGU $3F8 9294 B5 03 98 STH Y
kR 32 ¥STORE  EGU $2EF 92968 85 04 gy 5TX BASE
SRR s 33 YSTORE  EGU $2EE LPL e 100 &
o i 34 AMPER  EOU $3F5 527 101 t CALC STARTING COORDS FOR STRING
Mg 35 ERROR ~ EQU $D412 SR 102
CTggs 34 UPDATE  EGUSB99Y 9198 98 103 TYR
- DI7R 37 FRMEVL  EGU $DO7E 9298 A0 07 104 Loy 37
CDEBES 33 CHKCOM  EQU SDEBE 9291 B4 06 105 STY XRES
 DECD. 39 SYNCHK  EQU SDECO 929F 38 106 SEC
- E3EN 40 STRLTZ  EQU $E3ED 9200 ES 04 107 SBC XRES
i 41 FREEFAC EQU $E&00 9242 08 108 LooP PHP
EDRd o da FDUT- . EQW $ED34 9243 26 07 109 ROL GUOT
FéB% 43 HRNS  EGU $FEBY 9245 05 04 110 ASL BASE
0800 ey 9287 28 111 ROL
0800 4% mEI ue aHrERSﬂHIJ 9248 28 112 PLP
om0 ib % 9245 90 05 113 BCC ADD.
EgIS g ORG $9255 924B ES 06 114 SEC XRES:
9235 e o pETeI000 e S2AD 4C B2 32 115 JHP REXT
o osoam Ay s 49 DA ¥C - - iJHP COHMAND 9280 65 04 116 ADD ADC XRES
237 BDFR 03 - S0 STA AMPER. St 5 9282 88 117 HEXT DEY e
9IIA KT 47 - 51 LDAETART 9283 10 ED 118 BPL LOOP:
923C 80 F& 03 52 STA AHPERTL 9285 BO-03 119 BCS LAST
S9U3E RS 730 - 53 STA HIMEH 9287 85 06 120 AL XRES
-9 AR T2 54 - LDA /STRRT . 9209 1B 121 S the e
 9M43 B0 F7 03 55 5T AMPERZ : : - - 92BA 25 07 122 LAST ROL OUBT
9746 BS 74 Shaa STA HIMENHL s s RN O 123 STA ARES
9248 80 A e © jAND BACK TO BRSIC . 92BE A5 07 124 ~ LDA oUOT
5249 : 8 START o S St S OIRI005 195 BPL CHEEK
- 9249 [5 91 N9 CHP ANORWAL IS FIRST CHeR THE ~ 922 a2 35 126 ERR LDX 53
S24H DO 0D 60 BNEROTIT - INORMAL TONEWP - . N4 dC 12 DR 437 - JHP ERROR
 eoiliAv 00 o S S s 9167 €7 28 128 CHECK - _:H.P 0
oD @svr &2 STAIRLAD ETRNEE SPRRERR
: 5 : = DICE A5 03 130 LDA Y :
. 9152 B B3 92 63 . BTA VFLAG . 3 e = ;
it : ik CeIEnER R0 13l - DHP 192
9055 8D g7 92 a4 : ST#4 RELAG - . 9UEF B0 Fl T3 - CBOSERR
9758 F0 29 e - BEQ RETURM - e S -
905 y &4 ROTITH ¥ 5 i T :
9254 €9 BF &4 eI
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7001 E& 03 133 INC Y
9303 134 % :
920 135 ¥ PARSE REST OF LINE
9203 136
9203 20 BE DE 137 ISR CHKCOH
9304 138 PRINTITS
9206 20 7E DB 139 JSR FRMEVL
9209 24 11 140 BIT VALTYP

- 970H 30 0A 141 BMI STR

© 920D 20 34 ED 142 JSR FOUT
92E0 B85 9E 143 STA DSETMPHL
92EZ BE 9F 144 STY DSCTNPH2
GJE4 AC F4 72 145 JHP STRING1
7267 145 STRE
92E7 RO 02 147 Loy #2
92E7 B AD 148 TRAMS  LDA (FACHO )Y
92EB 99 90 00 149 STA DSCTHR#Y
92EE B8 150 DEY
92EF DO F8 151 BNE TRANS
72F1 20 00 E& 152 JSH FREEFAC
924 153 STRINGIL:
92F4 20 0A 93 154 JSR WRITEL
937 135 WHTHATLS
9IF7 20 B7 00 154 JSR CHREDT
FIFA 157  WHTNATH
92FA FO 0D 158 BE[ NOMORE
92FC [ 2C 159 CHF #%2C
92FE FO 04 160 BEQ WVIT
9300 CY 38 161 CHP #8330
2302 10 02 S BNE FRINFIT
9304 183 WVITH
9304 70 Bl 00 lad JSR CHRGET
2307 DO Fi 145 BHE WHTNXT
7307 = 144 NONORE: "
9307 40 167 RTS
7304 168 WRITEL:
F30A RO 00 189 : LIY #0
930C 170 - PRINTZ}
FIC 45 03 171 LDA Y
930E 85 0B 172 STA YTEMP
9310 49 00 173 LDn #0
3312 B5 BF 174 STA INDEXF1
9314 BC EE 02 175 STY YSTORE
9317 Bl 9E 176 LDA ¢DSCTHEHL JsY
9315 10 01 177 BNE YES1
9318 178 NO1t
9318 60 179 RTS
931C 180 YES1:
931C 7 22 181 : CHP 3322
$31E FO FB 182 BER NOI
9320 38 183 SEC
9321 E9 20 184 SBE 520
9323 85 SE 185 STA INDEX
9325 A2 02 186 LoX 32
9327 187 MULT:
$327 08 SE 188  ASL INDEX
9329 26 SF 189 ROL INDEX+L
9328 CA 190 DEX
932C 10 F9 191 BPL HULT
932E 18 192 CLC
930F A5 EE 173 LDA INDEX
9331 89 00 194 ADC 3TEXT
9333 85 TE 195 - STA INDEX
9335 A5 F 0 1%8 LDA INDEX+D
9337 69 % 197 ABC /TEXT
7337 B85 oF 198 STA INDEXH1
93IB A0 07 199 Loy #7
2330 42 07 200 LI 37
933F AR B7 92 201 LI RFLAG
9342 FO 1B i BEQ HORIZ
9344 203 PUTING :
T344 Bl T 204 LDA (INDEX )sY
9346 99 F0 02 205 STA TSTORE.Y
9347 B 206 SHEY
9345 10 FB 207 BFL PUTIN
934C A2 07 208 LIX 37
FIAE B0 07 209 BYTES LDY 47
9350 B9 FO OZ 210 BITS LA TSTOREsSY
7353 44 Taian LSR
9354 99 FO 02 212 : STA TSTOREY
9357 3EF8 02 213 ROL STORE:X
935A B8 214 DEY
5358 10 F3 215 BFL BITS
9350 €A 218 DEX
735E 10 EE 217 BEL BYTES
9380 30 08 218 BMI WRITE
9362 219 HORIZ: S
9347 Bl 52 L LOA CINDEX )9
9344 §9 FE OF 221 5TA STOREsY
9367 88 222 DEY
9358 10 F8 223 BPL HORIZ
236 ; 224 WRITES
F36h A2 07 275 LIk 87
F3EC 226 LOOPLE :
935C A4 0B 227 LDY YTEMP
PATTERH

TUSED LATER

i15 IT A COHHA NEATT

FEVALURTE WHAT'S THERE
$STRING OR NUHBER?

FCREATE STRING FROM FAC
FSET POINTER T0-IT

INDM PRINT IT

SNEED 10 SET DSCTHP

i FROH FACHOSLOD

SDOR'T NEED LENGTH
iFREE TEMP IESCRIPTCR
$PUT 1T ON SCREEN

$CHECKE THE CHAR

F15 IT A COMMAT

IS IT A

FGET NEXT CiaR

§BACK TO BASIC

FINIT CHAR COUMTER
$GET COORD FOR EDTTOH
$CALC INDEX OF CHAR
iSTORE CHAR COUNTER
SGET &SCII OF CHAR
SBACK TO CALLER

$5TOP ON A QUOTE

SPUT TH RANGE O TO $3F

iTO KULTIPLY BY 8

FLEAVING RESULT 'IN INDEX

iADD THE ADDRESS DF TABLE
FSTART :

$COUNTER FOR COLUKNS
TAMD ROWS
PWHAT' S ROTT

FUSE TEMP STORAGE

iCOUNTER FOR BYTES
sCOUNTER FOR BITS

“EET PRITERM

i TRANSFER BIT PATTERN
10 THE STORE AREA

GET THE ¥ CODRD FOR THE

FILE
F36F

5371

7372
9375
F37T
2379

G0

937F
9382
9304
9384
2384

93RT

7389
F3a8
FI8C
38
380
F38F
7391
353
F394
F3%6

9398

2393
7399

9157
F3I9E

9390

9IF

F3h2

9383

FIAS

FIA8

F3AR
FIAC
F3IRE
7361
9IEL
F3H4
73BS
IE7
389
3R
F3L0

_ 93BF

§3BF
73CL
RIC2
F3CA
G304
LT
ics

~73CH

FICK
I

2300
T30l
7302
Fan2

P304

F305
Fans
P3L7.
F308
F30A
F30C

- 930E
93E0

F3EL
FIED
F3E4
7366
FIEG
FIEA

F3ER
- Y3EN

93EF
FIFL

I3
S 93s

F3ET
PG
F3FE
93D

F3FF

F3FF:
7400
F400

BE
84
78

A7
83
All
1l
13
fib
Fo

A
26
Ca
10
46

A4
a1
1
LG
Lo
0

AG
Sl
71
#E
Ch
10
RI
F&
RS

83

40

AL
Fo

Lo 93

85 92
F8 02

o

7

97
04
04

28
01

09
04

C7

g7 92
a7
08 -
03

C4 73

g8 92
09

18"

B

&7
85
B0

A4
£8
4

A
]
i

Ly

9
.13
5B

&0

25

03
L3}

05

o7

7

EE 02

aC 73

EO

03

30

Ay

4h
A
EL)
05
85
A5
29
h
0o
65

85

E4 -
05

07

0%

05

B0

04

04
04
08
0d
08
ad

04

' o0 00

EF 02

EF 07

228
229

233

”33

239

240
=041

242
243
244
245
248

7

248
249
250
231

252

253

250

238

297
298
299
300
30t
302
203
304
305
306
307
08
309
310
311

SHIFT:

NO:

END:

_Goon:

VBT

HORIZL:
HEXTEY

YCALE:

YES

- isk
i

b

313

34

315

3t

317

318

iy

TEXTE

~5TA

LER
LSR
LSR
LSk
ORA
ST
LDA
AND
ASL
ASL
ALC
STH
LD&
ANLE
LEK
TR

ORA

LT
AT

- BEQ
LUA
AIC
: BTA
BONE:
- &1

HER

ttenﬁ

YeaLe

[ TEHE
y IFLAG
STOREr®

XSTORE
XRES

TENE
SHIFT
et
CHASEY Y
CBASE )oY

#40
Goon

TENE

% {EASE 1Y
{BASE)eY
ASTORE

Looet
RFLAG

URT

YTEHE

NEXTL

UFLHG

¢
: i

g
HEXATL

quoT

quaT

YSTARE

 PRINTZ

{iéé
YES

#4530

HPAG
BASETL
YTEHP
57

BASEHL

BRSEFL:

ATEHP
#3800

sassﬁﬁ

BASE
BASE

YTEWP-

158
IOHE
15080

BRSE
BQSE'T 3

 FHOUE UP OHE ROW
© iFINISH B ROMS
iWHAT’S RDTT

_ FHOVE UP ONE Ko
 SMETT

fCALC HEW- hHDRESS BHSE

FINIT TEHP 70

FZERQB

_ FINVERSE unﬁisnv i

iSUPERINPOSE PATTERN

iGAVE ROW COUNTER
§WITH #BITS REBUIRED

lFUR THIS BYTE DF HIRES

 SMDUE BATTERN A3 KEGUIRED -
JINTD TENP AS WELL AS &

FONCE HORE FOR R
- iBND SHIFT ACC Bncx 10 CLEAR 7

BET THE BFFSET FER THE BYTE
FADJUST HYTE

FAND FUT n N

PBACK TO EASIC

iGET PATTERH
iFURCE THE FATTERN
FAlD FUT DR SCREEN
$RESTORE ROW COUNTER -

! HDHIZl -ﬂ o

. iGET DFFSET FOR 1ST BYTE
“iSAFE AS CHECKED BEFORE

#GET STRING COUNTER

$MO1 SO BACK FOR NEXT CHAR
}15 T ON SCREEN?
;nlscaan'a_uugﬁ:

{BACK TO BASIE
Y CODKD ALREADY IN ¢

- WHICH FAGE?

0000000000000000 fspace

58 WINDFALL November 1983




L

L e e

Y

60 WINDFALL November 1983

00
22
02
00
22
2h
00
22

13
¥
T
ba k2

A TR =
AR 3 k3

il




M M = ™

Ll . D

GRAPHICS

et BTSN A

stnbﬁciﬁéu DuMP oF - @ @ @@
THE CHARACTER SET - ~ HEXADECIMAL

93CH- 4C OC
FILO- 68 60

6 20 54 48
47504

9 91 10 0L A7 00 81
8D B8 92 Bl 87 92

CO- 07 CB 8

62 WINDFALL November 1983

Huﬁp UF -




Opplecart

Monthlly review of
Apple in education

AR
e :
i R
- : e e g
ik e 8 : =
L = .
3 G 2
s
e
L
@w\;@xs!ﬁ%%&g
-
o

S
G @zﬁﬁ’ﬁ‘*
:
e i

tecon
SR u %
“peering over his glasses, and has the e e |
WE@@E@%E?@%@ s, an ggizggé : WHAT is Logo and who should use it?
= - . ﬁ&i@ﬁ&m;ﬁggm — This introductory article in our m;w
. - . su:ne:_ on the Iapguage_ answers these
questions, explains how the Turtle got

equals.
i o a&%’»@ww = - iwﬁ*
! _Mw%%&%ﬁ%@ o §%§;§§§§§@ :st:;lnl'le and argues that far from being
1 h : anguage, logo has an im :
T ort
role to play both now and in the ';utu::t

e e

ssage with e rest of it.
, Computers and P them Fi
bt e
%%%%EE%%”%W%Q@%?%; e
- proposed tharchiidien of five-or six
. : uters using L -

£
i

.
ok
d

‘%&%”w&, : : i T 3&@
='!  toylanguag @gﬁ%m- e
T bR
- v ; i ; 2
e
s it Ny Wit iy, Exven
T e, wﬁ%@@ ence work,  comp
O - nes P A e i
: E e o %”ﬁws&i‘@_ ;;I&?‘&% e i .@.m?;” g e
»%m%%ﬁ%%%%%%%ﬁéﬁﬁ% senton %%%%% e
more readable. ch clearer and programs are s
The key idea of Lis e =
e T e =
= &%*%ﬁwﬁ%ﬁﬁyﬁﬁﬁ é% ©
e
- Bl s secnitad
el i
g‘;g&%l%%w»w“ -~ i £ ?@Qﬁ%;ﬁ%%& re

ST

i
i
=

o

3

e
g



e skl
. ER R RE RN

L b Wb o, BN o), Bt o |

el TN

FAFA P\ ™

— A, =

s
WSSW@
i esﬁ%g& @zw&‘s-vwe@s&@@&&w
gwsgss;&,:gg,eg wwﬁ?s&@ﬁ&%@w&@@w&wwgﬁyﬁ»w
i @swswws-w&”%%@@m&ﬁmm@s@&wﬁw%m&&@wwa@m&w -
| Wswswé%wsw% L Vﬁ&vg‘ﬁﬁ‘@m@«*&@@ﬁwwswe&e&s&
| W&M@eswm&s&@weéw&%wxﬁwww esfess&@w@&s&@wmw&ss&%@sw%mwwws@w@sw
G e e sss@wess@mesewwy@&ww@@w@m@@m&@ww»ww&@» =
G &‘gwgs‘sh»ss @@&:@@ews&&% e G &wv&&w&@ss&@s@m@@&&ww&&g e -
= D o e e G @www&@@@@&»w@wgwe&w&@
- wwwﬁw&s&&&w%» rii e&www@@w%&&&%@www%& S wm&a&@ww.w&&&wmw@s@www,@wwm&www&wz T
sé@s&&&&%& %w:&w&%&ﬁ@ %w&vs&&&@‘@w&w&i@ e x%sw»s@s&w@ss@sw@ o .ﬁwwﬁw&@-&&%ﬁw
w&s&*&w«m@é&e&@@@me&vww &@&@W»@@&w‘& i a&&;@wm&wws&w»s&&@% w&www@wﬁ**ww@w%m —
2 &&@@&%&s&&&wm mw@w&&&%m& W@www@ﬁ&&m&&vw@ i &sg@&&ssmwgw@wwm —
et o G M&“&@’@@WW’*&“ L R
e 5 -w&@é%&@&&w&s@m&& @»@m@ﬁ@fﬁ_%w &www@&@w‘&ww -
L e wﬁsﬁs&&&@&&‘@ﬁsw‘m% = e
. - .
siie P - —

i
gs@@ .
B S
e E
L %ﬁzm e o
@--m@m&w&mﬁmswm@@s e
e Mﬁggé@e@&@e@e&s&w@
o @ﬁ@?%&&&&@ﬁ&ﬁ@@ﬁs&»&&@ .
b w@@&’éa@&m@w&s&w@www -
b @y@»&&%%&y&&%wﬁe&%&&& .
g@g@,&& yﬁ&%&s@@s&‘@w‘s&& .
e @@@‘%&@:@ s s i b
fe . . o :
%@@&w@ G e e e
T @@sw@-‘&& o e i e i
| G @'&&&ﬁﬁ e G 10 &w@
P . .
e o e e
- C -es:see&ss&w& ssfssmesas&@ Rl i
E G @:&s@waﬁa&w e e .
e o A ;
i S L i -
o e L = G G
. o - Lae .
WMW:@ . o =
e . . .
;@@W@w G e e
B e . -
& L S o S
P . .
- . . .
B @g‘w . S
@‘Wﬁwﬁﬁg . . .
e o . .
B L e
wwww&& . e -
P . . ﬁgg@gg - .
WW%@;&%“;W e .
e o -
. i
e G
. s L
o L .
e ﬁé@‘ﬁ&& G

= bly for I
g mﬁibﬁ’i&eﬁéﬁ?m?@w
=t »ssw%w:&%zs&m

r .

i
i
e
Wwﬁﬁﬁgw e
ww&,wwgg&&gwa L
B e s
WN,@”“@*@W@M«W«@&@«@? S o
;WW&;@&&&W G i
st ;@,&@@w&w& i i
mmm’m@@’ &ﬁw&&&@@%&& s e
o Qgs@xs@a&wém&w G e e
w g.é‘smm@»& i %@@@»@w&ww s
ﬁy,&xw&@s%&&&&‘%@@&%@sw»@ o e s
e wwy&www&&&w@m
e oﬁvi@-;{s Tik
T
SRS e
e ely to adv,
i i 111,
I SiAmeneal et
il ultiplication,
@@éé{e\of by}i s
- ] z i

ww@w»&w
G
L Sl i
&&wm&&ﬁw&m%%&&
i S

e -
i :
mggﬁﬁﬁw‘g@@&&» el S
i o e wxs&@sw&@ﬁw&@w -
iyﬁ‘&g@,@@wm L e e
0 wv@%@mw&&w@w%s@&&- -
i awsaeswssw@ S . e
Mwwﬁwww‘s’& &wwswms@mw» e
&w@&w”ﬁﬁ@ﬁ@%&@@‘”@&&&&&&% e -
mww@«* G G G
B a@@@%@s&ws&w@w =
szwwmwwwww S e e
e S ww@weﬁ-@mwww&»wm&m e S
\memwwgﬁﬁgﬁx%sx "‘*ﬁ‘ﬁiﬁ&ﬁ . ®§§§w&w e
E
;ﬁ@gﬁi . . .
,\$$W§$&x$&&&»@s&%w&$&v s
. w@@@@sm@&%@wwwmw &
G s L R G
o &&@.&wswwmww&&@ G
a@wmmws $&’@%w&www®w®w$ S 2 3 !
G @&w&@$$”ﬁ* w:ﬁ%w@wwwx»@ww&@m@@&g% @@w@mwwa&w i
e o M%@@*ﬁ%&‘&wwﬁwv&@&@&&w S &s@&@a@&w&&w s
@@%@@3&8&&*&33&&*@“@**”“&“%” L e o : e
L o L . G e i
Wﬁ@,mmw& xw&a&%&@x@ﬁsws&w G G @&s@@%&&w@ww
B WMW‘W‘SW*‘”@ - e e
mwﬁ,&»&wwmwwwwwﬁ B e e e :
B ww@wmsww@@‘?w&& S - e
i %wwmmaw;w&wwwwkmw e i e e
g@eww@ww&vwwwwwﬁvﬁw&w&w i S i B
M@;&%ﬁ%@&@’»«imww»wé&%&&%s@ wwmv%&&s@%&&ﬁs@s@s&@s@w&%&wm
@W%«%%wﬁ@&@&“&&%@&w m&»w@.@&&a&s&s&ﬁmw&& G
Ww@w@m&s&@w e @&&w@ﬁ@&@&w&&«w
i G @@@swwm&%«y@zw
wm@&%&%&e&@ms&a@w
e e
-

-
e g s
’fé@g&ﬁg ssf&’-%“&@’&* 98&&&%&%&%&@6&@@
‘%&‘M,&ww&xw&@@ i S e s&s&ws@@‘&%@fW&vm&mvw%s@wﬁ&z&#&g&@&%
. essgsmwgw%wwssmm&mm@@w&« e T e e
e S we&e’maxwwﬁsww&&%@& e e »&@@&v@ﬁww% -
G s&@@@ww&ww&w&@&#w@& -
S &w@w&a@&&&@&www@m&
%Wﬁkﬁ&%& g G
s o e
i S
G e
G s
e g e
ms&wﬁ:@&& %&@&@W@W%s& e
g i m»wwwwm&&&%wwwww»w s
i = e e S g e
ewwwwws&s&@ e . i i s&w%»%wwwwww@»&&vw&w s
= www%&m‘_& i L w@w%wam&a&& e i i :@@wwwmmm»w 2
e o e = e %&@%W*&&ﬁwwwﬁe&&vw i,
4 &&w&&i@wﬁww‘% e e - s o G
»zawmww&%ww*&g%«‘ww%@w*&%% Fs Ga @cw&&e&&&&@www&www&wé&
gwwwm&&@ﬁwﬁ@ @&‘?i‘smm@www%@wwsm«m aEs e &@@w%@s&&@www
w&%@%%ﬁ@@w&w&@&w& MN%%@«M@»»@&%@ e 2o e R L
B ‘@@%w‘ﬁ‘“w’%@@ o L - o e e G
L : S e G S %&&W&Mww«swwww»@
W@,@W@mw o A &W e i - @s:ww.wm&sa w@ws&wwxzaww e
.@Ms&@@wwm@&&w&w&& Ry aﬁg : msssss@wwm@ i
ey »we&wﬁw‘@ﬁ‘w‘ﬁm%@ e E e &@@@@wwww@@
Awmwﬁ@«@f«f&%@&&we&Ww e s '@f&:@&e&@ww@ e i
A e o @s&@@m@_&%w@m i =
MM"*W&@%&&W%&@’%WW - w»w&&@%m&&ygw :
R MW&W&&@ www&&&&@@@w@&www$@a&@ww®
S @mw&e&ww«wm»@m&@@mwwwﬁwww
T w»@zwws&wwwww&@g&ww@&w‘ww
u&w@&%»&&%%@&ﬁvww
“”“&Wﬁw&ww%




Cpplecart

i T %ggw&mave«@zwm@
i @w@&ww&w&»w»&wvw»w& S R
i @a&@&@mwww»ﬁ»@aw%mm@&w@»:&».@«@wgm@
——— e B IR ?gggggwsgg&w&»w»w&ssa%&ww&&w»&ww&vss.sssa&.@w@@%
T @e - i . Eaae MWW”W%%%?Q;&X:izixmi‘z:“::“MM%
e Hi esf sss*ss& i S . S s : SR
- . = s
',,‘;emsww@s»»wvm&@@x«mw&wy@@sswww&f@@@@w L - G &§§§§§§§§§§§§:§§§§§§§é
"j,&wwwmw&wwwwwwwe&&@s@w@w& e e ﬁg&k%@s&»m’ s
e swsamssw&mm&w@s& o e e e G .
e G R e . - i s -
L %-»@&&W&a&&»:&a&@@%w@@%..$&$$&§ - m T L e
:W@W&MWW*WWW e | . W%&@%&&&@%@&v@%&&&& i S R L
S i ia z@ i G @s&wx&m&swmssw . A o S o
a S e - G &@w»www&e&&-'@ S S e o
e mm j . S G 1 i
m»m gﬁ?@ " e L w&x&wﬁs@w&ﬁsws&‘%v&& e
s wemssamswsessmmswmwewwsww«wmsmw&& SRR L e
i g &x@@@a@@»s@&w@@ws@:&@w@s@@@m@ i S S s L
s G sswsg;,ss.;& i s S
%?Mwms? g imﬁ - e e
. i i . s .
S e e
e
G o S
: s i
s - @&%9@88&&98§&&&$$&$&$$&.&s&&m&s$§
e e aan e T

- = = s
e o
. gmﬁﬁ@?ﬁ?i mwﬁmmﬁﬁmww -
-
i - Mg onal software often has to be
o - d W)ngw% 2 -m&g—@g@g
g by British sc pooe dhe mest
e
. mmmai@&%ﬁﬁ%www | el
= - g?
-
. i&ﬁ%@mm orinstes |
-
-
- -
-
i g@’g . .
.
.
-
ggﬁ = »....‘g
. : -
o G s»ww@svs&&a@w:@w%x& o
R i ‘8&%8&@%’8&&8@&&@&@' R
&s@w&&@@@:@g@v e
the |
- - _ |
- -
G
. i
entre. Si
o L . T 8.
&3&&@&$$9$WW ”wwgggxgewgwggﬁg &&g‘ﬁ%g‘g&@&&@&&ﬁ i }f%
Y, < o s
: o e manan, L
;§§§’§a§§$§$ @i‘ﬁ’@‘@‘*&'%@ ﬁfiﬁ?&,ssimimﬁmwﬁﬁwwwi‘:ﬁw;‘i‘wwwww{;a =
i : QW‘ v‘c‘8982’}5--&V@"&"&’&’&289&w*@&éy&wwwws&&«y&xwv@&%x i .
- i &%i e mm S
B gg;g? i i e ‘9& e 2
. &@ﬁéwm«z e«s@i- :ev«:&?&s&:&&wa&».&aHs:v-&vew@&&&ss@«awésw«w-&#aw@@s s»»fswméfé _social =
0 get the fla go -0 = . maths sclenco s ]
£ o s
e s " L S Sf SEm 1
~ without going to the trouble. 9.WMW@:;::;:;mx*ngggzz:z;ggig;mm mggammlfm maeé? W*“g*@ € a .
s yg% i‘ s T ;,’?;‘. ’Mﬁﬁixiiw 5 s ;§§§f§:§,§§§@& mﬁ§§§«§tm A i ww%&%@xz;w-
e m mﬂ e “, ‘ o i e e St L ; 1
: the next m&ms»x%?éei%m twilbe - ional teacher group but MW% fosting
e T TR S i A
Ui s sores © ' Logo programming w@éﬁﬁmaﬁwWgwwmmwM@@?MMW&
i &W%@w%w:&«&«ﬁ‘zkw a?im% = 2 g&&ﬁwﬁw&gwwﬁzggggwss§§§§$$§§§§@5»®
i i L i i
ﬁ@g&wwg@% ,@;;;%&Mzszg = - ;@83'@’ggéﬁxéﬁmzmm:s%gwm .
-
. . § ok.
r@mmé le.  says -
&@58&:&@& R i T
ey
?w@&@m@
. . L
G G .
. RS
&&W
R
S
Gk ot e §$$
R o
s ¥ R
o o - o spark them -
it e S
~ other . - > was set up by d
bl 9“’*
.522&%&3 % e - ed a gr
e e
9
s f@g o _lean :
! e - = |
| lean nost - e
z : S %&W&%@@@’&@&
o
o gﬁms&ﬁﬁ%@mﬁ@% gmmw@‘g&
sl o e
0 -
eg§:,§§»§£» . Mwmmﬁwwgﬁ
. : m&@@w@&& e
. . . w%@ ofl8adisc.
% % @i@ e i ww&@»w%§$$£§§2§§ R
- : o
o
t my readers. If you read - : f§g§mwm educational
mmwm i e S s o %e& m gﬁg i S
%ﬁ%ﬁés is wh mwmwwwa@w“ S e - 2 o Q% _ brovige eaqt EE L
5 g T w@wasfass\«wwxsi e g@;-‘gﬁ § G
e B o e @z@wﬁsw&s@&&@ e é v ? i e
rmﬁ s&wesm&aswa:@ s G e T i
m L . $§s§§& &‘39 &gﬁﬁggw@e@s@ gw‘w
£
g &ﬁiﬁﬁi?ﬁiﬁgmwﬁ = A s o @‘?&?@swmmﬁaiiwi% mﬁ&‘m%ﬁ@é
- e AanE L &@w%@ﬁéw@&w&&v@&%&%&%% .
. : o o
. i . = o : American software should
ssf\ss» o mmm e e
ogo is slig 35 sion : ot ached cauti oughjustthe ideas
wwww;wg §§g§m§5 . ”@@m %ﬁw&w@e&&& e it well worth !
@ﬁ : e e i ke |
o aw ; . L e, 1
o MOt ot \ Hos ol e s - onerated by the m ek IF - Wello wor
m 8§®%$ o ng 4 - .
&&i»w ?h it
.Lﬁggw g‘&“

S

85388'
S i
e - ackages
i fm gﬁsggzggg;:z:&ngzf:&gﬁ&‘gé’%gﬁ@&we@,s.w i :awm Wg%é‘“m%ﬁg: S éﬁ Mﬁgg magggggv;gg
: A o s : .
o Pim w“ﬁﬁ* i gim “ "*% e ost . . ﬁmﬁdm@ 3’&@%@@3% ik ‘%%Wg%i‘g?&(ggggxww
"i"" Util!t}mg &’e; - ws’ ev i wsomé;gw@ e W&wgw“&”“ . S --m%ﬁ&w& i mw % o
o mbers of ﬁf@ f;@é&* . erta w@@s@@&w@»@o&ws&mv-ﬁ e ‘»sw»wwmss'msm@ i
: QMQ mem g§wm Mwm i G «ifgg e - apmeman o ﬁ . L s 8&:&'«9;%&9%&&@
ooy Pam Valley, Shel matico Contre == ~ in the classroom. _ . :
W& Jni
O ?&5 S
~ School

e
S

- for
ucdtion, : i e i &ﬁggasmg%mxg?ggﬁggx& g@mﬁ%&w&&y
of BLUG costs £7.50 and entitles you
lf.m&k Bl e e %% G

i

Mer ) wg&mﬁﬁégﬁwwmmw
i ?ﬁé&?ﬁﬁﬁiﬁ lictoly, intoniiancees - =
e lette:

wessse&swz e
&i

9?

rto
andnee e
i o WW§§ Qg«e;;&;wmﬁmm@mm m&mmgﬁgggiggxgxgmgzgzgggizwﬁ%$$g§§§§§%‘:
é e for %#@ o 5@ i
. s I ang é‘1§§ “‘”‘ o M’& --gﬁﬁgﬁ&g&mwm&@w&& m@w&@&%& s siaes that wg”m‘fﬁcaﬁ mﬁ@?ﬁ .
evmo P’ﬁ’ égf %3 @;m{ g zss&mw‘ssme e S = i
| : i‘w@i’u” pi i @@m@»&g L - i
T %ﬁﬂﬁwm ?3»;?% . -
'E&lw lson (McGraw Qfﬁ?% ol
i ki) S

i *E‘&Mﬁ‘f@‘g gg%gég%
couraged to build a library o

be ence
e @“w* %mww - Which tcacher %@ﬁéwwwww
ter Ross (Addison We %?&meﬁm

k@'w i
S S S
8829%‘9585&259&‘&“85‘358&359‘8{$&3&$%$’®W$W$
-ac e @s»g
g ‘@ : - ‘ss»af
i «&8‘%‘8’9“‘289 W«@‘mw&‘&fﬁs&w%&v&w:gm ’&%38 @»% 35‘88&&%
|
]

G

G

»Ww&f@ iwﬁ a nfistake
. e ss’ss»ss&as»ﬁr §|
W & i s&@ﬁ@»&w&we&w :sz i S m&&&»&s&sﬁﬁ& s é@ R% g@g > M
\g Logo progra mmﬁ;{xw m o '@ e me s w?ﬁ et 5:9?1@ giwm e
m y w“‘ngxww LW & @@é :&&e&&x&@wﬁ&%&&& . - . ﬁg 3? .
wmﬁ%g Nglg@g‘g %ﬁ . . . i
T '-%EI: of the m‘g@ Q& - -
:' §§'§§3§@? &wgges:gmwem&gv g i

i i

e

e

. - s w “mm@% WINDFALL 71 |

a&&w&m&w&@w@w@w& G @%&mw@&wwe&&&@@ §§§§ e

s mww&‘»w&ws&&&w&@s@w&&%&s&&&?& i i i .@w%»wmw

s e e w&&&%&&ms&:@& - G ﬁ&%s&@ﬁ&&@ﬁ@v&@w&&-

:ws&.@;yg@&wﬁﬁw‘&ﬁ&'@;”’&gg““;‘jg“’g"'WW“""%*“&"?‘%:SW&W%’@@&&% i S e e o s =258 3
SRt it e -é?m%w‘s&emécwe& e S i R AR AR L R R N

fﬁ;‘iﬁﬁﬁgww ’““““‘“"*W“’W’*W”ﬁ&&ww&wﬁwvwwwwmivs& . - . i Wﬁ,&m&w P

S %‘&vw«w&mwwmswme&sm% S . -

D 2




July 1981
MicroModeller: crystal ball of
the 80s? — Surround game (list-

ingl, — Bach and the Byte
{review of Mountain Hardware's
music system) — Apple

programs that help the handi-
capped — Computers in primary
schools — Why psychologists
plump for the Apple — Use of
Apple’'s unique EXEC files —
Format 80 word processar
review — The man behind
Apple’'s UK success story —
Analysis of CIS Cobaol and its
flexible file handling facilities.
PLUS two pages of Compucopia
and 11 Appletips.

Decembear 1981

Regain Step/Trace in Autostart
Apples — Games listings [Apple
Casino, Avoid, Calendar) —
Games review (German Whist,
Wizardry, Galactic Attack, Pool
1.5,) — Sinta Shape Manager
review — Machine code tech-
niques, Part IV (sorting arrays) —
A/D converter review - Colour
systems — Financial Controller
review — Wordstar review —
Crash course in Basic, Part IV -
Debugging the Fortran Compiler
— Care of discs — Electronic atlas
— Pascal explored. PLUS four
pages of Compucopia and saven
‘Appletips.

August 1982

Games review (Bandits, Sui-
cide, Swashbuckler, Fly Wars) —
Instruction file editor — Teach
yourself Morse, Part | — Visi-
Calc section = Pastext || review
— Asynchronous data transfer,
Part Il — Omnis review —
melody from your micro — Sum-
mary of 10 utilities — Make your
own user port, Part || — Mah
Jong — Number sorting — Ele-
ments of the Apple, Part V —
Guidelines for buying a school
Apple — Educational programs
reviewed — PLUS four pages of
Compucopia and two Apple-
tips.

April 1983

Games reviews (Type Attack,
Microwave, Tubeway) — Waord
Processing [(Supertext, Exacu-
tive Secretary, Wordstar, Word
Handler) — economics of using
electronic worksheets — Fishing
{game listing] — Apples in the
pet foods and film slides in-
dustries — Anatomy of the lle —
Beginner's programming —
Reviews (Omnis, Strobe 100
Plotter, Hilderbay Bookkeeper,
Turnkey CP/M) — Programming
for the classroom — Fickle Finger
Proofing Part [l PLUS four
pages of Compucopia and six
Appletips.
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August 1981

Networking systems (Con-
stellation, Cluster One/
Omninet) — Date wvalidation
routine — The Limits of My
World {mathematical lan-
guages) — Teximaster WP re-
view — Getting started with
machine code — Running a pre-
paratory school ontan Apple —
Software swaop shop — Synthe-
siser as teaching aid — Integer to
Applesoit Basic conversion —
Apple machine language re-
view — Apple user profile: Hill
Samuel — The Markeat for Micra-,
Modeller. PLUS two pages o
Compucopia and five Appletips.

January 1982

Apple scoop on Tomorrow's
Warld — 1982; The Year of the
Apple? — Games review
(Wizardry) — Simultaneous
equations without tears —
Boosting machine code tech-
nigue — Program Writer/
Reparter review — Crash course
in Basic, Part WV — Machine code
techniques, Part WV iflagged
bubble sarts) — Apple graphics,
Part | (Apple’s memory mapl —
Orbit accounting system raview
— Cost effective terminal com-
puter — Moving hi-res graphics.
PLUS four pages of Com-
pucopia and seven Appletips.

Saptambar 1982

Use of CP/M COPY and PIP
programs — Games review
|Ddyssay, Choplifter! — DOS aid
to VisiCalc — The VisiCalc
phenomenon — Wordscore
gamea (listing) — Tasc compiler
review — Mad-res graphics, Part
| — Snapshot review — Learning
Morse, Part Il — Button for mul-
tiple choice testing — Async-
hronous data transfer, Part [l —
Bag of Tricks review — G-WHIZ
review — Madic review — Sorting
with Pascal — Memory tgst
program (listing). PLUS four
pages of Compucopia and six
Appletips.

May 1983

Think Tank (Visicalc Magic, Apple-
darts sound, hi-res routines) —
Games reviews (Spy's Demise,
Teleport, Beer Run, Prism, Bug
Attack) — Moans about manuals —
To copy or not to copy — The out-
door Apple — Reviews {Wildwaord,
Apple Circuit, Personal Data
Analysis) — Date conversion - Un-
derstand the Epson Part | —
Visicalc Review of Vergecourt
128k RAMcard and Cdex Visicale
training course — Graphics
{generating bar indicators with
listing) — Standing Wave Plotter.
PLUS Five pages of Compucopia
and seven Apple tips.

September 1981

Consumers’ guide to Apple
music, Part | — Games review
(Starmines, Creature Venture,
Hi-res Soccer) — Ski-run game

{listing) — Speed restrictions
with wvariables — MNon-linzar
curve fitting — Machine code
techniques, Part |l {text inser
tionl — Crash course in Basic.
Part | Dot matrix printer
review — Apples in networks

{madems, Prestel) — CAL explo-
sion coming — Computer games
for physically handicapped
Apple user profile: SEGAS.
PLUS three pages of Com-
pucopia and five Appletips.

February 1982

Games review ﬂOIymplc
Decathlon, Dragans Eye) — CP/
M: passport to exciting new
world Pascal file conversion
program — Machine code tech-
niques, Part V1 (EVALuate a new
function) — Crash course in
Basic, Part V| — Elements of the
Apple, Part | — Apple Graphics,
Part |l (high resolution graph
drawing) — Mazking programs
mare user friendly — Getting
round the memory map muddle
— Apple user profile: Sea Fish
Authority. PLUS three pages of
Compucopia and seven
Appletips.

Octobar 1982

Games reviews Knight of Dia-
monds (the second wizardry
scenario} and Pig Pen — Think
Tank (with listings) — Med-res

graphics, ‘Part Il (filling in
shapes) — Lisa assembler
language review — Magic of
VisiCale — VisiCalc Business

Forecasting Model review -
Cross reference listing program
— Apple-vox speech synthesiser
review — Morse Code, Part 1l —
Computerised flash card for
schools — French Verb program
review. PLUS four pages of
Compucopia and seven Apple-
tips.

T
June 1983

Think Tank — Games reviews
(Pie Man, Asteroid Field, Star
Thief, Cyclotron, Star Blaster,
Warp Destroyer) — Security with

Data Encryption — Product
reviews (Routine Machine, List
Handler, Apple 11l CP/M

Softcard, Savvy, Apple Project
Manager and Micronet) — Apple
83 preview — Screen editing for
beginners — Understanding the
Epson Part Il — Book review
(Create Word Puzzles with Your
Micro} — More Apple Pilot
facilities. PLUS five pages of
Compucopia and eight Apple
tips.
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March 1982

Games review (Crush, Crumble
and Chomp) — Apple Medical
Forum — Data Factory review
Apple Graphics, Part lll (display-
ing histograms] — Printing an
annotated DOS disc directory —
Crash course in Basic, Part 7 —
Start training for the Apple

Qlympics — Elements of the
Apple, Part Il — Payroll package
for the Apple Il = Six

o 3.2 software
switch — Workshop/\Wordstar
tuition course reviewed. PLUS
three pages of Compucopia and
four Appletips.

educational programs reviewed
D

November 1982

A beginner's guide to PEEKs
and POKEs, Part | — Games re-
view (Galactic Wars, Night Mis-
sion Pinball, Raster Blaster,
David's Midnight Magic and
three Quick Spins) — Think Tank
{with listings) — Three 80
column cards evaluated — Visi-
calc: Brush up your algebra — Bit
Stik graphic system reviewed —
Pitfalls in producing educa-
tional software — Treasure |s-
lands educational game
reviewed — Med-res graphics,
Part 1l {Ampersand routine).
PLUS four pages of Compu-
copia and six Appletips.

-

July 1983

Apple "83 review — Think Tank —
Games reviews (Zork 1,1l and III,
Hitch-hiker's Guide to the
Galaxy, Wavy Navy, Shuffle-
board) — Using a printer with
DOS — Reviews (Micro Planner
and The Spreadsheet) — Visicale
potpourri — Beginners’ PEEKs,
POKEs and CALLs — Creating a
turnkey system — Atomic
research Apples — File organisa-
tion methods — Insurance brok-
ing with an Apple — Pilot Anima-
tion — Tip for using both sides of
g disc. PLUS five pages of
Compucopia and seven
Appletips.

April 1982

Apple speeds the news
Games review [Casx
Walfenstein, Threshold, P
sident Elect) — DOS To

problems - Linking Apples
IBEM — Home-grown boas
boom — Micro-Finesse review
Basketball match analysis — E
ments of the Apple, Part (I
FMS accounting system reve
— DOS disc directory, Part |
Apple graphics, Part IV
animation graphics] — Apple |
Education Forum — A structus
approach to  teaching. PLS
four pages of Compucopia =
five Appletips. |

January 1983
Think Tank — Book revi
(Apple Graphics and A
Game Design)] — Games revi
[Wizard and Prince
Transylvania) — Six-page
to memory storage [guige
disc drives, new bubB
memory, 128k RAM cards,
back-up, mini-Winches
drives, new Apple drives) —
Disnev's TROMN — Graphm
review — Installing Word
Business cash flow with Visic
— Pilot review — Interacs
editor-assembler, Part Il. P
four pages of Compucopia 2
eight Appletips.
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August 1983
Think Tank — Reviews
Accelerator Board — triplin
speed of an Apple II; Mg
planner Part |l; The Ramview
and Vision 80 80 column ca
for the lle; SuperPilot — does
set a CAL standard?) — Ga
reviews (Kabul Spy, Sup
Taxman 2, Succession, Jz
breaker, Spectre) — Il or [le?
Apple 1lI's place in the mark
Use indices for What §
analysis with Visicalc — Bas
editing for beginners — Past
Disc Directory — PLUS
pages of Compucopia and s
Appielips.




October 1981
Micro Planner review — Games
(Computer Bismark,
of Waterlook, Raster
— Letter square puzzle —
ne code technigues, Part
(dumping screens to printers)
Bulletin boards and personal
computer datsbase systems
Teletype terminal program —
Crash course in Basic, Part |l
Consumer's quide ta Appls
Music, Part Il — Apple user
profile: SEGAS, Part Il — Apples
in South African schools
Frograms far primary schools.
PLUS two pages of Compucopia
and four Appletips.

May 1982

A case for Applebus as a new
international standard — Games
raview — Flight Simulatar — Hi-
res Planet Plotting — Micro-
speed review — Mathemagic
review — Update on Printers
{special 16-page printer sec-
tion] — The Stationery Revolu-
tion — Understanding Micro-
computers (Part [V) — Simula-
tions Enhance Classroom Work
— Computers in Business Educa-
tion Studies — Speedy Way to
Handle Histograms. PLUS four
pages of Compucopia and four
Appletips.

February 1983

Think Tank — Interactive editor-
assembler, Part Ill — Develop-
ment of Scrabble on the Apple —
Visicalc's storage command DIF
— Games reviews (Escape from
Rungistan, County Fair, Snake
Byte, Snack Attack) — Software
reviews (Structured Basic,
GraForth, Visischeduler and Lisa
and the lle — Pascal Pointers —
MNetwork analysis — Handling in-
terrupts — Makeweight grading
system — Date-stamping DOS —
Educational game (listing) —
Formatted Applesoft. PLUS four
pages of Compucopia and seven
Appletips.

September 1983

Games reviews (Evolution,
Wayout, Aztec, Crisis Mountain)
— First impressions of Lisa —
Think Tank — Reviews (Apple In-
teractive Data Analysis, File-
Fax, Storyboard] — Replicating
with Visicale — Frinters
Daisywheel v. dot matrix,
maintenance contracts,
stationery, Pipeline printer
buffer and Fingerprint reviewed,
new products, printar jargon, A-
Z guide to printers, plotters and
intelligent interfaces) — Apples
and youth training — PLUS three
and a half pages of Compucopia
and 11 Appletips.

November 1981

First review of the new Appla 11|
— Games review (Temple of
Apshai,- Hellfire Warrior, Apple
Panic) — Hayden Compilar
review — BCPL, z fast language
far the Apple — Psychological
assessment by the Apple —
Bensath Apple DOS boaok
review — New software fram the-
USA — Crash course in Basic,
Part Il - The role of speach syn-
thesisers in schaols — Historical
review of computer literacy —
Apple user profile: clothing
manufacturing, PLUS  three
pages of Compucopia and six
Appletips.

June 1982

New ways of linking Apples to
the outside world — Introduction
to Forth, Part | — Games review
(The Prisoner, Pinball) — Apples
in Medicine — Tasc Compiler
review — Micros in process con-
trol — Building pictures  with
machine code — High-speed
Apple links to mainframes
Wildport cards review — The
Last One and CORF program
generators reviewed — Book
raview {Apple Il User's Guide) -
Teacher's Toolkit and suite of
primary school programs re-
viewed. PLUS four pages of
Compucopia and six Appletips.

March 1983

Darts game listing — Think Tank
— Beginner's look at System
Master — Games reviews (Blade
of Blackpoolel, Banner Magic,
Free Fall. Computer Scrabhla) -
Lower case displays in Basic —
Buying a financial spreadsheat —
Reviews of Multiplan; Apple-
writer [Il; Geometry and Mea-
surement, Drill and Practice;
CLIP - Mews about Lisa and the
lle — Applesoft error handling —
Interactive editor-assembler,
Part IV — Apple on a pig farm —
Fickle Finger proofing, Part L
FLUS four pages of Compu-
copia and four Appletips.

October 1983

Games reviews (Ultima II, Pot
O'Gold Plus, Sherwood Forest,
Juggler) — Think Tank -
In-Circuit Emulation Part One —
Lisa {emergency planning with
the N.W. Health Autharity,
developing Busifile)] — reviews
(Basicode 2, Metacraft's Forth) —
Graphics (Digisolve Vector Gra-
phics board and Apple Business

* Graphics) — Visicalc v. Beebeale

— Training (DIY course selection,
what is training, computer-
based training) — Package Deal
game listing — improving life for
the disabled. PLUS Compucopia
and Applatips.

SUBSCRIPTIONS

IORDER FO

OVERSEAS — Surface mail £18

All prices include postage 1
Please enter number f
required in box

UK £12
EIRE £13 (IR £16)
EURCPE £18

— Air mail £30

BACK ISSUES

1982
[ =J UK £1:25 JAN S AN e
Rest of world FEB | | FEB |
— Surface £1.60 MAR [ MAR § =~ |
— Air mail £2.50 APRIL APRIL
MAY MAY
1981 JUNE JUNE
JULY JULY | N/a JULY
AUG AUG AUG
SEPT SEPT SEPT
OCT OCT oCcT
NOV NOV
DEC DEC N/A
TOTAL
T-SHIRTS Small — 34"-36"
White - £3.29 Medium — 36"-38"

{UK & Overseas)

Large — 38"-40"
Extra Large — 40"-42"

TOTAL

SWEAT SHIRTS
White - £6.29
Red/Navy - £7.29
(UK & Overseas)

Small 34"-36"
Medium 36"-38"
Large 38"-40"

Extra Large 40"-42"

TOTAL

NECKLACES
£4.99
(UK & Overseas)

TOTAL

{UK & Overseas)

I

TOTAL

£4.99
{UK & Overseas)

Navy
Brown
Wine

BINDERS
UK — £3.95
‘Overseas — £5.00

TOTAL

Payment: please indicate method ('}

Card No.

Access/Mastercharge/Eurocard
Barclaycard/Visa
American Express

A Red | Blue [White|
Age B6-8 28" N/A | N/A | N/A
Age 10-12 30"-32" | N/A | N/A

Expiry Date

I:[ Cheque/PO made payable to Windfall

Name

Address

Signed

Send to: Windfall, FREEPOST, Europa House, 68
Chester Road, Hazel Grove, Stockport SK7 5NY.
(No stamp needed if posted in UK)

and expiry date.

Or you can order by phone
quoting credit card number

061-456 4157

9am - S5pm

POSTERS
£1.50
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