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Ask all the questions you want — that’s why I'm here ©




Shameless Plug for ObjectARX

Autodesk's Programmer Series

e\What is in here applies

to AutoCAD 2000i and R mg’“mgoi‘;mm'

AutoCAD 2002 as well.

CHARLES McAULEY @




Developer Consulting Group

o\World Wide Workgroup
—Over 30+ Specialists World Wide

eUS Team

—CA, WA, AZ
eEuropean Team

—United Kingdom, France

eAPAC Team
—India, China, Japan




ADN Website - Support
http://adn.autodesk.com

Provides access to
eOn-line knowledge base
eCall submission
eNewsgroups
eNewsletters

esAnswers to frequently asked questions are posted in our
on-line knowledge base

eDownload the “"ObjectARX Wizard”




With a show of hands, how many
of you know...

o C++7?
e Visual LISP/AutoLISP ?
e Visual Basic — VB/VBA ?

e C++ -> MFC (Microsoft Foundation
Classes) ?

e COM/ATL ?

e C—> ADS -> ADSRX (Die Hard resbuf defenders!,
ads_command gurus!, single linked list warriors!)




What is ObjectARX?

e ObjectARX is an object-oriented C++ API for
developers to use, customize, and extend
AutoCAD. It provides...

— Access the AutoCAD database
— Interact with the AutoCAD editor
— Create user interfaces using the MFC (AdUi/AcUi).

— Create custom objects/entities with custom
behavior.

— Notifications and Transactions

— Lots more...




What is ObjectARX? (2)

e ObjectARX is to AutoCAD as “Eric
Clapton” is to one of these...




What are ObjectARX applications?

e ObjectARX applications are Dynamic
Link Libraries (DLL), however instead of
having a DLL file extension they have
an ARX file extension.

— ARX applications require a host application
(AutoCAD) they don't execute by
themselves. This is typical of DLL's.




How do I create ObjectARX
applications?

e Use Visual C++, create a "Win32
Dynamic DLL" and add the required
code manually (more work!).

e Use the ObjectARX Wizard (easier,
concentrate on getting your job donel!).

— Download it from the ADN web site

e http://adn.autodesk.com you need to be an
ADN member however ®

— Download the ObjectARX SDK (contains
the ObjectARX Wizard ©

e http://www.autodesk.com/objectarx




Why ObjectARX ?
e Power and Speed!




ObjectARX is Object Oriented
o AutoLISP (simple but not OOP)

(command " LINE" PT1 PT2 "")

e C-> ADS -> ADSRX (still not OOP)

acedCommand (RTSTR, " LINE", RTPOINT
PT1, RTPOINT PT2, RTSTR, "", RTNONE) ;

o ObjectARX (© OOP)
pMyLine = new AcDbLine;
pMyLine->setStartPoint (ptl) ;
pMyLine->setEndPoint (pt2) ;
pMyLine->setDatabaseDefaults() ;




What does ObjectARX have?

e Entities
— AcDbEntity, AcDbline, AcDbPolyline,
AcDbCircle etc.
Curves
AcDbCurve

AcDb2d Polyln

AcDb3dPolyline .
AcDbArc
AcDbCircle
AcDbéEllipse
AcDbLeader
AcDbLine

AcDbPolyline




What does ObjectARX have? (2)
e Objects

— AcDbObject, AcDbSymbolTable, AcDblayerTable,
AcDbLayerTableRecord etc.

“SymbolsTables =% = | SymbolTableRecords
——] T .
AcDbSymbolTable - AcDbSymbolTableRecord

AcDbAbstractViewTable AcDbAbstractViewTableRecord

AcDbViewportTable = AcDbViewportTableRecord

AcDbViewTable AcDbViewTableRecord

AcDbBlockTableRecord —

—

AcDbDimSterTaEleRecord

AcDbBlockTable

AcDbDimStyleTable

1 AcDbFontTable AcDbFontTableRecord

s AcDbLayerTable = — AcDblayerTableRecord

AcDbLinetypeTable AcDblLinetypeTableRecord




What does ObjectARX have? (3)

o Iterators, lots of Iterators not just Symbol

tables!

— AcDbSymbolTableIterator,
AcDblayerTablelIterator etc.

Symbol Table lteFrators

AcDbSymbolTablelterator AcDbBlockChangelterator
= AcDbAbstractViewTablelterator | AcDbBlockReferenceldlterator
AcDbViewTablelterator AcDbBlockTableRecordlterator

AcDbViewportTablelterator
AcDbBlockTablelterator
AcDbDimStyleTablelterator

AcDbFontTablelterator

AcDblLayerTablelterator




What does ObjectARX have? (4)

e Transactions, Managers of all kinds!
Monitors of all types!

AcEdlJig

AcEdInputPointFilter :
AcEdInputPointMonitor AcDbHostApplicationServices

ST T —
AcEdInputPointManager AcApDocManager
AcEdSolidSubentitySelector - I AcApDocument

AcApLongTransactionManager

Transactions — N @

AcTransaction = AcApLayoutManager
AcApProfileManager ] E

AcDbTransactionManager + — e = =

- : AcApProfileManagerReactor
=, AcTransactionManager ! 1
S iy == 0




What does ObjectARX have? (5)

e Notifications! aka “"Reactors” buckets of them!
— AcApDocManagerReactor, AcDbEntityReactor

etc.
Notification
AcApDocManagerReactor

F—
AcEdInputContextReactor

ch—
I AcRxDLinkerReactor
AcRxEventReactor

‘I AcEditorReactor

AcApLongTransactionReactor

AcDbLayoutMangerReactor

AcDbDatabaseReactor
AcDbObjectReactor

AcDbEntityReactor

II AcDbRasterlmageDefFileAccessReactor
AcDbRasterlmageDefTransReactor




What does ObjectARX have? (6)

e Geometry Classes (AcGe) 2D and 3D let
ObjectARX do the math for you!

AcGeClipBoundary2d




What does ObjectARX have? (7)

e UI Classes (AdUi/AcUi) lots of them!
MFC Extension Classes.

CButton

CAdUiOwnerDrawButton
CAcUiOwnerDrawButton
CAdUiBitmapButton
CAcUiBitmapButton
CAcUiPickButton
CAcUiSelectButton
CAdUiBitmapStatic
CAcUiBitrapStatic



ObjectARX Class Hierarchy Chart

e On the ObjectARX SDK download area,
there is a PDF file of the ObjectARX Class
Hierarchy. (Here is what it looks like!)

— http://www.autodesk.com/objectarx

e In the ‘classmap’ folder on the SDK there
is a dwg file ‘classmap.dwg’, usually I
make a dwf out of it and view it in my
browser (or Volo View Express).




Extending ObjectARX

e Create our own custom Objects and
create your own custom Entities!

e Store you custom Object in the Named
Object Dictionary or an entity’s
Extension Dictionary.

¢ Custom Entities have their own

behavior — custom grip points, object
snaps and behavior.




Extending ObjectARX (2)

e Notice this custom entity has its own
grip points and behavior (demo later!).




ObjectARX COM and ATL

e EXpose your custom object and entities
to any COM compliant language
(VB/VBA) using COM wrappers.

e Access to the Object Property’s
Manager is via ATL (ObjectARX has a
wizard for this).

e Access to the Design Center is via ATL
again ObjectARX Wizard to the rescue!




ObjectARX COM and ATL (2)

ICircIe

&lphabetic Categarized |

B General
| Color [ BwLaver
I Laver u]
Linetype —— BwlLaver
Linetype scale 1
Plok skyle By Color
Lineweight —— BwlLawver
Hyperlink
Thickness
larme
£ Geomektry
Cenkter x 145,5515
Center ¥ 122,9344
Center 2 u]
Radius 56,5256
Diameter 1153.6512
Circurnference 357.0458
Area 10144.6712
Mormal ¥
Mormal ¥
Mormal Z
£ Entity link
qed entity AcDbCircle (42) ]
Link, colar [ vellow

Highlight the linked entity. .

Change entity link...

Tinks an ather entity with this entity.




ObjectARX Wizard and VC++ (1)

e Creating an ObjectARX application using
the ObjectARX Wizard from Visual C++.

MNew

Filez  Projects | Wiorkzpaces | Other Documents |

ez | AT L COM Appwizard

Iﬂ Cluzter Rezource Type Wizard
E Custorm Appfizard

Databaze Project

S DevStudio Add-in Wizard

Gr |SAF| Estension Wizard

M akefile

i MFC Actived Controhwizard
5] MFC Appwizard (dI]

ih Utility Project

=] 'in32 Application
jWinBE Conzale Application
%] Win32 Dynamic-Link Library
%] 'win32 Static Library

Froject name:

Location:
|I::REharIes"«.ﬁ.HKEnm'\EventEd\ J

{* Create new workspace
€ fdd o current workspace
[T | Dependency of;

| -~

Platforms:
IWinEE

], || Cancel I




ObjectARX Wizard and VC++ (2)
e The ObjectARX Wizard dialog.

ObjectiRx 2000 AppWizard - Step 1 |

“'our Reaistered Developer Symbal; I.ﬁ.S ]

— Project Type
™ ObjectDB [custom object definition]
% OhjectaB [AutaCAD extensiont

[T COM Server

— Additional Libraries

¥ Use MFC
™ Fegular DLL with MFC statically linked
™ Fegular DLL using shared MFC DLL
&+ MFC Extension DLL [using shared MFC DLL]
¥ Lsge MFC Extensions for AutoCAD

= e AT
[T | lze 4T Extensions for Eustan Dbjects

< Back I Mest » I Einizh Cancel Help




ObjectARX Wizard and VC++ (3)
e The ObjectARX Wizard Toolbar in Visual C++.

ObjectARY 2000 Wizard E
o] oo 5} xﬂ%ﬁ%“&k“& efg
A'\.'p
[objectary: MFC support |

e ObjectARX color coded keywords in

- FEETTTTIIIIEEEEEEEEEEEEEEEEEEEEEEEP PRI i i
Vlsual C++ // ObjectARX EntryPoint
u extern "C" AcRx::AppRetCode
acrxEntryPoint{AcRx: :AppHsgCode msg, void= pkt)
{
switch {msg) {
case AcRx::kInitAppMsg:
// Comment out the following line if your
/4 application should be locked into memory
acrxDynamicLinker->unlockapplication{pkt);
acrxDynamicLinker->registerAppHDIAwvare (pkt);
InitApplication{};
break;
case AcRx::kUnloadAppHsg:
UnloadApplication();
break;

}
return AcRx::kRetOK;




ObjectARX Wizard and VC++ (4)

e The ObjectARX Wizard is tightly integrated

into Visual C++, notice AutoCAD controls
inside VC++ Class Wizard.

21

o eSuffice to say a

S 4dd Clasz.. = |

demo of the
~ || ObjectARX Wizard

pdate Columre

IDC_PEPHTZ Y ariabls type: Birdil| . . i} .
IDC_ST_=
il s in action is in
IDC_ST_Z CicUiMRUComboBox
IDEANCEL CaclignmowHeadComboBo
IDOK CaclColorComboB e I
cliLineweightCofrboBo ™ Or er
Descrphion: "




ObjectARX Wizard Demonstration

e Let us have a quick overview of what the
ObjectARX Wizard provides.

— A word on installing the Wizard (setting up
the toolbar)

— Setting up color coded “user-defined”
keywords

— Setting up ObjectARX ‘inc’ and ‘lib’ paths
— Header files

— User defined commands

— EntryPoint messages

— Transient Reactors



ObjectARX Wizard Demonstration

e And continuing with our demonstration.
— ObjectARX Class Wizard - ObjectDBX
— MFC Support for ObjectARX, ATL support

— Input Point and ObjectARX application
Registration

— ObjectARX Component Gallery
— Configuring help and Code Finder



ObjectARX Wizard and VC++ (5)

e So hands up those who do not like the
ObjectARX Wizard!

eNow that we are

/ all happy, these

are custom
AutoCAD entitles

derived from
AcDbEntity ->

AsdkSmiley

(See the ObjectARX SDK ‘'‘Smiley’ sample.)




ObjectARX Resources

e ObjectARX SDK contains a folder ‘ARXLABS".

e ObjectARX training supplied by the Developer
Consulting Group
— http://www.autodesk.com/apitraining
— Class room training
— Virtual Class room training

e See the “"Customization Channel” on the
PointA web site.
— http://www.autodesk.com/pointa “Productivity

Center”




ObjectARX Resources (2)

e Consider joining the Autodesk Developer
Network (ADN).

— http://adn.autodesk.com

e For more information on ADN go to the
“"Developer Center” on the Autodesk web site.
— http://www.autodesk.com




ObjectARX Resources (3)

] Tools  Help
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ObjectARX Resources (4)

] Tools  Help
GBack v = ~ (D #at | Qisearch [iFavorites GfMedia 4 | B\ S
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autodesk’ Developer Network
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@ ChjectaRx & 1 4P K.B. [F Adding entities to model space from a modeless dialog
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Q ObjectaR Sample Application in AutoCAD by executing thz_a following code. This information is derived from a
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User Interface
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ObjectARX Resources (5)

w  Favorites Tools Help

RBack v = '@
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E Erase entities from modeless dialog

IO 60938 Applies to:  AutoCAD 2000 Date 2/1&/2000
This document is par? of  Erasing ©bjects and entities

Question
I'm having problems erasing entities from a modeless dialog.

Problerm #1 - I know I need to iterate the Model Space Block Table Record, open
each entity for write and call erasel) on it. The code is execuated without
errors but the entities are still displayed on the screen.

Problem #2 - when I select the entities for modifications, AutoCAD shows an
unhandled exception dialog.

How do I solve these problems?

@ ObjectARX 2002 Reference Gu
@ The AcDhDimAsson XML Scher
@ The AcDbXML Schema

@ The Design®ML Schama

@ Whats New in ObjectaRM 2002
@ AcOb (AutoCAD Database)

AcGe (Geometry Library)
AcUlifadUi

@ Building Objectarx Applicatior
@ Chisctanx

@ ChisctaR Newslstter Archive
Q ObjectaRx Sample Application
@ ObiectAR® White Papers

User Interface

ObjectARX 2000 Wizard
e-Learning Object Enablers (Pi
e-Learning ObjectAR K (Previe

Answer

Because the dialog is modeless, explicit document locking is needed. Alsa
because its 3 modeless dialog, graphics display update is not performed (unlike,
for example, working from a modal dizlog), so you'll need to do that explicitly

as well,

The following code snippet solves both the above mentioned problems.

#include <dbobiptr. b

finclude <dbents.h>

£

A minimal error checking for code brevity

£

woid CSampDialog::OnBuctonl ()

{
/f has to do document locking explicitly
achocManager—=>1lockDocunent (curDoc () ) ;
AcDbBlockTablelecordPointer pEtr (ACDE_MODEL SPACE, curDec!)-=datsbasel),

AcDb: :kForWrite) ;
if (pEtr_ openStatus() |= Acad::elk)

AntnCAD 14 OhiechaR Y Deve return;
‘I » AcDbElockTableRecordIterator® plter = NULL; LI

T e




ARXLABS folder on the SDK

o L et us take a look at the ARXLABS folder
on the ObjectARX SKD, specifically
“ObjectARX 2000 Tutorial.htm”.



SAMPLES folder on the SDK

e The Deve
responsib
the Samp

oper Consulting Group is
e for the samples that appear in
es folder of the ObjectARX SDK.

— Please note the ADN web site contains more
recent versions of the samples in addition to
new samples.

e Before you start, take a look at the
“SamplesReadMe.htm”, it will help you
get started!



DOCSAMPS folder on the SDK

e Not created by DCG. The DOCSAMPS
follow the ‘official” ObjectARX Developers
Guide, in that any code in the guide has a
corresponding sample in the DOCSAMPS
folder. See the "Readme.txt” file.



Time for some real ObjectARX !

;L\,,

&5

S~~~

Okay time for some real ObjectARX!

Let’s look at as many of the following topics
as we can time permitting:

eObjectARX Entry Point messages
eUser defined commands

eAutoCAD database structure (Demo
Inspector and ARX Debug app)

eSymbol Tables and Name Object Dictionary
(NOD)

eBlock Definitions and References




Time for some real ObjectARX ! (2)

g3 & Continue with, again time permitting:

SRS K
NS

o~ eCustom Objects/Entities - ObjectDBX

e [ransactions

eTransient and Persistent Reactors
*ObjectARX UI (AcUi/AdUi)

¢COM Wrappers and ATL

eOther “bits and bobs” as I think of them ©




EntryPoint Messages and Commands

o Let’s use the ObjectARX Wizard to quickly
build and application and create a few
commands and discuss.

e Most important messages are
—AcRx: :kInitAppMsg:
—AcRx: : kUnloadAppMsg:

e Adding a command
— acedRegCmds->addCommand ()

e What else is interesting here?



AutoCAD Database and Structure

e Perhaps the easiest way to understand
the AutoCAD database structure is to
demonstrate this structure using two
applications, the first is Inspector and the
second is ARXDBG.

e "Inspector” in on the ADN web site and is
an example of a dialog bar in ObjectARX

e "ARXDBG" is on the 'SAMPLES’ folder on
the ObjectARX SDK. (ARXDBG is a great
tool!)

o As I demonstrate this please feel free to
ask questions!



AutoCAD Database and Structure

e ObjectARX "“Golden Rule!” repeat
after me ©...

o "It /s very important that any
objects open for read or write
operations must be closed when
you are finished with them.
Failure to close open objects will
cause AutoCAD to crash - you
have been WARNED!”



AutoCAD Database and Structure

e Let’s discuss, in very generic terms
the process on opening and closing
objects, creating objects and
navigating the database structure.

e Understand the process its used
repeatedly.



AutoCAD Database and Structure

e Let’s discuss, in very generic terms
the process on opening and closing
objects, creating objects and
navigating the database structure.

e Understand the process its used
repeatedly.

e See Step 8 of the ARXLABS — createLayer () .
o See Step 8 of the ARXLABS — asdksetlayer (). // Iterator



Block Definition and References

e | et’s discuss and demonstrate this
using “Inspector”.

e Take a look at the EMPLOYEE block
of Step 8 in the ARXLABS.

o See Step 8 of the ARXLABS — askdCreate () .
o See Step 8 of the ARXLABS — createBlockRecord () .



Custom Object/Entity - ObjectDBX

e What and why — ObjectDBX? What is
separation of the UI from the DB? (UI/DB
separation). Why is this a good thing?

o | et's explore with some demo
applications that I use.

e Take a look at the ASKDEMPLOYEE
custom entity of Step 8 in the ARXLABS.

e Are custom objects/entities worth the
cost — you decide!




Transactions

e Have AutoCAD watch what you add
to the database in case you change
your mind!

o | et’s explore with some demo
applications that I use.
—strartTransation ()

—endTransaction ()
—abortTransaction ()
—addNewlyCreatedDBRODbject ()



Notifications/Reactors
(Transient and Persistent)

e ObjectARX is very rich when it comes
to Notifications/Reactors

o | et's explore with some some of the
many Notifications/Reactors with
demo applications that I use.
—AcDbEntityReactor
—AcApDocManagerReactor

—AcEditorReactor

— (please note there are lots more!)



ObjectARX Ul

e ObjectARX is very rich when it comes
to MFC UI. (AcUi/AdUi)

o | et’s explore with some some demo
applications that I use.

—Modal/Modeless Dialogs
—Toolbars

—Tab Extension Dialogs

—Other elements time permitting



COM and ATL

e COM wrappers and ATL

e Let's explore the AsdkSmiley
application, it is in the SAMPLES
folder of the ObjectARX SDK.



Thank You!
Developer Consulting Group

W/':y Object AKX is

just 50 powerful !




