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Preface

Do you want to generate creative or technical illustrations in colour? Do
you want to design complex logos with refined typographical features
such as shaped text using all available fonts? Or do you require colourful
presentations such as slides or overhead projections? Do you need to
represent numerical data in pleasing graphicslikediagrams, barcharts,
pie charts or graphs of your own design? Or do you even want your own
"computer cinema" to create comic films or computer animations which
can then be played on the computer or copied to video tape? Or perhaps
you are looking for a program to produce video titles which, using a
genlock interface, can be overlaid onto, or mixed with, film sequences? All
this — and much more — you can do with DA’S VECTOR, the first
multimedia vector graphics program in the world.

The results of your creative work can be further processed in all kinds of
ways: using the relevant export formats, graphics can be imported into
practically all DTP applications. You can, of course, also print directly
(to dot matrix, laser and colour printers). A special imagesetter version
enables you to output directly to high—-resolution imagesetters and slide
printers. But you can also generate a (colour) picture from the finished
graphic and use that for further work.

Thanks to its highly-developed rendering technology DA’S VECTOR
runsin all colour resolutions from monochrome to TrueColour and on all
graphics cards featuring a VDI driver. Of course it also makes use of the
new colour resolutionsof the Falcon 030 computer. The computer’s colour
resolution, however, is only relevant for the display, as internally DA’S
VECTOR always works in 16.7 million colours. Working with DA’S
VECTOR requires a minimum screen resolution of 640%400 screen
pixels. The animations can be generated for any target resolution (colour
and size), independent of the current screen resolution. They can then, of
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course, only be played on computers featuring the required graphics
resolution. If the film format is smaller than the screen resolution, the
animation will be displayed in a window. The animation player can be
copied freely and used by other programs. Thus DA’S VECTOR becomes
the first building block for a multimedia system for Atari computers.
Further products in this family will follow: they can be identified by their
common family name "DA’S".

A few more words on this manual. You may ask why such a powerful
program comes with such a small manual. The answer is very simple: we
intend to take seriously the "paperless office” promised us for years by
Information Technology. The reality so far looks quite different, since
never before has there been so much printed paper produced. In our daily
customer support we have noticed that manuals are the more likely to
remain unread if they are bulky and detailed. The computer offers far
more elegant means of making instructions available "online", that is,
within the computer and while you work. The core of this system is the
program "DA’S KNOW-HOW" which will be bundled with all products
of the DA family (and continuously developed further). DA'S KNOW-
HOW can be installed as an accessory or as a parallel application (under
MultiTOS, for example) and accessed either on its own or alongside the
main application. DA’S KNOW-HOW communicates with the programs
and offers its help. All you need to do is to point with the mouse at an icon
and press the HELP key—the relevant chapter from the reference manual
will appear on the monitor screen and explain the function to you. You
will find further key words and a simple mouseclick is enough to branch
out to the relevant chapters. Intensive learning is also supported by a
"context display": if you click on a key word using the right mouse button,
you are shown a list of all passages (chapters) making further references
tothat key word. A further mouseclick will moveyou tothe chapter of your
choice. Of course, DA'S KNOW-HOW offers not only text but also
tllustrations — and even these can contain further cross-indexing refe-
rences, "key pictures” as well as key words.

In addition to the reference manual DA'S KNOW-HOW also contains a
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tutorial for DA’S VECTOR, taking you through some simple exercises
step—by—step and thus making for an easy start even for complete novices.
The tutorial, of course, features cross references to the main manual so
that both work hand-in—hand. Just have a go and see how elegant and
useful this manual within the computer is. You will soon find that this
is not just a "cheap replacement” for a printed manual (and tutorial), but
a new solution to the problem of contextual learning.

There are several other advantages overa printed manual. To begin with,
almost every computer software manual is already dated when it is
printed: while it is still at the printers, the programmers will often have
made last-minute modifications or thought up a new feature to be
included in the program — you have seen the README files containing
the corrections to the manual which are found on program disks. Our
programs, too, are of course continually being developed. New functions
are added, old ones modified in response to user requests, and so on. Any
manual is thus outdated in a very short time and needs to be reprinted
or at least supplemented. All thisis no problem for the electronic version
of the manual. Each version of the program is supplied with an updated
version of the manual on disk. Adding further documentation is no
problem either, since DA'S KNOW-HOW can manage any number of
documents simultaneously. If someone was prepared to make the effort,
you could even place the user manual for your Atari computer in there.
Other software houses will also be able to use our system under licence
— put an end to the wastage of paper, and make a reality of the computer
as a multimedia machine!

Why then a printed manual at all, you may ask. Well, we didn’t want to
break with old habits altogether: a book which you can quietly sit in a
corner (or on the loo) with has certain indisputable advantages, too. And
before tackling a new program, it can be useful to learn a bit about its
background, its concepts and its general usage—I know that most people
do not behave like this: you start the program and click around its icons
and menus, but at some point you should still take the time to find out
what itisthat you havejust acquired. That is precisely what this manual
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is there for. It is an introduction to working with DA’'S VECTOR,
presents the basic fundamentals, gives an overview of the possibilities
and shows you the essentials of using the software. Above all, however,
itwants to demonstrate to you what you can do with the software, because
in the final analysis a computer program is not an end in itself but a tool.
We wish you success in using this tool, as well as pleasure which is just
as important. If you enjoy this program then why not look out for its
brothers and sisters from the DA family—perhapsyou will find even more
pleasure with them.



Of Pixels and Vectors

Short Introduction to Computer Graphics

You can skip this chapter if you have already worked with bezier—ori-
ented vector graphics programs and are familiar with the basic termi-
nology.

Many people are fascinated by computer graphics, owners of home
computers as well as the DTP professional doing his daily design work
on the computer. The processing power, working memory and colour
displays oftoday’s desktop computers makeit possible to create and edit
even highly complex graphics and pictures at a quality which, only a few
years ago, was either unthinkable or for expensive mainframes only. To
use the computer as a graphic tool, however, it is necessary to learn a bit
about the computer as a medium and its possibilities and limitations.
In this context, that means primarily the way in which graphics are
represented inside a computer.

In colloquial terms we make a distinction between "painting" and
"drawing", colour being the main concern of the former and shapes of the
latter. Of course the distinction is a fluid one since drawings can contain
any number of colours and painting, too, has shapes as an important
element. The commonly understood difference between painting and
drawing is helpful, however, in understanding how pictures and gra-
phics are handled by the computer. Let us begin with the equivalent of
the painted picture in the computer. Due to its binary system, the
computer needs to disassemble all data into discrete elements: in the
case of pictures, these are pixels, individual picture dots with a clearly
defined colour. Just imagine that you overlay a pictures with a screen
of small square areas: exactly one colour value is stored for each square
element. This principle can be applied to different depths of colour:
monochrome (single— colour) picture require 1 bit (the elementary unit
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of data used by the computer), halftone (grey scale) pictures are
normally stored at 8 bit=1 byte per pixel; this is the equivalent of 256
levels of brightness. Hence halftone pictures require eight times as
much storage space than monochrome pictures of the same resolution
(sharpness). To bring colour into play, one can take advantage of the fact
that all colours can (theoretically) be composed from three basic colours
(Red, Green, Blue or Cyan, Magenta, and Yellow). Each pixel now
requires 3 bytes to obtain the same resolution per colour as with
halftone pictures. The number of pixels per centimetre (on screen or
when printing) defines the resolution or image sharpness. Computer
graphics appear coarse if the resolution is insufficient. For printed
halftones or colour photos you should use resolutions of 150 to 300 dpi
(dots per inch), about 60 to 120 dots per centimetre. Scanners, which
read halftone and colour pictures, work at precisely these resolutions.
A colour image of 20*20cm therefore needs about five and a half
megabytes for its representation inside the computer. To obtain text and
graphics (lines, for example) at high quality, this resolution is no longer
sufficient. 600 to 1200 dpi are required in order to achieve a satisfactory
definition of the contours. With the computers available today it is
almost impossible to place pictures of such high resolution on screen as
pixels in 16.7 million colours and to edit them. For this reason, other
methods have been thought of to represent text and graphics in the
computer, and these involve mathematical descriptions for which the
"calculation machine" computer is very well suited. These "vectorised"
descriptions lead usinto the territory of "vector graphics", the speciality
of DA’S VECTOR. But please do not forget what you have learned about
pixel images; we shall have to return to that repeatedly later on.

Graphics always contain a constructive element even if a graphic artist
is not generally able to describe his creations and designs in mathema-
tical form — or he would presumably have become a mathematician
instead. Each graphic shape, however, can be described in mathema-
tical terms more or less accurately, provided you take the trouble. A
"shape", inthefinal analysis, is always an outline or contour. This is how
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graphic shapes are handled by the computer, as contour outlines. Since
"lines" can be linked to other attributes (such as colour, thickness etc),
we shall from now on speak of "paths" which are nothing other than
(infinitesimally thin) outlines. A mathematician could thus describe
such "paths" by means of formulae and let the computer generate
graphics from them — which a graphic artist would throw up his hand
in horror if he was asked to adopt this method. But this is what the
mathematical genius, the computer, is there for — and all the necessary
maths are hidden inside the computer, without the need for the user to
deal with them. (Now this is not entirely true because DA’S VECTOR
also features a "calculator" for complex mathematical transformations,
requiring a certain amount of mathematical understanding despite the
supplied collection of formulae; but do not worry because even users
without much mathematical talent will find plenty of other transfor-
mation tools). So how can we reconcile with each other mathematical
("vectorised") descriptions and interactive, creative design and dra-
wing?

This question was asked many years ago by a Mr. Bezier when he was
trying to display and model the surfaces of cars on the computer. The
method developed by and named after him, of generating graphic
objects interactively through so— called "Bezier curves", has found
world—wide acceptance. It provides the foundation today of all leading
vector graphics programs as well as of the PostScript "printer lan-
guage". The entire vector font technology, too, is based on this principle.
Previous attempts had still used simple geometrical shapes such as
polygons, circles and ellipses, but these allow you only to generate very
"geometric" objects. Bezier curves (third degree, as widely used) are
doubly bent curves which are defined and controlled by exactly four
points: the beginning and end points of the curved line and two control
points which allow you to regulate the curve in a simple fashion. These
control points are always located on the tangents belonging to the end
points of the curve. Moving these points (with the mouse) has the effect
of an intuitively understandable change in the curve, the mathemati-
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cally simple structure of the Bezier curve being capable of manipulation
in real time on the screen. In DA’S VECTOR, by the way, it is possible
to manipulate not only the four Bezier points, but also to grab and
reshape the curve at any point using the mouse. Add simple straight
lines as the second basic shape, and you can generate virtually any
shape (as a path!) from these two basic shapes. Thus Bezier curves and
straight lines are the constituent elements of vector graphics, from
which all other elements can be freely constructed and reshaped.
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So far, however, we have nothing but "paths", the description of outlines,
but no graphic as yet. Each path can therefore be linked to attributes,
whereby we consider the path on one hand as a line with the attributes
line colour, line thickness, line shape (continuous, dotted etc) and line
ends (cornered, round etc), and on the other hand as the outline of an
area to which a fill colour (and a fill algorithm, see below) is ascribed.
Lines and areas can also be transparent, so that it is possible to create
graphics consisting purely of lines or areas. All these attributes there-
fore define how the path is to be drawn. Some explanation is required
of the fill algorithm: here a distinction is made between "even—odd" and
"winding number" fills: the difference is best demonstrated by an
example graphic. With a "winding number" fill, the rotation direction of
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the path is of great importance, as shown again in the illustration. This
is why the program allows you to set the rotation direction of each path.

Every path can have exactly one set of attributes: so if you need, for
instance, different line thicknesses, you will need to create several
paths. These different "path objects" can then be grouped together. An
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other: here, too, an agreed 3 4 -

paradigm is used world—
wide, including the Post-
Script page description lan-
guage, and is known as
"Painting Model"; this
means that all colours com-

pletely cover each other just as in painting with opaque (as opposed to
translucent) colours. The individual objects are therefore overlaid on
top of each other like transparencies. This is why the sequence of their
arrangement (as layers) is important and each vector graphics program
offers a function to sort the objects (bring forward=to the top, push
back=to the bottom, etc).

Allthese tools enable you to work very nicely in a constructive sense, but
for the creative designer, too, vector graphics are today an indispensable
tool because of the versatile reshaping offered, especially when such
functions as "freehand drawing" are also available. In this, the compu-
ter begins by following the drawing mouse pointer and automatically
generates a number of short line segments. DA’S VECTOR has a
particularly clever way with this, as the sequence of short line segments
can be automatically converted into appropriate Bezier curves and thus
rounded and made "fluid".
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It is also possible, however, to begin by sketching something onto paper
and then read the sketch into the computer via a scanner and "trace" it:
the computer will determine the outlines and generate them as lines
and Bezier curves (DA’S VECTOR can do this even with colour origi-
nals). Hence you can transfer everything which you already have on
paper to the computer: an important application for this is the vecto-
risation of already existing logos which are required in the computer for
page layouts. You can also trace "manually", by displaying the original
image within the path editor and "redrawing" the outlines.

What are the advantages of such a "vector graphic" as compared to a
painted or scanned picture, i.e. a pixel graphic (apart from the saving
in storage space)? Two important points must enter our considerations
here: since the entire graphic is stored as a mathematical structure, it
can also be transformed very easily by mathematical and hence geo-
metrical means — beginning with simple enlargement or reduction, via
rotation, skewing, proportional and disproportional distortions, to the
projection of the graphic object onto a three—dimensionally curved area.
All this can be done without any loss in quality, which would be
impossible with a pixel graphic: when a pixel graphic is enlarged,
nothing is added to the image but the existing pixels are simply
enlarged.

And this leads us straight to the second consideration, that of "resolu-
tion independence". But first one clarification: as soon as a vector
graphic isdrawn, it is also a pixel graphic. The reason for thisis that the
computer does not store the drawing (the pixel image) but the drawing
instructions in mathematical form. For each possible resolution the
picture is then freshly generated (drawn). Thus you can not only zoom
into any level of detail, but generate any desired output resolution.
Think, for example, of the production of print masters: to ensure that
the graphic is printed smoothly, a resolution of 600 to 2400 dpi is
required —about 250 to 1000 dots per centimetre. To store such a graphic
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in the computer as a pixel image would require around 16 megabytes for
an A4 page at 1200dpi (monochrome, and 24 times as much for colour!).
This can be done these days without too many problems, but just
imagine yourself having to draw a picture in that sort of resolution; the
monitor screen would only ever display a very small section of the
drawing area (about 4000*6000 pixels) and you would find it virtually
impossible to draw a line across the entire working area; painting by
hand would also be an impossible task as up to 24 million pixels would
need to be edited. A vector graphic, on the other hand, can be calculated
to such a resolution without difficulties — a screen display (at about 72
— 92 dpi) with a rather coarse and blocky appearance would emerge
perfectly smooth on an imagesetter. Only this makes it possible to
render graphicsin perfect quality at print time and it isthe precondition
for the creation of camera-ready artwork by computer.

The entire font technology, too, depends on this approach. "Vector fonts"
are typefaces in which each character is in effect a small vector graphic
(to be precise, a path object). Thousands of different typefaces are
available in PostScript format—and can, of course, all be used with DA’S
VECTOR (in addition to the CFN fonts which are found only on Atari
computers). Other questions related to this technology, such as the
display of halftones and colours through raster screens, cannot be
discussed here. A piece of software which transforms vector graphics
(including typefaces) into an image is known as a RIP (Raster Image
Processor). Each PostScript interpreter contains such a RIP. DA’S
VECTOR, too, contains its own RIP (and can therefore output directly
to an imagesetter without PostScript).

For all the reasons given here, vector graphics have become an indis-
pensable part of graphic design work. But there are also disadvantages,
of course. Interesting as such graphic creations may appear, they also
always seem somewhat "technical" and cannot be anything like "photo
realistic". The reason for this is to do with the structure of natural
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