






































































































































































































































































































































































































































































































































































































































































































































appendix A
Software Development Using Lisa

Programs for most microcomputers, up until now, have been written using the
same machine on which they are intended to be run. But this familiar method of
software development — which appears to be almost “natural” — can create
problems at times. After all, it's a bit like attempting to build a kitchen table in the
kitchen itself, while using the half-built table as a workbench; it's theoretically
possible, but things would be ever so much easier if the builder had a workshop
and a proper set of tools for the job, including a good solid workbench.

Most professional software designers are accustomed to the method that
consists of using a “big” computer to develop programs for a “little” machine.




DEVELOPMENT CONTEXT 229

Microsoft, for example, used a DEC PDP-11 to develop software for the Apple II.
The advantages of the method are obvious: the relatively powerful facilities of the
development machine serve as a sort of metalanguage enabling the software
designer to freely manipulate the language of the target machine.

In the case of the target machine called Macintosh, the perfect development
machine is Lisa 2.

Development context

Lisa 2 — announced by Apple Computer on exactly the same day as Macintosh —is
an improved version of lisa, the revolutionary machine that had been on the
market for about a year. The most striking change is that Lisa’s two (5Y%,"”) disk
drives have been replaced, on Lisa 2, by a single drive that accepts the Sony (3'4,”)
disks used by Macintosh.

The basic model of Lisa 2 has a main memory of 512K, and its only disk
device is the above-mentioned Sony drive. But a more powerful model, called Lisa
2/5, is required for the development of Macintosh software. Lisa 2/5 differs from
the basic model in that it has an external Profile disk drive with a capacity of SM.
To develop Macintosh programs on this Lisa 2/5, you also have to purchase a kit
that extends its main memory to 1M, and it's not a bad idea to have a second
Profile. This means that we are speaking of a development machine that costs over
three or four times as much as the target machine.

To write programs for Macintosh, using Lisa 2/5, you can use either Pascal or
assembly language, or both. Not only can assembly language routines be nested
inside Pascal modules; inversely, too, Pascal routines can be called by assembly
language modules.

Lisa Pascal is quite close to — but more powerful than — the language
defined by Kathleen Jensen and Niklaus Wirth in the Pascal User Manual and
Report (2nd edition), Springer-Verlag. The precise specifications of the Lisa version
of Pascal are provided in an Apple document entitled Pascal Reference Manual for
the Lisa. Assembly language programmers can obtain information on the machine
instructions of the MC68000 processor in the book by Lance A. Leventhal entitled
68000 Assembly Language Programming, Osborne/McGraw-Hill, or in the smaller
68000 Microprocessor Handbook by Gerry Kane, at the same publishing house.

In order to simplify the presentation of this subject, the only development
language that will be mentioned in the rest of this appendix is Pascal. But it must
be remembered that there is an assembly-language version of every aspect of
Macintosh software development on Lisa 2/5.

The actual program development activities — such as editing, compiling,
assembling, linking and debugging — are carried out on the Lisa 2/5 in an
environment called the Workshop, which is a set of tools booted from the ProFile.
A complete description of the functions of this development environment is
provided in an Apple document entitled Workshop User's Guide for the Lisa.

The Macintosh program that is being developed can be transferred
periodically from Lisa 2/5 to the target machine, by means of a cable, in order to
be run and tested.
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Pascal particularities

An experienced Pascal programmer should be able to use Lisa Pascal, to create
Macintosh software, with no particular difficulties.

It's necessary to introduce a few technical remarks here concerning the
machine itself. The memory of Macintosh is made up of two parts: a 128K random-
access memory (RAM), which will almost certainly be upgraded to 512K as soon as
suitable chips become commercially available in large quantities and at a
reasonable cost; and a 64K read-only memory (ROM). The tightly-coded
information written into this huge chunk of ROM, during the manufacturing
process, constitutes one of the major assets of Macintosh. One third of it
constitutes part of the Macintosh operating system; another third, called
QuickDrauw, is a set of graphic routines which provide the basis of all the screen
display activity of Macintosh; and the final third, referred to as the Toolbox, is a
library of management routines used by software developers to take care of all the
sophisticated features that you find in top-quality applications such as MacWrite
and MacPaint.

As far as the programmer is concerned, these ROM routines — which are
divided into fifteen wunits (in the Pascal sense of the term) — constitute a stock of
466 procedures and functions whose identifiers can be used in Lisa Pascal
programs,

The voluminous documentation for developers, entitled Inside Macintosh,
provides a complete semantic and syntactic description of each of these
procedures and functions, together with the definitions of various predefined
Pascal fypesand constantsthat can be used by the programmer.

There is, however, one particular subject — dynamic storage allocation —
that may appear a little strange to some programmers, since Lisa Pascal introduces
several concepts that are not present in the conventional language.

Dynamic variables and pointers exist already in standard Pascal, where they
are used above all for building up sets of linked cells for list processing. But Lisa
Pascal goes one step further, and introduces the notion of so-called handles, which
are in fact pointers that point to . . . other pointers!

Why are such complicated entities necessary? The answer can be found in the
section of the documentation that deals with an important part of the Macintosh
operating system, housed in the ROM, known as the Memory Manager.

In Lisa Pascal terminology, storage is allocated to dynamic variables in a
region of main memory referred to as the heap, which is a collection of contiguous
variable-length blocks, each of which — at any particular instant during the
execution of a program — is either allocated or free. Whenever a block is freed, a
“hole” appears in the heap. Now, since many of the blocks are relocatable (i.e., the
information they contain remains meaningful, no matter where they are located in
the heap), the Memory Manager can use housekeeping procedures to shift them
around in the heap, in order to “gather together the holes™ and to utilize this freed
space as efficiently as possible.
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In view of this constant reshuffling of the relocatable variables in the heap,
Lisa Pascal had to offer the programmer a convenient device for pinning down the
exact address of such-and-such a dynamic variable at any particular instant. The
solution works as follows, using a method that is referred to in the documentation
as double indirection. Whenever the Memory Manager allocates relocatable heap
storage to a dynamic variable, it creates a master pointer that represents the current
address of the variable in the heap. Every time that the variable changes its location
in the heap, because of housekeeping activities, the Memory Manager corrects the
master pointer. Now, all that the programmer has to do is to keep in touch with
this master pointer, and this is done by using a pointer — the so-called “handle”
— that points at the master pointer.

Once you've gotten the hang of this method of indirect addressing — which is
not nearly as complicated as it appears to be, at first sight — you no longer need to
worry about memory management, and the rest of the job of Macintosh software
development is just plain Pascal programming. ‘

QuickDraw

The Macintosh designers did not waste any time looking around for a novel
approach to graphics; they simply “borrowed” — lock, stock and barrel — the
splendid QuiickDraw package that a member of the team, Bill Atkinson, had
created earlier on for Lisa. Complete details of QuickDraw are contained in an
appendix attached to the above-mentioned Lisa Pascal reference manual.

Insofar as ‘everything that appears on the Macintosh screen, including text,
must be thought of, in the final analysis, as graphic material, it is easy to
understand why QuickDraw plays such a fundamental role in the Lisa/Macintosh
context. In fact, it’s hardly an exaggeration to describe the MacPaint and MacDraw
tools as mere “implementations” of QuickDraw.

By means of QuickDraw, the Macintosh screen can be organized into a
number of individual areas, and various graphic objects can be drawn inside each
area, as shown in the following illustration:

Text Lines Rectangles Ovals

Bold
ftalic

Underline
Cuatlime

RoundRects Wedges Polygons Regions

|
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QuickDraw operates within the framework of a two-dimensional grid that provides
the background for three mathematical constructs: points, rectangles and regions
For each construct, QuickDraw proposes a Pascal type. The Point type is defined in
terms of integer coordinates, and the Rect type in terms of points, while the Region
type is defined as one or several arbitrarily-shaped areas lying within the bounds of
a rectangle.

Next, QuickDraw introduces the notion of a bit image, which is simply a
contiguous set of words in main storage, conceptualized as a matrix in a row-wise
sense (with the lowest byte in storage being associated with the upper left corner
of the matrix). A bit map is a triad — giving rise to another Pascal type —
composed of a pointer to a particular bit image, an integer that provides the row
length of that bit image, and a boundary rectangle that fixes its height. The next
QuickDraw graphic entity is the pattern, an 8-by-8-bit rectangle which is used to
define a repeating design. Finally, QuickDraw describes a graphic entity referred to
as the cursor . . . which is simply our familiar Macintosh pointer, viewed as a
16-by-16-bit rectangle and defined in precise terms as a Pascal type.

At this stage, QuickDraw introduces a fundamental record type called
GrafPort, incorporating no less than 25 fields, which specifies a complete drawing
environment. The best way of approaching GrafPorts is to imagine that there is one
such entity for every window that might be opened onto the desktop. Two
important subsets of the GrafPort fields specify, respectively, the pen characteristics
for drawing, and the text characteristics for data of keyboard origin.

The basic concepts of QuickDraw are completed by the Picture type, used for
handling “elastic” images that may be stretched or shrunk in order to fit into
various rectangular “picture frames”, and the Polygon type, representing a set of
connected points inside a rectangular boundary.

All three primitive shape constructs in QuickDraw — regions, pictures and
polygons — give rise to dynamically-allocated storage, and must be accessed
through handles.

On these foundations, the QuickDraw package then “explodes” into an
amazing assortment of 145 Pascal procedures and functions, which belong to the
following nineteen categories:

—  GrafPort routines (15)

—  Cursor-handling routines (5)

— Pen and line-drawing routines (13)

— Text-drawing routines (12)

— Drawing in “color” (3)

— Calculations with rectangles (10)

—  Graphic operations on rectangles (5)

—  Graphic operations on ovals (5)

—  Graphic operations on rounded-corner rectangles (5)
—  Graphic operations on arcs and wedges (5)
— Calculations with regions (18)

—  Graphic operations on regions (5)

—  Bit transfer operations (2)

—  Pictures (5)
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— Calculations with polygons (4)

—  Graphic operations on polygons (5)

— Calculations with points (6)

— Miscellaneous utilities (8)

—  Customizing QuickDraw operations (14).

Toolbox

Of the 466 routines in the Macintosh ROM that can be invoked by Pascal or
assembly language programs, 216 belong to what is called the Toolbox, which can
be broken down into the following eleven modules (presented in alphabetical
order):

1

Control Manager (26) In Macintosh terminology, controls are special objects
on the screen that you can manipulate using the mouse. One typical example
is the scroll bar that is used to change the contents of an active window.
Another example is provided by the various buttons and check boxes that you
encounter inside dialog boxes. Every control is associated with a specific
window. Since storage space for relocatable control records is allocated from
the heap, they are referred to by means of a control handle.

Desk Manager (4) These routines enable your software to support the desk
accessories: Note Pad, Scrapbook, Calculator, Clock, Puzzle. They can be
described as “mini-applications” that can be run concurrently with any Macintosh
application.

Dialog Manager (22) In Macintosh terminology, a dialog box is a rectangle that
appears on the desktop whenever the machine needs to communicate with the
user in order to obtain essential information. To minimize the effort required
on the part of the user, Macintosh usually expects you to simply click some of
the buttons and/or check boxes in the dialog box. Quite often there's an OK
button to let Macintosh know that your reply is ready.

Event Manager (11) Whenever you perform the slightest act — such as
touching the mouse, typing something on the keyboard, or inserting a disk into
the drive — Macintosh thinks of it as an event. So, these routines actually
manage the man/machine relationship, constantly, at the most primordial level.
Font Manager (5) Software developers can use these routines to gain access to
the same variety of typographical fonts that you encounter in MacWrite.

Menu Manager (32). One of the nicest things about Macintosh, compared with
most other personal computers, is the fact that you can browse through all the
menus simply by dragging the mouse along the menu bar at the top of the
screen, with no obligation to select anything at all. The entire menu setup is
simple and elegant, with its dimmed and check-marked items, its highlighting,
etc. This quite large collection of routines allows the software developer to
make use of all these user-friendly features.

Resource Manager (26) In Macintosh terminology, a resource might be
defined, rather negatively, as something that is not intimately related to the
application being run, even though its presence is necessary. The message in a
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dialog box, for example, might be in English, or French, or Spanish. . . . All
these elements of secondary information can be placed in modifiable resource
files. There are over twenty standard resource types (menus, icons, fonts,
pointers, etc.), without counting those that might be invented by you yourself,
within the context of a specific application.

8 Scrap Manager (6) The cut & paste concept, which is fundamental in the
Macintosh context, makes constant use of a device — associated with the
desktop, and common to every application — called the Clipboard. Software
developers can of course build private cut & paste techniques into their
applications, but the routines in this manager allow them to also use the
Clipboard.

9 TextEdit (21) This is a set of data types and routines for text formatting and
editing. They can be inserted in Macintosh application programs whenever it's
a matter of entering information from the keyboard.

10 Window Manager (42) Windows, in the Macintosh context, are the basic outlet
by means of which the machine transmits information to the user. They can be
moved across the desktop, overlapped, reduced in size, expanded, hidden,
activated, deactivated, etc. This big set of routines makes it easy for software
developers to manipulate Macintosh windows.

11 Toolbox Utilities (21) To use the Toolbox routines, many manipulations on
numbers and strings must be carried out. These routines make it possible to
perform such tasks in an optimal manner.

Besides having to understand the semantics and syntax of all these procedures and
functions, the software developer is expected to respect various conventions, so
that all Macintosh application programs “look alike” (to a certain extent, at least)
to the end user. There is no obligation to do so, of course, but it is to everybody’s
advantage if things turn out this way. Take the case of the I-beam pointer, for
example. Because of MacWrite, we have all become accustomed to the use of this
pointer whenever text is being entered from the keyboard. Now, nothing prevents
a software developer from using a different style of pointer in such a situation, or
from using the I-beam pointer for a quite different purpose, but this would be
regrettable.

One of the fundamental tenets of the Macintosh philosophy — as it was
pointed out already at the beginning of this book — is that the user should get to
know how to manipulate the machine through, say, MacWrite and MacPaint, and
that all other applications should then appear to the user as “second nature”.

Macintosh operating system

Besides QuickDraw and the Toolbox, the 64K Macintosh ROM contains part of the
operating system. And this, too, can be accessed to a certain extent by software
developers.

There are 105 operating system procedures and functions which are accessible
by Pascal or assembly language programs. They can be broken down into the
following four modules:
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1 Memory Manager (36) These routines control the dynamic allocation of
memory space in the heap. Insofar as the notions of pointers and handles are
widely used in the context of Macintosh software development, this module
will be frequently invoked.

Segment Loader (4) Using these routines, you can divide the code of an
application into several parts, called segments. The Finder starts an application
by asking this module to load the main segment into memory. Further
segments are loaded automatically when needed, and storage containing an
unwanted segment can be freed by the programmer.

3 File Manager (53) This big set of procedures and functions deals with the
important question of disk files. There are three ways of handling file 1/0 on
Macintosh: (a) higher-level Pascal calls provide you with simplified facilities
that are sufficient in many cases; (b) lower-level Pascal calls enable you to use
the File Manager to its fullest capacity, but they are more difficult to handle;
and (c¢) assembly language calls resemble lower-level Pascal calls.

Print Manager (12) These routines enable the programmer to specify the exact
manner in which information is to be sent to the printer attached to Macintosh.

o

o=

The concept of software components

Back in 1969, a computer specialist named M. D. Mcllroy made the following
precursory statement: “I would like to see components become a dignified branch
of software engineering. I would like to see standard catalogs of routines. . .”

The basic idea behind this remark — which was taken up, much later on, by
the creators of the Ada programming language — is that we have long been
accustomed to hardware components (such as those that you find today on the
circuit boards of a microcomputer); so, why shouldn’t we be able to adopt the
same building-block strategy in the soffuware domain?

This is exactly what has happened as far as Macintosh is concerned. Those 466
procedures and functions housed in the Macintosh ROM provide a real and perfect
example of software building-blocks with which the developer can construct all
sorts of new and unusual applications.

Imagine, for a moment, a Macintosh without any of these ROM-based routines.
And imagine that you intend to use this emasculated machine, programmable in
68000 assembly language, in order to develop, say, a graphic design package like
MacPaint. What a gigantic job! And what a global waste of time and energy if every
present and future software developer were obliged to carry on “reinventing the
wheel” with respect to such everyday things as menus, windows, scrolling, text
editing, graphics, etc.

Thankfully, in the case of Macintosh, the long-awaited concept of software
components has finally been brought to fruition. All this tightly-coded ROM-based
“MacWare™ puts the software developer face-to-face with the oldtime department
store slogan: “You name it. We've got it.”



appendix B
Software Development Using
Macintosh

There are quite a few language systems — either existent or imminent — that
enable you to develop software on the Macintosh itself: Macintosh Pascal,
Macintosh Basic, Logo, Prolog, Lisp, Forth or even 68000 assembly language. . . .
The one that we have decided to present in this final appendix is a
surprisingly powerful interpreted language called Microsoft Basic. Admittedly, it
can’t produce quite the same effects as if you had a Lisa 2/5, and you worked in
Lisa Pascal along the lines described in the preceding appendix. But almost. . . .

Demonstration

Let us start out with the excellent demonstration program on the Microsoft Basic
startup disk, “MS Basic”, whose directory is shown in the following illustration:
b |

& File Edit Diew Special

221K in disk 186K available

® L O

Basic Sphere Modules

A
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The icons with a hand are directly related to Microsoft Basic: “Basic” is the
interpreter itself, whereas “Sphere” is the demonstration program that we are about
to examine. “Modules”, of course, is the familiar folder holding six elements of
system software.

Double-click the “Basic” icon to get started. The result is an uninteresting pair
of blank windows labeled “Untitled” and “Command”. Pull down the File menu
and choose the Open command. Things start to liven up: a dialog box asks us for a
filename. We answer “Sphere” and click the OK button. Now we're greeted with an
uninteresting pair of blank windows labeled “Sphere” and “Command”. This time
we pull down the Control menu (see following illustration) and choose the Run
command, which means that we want to start the execution of the “Sphere”
progran.

& File Edit !
Stop %C| sphere

f patinue
Suspend %S
List

Trace On
Trace (17

Command =

The result — a skeletal white sphere on a black square background — is shown in
the following illustration:
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If we move the pointer to some other place on the “Sphere” window (see
following illustration) and click the mouse button, the picture instantly reappears
there. Alternatively, we can drag the picture around on the window.

Notice that the image is displayed only within the bounds of the owtpit
window entitled “Sphere”. If you drag the image across the boundaries of this
window, the part outside the window is no longer visible.
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Since the “Sphere” window has a size box, we can enlarge the area of the window
to cover the entire screen, as shown in the following illustration:

" & File Edit Control

This demonstration program proves at least two things concerning Microsoft Basic.
First, it is obvious that high-quality graphics can be obtained through this language.
And second, it appears that the language can handle mouse input.

But let us interrupt the demonstration by pulling down the Control menu and
choosing the Stop command, as shown in the following illustration:

& File Edit
Sphere =

[ pntinue
Suspend @S
List

Run

Trace On
Trace (1Y
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The program stops, as expected, and a message in the output window informs us
(see following illustration) that a break has been introduced in the program at
instruction no. 150.

r "

& File Edit Control

Sphere

Break in 150
L

Notice that the empty window labeled “Command” has reappeared at the bottom
of the screen, and that it is in fact the active window on the desktop.

It's time to take a look at the Basic program behind all that. Pull down the
Control menu and choose the List command, as shown below:

r

& File Edit [ENTRIE
Stop
Continue
Suspend %S
Run !
Trace On
Trace 411

%C Sphere
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The following illustration shows the first eleven lines of the program, which appear
in a window entitled “List™:

r b |

& File Edit Control

Break in 150
LIST

m  —
100 DEFINT A-Z
110 DIM A(1025)
120 GOSUB 220
130 GET(0,0)-(127,127),A

140 X=0: Y=0

150 IF MOUSE(0)=0 THEN 150

160 IF ABS(X-MOUSE(1)) > 2 GOTO 180
170 IF ABS(Y-MOUSE(2)) < 3 THEN 150
180 PUT(X,Y),A

190 X=MOUSE(1): Y=MOUSE(2)

200 PUT(X,Y),A
Ql_ERiai

Command

Notice that the command “LIST" has been displayed in the output window.
Click the descending arrow in the vertical scroll bar to move towards the end of
the program. The final ten lines of this short program are shown below:
r

& File Edit Control

Sphere
Break in 150
LIST List E
210 GOTO 150
220 REM Draw Picture

230 CLS
240 LINE(0,0)-(120,120),BF

250 ASPECT® = .1

260 WHILE ASPECT#<20

270 CIRCLE(60,60),50,30,,ASPECT#*
280 ASPECT* = ASPECT**1.4

290 WEND
300 RETURN

Command
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No doubt the most surprising aspect of this demonstration is the fact that a Basic
program of 21 lines can do so much!

Let us now take a look at the procedure for modifying the program. In fact we
shall change two statements in the program: lines 240 and 270.

Place the pointer anywhere on top of the statement in line 240 (see following
illustration) and click the mouse button.

& File Edit Control 4
Sphere
Break in 150
i List
210 GOTO 150
220 REM Draw Picture
230 CLS

240 LINE(0,0)-( 120,*20),,1317

250 ASPECT* = .1

260 WHILE ASPECT*<20

270 CIRCLE(60,60),50,30, ASPECT*
280 ASPECT* = ASPECT#*1.4

290 WEND

1300 RETURN

= Command E

The selected line reappears instantly in the active Command window, with a
blinking vertical bar just after the last character to indicate the insertion point.

The modification that we want to carry out on this line is very simple. Instead
of the BF option of the Line statement (Box Fill, which places the image on a black
background), we want to have B (Box, which gives rise to a white background).
So, we hit <Backspace> once, and then <Return> to tell the machine that our
editing operation is completed. Three things then happen simultaneously (see
following illustration): the modified line is sent back to its context in the List
window, it is also displayed in the output window, and the Command window is
blanked.
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" & File Edit Control ¥
Sphere

Break in 150

e List

240 LINE(0,0)-(120,120),B [¢ 10 GOTO 150
220 REM Draw Picture
230 CLS
240 LINE(0,0)-(120,120),B
250 ASPECT* = .1 Rk

260 WHILE ASPECT*<20

270 CIRCLE(60,60),50,30,, ASPECT*
280 ASPECT* = ASPECT**1.4

290 WEND

300 RETURN

Next we want to modify line 270. First, you have to move the pointer onto the List
window and click the mouse button, to make the window active. Then you can
select the part of the program to be modified by placing the pointer somewhere
on top of line 270 and clicking the mouse button. Line 270 is immediately
displayed in the active Command window, as shown in the following illustration:

" & Frile JITTM control k
Lut Sphere
Break in | COPY
LIST Paste List
240 LINE(0,0)-(120,120),B [210 GOTO 150
220 REM Draw Picture
230 CLS

240 LINE(0,0)-(120,120),B

250 ASPECT* = .1

260 WHILE ASPECT*<20

270 CIRCLE(60,60),50,30,,ASPECT*
280 ASPECT* = ASPECT** 1.4

290 WEND

300 RETURN

=————————~ Command
270 CIRCLE(60,60) K. ASPECT*
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What we want to do this time is to replace the numbers 50,30 in the statement by
40,33. (The first number indicates the radius of the ellipse to be drawn. The
second number represents the color of the drawn circles: 30 for white, 33 for
black.)

First, you drag the pointer across the numbers 50,30 in the Command
window, to select them. They are immediately highlighted in black. Then you pull
down the Edit menu and choose the Cut command. Finally you type the numbers
40,33 and hit <Return> to let the machine know that the entire modification has
been completed.

The desktop then appears as shown in the following illustration:

& File Edit Control 3
Sphere

Break in 150 _

yaer List

240 LINE(0,0)-(120,120),B [¢10GOTO 150

270 CIRCLE(60,60),40,33,,4220 REM Draw Picture
230 CLS

240 LINE(0,0)-(120,120),B

250 ASPECT® = .1

260 WHILE ASPECT*<20

270 CIRCLE(60,60),40,33, ASPECT*
280 ASPECT® = ASPECT**14 R
290 WEND

300 RETURN

oL B R o

e

=

o

Command

|

|

If you now pull down the Control menu and choose the Run command, the
following result is obtained:
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r

& File Edit Control

[

This demonstration is sufficient to point out the way in which Microsoft Basic
works, and the interplay between the three windows. Let us now take a brief look
at the language itself.
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Line-by-line description of the demonstration

program

100 Every variable whose name starts with a letter from A to Z is considered to
be of integer type.

110 The A variable is a one-dimensional array with a maximum of 1026
elements. (The low value of the subscript is zero.)

120 Execute the subroutine that starts at line 220.

130 Screen GET statement: a special feature of the Macintosh version of
Microsoft Basic. The A array receives the set of bits defining the square
image whose upper left corner is located at the position (0,0) of the
window, and whose lower right corner is located at (127,127). To stock
all the bits between the positions (X1,Y1) and (X2,Y2), the number of
bytes required is given by the following formula:

44+ (Y2 -Y1+ 1)+ 2+ INT((X2 - X1+ 16) / 16)
where the INT function returns the largest integer that is equal to or less
than the argument of the function. In the present case, the formula gives a
result of 2052. Since each element of an integer array can stock two bytes,
the A array must therefore be composed of 1026 elements.

140 Initialize the X and Y integers.

150 Repeat this line nonstop until the user presses the mouse button.

160 If the mouse has caused the pointer to be moved at least three points in a
horizontal direction, then jump to line 180.

170 If the mouse has caused the pointer to be moved at least three points in a
vertical direction, then proceed to line 180; otherwise, return to line 150,

180 Screen PUT statement: a special feature of the Macintosh version of
Microsoft Basic. Erase the image at its current location,

190 Update the values of the X and Y coordinates.

200 Screen PUT statement: a special feature of the Macintosh version of
Microsoft Basic. The A array gives rise to an image whose upper left
corner is located at the spot on the screen specified by the X and Y
coordinates.

210 Return to line 150.

220 Remark (REM): Draw Picture. First line of the subroutine.

230 Clear the complete window.
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240

300

LINE statement: a special feature of the Macintosh version of Microsoft
Basic. Display a square between the points (0,0) and (120,120). The BF
option means that the square will be filled with black.

Because of the final # character, ASPECT# is recognized as the name of a
double-precision numeric variable. This variable is set to 0.1.

Start of a loop. As long as the variable ASPECT# remains less than 20,
repeat lines 270 and 280.

CIRCLE statement: a special feature of the Macintosh version of Microsoft
Basic. Draw a white ellipse (parameter 30), with a radius of 50, whose
center is located at the position (60,60). The ASPECT# parameter
indicates the relationship — referred to as the aspect ratio — between
the height and the width of the ellipse. As long as this ratio remains less
than 1, it's the horizontal radius that is indicated in the statement; if the
ratio is greater than 1, then it's the vertical radius that is indicated.

Increase the aspect ratio.
End of the WHILE loop that started at line 260.

End of the subroutine that started at line 220.

Note. Readers of this description of the demonstration program will have
understood that the image that we have been calling a “sphere” is in fact a set of
16 ellipses, 7 of which are horizontal (like an egg on a table), while the 9 others
are vertical (like an egg in an eggcup).
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Super Basic

[f we compare this latest version of the language with early generations, it’s almost
true to say that the principal thing in common seems to be the name “Basic™!

Microsoft Basic is a collection of about 140 statements, functions and
commands. The Macintosh version is a “standard” language in the sense that the
interpreter will run programs written in Microsoft Basic on other computers, but it
naturally includes certain features that do not exist outside Macintosh.

There are two novel aspects of the language, above all, which deserve to be
explained by way of an example: first, the Mowuse function, and second, the
possibility of explicitly calling 41 of the 145 QuickDraw routines in the Macintosh
ROM.

The function Mouse(n) has seven distinct meanings, depending on the value
of n. For example, Mouse(0) returns a value that indicates the status of the mouse
button, whereas Mouse( 1) and Mouse(2) return respectively the current X and Y
coordinates of the pointer. The other possibilities — Mouse(3) through to
Mouse(6) — return the starting and ending coordinates of drag operations.

Look at the following example:

& File Edit Control A
Electronic writing

Sl=

100 CLS

110 IF MOUSE{0)<0 THEN CALL LINETO(MOUSE( 1) MOUSE(2)): GOTO 110
120 CALL MOVETO(MOUSE(1),MOUSE(2)): GOTO 110

Command

The statement in line 100 (Clear Screen) erases the contents of the output window
and sets the pen position to the upper left corner of this window.

In the next line, the fact that Mouse(0) is negative indicates that the button is
still being held down. In that case, the QuickDraw procedure LineTo is invoked, in
order to carry on drawing.
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As soon as the mouse button is no longer being held down, the program
jumps to line 120, where the QuickDraw procedure MoveTo is invoked, to keep
track of the position of the mouse.

The outcome (see following illustration) may not be fine art, in the truest
sense of the term . . . but it certainly proves that Microsoft Basic provides a simple
solution for getting your Macintosh to behave in a most interesting manner.

& Flle Edit Control
Electronic writing

The conclusion seems to be that the development of marketable Macintosh
software will no doubt be carried out exclusively by means of the Lisa 2/5
approach described in the preceding appendix, whereas personal tasks that
concern only the individual Macintosh owner can probably be handled in a quite
satisfactory manner by means of a powerful and easy-to-use language such as
Microsoft Basic.
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A
accessories, desk see desk accessories
activating a window 26, 34
active window 25
changing 26, 34
highlighted 33
alarm clock 32
alert box 117
alignment boxes, MacWrite 85, 94
Apple menu 31
Calculator 32
Clock 32
Note Pad 41, 43
Puzzle 4, 32
Scrapbook 51
application development 2, 228249
applications, specific
Basic, Macintosh 2
Basic, Microsoft 2, 236-249
Chart, Microsoft 2, 202-212
MacDraw 2, 153-173
MacPaint 1, 119-152
MacProject 2, 213-226
MacTerminal 227
MacWrite 1, 82-118
area fill tool, MacPaint 132
Arrange menu, MacDraw 160
arrow, scroll 30

B

Backspace key 79, 104

Basic, Microsoft 2, 236-249
beep 44

blinking vertical bar 42, 44, 84

8]
N

brush, MacPaint 122
Brush Mirrors command, MacPaint 147
Brush Shape command, MacPaint 122
business graphics 202
button, dialog box 88, 115, 117
Cancel 88
Change All, MacWrite 117
Eject 88, 170
Find Next, MacWrite 115
Go Ahead, MacWrite 118
OK 90, 142
Save 88
button, mouse 9
By Icon command 22
By Name command 22

C
calculations, Multiplan 178
Calculator 32
Calendar command, MacProject 217
Cancel button 88
cancel icon, Multiplan 177
canceling

a command 88

a MacPaint operation 149
Caps Lock key 151
Cash Flow command, MacProject 226
cell, Multiplan 174

absolute address 192

current 176

register 176

relative address 180
Change All button, MacWrite 117
Change command, MacWrite 116
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changing
active window 26, 34
document name 79
icon name 21, 68
size of window 55, 62
Chart menu, MacProject 224
Chart, Microsoft 2, 202-212
choosing a menu command 14
Clear command
MacDraw 165
MacPaint 140
clicking 9
Clipboard 36
clock 4, 6, 25
Close All command 26
close box 20
Close command 16
Column Width command, Multiplan
199
command See also specific commands
canceling 88
choosing 14
dimmed 14
highlighted 14
Command key
for Edit menu commands 37
for File menu commands 15
for MacPaint operations 140
for screen dumps and snapshots
151
Command-period (.) to halt printing 90
Command-Shifi-3 151
Command-Shift-4 151
Control menu, Microsoft Basic 237
Copy command 37
copying ( see also cut & paste operations)
application 77
disk 77
document 77
folder 73, 78
image 134
Scrapbook 58, 165-171
creating
document 62
snapshot 151
critical path analysis 222, 226

INDEX

current cell, Multiplan 176
cursor see pointer
cut & paste operations 36-60
Cut command 37
to move text 53, 102
to remove text 49, 99

D
data disk 73
deleting see removing, Backspace key,
Clear command and Cut command
MacWrite 97-104
text in Note Pad 48
deselection 69
desk accessories 31
Calculator 32
Clock 4, 32
Note Pad 41, 43
Puzzle 4, 32
Scrapbook 51
desktop 12, 20
dialog box 88
dimmed command 14, 69
directory window 21
disk 5
copying 77
ejecting 6, 34
non-startup 74
saving work on 87
startup 63
swapping 76, 171
disk drive 5
additional 7
document
closing 91
copying 73,77
creating 62
moving 64
naming 88
opening existing 94, 187
organizing see housekeeping
printing 89, 146
removing 10
renaming 79
saving 87
untitled 84
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Dossier folder 21, 63 erasing see removing, Backspace key,
double clicking 9 Clear and Cut commands
in MacPaint 122, 129, 142, 144, 146
to open icon 27, 62, 65, 83 F
dragging 9 FatBits command, MacPaint 143
icon 10 File menu 13
scroll box 30 Close command 16
size box 28 Close All command 26
through a menu 14 Duplicate command 15, 77
title bar 27 Eject command 15, 34
to select 48 Get Info command 14, 18, 23
window 27 Open command 14
Drawing Size command Print command 89, 146
MacDraw 164 filing documents see folder
MacProject 214 filled shapes 127
drive, disk see disk drive Fill menu. MacDraw 159
Duplicate command 15, 77 Find command, MacWrite 114
Duration Scale command, MacProject Finder 61, 63
216 Find Next button, MacWrite 115
dynamic storage allocation, Lisa Pascal 230  Flip Horizontal command
MacDraw 163
E MacPaint 136
Edit menu 37 Flip Vertical command
Clear command 140, 165 MacDraw 163
Copy command 37, 40, 59, 134, 168 MacPaint 137
Cut command 37, 49, 53, 99, 102 folder 21, 61
Paste command 84, 97, 54, 103, 134 closing 63
Select All command 166 containing other folders 79
Show Clipboard 37 copying 78
Undo command 149 creating 79
editing text 45 emptying 79
Edit Pattern command, MacPaint 131 filling 64
Eject button 88, 170 opening 62
Eject command 15, 34 removing 81
ejecting a disk, problems with 6 renaming 68
ellipse Font menu
MacDraw 158 MacPaint 124
MacPaint 128 MacWrite 86, 107
Empty Folder 21 (see also Dossier folder)  FontSize menu, MacPaint 124
duplicating 79 footers, MacWrite 112
Empty Trash command 19 Format menu
enlargement & reduction, MacDraw 164 MacWrite 108
Enter key 7 Multiplan 199

eraser, MacPaint 122 format modifications, MacWrite 92
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formula, Multiplan 174
function
Lisa Pascal 230
Multiplan 181, 184, 192

G

Get Info command 14, 18, 23
Go Ahead button, MacWrite 118
Goodies menu, MacPaint 120
graphic object, MacDraw 154
grid, MacDraw 157

H
handles
MacDraw 159, 164
Lisa Pascal 230
hardware 5-7
headers, MacWrite 112
Hide Rulers command
MacDraw 158
MacWrite 110
highlighted (see also selecting)
command 14
icon 12
title bar 33
hollow
icon 16, 21
shape 127
housekeeping 61-81

I
I-beam 44, 84, 97
icon 3, 20
clicking 9
double-clicking 27, 62, 65, 83
dragging 10
highlighted 12
hollow 16, 21
moving 10, 13
opening 14, 27
renaming 21, 68
selecting 12
Imagewriter printer 1, 89
indentation marker, MacWrite 93
information window 19

INDEX

inserting ( see also) Paste command
messages in Note Pad 43
pages in Scrapbook 54
text in MacWrite 97-104
insertion point 41, 84
Insert Ruler command, MacWrite 108
Introduction command, MacPaint 120
Invert command, MacPaint 139

K
keyboard 7
keys, specific
Backspace key 79
Caps Lock key 151
Enter key 7
Option key 135
Return key 44, 177, 180
Shift key 104, 127, 140, 151
Tab key 220

£
lasso, MacPaint 136
Layout menu, MacDraw 157
line
MacDraw 155
MacPaint 125
MacProject 214
Lisa 2, 5, 228-235
list box 182
List command, Microsoft Basic 240
logical flag, Multiplan 189
Logo 2
Lotus tools 227
M
MacDraw 2, 153-173
Macintosh Basic 2
Macintosh Pascal 2
MacPaint 1, 119-152
MacProject 2, 213-226
MacTerminal 227
MacWrite 1, 82-118
margin markers, MacWrite 85
memory
random-access 230
read-only 11 230
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menu 2, 11, 20, (see also specific menus)
dimmed command 14
pulling down 13
menu bar 12, 20
Microsoft tools 2, 227
Basic 2, 236-249
Chart 202-212
Multiplan 174-201
Milestone command, MacProject 216
Modules folder 21, 62, 168
mouse 1, 6, 8-17
moving ( see also cut & paste operations)
document 10
folder 73
icon 10, 13
mouse 1, 6, 8-17
pointer 8, 20
text, MacWrite 103
window 27
Multiplan, Microsoft 2, 174-201

N
naming
document 88
folder 21

non-startup disk see data disk
Note Pad 41 43

(@]
OK button 90, 142
Open command 14
opening
application 83
existing document 94, 187
icon 14, 27
window 16
operating system, Macintosh 234
Option key 135
Options menu, Multiplan 198
organizing documents see housekeeping

I)
painting tools 120
Pascal
Lisa 230
Macintosh 2

(3]
WJ
wn

Paste command 41
to move images 134
1o move text 54, 103
Paste Function command, Multiplan 181
patterns, MacPaint 120
pencil, MacPaint 121
Pfs tools 227
pointer 1
moving 9, 20
taking different shapes 44, 178
polygons, MacPaint 129
pot of paint see area fill tool, MacPaint
preset parameters, MacWrite 85
pressing mouse button 9
Print Catalog command, MacPaint 147
Print command 89, 146, 164
printer see Imagewriter printer
printing
MacPaint document 146
MacWrite document 89, 149
entire screen 151
stopping 90
procedure, Lisa Pascal 230
processor, MC68000 5, 229
programming the Macintosh 2, 228-249
programs see applications, specific
Project menu, MacProject 216
Puzzle 4, 32

Q
QuickDraw routines
in Macintosh ROM 231-233
in Microsoft Basic 248
Quit command 91

R
radio buttons 88
random-access memory 230
read-only memory 11, 230
rectangle
MacDraw 159
MacProject 214
ordinary MacPaint 127
round-cornered MacPaint 128
removing see Backspace key, Cut and
Clear commands, and trash can
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renaming
document 79
folder 68
icon 21, 68
replacing text, MacWrite 101
Resource Chart command, MacProject 225
Resource Costs command, MacProject 226
retrieval see opening existing document
Return key 44, 97, 177, 180
ROM see read-only memory
Rotate command
MacDraw 163
MacPaint 138
rubber banding 125
ruler, MacWrite 853, 92
Run command, Microsoft Basic 237

8
Save As command 87
Save button 88
saving 87
schedule, MacProject 223
Schedule Chart command, MacProject 219
Scrapbook 51
file 166, 168
screen S5
dump 151
scroll
arrow 30
har 25
box 30
Search menu, MacWrite 114
Select All command, MacDraw 166
selecting 12 (see also clicking and
dragging)
by Shift-clicking 67
icon 12
MacDraw 159 .
MacPaint 133 see also lasso
MacWrite 102
Multiplan current cell 176
multiple icons 67
Note Pad 48
tool 23
Send to Back command, MacDraw 160

INDEX

serial ports 7
shapes

filled 127

hollow 127
Shift key 67, 104, 127, 140, 151
Shift-clicking 67
shortcuts, MacPaint 147
Show Clipboard command 37
Show Footer command, MacWrite 112
Show Formulas command, Multiplan 198
Show Header command, MacWrite 112
Show Page command, MacPaint 142
Show Rulers command, MacWrite 111
Show Schedule command, MacProject 223
Show Task Data command, MacProject 219
size box 28
snapshot 151
software see applications, specific
space boxes, MacWrite 85, 94
spray paint, MacPaint 124
Standard Rulers command, MacDraw 157
startup disk 63
Stop command, Microsoft Basic 239
stretching & shrinking, MacPaint 140, 164
Style menu

MacPaint 124

MacWrite 86, 1035
swapping disks 76
system documents 62
System

file 63

folder see Modules folder

1

Tab key 220

tab wells, MacWrite 93

task, MacProject 219

Task menu, MacProject 216

text (see afso cut & paste operations)
editing 45
inserting 43, 54, 97-104
moving 53, 102
removing 49, 99
replacing 101
selecting 48, 101
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title bar 25
Toolbox routines 233-234
trash can 3, 10, 12-20

[’.'

Lndo command 149

Lndo Find Next command, MacWrite 115
unit, Lisa Pascal 230

untitled document 84

V
vertical scroll bar 30
View menu
By Icon 22
By Name 22

W
window 16, 18-35
activating 25, 34
changing size of 28
closing 16, 20
directory 21
dragging 27
information 19
moving 27
opening 15
overlapping 25, 33
word wraparound, MacWrite 85
worksheet window, Multiplan 176
Workshop, Lisa 229
wristwatch icon 73

(3]
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