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ABSTRACT. Some of the most popular CAD-systems worldwide are the products by the Autodesk company, and AutoCAD in particular. One of the reasons for this
popularity is the variety of tools and methods for customising the product. This article is a review and an analysis of the methods and techniques for the customisation
of Autodesk products. The focus lies mainly on the programming languages which can be used for this purpose.
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AHANK3 HA MOAXOAM 3A NOTPEEUTENICKU HACTPOWKU HA CPELIATA B AUTODESK-MPOLYKTU
CeemnaHa ToHyesa
MurHo-eeonoxku yHusepcumem “Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. Eqnm o1 Hai-pasnpoctpaHenuTe B ceeta CAD-cuctemu ca npogyktute Ha dupma Autodesk, B yactHocT AutoCAD. [lo n3BecTHa cTeneH ToBa Ce Abihku
Ha (pakTa, Ye 3a Te3u NpOAYKTW UMa pa3BMTK CPEACTBA M METOAW 3a TsAxHaTa noTpebutencka HacTpoiika. B HacToswwarta cratus ce npasu 0630p W aHanu3 Ha
HauMHWUTE W TEXHUKUTE 3a NOTpebuUTenckM HaCTPOIIKK Ha cpepaTa Ha Autodesk-npodykTi, kaTo ce akLieHTVpa rMaBHO BbPXY e3vLyTe 3a nporpamupaxe, KouTo morat
[Aa ce nonaBear 3a Lenta.

KntoyoBu gymu: AutoCAD, noTpebutencki HacTpoOiikiA, €3uLy 3a Mporpamupaxe, Leiinose, WabnoHy 3a LpuxoBaHe

Introduction e Action Recorder. Use the Action Recorder to record
commands and input values that you can play back as an
The Autodesk Company is undeniably a world leader in action macro to automate repetitive tasks.
producing graphic software. Its CAD-systems are some of the e Command Aliases. Command alias are shortened
most commonly used worldwide. There are probably many command names that can be entered at the Command
reasons for this popularity, however one of them certainly is prompt as an alternative to the standard full command
the ability to customise the products' settings and to extend name and are stored in a program parameter PGP-file.
them with additional functionality, in order for specific custom e Dynamic Blocks. Dynamic blocks contain rules, or
tasks to be solved. Autodesk provides various tools for this parameters, for how to change the appearance of the block
purpose. reference when it is inserted in the drawing.
Custom settings are useful in two aspects: e Customisable and expandable ribbon Ul. Customise and
e They make work faster and easier for every single person; expand the ribbon tabs, panels, and tools to suit your
e They facilitate team work when unifying the system needs and meet your company’s standards. It's easy to do
settings for all participants in a given project. in the Customise User Interface (CUI) dialog box.
Therefore, it is useful for users to be familiar with the e Profiles. Profile settings can include information such as
customisation options. default search and project file paths, template file locations,
The Autodesk company itself suggests 8 Top Ways to default linetype and hatch patterns, and printer defaults.
Customise AutoCAD (Top Ways to Customise AutoCAD, e Plotter Configurations and Plot Styles. Create plot
2019): configurations to configure your output devices for
o Exchange Apps. The Exchange Apps marketplace includes publishing or plotting drawings. Use custom plot styles to
general productivity tools, drawing content, and specify how object properties such as colour and
applications created by third party publishers for specific lineweight are represented when plotted.
disciplines. The apps are easy to download and install. Custom settings can be categorised in two main groups:
o Scripts. Script files are ASCIl text files with the file 1. Settings in command CONFIG, changes in GUI and setting
extension .scr and can be edited using a simple text editor suitable values for the system variables in AutoCAD.
such as NotePad on Windows or TextEdit on Mac OS. If 2. Creating new types of objects.
you can type commands and options at the command line, What is characteristic for the first group is that the settings
you can write a script file. are set mainly in a dialog mode. They are relatively well

documented and are not subject of the current article.
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The second group is more interesting, since the creation of
new objects can lead to automating some elements of
designing and thus increase effectiveness of the work. The
current article introduces these customisation aspects.

To improve readability, from now on the term ,Autodesk-
products” will be replaced with AutoCAD. This is the first
product of Autodesk and one of the most popular CAD-
systems for universal use worldwide. Everything presented in
this article is valid not only for AutoCAD, but also for the other
products of Autodesk that allow programming. The light ("LT")
versions of the products make an exception, since they do not
provide programming options except for the language DIESEL.

Creating new object

The AutoCAD user is given the opportunity to create new
objects like line types, hatch patterns, menus (changes in GUI
of the system generally), shapes, additional commands. This
article will not treat the changes in GUI of the system since
there are suitable means this to be done. Creation of blocks,
dynamic blocks and blocks with attributes will not be
commented here either, since it is given in almost each
AutoCAD course and is described in many books. Creation of
libraries with graphic symbols can be found in (Guneva,
Trifonova, 2001).

Autodesk offers a couple of programming languages for
creation of new commands.

The definitions of new line types, hatch patterns and
shapes are to be fixed in external text files under a defined
format. Three commands: MkLtype, MkShape and
SuperHatch (Fig. 1a, b) have been added in "Express Tools"
module since 2010. The first two of them generate
automatically the text files defining line types and shapes,
respectively, and the third one hatches a given closed area
without creating any file defining the hatch pattern.

Fig. 1a.

Fig. 1b.

"Express Tools" represent a set of functions, developed by
Autodesk fans. The company spreads them under the explicit
condition that it bears no responsibility for their good
performance. "Express Tools" commands are available only if
it is indicated explicitly in the course of AutoCAD installation
that they should be installed.

It is a good idea Autodesk App Store to be checked for the
available elements before undertaking creation of new objects.
If the needed objects are available in Autodesk App Store they
can be downloaded from there.

Creating shapes

Shapes are objects similar to blocks. Shapes are much
more effective in the aspect of speed of visualisation and
memory needed for saving, compared to the blocks. However,
nowadays shapes are used only for the creation of complex
types of lines due to the obstacles and limitations going along
with their creation.
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Contemporary versions of AutoCAD offer two ways for
creation of shapes.

o using MkShape command (if Express tools is installed);
e manual creation of text file with extension shp.

The first approach is incomparably easier. It needs the
shape image to be drawn first on the screen using AutoCAD
commands then MkShape generates the shp-file and
automatically compiles it to shx-file that AutoCAD is to use.
Neither knowledge about the shapes description rules nor
acquaintance with source shape files structures are needed.
However, sometimes the results provided by MkShape are
unsatisfying in the aspect of visualisation and are extremely
ineffective. For example, to create a shape named Z2,
representing a circle with a radius 1, MkShape generates the
following content:

*1,58,22

4,101,4,99,3,125,3,5,3,64,002,9,(4,0),(0,0),001,9,(-1,2),

('2:2)7('2:0):('21'2):('17'2)1(17'2):(27'2):(270)7(272)7(1:2),(0,0),

002,9,(-4,0),(0,0),001,4,64,4,5,4,125,3,99,3,101,0
While it may be defined as follows:

*2,1,22
2,010,1,10,(1,000),0

Both definitions of the shape Z2 generate all the same
image — a circle with a radius 1 and base point - the centre of
the circle. In principle, the effectiveness of the visualisation
depends on the count of the numbers in the description of the
shape. That iss why it is desirable this count to be minimised.
In the example above the shape Z2 description contains 7
numbers in the case of the manual generation and 58 - in the
case of the automated one.

On Figure 2(a, b) the visualisation of this shape is shown,
resulting from the first and the second definitions, respectively.

Fig. 2a. Fig. 2b.

The example above shows, that the command MKShape
(when available) needs to be used very carefully. Its
application has to be reduced to private needs. If it is
necessary to create shapes for other clients, it is
recommended to take the manual approach. The rules for
defining these objects need to be respected. They can be
found in (AutoCAD documentation, 2019).

Creating linetypes

Although AutoCAD contains more than 80 in-built
linetypes, they do not cover the standards in many countries,
including Bulgaria. For different purposes, e.g. for the needs of
the cadastre, telecommunications, architecture and others,
new types of lines need to be created. There are two kinds of
linetypes: simple and complex. They are described in text files
with the extension lin.

Similar to the work with shapes, in all contemporary
versions of AutoCAD, provided Express Tools are installed,
linetypes can be created in two ways: manually and
automatically, using the command MkLtype. Experiments show
that the results of working with the command MkLtype
correspond to the results of manually generating linetypes to a
sufficient degree. This makes the command comfortable to use
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and thus, there is no need to be familiar with the structure of
lin-files.

Creating hatch patterns

Two text files are attached to AutoCAD, each of them
containing the definitions of more than 60 hatch patterns. Yet,
in many cases the creation of new hatch patterns is necessary.
In Figure 3 some patterns created for the needs of geology are
shown.
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Definitions of hatch patterns are written in a text file with
the extension pat. Creating such files is a difficult and time
consuming process. For example, the definition of the in-built
SWAMP hatch pattern in AutoCAD consists of the following
text:

*SWAMP, Swampy area

0,0,0, .5,.866025403, .125,-.875

90, .0625,0, .866025403,.5, .0625,-1.669550806

90, .078125,0, .866025403,.5, .05,-1.682050806

90, .046875,0, .866025403,.5, .05,-1.682050806

60, .09375,0, .5,.866025403, .04,-.96

120, .03125,0, .5,.866025403, .04,-.96

This is one of the simple patterns, since it contains only 6
lines of description. There are hatch patterns with more than
40 lines in their definitions (e.g. GRAVEL).

SuperHatch command of Express Tools can be handy
when hatching. It doesn't generate a file defining the hatch but
directly hatches the closed area of the current drawing. This
command is especially useful when a closed area is to be
hatched with a kind of texture.

When the hatch pattern is an aggregate of linear objects
that are evenly/regularly spread within the hatched area
especially when they are a checkered pattern then the results
provided by SuperHatch command are unsatisfying. On fig. 4a
and Fig. 4b the results of hatching using additionally defined
hatch pattern (Fig. 4a) and by SuperHatch command (Fig. 4b)
are shown.
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Fig. 4a. Fig. 4b.
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The hatch pattern on Figure 4a stands for galena mineral
(triangles with fixed dimensions spread in a checkered
pattern). Such a result is impossible to be obtained by
SuperHatch  command.  Furthermore, the SuperHatch
command needs the hatching image to be created as a block
before the command entering or the image should be uploaded
from an external file.

The example above shows that no matter how easy the
dialogue with SuperHatch is there are cases when manual
creation of hatch patterns is necessary. This is valid especially
in the cases when applications for other users have to be
developed in AutoCAD. Description of pat-files can be found in
(Creating custom hatch patterns, 2019).

Creation of supplementary commands.
Programming languages for AutoCAD

The functionality of AutoCAD can be extended using
several programme languages. Nowadays, supplementary
commands are created mainly using AutoLisp/Visual Lisp,
ObjectARX and .NET. Script files, action macros (automatically
generated macros), menu macros and code using DIESEL
language can hardly be applied to important applications due
to the limited abilities of these means. The application of VBA
(Visual Basic for Applications) was limited when .NET
appeared. VBA was replaced by VB.NET.

AutoLisp and Visual Lisp are useful for creating commands
with a simple graphical interface that do not have many
arithmetic calculations, but the use of built-in AutoCAD
commands or extraction of information from the graphical
database prevails (Trifonova et al., 2015). These languages
offer extremely powerful and flexible means for choosing
graphic objects corresponding to fixed requirements. This is
the function ssget (Trifonova, 2015). For example, to generate
the selection set of all red circles and all green lines it should
be typed in as follows:

(ssget "X"

(-4 ."<OR")
(-4 . "<AND") (0 . "LINE") (62.3) (-4 . "AND>")
(-4 ."<AND") (0. "CIRCLE") (62 . 1) (-4 . "AND>")
(-4 ."OR>")
)

Geometric restrictions can be imposed on the selected
objects as well, for example, in order to generate the selection
set of all lines with starting point having the following
coordinates x= 3, y> 10 and arbitrary z value the following
should be typed in:

(ssget "X" '((0."LINE") (4."=>*") (103.010.00.0)))

To do the same task using ObjectARX or .NET would be a
heavy procedure. It is not by chance that the number of
AutoLisp/Visual Lisp files in "Express Tools" is over 78% out of
the total number of the files in it.

The main disadvantage of AutoLisp/Visual Lisp in
comparison with ObjectARX and .NET are the difficulties
related to the creation of dialogue boxes due to the limited
abilities of DCL (Dialog Control Language). In addition,
ObjectARX and .NET are event-oriented and this type of
programming has many advantages.
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ObjectARX and .NET are more used nowadays due to the
fact that in most universities procedural programming
languages like C++ and C# are taught and functional
programming languages like AutoLisp/Visual Lisp are rarely
discussed.

The optimal option when plug-ins for AutoCAD are
developed professionally in AutoCAD is creation of projects
where files are generated using different languages so that it
can be made use of the advantages of each one of them.

Conclusion

Optimisation of the work of the users of Autodesk products,
especially when they work in a team, depends both on the
suitable adjustment of the environment assignment and the
presence of necessary new elements to be used.

Usage of contemporary programming languages can
extend to a large degree the functionality of Autodesk
products. A detailed knowledge on programming languages in
Autodesk environment allows the process of creation of plug-
ins to be optimised.

103

References

AutoCAD documentation; https://www.autodesk.com.

Creating custom hatch patterns; https://allaboutcad.com/

creating-custom-hatch-patterns/.

Guneva, M., M. Trifonova. 2001. Razshiryavane na
funktsionalnite vazmozhnosti na AutoCAD 2000 za
avtomatizirano proektirane na kabelni traseta. — TELEKOM
2001, Varna, 122-127 (in Bulgarian).

Top Ways to Customise AutoCAD; https://www.autodesk.

com/campaigns/inspired-by-autocad/customize

Trifonova, M. 2015. Algoritmi za komputarna grafika i
izpolzvaneto im za reshavane na inzhenerni zadachi. 1zd.
kushta "Sv. Ivan Rilski", Sofia, 108 p. (in Bulgarian).

Trifonova, M., E. Nikolova, S. Toncheva. 2015. Development of
Applications in Autodesk Products Environment. — Annual
of the University of Mining and Geology “St. Ivan Rilski’,
58, 4,99-101 (in Bulgarian with English abstract).


https://allaboutcad.com/
https://www.autodesk/

