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Dynamic Blocks Explained

John Beltran — Autodesk, Inc.

GD501-1 Gain an understanding of AutoCAD software’s Dynamic Block feature and how to
create more powerful and flexible Block libraries. Learn the basic concepts behind Dynamic Block
technology and hear detailed explanations of each Dynamic Block parameter and action.
Understand some of the common pitfalls and limitations of Dynamic Blocks and how to avoid
them. A short presentation introduces each concept, followed by a demonstration. This lecture
will benefit all CAD professionals who use Blocks in AutoCAD and want to take advantage of
Dynamic Block features. Attendees should have a general comprehension of AutoCAD.

Key Topics:

- Use the AutoCAD Block editor to create blocks

- Combine block parameters and actions to create Dynamic Blocks

- Use look-up tables to create relationships between Dynamic Block properties
- Avoid common Dynamic Block pitfalls

- Understand how custom applications interact with Dynamic Blocks

About the Speaker:

As a member of the AutoCAD Development Team at Autodesk, John has contributed to every
AutoCAD release for the past 14 years. He is proud to have been one of the lead engineers for
the Dynamic Blocks feature in AutoCAD 2006, and has worked on many other AutoCAD features,
including 3D Solid Editing, Annotation Scaling, and the Properties palette. Prior to Autodesk, John
worked for an Autodesk developer where he was introduced to AutoCAD Release 11. He has
been an avid user ever since. John holds a Master of Science degree in Structural Mechanics
from the University of California at Los Angeles.

john.beltran@autodesk.com
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Getting Started With Dynamic Blocks

What is a Dynamic Block?

A dynamic block is a block definition that contains custom properties and grips in addition to the geometry
contained in legacy block definitions. A dynamic block has flexibility and intelligence. A dynamic block
reference can easily be changed in a drawing while you work. You can manipulate the geometry in a
dynamic block reference through custom grips or custom properties.

A dynamic block reference may be displayed differently in the drawing than the original block definition.
However, the displayed block reference remains a reference to the original block definition.

In addition to the geometry contained in all block definitions, dynamic block definitions contain parameters
and actions. Parameters define custom grips and properties. Actions define how the geometry of a
dynamic block reference will move or change when the block reference is manipulated in a drawing.

Examples of dynamic blocks include doors whose opening can be stretched by changing a custom
“Width” property or moving a grip, callout symbols with different symbols depending on the settings of a
custom property picked from a list, blocks with automatically computed part numbers, and many others.

Creating Blocks in the Block Editor (BEDIT Command)

AutoCAD 2006 introduced the Block Editor (BEDIT command). The Block Editor looks and acts like model
space, but all of the geometry you create becomes part of the block definition.

The Block Editor allows block authors to:

Create new blocks or edit existing blocks

Change the block description, block units, and scale and explode settings

Edit geometry using existing AutoCAD commands

Add parameters, which create custom grips and properties for changing the geometry of
individual blocks after they have been inserted into a drawing

e Add actions, which define how the block will move or change when the block reference is
manipulated in a drawing

Edit Block Definition Dialog Box

The BEDIT command initially displays the Edit Block
Definition dialog box. This dialog box displays a list of Bl Edit Block Definition 2=
existing blocks to edit or allows you to enter a new block

Block to create or edit

name. The dialog shows a preview of the selected block [Door - Left Hung 1 ~ Preview
and the description of the block. Dynamic block : :
. . . . . <Current Drawing>  a
previews have a small lightning bolt in the bottom right Do - Left Bann 26
Dioor - Right Hung 36
corner. DanRs
. . Frange-Oven - 3 in |
The <Current Drawing> block is actually the Model Feiaaraton? door -
Space tab of the current drawing. To create custom e L
grips and properties for drawings that are part of a block Section - Lp
Y . . : H Sink - Owal top r~ Description
< > ink - .
I|bra_ry edit them using the <Current Drawing> entry in Sink singie- 30 tor—] || DesianCenier House Designer B
the list. Stuctrual Baze? evamples
Tqilet-top
Tip: Double-clicking on a block in model or paper Drinal -l =l

space launches the BEDIT command and selects
the corresponding block from the Edit Block
Definition dialog box. You can disable this by
setting the BLOCKEDITLOCK system variable to 1.




Autodesk

University
2007 Dynamic Blocks Explained

Block Editor Toolbars and Palettes

The Block Editor has a custom toolbar that appears at the top of the drawing area. The toolbar provides
access to common operations:

/ N\ - N\ _——
%ﬁv 2, & [D)or-LetHung 36 n Er |1 4 ‘@)n"‘ iq Cluse Blnck Editor ) (9/ [ & | 15 [VisbityStaen H
\T/ t \T/ ~— —
Current block ) ) o T

Create or Custom grips and Close Block Editor Visibility States

save a block properties

(BEDIT,

BSAVE,

BSAVEAS)

AutoCAD presents you with various palettes, tailored to specific features or
capabilities. For example, the Tool Palettes window contains standard or
custom tools that behave a lot like powerful toolbar buttons.

R Paint Parameter

The Block Editor provides Block Authoring Palettes. The Block Authoring
Palettes are similar to tool palettes, but they contain special tools for creating
dynamic blocks.
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Block parameter tools (Parameters tab) define custom grips and properties

for dynamic blocks. Block action tools (Actions tab) change geometry within a " I' - é

. ol B m <Y Parameter o

block when a custom grip or property changes. = Py .
Tip: The BAUTHORPALETTE command displays the Block Authoring E Raotakion

Palettes window, which you can also access by clicking the Authoring - -{\@ Pararmeter —

Palettes button on the Block Editor toolbar. i

If you haven't used the Properties palette before,
you might want to start! The Properties palette is a
great way to view and edit properties for your
dynamic block. If you are in the Block Editor with no

objects selected, the Properties palette displays Block narne Door - Left Hung 36 in.
properties for the overall block. Scale uniformby Mo
Al exploding Yies

Tip: The PROPERTIES command displays the

Properties palette. Lniks Inches
) Description DesignCenter House Desig. ..
Tip: In AutoCAD 2007 and later you can by

manipulate the properties of a block while you
insert it via the Properties palette.
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Making Blocks Dynamic

Parameters and Actions

Dynamic block definitions contain objects and attributes just like other block definitions and you place
them in drawings using the same INSERT command. They can be nested and counted using AutoCAD’s
data extraction feature.

What distinguishes a dynamic block from one that is not dynamic is the presence of parameters and
actions. Parameters define custom properties and grips, and actions define how the block reference will
move or change when the block reference is manipulated in a drawing. Parameters and actions allow
different references to the block to be manipulated separately from the definition. Depending on how the
block was authored, manipulated references may have different (sometimes significantly different) visual
representations from each other and from the initial block definition.

Dynamic block parameters define the custom properties and grips that are displayed when you select a
dynamic block reference in a drawing. When these custom properties or grips are changed, the
underlying actions are triggered, changing the appearance of the block reference.

Dynamic block actions define how the geometry of a block reference will change when a property of the
block reference changes. For example, changing a distance property of a dynamic block reference might
move geometry in the block to make a door wider. You might think of dynamic block actions as stand-ins
for regular AutoCAD commands like MOVE, ROTATE, SCALE, MIRROR, and STRETCH.

Parameters and actions work together but can only be used in certain combinations. Appendix A lists all
of the parameters and actions, and how they can be combined.

Defining Custom Grips and Properties: Adding Parameters

You add parameters to a dynamic block definition in the Block Editor. In the
Block Editor, parameters have an appearance similar to dimensions.
Parameters define custom properties for the block. Parameters also specify
positions, distances, and angles for geometry in the block reference. When
you add a parameter to a dynamic block definition, the parameter defines
one or more custom properties for the block, and one or more custom grips
for the block.

Key Concept: Think of Block parameters as exposing the properties
and grips on a block that your users interact with. They define what
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properties or grips can vary from one block reference to another. f@ Rotation
Parameter
A dynamic block definition must contain at least one parameter. When you
-------- Aligriment

add a parameter to a dynamic block definition, grips associated with key
points of the parameter are automatically added.

Use the BPARAMETER command or the tools on the Parameters tab of the
Block Authoring Palettes window to add parameters to blocks.

Parameter
* Flip Parameter

V= visihility
Parameter

'l:l Lookup Parameter

FLOCK. AUTHORING PALETTES - ALL PALETTES

Actions l Parameters

Paramekter Sets l
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Defining Dynamic Geometry: Adding Actions

You add actions to a dynamic block definition in the Block Editor. Actions
are associated with parameters and geometry. Actions tie changes to
properties or grips on the block reference to changes in the geometry of the
block reference.

In a drawing, you use a grip or a custom property in the Properties palette to
manipulate a block reference. When you manipulate a block reference in a
drawing by moving a grip or changing the value of a custom property in the
Properties palette, you change the value of the parameter that defines that
custom property in the block. When you change the value of the parameter,
it drives the action that is associated with that parameter, which changes the
geometry (or a property) of the dynamic block reference.

Key Concept: Think of actions as commands that run when a
property or grip changes on a block. Actions don’t appear outside of
the Block Editor, but work behind the scenes to manipulate the block
contents.

Most dynamic block actions take the place of commonly used AutoCAD
commands and have the same name as the command they mimic: MOVE,
ROTATE, SCALE, STRETCH, ARRAY. You associate actions with
geometry. This geometry is modified when the actions are triggered.

Not all actions can be combined with all parameters, and some actions can
only be used with a single kind of parameter.

Use the BACTION command or the tools on the Actions tab of the Block
Authoring Palettes window to add actions to blocks.

Dynamic Blocks Explained
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Using Simple Parameters and Actions

Dynamic Blocks Explained

Moving Block Geometry

You move dynamic block geometry using a move action. You can associate a
move action with a point, linear, XY, or polar parameter, and then define the
geometry the move action acts upon. Whenever the associated parameter
changes, the move action moves the associated geometry in the block.

Move Action
Action Move
Association Associated with a key point on a parameter

The point parameter defines a single, square grip and an XY coordinate
custom property. AutoCAD always expresses point parameter coordinates in
terms of the block’s coordinate system, not in terms of the drawing (or world)
coordinate system.

Point Parameter

Number of grips 0 or 1 (square)
Properties 1 (XY coordinate)
Key points 1 (location)

ﬁ Mave Action

R Paint Parameter

The following example shows a counter and sink block. It combines a point parameter with a move action

to move the geometry for the sink separately from the geometry for the counter.

A
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Rotating Block Geometry

You rotate dynamic block geometry using a rotate action and associating it
with a rotation or polar parameter. Whenever the parameter changes, the
rotate action rotates the geometry in the block.

Rotate Action

Action Rotate
Association Associated with an angle property on a
parameter

A rotation parameter defines a single, round grip and a single angle custom
property. Rotation parameters measure the angle property from a base line
defined when you place the parameter.

Rotation Parameter

Number of grips 0 or 1 (round)
Properties 1 (angle)
Key points 1 (center point)

Dynamic Blocks Explained

c:/)'; Fokate Action

Ratation
—{\ @ Pararneker

The following example shows a block for a section callout. The block contains attributes centered within a
circle and geometry to draw an arrowhead around the circle. It combines a rotate action with a rotate
parameter to rotate the arrowhead geometry separately from the other geometry in the block.




Autodesk

AU University

2007 Dynamic Blocks Explained

Tools and Techniques for Authoring Dynamic Blocks

Dynamic Blocks offer a rich set of features for creating very useful and complex block libraries. This can
create challenges to both block authors and block users when blocks become overly complex.

Will your blocks need to updated or maintained after you create them? How can someone in your
organization understand how the parameters and actions in the block work together if they need to make
change or enhancements to them later?

Will a user in your organization understand how to interact with one of your dynamic blocks? Which grips
manipulate which block properties? Will your users understand what the properties mean, for example
how will they identify the door opening property on a door block and the grips that manipulate the
opening?

AutoCAD'’s Helps to Identify Relationships Visually

When you create new dynamic blocks or modify existing dynamic blocks, AutoCAD provides several tools
to help you understand how the parameters and actions in the dynamic block work together.

AutoCAD shows relationships between parameters,
actions, and entities in a block definition using
“dependency highlighting”. When you select an action my\
or parameter AutoCAD shows the related parameters,

actions, or entities with a “bold” highlighting. You can o
use this to discover relationships between the actions

and parameters in a block you or someone else has

authored.

Selected Action

In the figure to the right, with the “Door Stretch” action

selected AutoCAD highlights the associated parameter

(“Door Width”) and entities (the lines comprising the B>
door outline) with the bold dependency highlight.

. S . Door Width z
Tip: Use dependency highlighting to examine oer
relationships between parameters, actions, and

entities in a dynamic block definition.

Action Dependencies
shown with highlighting

AutoCAD shows potential errors in dynamic blocks by
displaying an “alert” icon (an exclamation mark) next to
a parameter or action, for example when no entities
have been assigned to an action or when no actions

L]
have been assigned to a parameter. Double-clicking on %

2
the action or parameter invokes the command you can (LY — .
use to fix the error ]Nu:u selection set specified For the action

Tip: Double click on alert icons to fix potential
problems in your dynamic block.
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Use Property Palette to manipulate action and parameter properties. Property Palette provides a
comprehensive list of all of the properties in one location, making it easy to examine and modify the
properties of your actions, parameters, and grips.

/ DR [ < e e
Selected Point
Parameter
IPoint Parameter j _’ﬂf ?}

Parameter Calor W BylLayer
properties LR o

Linetype ——  Bylavyer

Linetype scale 1.0000

Plot style B Color

Lineweight —— Bwlaver

Hyperlink

Material Bivlayer

Pasition label Sink, Location

Pasition description | Sink Location
Parameter name Sink. Location

Base X 1.0000
Base ¥ 1.0000
Label % 1.8117
Label ¥ 0,5389

Show Propertties  ves
Chain Actions ]
Mumber of Grips 1
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Authoring Techniques

Using methodical approaches when authoring dynamic blocks leads to blocks that are both easier to
maintain and easier to understand. This also helps you “debug” your blocks when you find they do not
work as you might have expected.

While not every situation lends itself to the same solution, consider the following as one possible
approach for authoring completely new dynamic blocks:

1. Open the block editor and draw the geometry for your block just as you would if you were drawing
any other geometry for a block. Don'’t stop until you have all of the geometry you need for the
block.
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2. Add parameters and actions in pairs to manipulate the block content. Thinking about all of the
manipulations you want to add, start with the simpler combinations and finish with the more
complex combinations. Add actions like lookup tables last after you have added all of the other

parameters and actions.

Tip: When deciding what kind of parameter and action to add, ask yourself “What do | want
the user to do?” You'll find the name of the action and parameter in your answer. For
example “I want the user to MOVE the door jamb of the block using a grip that moves along
a LINE”. In this case you probably want a LINEAR parameter combined with a MOVE

action.

Tip: There are many ways to accomplish the same effect with dynamic blocks. Try to
choose the simplest solution and avoid authoring blocks that are difficult to understand,

use, and maintain.

3. Give meaningful names and descriptions to the parameters and actions as you add them to your
block. For example, “Move Pump” is more descriptive and useful than the default label “Move”

assigned by AutoCAD to move actions.

Tip: AutoCAD assigns generic names and

labels to new parameters and actions.
Assigning names to parameters and
actions which reflect their purpose makes
the block easier to maintain and helps
users of your block understand how to
manipulate it.

Tip: Use the “description” property of
parameters to give meaning to your block
grips. AutoCAD displays the “description”
property of a parameter as a tool tip when
a user hovers the cursor over the grip.

= —
Swing
E ‘Opening Angle Open 30®
=
= 4
Distance label Width

Sets the door size

Distance description

Parameter name Width

-

=
+% o,

LY

. 40.0000 -*" ke

ﬁiﬁi’"i +

Vv g | Sets the door size
¢

4. Decide which grips and properties your users will see. Consider only exposing those properties

and grips they need and hide the rest.

Tip: You hide properties by
selecting a parameter and changing
the “Show Properties” property in
the Properties palette.

Tip: You hide grips by selecting a
parameter and changing its
“Number of Grips” property in the
Properties palette.

Show Properties Yes
Chain Actions Mo
Murnber of Grips - |

Murnber of grips associated with object
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5. Test your parameters and actions as you add them. Insert the block into model space, select the
block and move its grips. Does the block change as you expect? Examine the properties listed in
the Properties palette and change the property values. Do different values affect the appearance
of the block as you expect? If anything doesn’t behave the way you expect go back into the block
editor and correct the problem. Don’t add anything else to the block until the block behaves as
you expect.

Tip: Use the Properties dialog to modify the behavior of your parameters and actions after
you place them. In some cases there may be commands (e.g. BACTIONSET,
BLOOKUPTABLE, and BVSTATES) that you should use to modify the block behavior.

6. Finally arrange your parameters and actions within the block editor in a logical manner. Place
actions near the geometry they modify or near their associated parameter.

Lookup Pararmet

This block is difficult to understand.

_ The relationships of the actions to
Flip fFlip other objects in the block are
. = difficult to understand because of
/Strefch their placement to the side of the

75ca|e block.

‘ o ' }Stretch Thg meaning of the parameters and
actions is obscured by the use of

f . Lineclr’/f .
- Positionsn tate generic names.

)QZ@R/ froon
Angle
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- Door Swing

)‘i;D oor Stretch

Flip Swing §3Arc Scale

‘{:}Stretch Opening

|

Goor -Width

ﬁDaor Swing Lookup

D Qg@_‘gw} Froease

\%Label Pasition

Dynamic Blocks Explained

This block is easier to understand.

Note the use of meaningful
parameter and action names, and
the placement of actions near the
geometry.

12
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Using Intermediate Parameters and Actions

Keeping Movement to an Axis Using the Linear Parameter

The linear parameter defines one custom property measuring the distance

between two points of the parameter. One of these points (the first one you H Linear Parameter
define when placing the parameter) is called the start point, the other is

called the endpoint. When you change the distance property of a linear

parameter in a block reference, the start point remains fixed while the

endpoint adjusts so that the distance between the two points equals the new

distance value.

Linear parameters also define up to two triangular grips that are constrained to move along the axis of the
parameter. One grip moves the parameter’s start point; the other moves the parameter’s endpoint.

Linear Parameter

Number of grips 0, 1 or 2 (triangle)
Properties 1 (distance)
Key points 2 (start point, end point)

Tip: Normally when you move one grip on a linear
parameter the opposite grip remains fixed. You can
change this behavior so that both grips move in opposite

directions when either grip changes; the resultis a linear —> Ry~ ci:  ~|
parameter that remains centered as you manipulate the Show Properties artp
grips. You control the behavior of the parameter by Chain Actions tidgoint

Murber of Grips 1

setting its “Base Location” property in the block editor,
changing this to “Midpoint” causes both grips to move in
opposite directions when you manipulate either grip.

The illustration to the right shows the use of a linear parameter

to control the opening of a door. You move t grips at either

end of the door to change the door opening by combining a

linear parameter with move and stretch actions to manipulate
the door opening when the grips move. g5

Stretching Block Geometry

You stretch dynamic block geometry using a stretch action. You can .
associate stretch actions with point, linear, polar, and XY parameters. When [? Stretch Action
you add a stretch action, you must define a stretch fame in addition to ’

associating the stretch action with geometry in the block.

Just like the STRETCH command, objects completely within the stretch frame are moved, while those
which cross the stretch frame are stretched. The stretch action’s stretch frame applies to the geometry as
defined in the block definition, so that the same block geometry will be moved and stretched regardless of
the block reference’s current property values.

Stretch Action

Action Stretch

Association Associated with a key point on a parameter
Additional Data Defines a stretch frame
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Tip: You can edit the stretch action’s frame by selecting the action mo
in the block editor. AutoCAD displays the stretch frame as a dashed

rectangle with grips on two of its corners.

: ! i etelh Tnaning
e

The following figure shows one way of combining a stretch action with a point parameter. The stretch
action frame encloses the right side of the box and the circle. The box stretches when the grip moves,
while the circle moves.

Scaling Block Geometry

You scale dynamic block geometry using a scale action. You can only
associate scale actions with parameters that define a distance property:
linear, polar, and XY parameters. You must define the base point for the
scale action, and the geometry it acts upon.

Scale Action

AutoCAD executes scale actions when the distance property on the associated parameter changes. The
scale factor is computed by the relative change in the associated distance parameter. For example if the
distance doubles, the scale factor applied by the action is 2.0. If the distance is reduced by 1/3, the scale
factor is 0.66. Scale actions always apply uniform scale factors and cannot be used to scale objects non-

uniformly.
Stretch Action
Action Scale
Association Associated with a distance property on a parameter
Additional Data Scales geometry proportional to the change in the associated distance

property.

The door example combines a scale action with the linear
parameter controlling the door width to scale the door swing arc
when the door opening changes.
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Specifying Value Sets

AutoCAD allows you to restrict the values that can be assigned to most custom properties on dynamic
blocks. In AutoCAD, these are called value sets, and you define them for the parameter exposing the
custom properties. There are three kinds of value sets you can define:

1. “None” value sets allow you to define a range of
allowed values by specifying a minimum and Mone
maximum value for the property. Minimum values Disk: rinirmun 0.0000
must be between zero and the default value of the Disk s
property. Maximum values can be either blank
(indicating no maximum) or must be equal to or
larger than the default property value.

2. “Increment” value sets allow you to define a set of

Increment v

equally spaced allowed values, with optionally Disk increment 0.0000

Disk rnimirnarn 0.0000
Dist raxirmum

defined minimum and/or maximum values that
behave identically to the minimum and maximum
values of the “None” value set.

3. ‘“List” value sets restrict the allowed values for a .
property to a fixed list of values. You define the list Dist type
of allowed values by selecting the parameter in Dist: walue list 1.0000
the Block Editor and clicking on the button next to
the Value List property in the Properties palette.
AutoCAD automatically adds the default value of
the property to the list and does not allow it to be
removed.

Properties with list value sets show a drop-down
list box of the values when editing the value on a
block reference.

In a drawing, when you manipulate grips on parameters that have a specified value set, AutoCAD
constrains the grip movement between any minimum and maximum value and snaps the grip to the
closest increment or list value if any are defined.

AutoCAD displays marks in both the Block Editor and in the drawing window to indicate that a value set is
specified. AutoCAD displays minimum and maximum values in the Block Editor by tick marks at the
minimum and maximum values connected by a line. In a drawing, there is no visual indication of minimum
and maximum values.

AutoCAD displays increment or list values are as tick marks in both the Block Editor, and in a drawing
when manipulating a grip on the associated parameter.

The block at the right shows the use of value sets to control e
the opening of a door block. A linear parameter controls the |
door penning which must conform to standard door sizes of L :
24, 30, and 36 inches. The tick marks indicate the allowed IR .
door sizes. & -
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Using the Polar Parameter and the Polar Stretch Action

You create geometry that rotates while it stretches or moves using polar
parameters and polar stretch actions.

Polar parameters define two custom properties measuring the distance and
angle between the two points of the parameter. One of these points (the first .
. . - L m Polar Parameter
one you define when placing the parameter) is called the base point; the I'\-,
other is called the endpoint. When you change the distance property of a
Polar Parameter, the base point remains fixed while the endpoint adjusts so
that the distance between the two points equals the new distance value.
When you change the angle property of a polar parameter the distance
between the points remains the same, but the angle formed by the line
connecting the points and the block’s X axis changes to become the new

angle.
Polar Parameter
Number of grips 0, 1 or 2 (square)
Properties 2 (distance, angle)
Key points 2 (start point, end point)
Polar stretch actions combine the effects of a stretch action with those of a
rotate action. Like a stretch action, a polar stretch action is associated with [% iﬂ?;:tmtch

the movement of either the start point or the endpoint of the parameter with
which the action is associated. When you define a polar stretch action you
must also define the stretch frame and the objects in the block that the action
acts upon. You can also define a separate set of objects that are rotated but
never stretched.

Similar to the STRETCH command, a stretch action moves objects completely within the stretch frame,
while stretching those which cross the stretch frame. However, because polar parameters have angle
properties, objects in the polar stretch action’s selection set also rotate as the associated parameter angle
changes. The base point of rotation is always the opposite endpoint of the parameter.

Polar Stretch Action

Action Stretch and Rotate

Association Associated with a key point and the angle property on a polar
parameter

Key points 1 (start point or end point)

This example shows the combination of a polar parameter and a polar
stretch action for an instrument symbol. The polar parameter endpoints
coincide with the center points of the bubble and diamond. The bubble
remains fixed while you move the diamond. The polar stretch frame encloses
the diamond and the stretch set includes the bubble and line connecting the
bubble. The line connecting the bubbles rotates and stretches, the diamond
simply moves. The tic marks are in the rotate-only set and only rotate when
the polar parameter changes.
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Mirroring Block Geometry

You mirror block geometry using flip parameters and flip actions. Flip parameters
define one custom property describing the flipped/not flipped state of the
parameter. You can customize the names displayed in the Properties palette for
the flipped/non-flipped states to something appropriate for the block (e.qg.,
Closed/Open, Left/Right, On/Off). Flip parameters also define a single arrow grip
that toggles the mirrored state of the parameter. When placing a flip parameter you
must also define a reflection line. This line defines the axis about which any
associated flip actions will mirror objects.

Flip Parameter
Number of grips 0,1 (arrow)

Properties 1 (true/false)
Key points None. Defines the flip axis.

Flip Parameter

. . . o . . ' Al&é Flip Action
Flip actions can only be associated with flip parameters. Flip actions define the
objects that are mirrored about their associated parameter’s reflection line when
the state of the parameter changes.

Flip Action
Action Mirror
Association Associated with a flip parameter

You might use a flip parameter to mirror the geometry of a door block to
change its swing, as shown in the example at the right. The flip action
mirrors to door jamb, door, and arc. It also mirrors the parameters and
actions controlling the door opening so that the grips mirror with the
geometry they control.

Arraying Block Geometry

You array objects in your block by adding an array action to a linear, polar, or i

XY parameter. When associated with a linear or polar parameter the objects D? Array Action
are arrayed in one direction only. When associated with an XY parameter the O

objects can be arrayed in two directions.

When you add an array action, you specify the objects to array, and the distance between columns and
rows of your array. The array action divides the column distance and row distance into the respective
distance properties on the associated parameter to determine the number of columns and rows and
makes one copy of the selected objects for each column in every row.

\

/1y Note: Array actions have no “equal spacing” or “justify” behavior.

Array Action

Action Array

Association Associated with one or two length properties on a
parameter

Notes Copies source entities to fill the array, dividing the length

property by the spacing to determine how many copies
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to create.

The following example shows a block used to display the cross-section of wood frame construction
interior walls. It combines a linear parameter with a stretch action and an array action. The stretch action
stretches the drywall as the grip moves, while the array action causes a new stud to appear every 16
inches of wall length.

Keeping Things Square with the XY Parameter

Using an XY parameter you can define grips that maintain a rectangular L ]
relationship in your block. An XY parameter defines two custom properties I- m A Parameter
measuring the horizontal and vertical distance between two corners of the .

parameter. One of these corners (the first one you define when placing the

parameter) is called the base point, the opposite corner is called the

endpoint. (The bottom right corner is called the Xcorner, and the top left

corner is called the YCorner).

When you change either of the distance properties of an XY parameter, the base point remains fixed
while the endpoint adjusts so that either the horizontal or vertical distance between the two points equals
the new distance value (depending on which one changed). All four corners of the parameter maintain
their relative relationship at all times, so changing one distance moves both of the affected corners.

XY parameters also define up to four rectangular grips that can move in any direction. An XY parameter
has zero, one, two, or four grips at any time. When an XY parameter has only one grip it is placed at the
endpoint. When two grips are present they are placed at the base and endpoints. When four grips are
present they are placed at each corner.

&\, Note: XY parameters must always be aligned with the block X and Y axes. You cannot rotate XY
parameters to incline their X and Y distance properties relative to the block’s coordinate system. The
X distance always lies parallel the block X axis, the Y distance always lies parallel to the block Y

axis.
XY Parameter
Number of grips 0,1, 2,0r 4 (square)
Properties 2 distance (horizontal, vertical)
Key points Four, one at each corner.
This example uses an XY parameter to keep four columns aligned; whenever —
one column moves two other columns move to keep the four columns at the fm PE

corners of the rectangle. The block places an XY parameter at the corners of
the block and associates a move action with each XY parameter grip. When you
move any one grip three columns move with it.
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Managing Block Rotation and Insertion Points

Automatically Aligning Blocks and Using Multiple Insertion Points

You can add alignment parameters to dynamic blocks. Alignment
parameters define grips that align the block reference to other geometry in
your drawing. Alignment parameters do not define custom properties, cannot
have associated actions, and always act on the entire block reference rather
than on objects within the block.

........ Alignrnent
Parameter

When adding an alignment parameter to a block definition, you must define an alignment axis and
alignment type (perpendicular or tangent). When moving a dynamic block using an alignment grip and the
grip passes over other geometry in the block, AutoCAD rotates the entire block about the grip so that the
alignment axis is tangent to the geometry under the grip. (The grip itself will appear tangent or
perpendicular to the geometry depending on the setting for the parameter). The alignment grip also snaps
to the nearest point on the underlying geometry.

Alignment Parameter

Number of grips 0 or 1 (caret)

Properties None

Key points None

Notes Operates on block reference instead of the geometry within the

definition, cannot be associated with an action.

Dynamic blocks can have multiple insertion points, which you can cycle through by pressing the CTRL
key when inserting the block reference. All dynamic block grips have a Cycling property. When this
property is set to “Yes”, it can act as an insertion point for the block and can be cycled to while inserting
the block.

You can modify the Cycling property for a grip by selecting the grip and modifying the property through
the Properties palette. You can also modify the cycling properties and change the order in which you
activate them on each press of the CTRL key or by invoking the BCYCLEORDER command to display
the Insertion Cycling Order dialog.

A door block might define several grips which can be used to automatically align it with other geometry in
the drawing, such as walls you place the door in. In this example the block includes an alignment grip at
the end of the arc segment to align the block with walls in the drawing.

A
Grip cpcling list S
Cyelirn Parameter name | Type | Location | Move Up | [
doorsize Linear End Paint Move Down | l—\»l\
wall Linear End Paint — \.\\__
v hinge Flip B aze Point N\,
swing Flip Basze Point = \\
Wisiility State Wisibility Base Faint
v Alignment Alignment Basze Paint \‘\“-\

QK Cancel Help
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Custom Block Insertion Points

Base Point
Parameter

When inserting a block, AutoCAD places the origin of the block coordinate
system at the block insertion point.* 4¢*

You can customize the insertion point for any block by placing a base point
parameter in the block. A block can only contain one base point parameter.
You cannot associate actions with base point parameters. When a block
contains a base point parameter, AutoCAD will use the location of the
parameter as the insertion point for the block, and will always show a grip for
the parameter at its location that moves the entire block reference.

Tip: You can create blocks with insertion points that move with other geometry in the block by
placing the base point parameter in the selection set of other actions.

Base Point Parameter

Number of grips 0 or 1 (Square)

Properties None

Key points None

Notes Operates on block reference instead of the geometry within the

definition, cannot be associated with an action.

! For drawing files the INSBASE system variable determines the point in the drawing’s coordinate system
used to insert the block. By default its value is the origin of the drawing’s coordinate system. This system
variable only applies to drawings inserted as blocks, not to blocks defined from within the drawing itself.
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Using Advanced Parameters and Actions

Creating Blocks with Multiple Views

You can define sets of objects in a block that become invisible when a Yo i
special property of the block changes. This special property is called a % gg‘:‘a‘l:f:ter
visibility property and is added to the block when you add a visibility
parameter to the block. The visibility parameter also adds a triangular grip to
the block. When you click this grip on a block reference in a drawing, a drop-
down menu of the allowed visibility property values (called visibility states) is
displayed.

dl_\\ Note: A block can only contain one visibility parameter, and hence,
only one visibility property or grip.

When you add a visibility parameter to a block the ol =1 e =
visibility state controls on the Block Editor toolbar are ‘%/ Iyl ERf | 1 [VisiiityStateD [
enabled. These toolbar buttons and controls allow you to

change the current visibility state in the Block Editor and T T
allow you to add or remove objects from the current BVSTATE Current
visibility state. You can also manage visibility states using visibility
the Visibility States dialog box (BVSTATE command). BVHIDE state

Visibility Parameter BVSHOW

Number of grips 0 or 1 (Inverted Triangle)

Properties 1 (Visibility state, text) BVMODE

Key points None

Notes Cannot be associated with an action but defines an implicit “visibility”
action and a set of visibility states.

You manage visibility states using the following AutoCAD commands:

¢ BVMODE toggles on and off the visibility of entities that are not in the current visibility. AutoCAD
draws entities not in the current visibility state with a dimmed color.

e BVSHOW adds entities to visibility states.

e BVHIDE removes entities from visibility states

e BVSTATE invokes the Block Visibility States dialog, where you can add or remove visibility states
and change their order.

Evisibility States 2l x|

Mg E lechric Sef curl&l
Gas New. _l
Fiename_l

Delete_l

Iawve IJ|:|_|
Move Dwm

0k I Cancel | Help |

Wizibility ztates:




Autodesk

AU University _ _
2007 Dynamic Blocks Explained

The following figure shows a block you use block to show a range top in a floor plan for a kitchen. The
stove top from the supplier uses either an electric or gas service which you want reflected in both the
custom properties exposed by the block and in the graphics it displays in the drawing. The block contains
a visibility parameter called “Range Type” with two visibility states: Gas and Electric. The Electric state
contains the electric coils to represent an electric stove top while the Gas state contains a grille graphic to
show the gas cooking surface.

22



Autodesk

University
2007 Dynamic Blocks Explained

Computing Custom Properties Using Lookup Tables

You can add read-only properties to blocks that are computed from other
block properties by adding lookup parameters and lookup tables to your
dynamic block. For example you might add a “PartNumber” property whose
value is determined by “looking up” the current “DoorWidth” and
“DoorHeight” properties of your block in a table:

1'i:l Lookup Parameter

Door Width | Door Height | Part Number
30" 84" WwD3084
36" 84" WD3684
30" 90" WD3690

Each lookup parameter adds a single read-only custom property and a triangular grip to the block
definition. The Lookup property is a text string whose value is computed from the values of other
properties in the block using a lookup table. The single, triangular grip added to the block definition does
not display in a block reference when the underlying custom property is read-only. (Read-write lookup
parameters are covered in the next section).

Lookup Parameter

Number of grips 0 or 1 (Inverted Triangle)
Properties 1 (Text)

Key points None

Lookup actions define the spreadsheet-like tables that AutoCAD uses to
compute the values of one or more lookup parameter properties from other
parameter properties in the block. Lookup tables consist of input properties
and lookup properties. When the value of an input property in the block
changes AutoCAD “looks up” the new value in the table and finds the first
row that matches the new property value. A row is only considered a match if
all of the current values of the input properties match. When AutoCAD finds
a match, it changes the Lookup property value to the corresponding value in
the table. There is always a default row at the bottom of the table that
AutoCAD uses if no match can be made.

ﬁ Lookup &ckion

Tip: Use lookup tables to compute one or more lookup properties when on one or more non-lookup
properties change, or to set one or more non-lookup properties when a lookup property changes.
AutoCAD uses the term “reverse lookup” when a change to a lookup parameter updates one or
more non-lookup parameters.

Lookup Action
Action Lookup property values in tables

Association Associated with properties on one or more parameters
Additional Data Updates properties in the block based on information from the table.

For example, suppose you have a window block that is only available in wood when the window height
and width are less than 6’, and is only available in aluminum if either the height or width are greater than
6'. If you have two linear parameters in your block (one called “Width” and one called “Height”), you could
add a lookup parameter called “Material” to your block to display the material for the window as a custom
property. The lookup table to compute the Material property could be written:

Width | Height | Material
<6 <6 Wood
* * Aluminum
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The row with the “*” values for Width and Height are used when no other matching row exists. Lookup
tables in AutoCAD can match ranges of values for a particular property to one row, much like the “less
than 6” mathematical notation above. The following rules apply when you specify lookup values in lookup

tables:

A lookup cell can contain a single value or multiple values
Use a comma as the delimiter between values.

You can specify any number of unique values separated by commas. For example: 5,6,7
5.5,6.25

To specify a range, use brackets [ ] to specify that the range includes the values separated by
a comma, or use parentheses () to specify that the range does not include the values
separated by a comma.

For a continuous range, use a pair of values separated by a comma, enclosed in brackets or
parentheses. For example: [3,10] specifies any value between 3 and 10, including 3 and 10
(3,10) specifies any value between 3 and 10, not including 3 and 10.

For an open-ended range, use one value with a comma, enclosed in brackets or
parentheses. For example: [,5] specifies less than or equal to 5; (5,) specifies greater than 5.

Using these rules the table above could also be written:

Width | Height | Material
[.6) [.6) Wood
[6.] [6,] Aluminum




Autodesk
University
2007

Dynamic Blocks Explained

Setting Multiple Properties Using Reverse (Read-Write) Lookup Parameters

Normally, lookup parameters are read-only block properties whose values are computed from other
custom properties in the block, called input properties, by looking up the current values of the input
properties and finding the matching row in the table.

If all of the rows for input properties in a lookup table are unique (each cell for an input property is unique

and no input row cell contains a range or list) then any lookup parameter in the table which also has
unigue rows can be made “read-write” by changing the Read Only setting for the property to Allow

Reverse Lookup.

Property Lookup Table ﬂ

Achan name:
[Cackupt | Add Poperties .. | Audit |
Input Properbes Lookup Properbes
Door 'wWidth | Door Height | Part Humber |
30,0000 84,0000 Wh30a4
36.0000 84,0000 w3684
<Unmatched: Custam
4 Allow reverze lookup

You can change the values of read-write lookup parameters on a block reference through the Properties
palette or by clicking on the triangular grip that displays when the block reference is selected in a drawing.

For example with the following lookup table data you could make the “Part Number” property read-write.
When the user selects the part number for the door AutoCAD updates the door width and height

properties and the geometry updates accordingly.

Door Width | Door Height | Part Number
30" 84" WD3084
36" 84" WD3684
30" 90" WD3690
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Displaying Custom Properties as Attributes

You can display properties of blocks in attributes of the block, including dynamic block custom properties,
by using a BlockPlaceholder field. The BlockPlaceholder field contains a reference to a block property.
When you insert or change the block AutoCAD re-evaluates any BlockPlaceholder fields in attributes
contained in the block and updates them to reflect the new block properties. Using BlockPlaceholder
fields is one way to display custom block properties as text in your drawing.

Block placeholder field type _ =]

Field categary: Block name: Temparary valus:
I;,'" j I £ I UpdatedDistance
Field names: Elock reference properky: Eormat:

Author K - Block 1nit

Colar

Comments iDioor Height :

CreateDate Doy width EA;EI?::;;raI
CurrentsheetCategory Laver F d tional s
CurrentSheetCustom Linetype SL?;nL?F?:
CurrentSheetDescription Linetype scale

CurrentSheetIssusPurpose Lineweight

Currentsheethurnber Material A
CurrentShestMumberandTitle Marmne Precigion
CurrentSheetRevisionDate b Object name j
CurrentsheetRevisionMumber Part Mumber

CurrentsheetSet Flat skyle

CurrentSheetSetCustanm Position .
CurrentshestSetDescripkion Rokation Custom properties
CurrentsheetSetProjectMilestone Scale ¥

CurrentSheetSetProjecthame Scale

CurrentsheetSetProjecthumber Scale £ i
CurrentsheetSetProjectPhase Uik Fackar Additional Format. .
CurrentsheetsubSet Wisibility

CurrentSheetTitle

Date LI
Field expression:

S AcObiProp, 16,2 Objeck?BlockRefId), Pararmetar( 17}, UpdatedDistance |F "%alu6" =%

Ok I Cancel Help

Tip: AutoCAD does not draw visibility or lookup parameters as text in your drawings. Add attributes
containing BlockPlaceholder fields to your blocks to display the values of visibility or lookup
parameters from the block as attribute text in your drawings.
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Avoiding Pitfalls: Understanding How Parameters and Actions Work

Understanding Parameter Key Points and Action Base Points

All parameters have one or more key points.
When you associate some actions with a
parameter you must specify which key point on _
the parameter to associate the action with. A Ef
change in the associated key point due to a grip
moving or a property changing triggers the
action.

Parameter key points

Rotation and point parameters have only a

single key point, the center of rotation or the Distance
point position. AutoCAD never prompts for the

key point when associating actions with these

parameters.

Linear and polar parameters have two key points. The base (or start) point is the first key point you pick
when defining these parameters; the endpoint is the second key point. AutoCAD draws parameter base
points with a small “X” marker in the Block Editor, while it draws Parameter endpoints with a small “+”
marker.

XY parameters have four key points, one at each corner. The base point is the first key point you pick
when defining these parameters, the endpoint is the second key point. The bottom right corner is called
the X Corner and the top left corner is called the Y Corner.

E
Distancs

Tip: In the block editor you can move the grip
icon for a key point away from the key point 1t
without moving the key point itself. You move <%
the grip by selecting the grip entity and
moving its grip (a grip on a grip!), or by
changing the “Base Point” offset for the grip.

Base -0,2946

Basze ¥ -2,2832

Base poink offset X 0.2500
Base point offset -0,5000

Scale and rotate actions require a base point about which to scale and rotate geometry. The default base
point is the associated key point on the parameter. Actions can also have base points that are
independent of the location of the associated key points.

Whether an action uses the key point for its base Bass type
point is controlled by the Base Type property. Base '
points that use a key point are called dependent,
while those that do not are called independent.

Dependent
Base affset ¥ 0.0000
Base offset ¥ 0,0000
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AutoCAD does not draw dependent base points in
the Block Editor. Dependent base points can be
offset from the actual key point location by
changing the Base Offset property of the action in
the Properties palette.

Base tvpe [ndependent
Base x 0.0000
Base ¥ Z.0000

AutoCAD draws independent base points in the

Block Editor with a small X marker and provides a

grip for changing the base point location. (The

location of the action lightning bolt icon has no %Fﬂotute
relation to the action base point or how the action

behaves). You can also change independent base ot

point locations through the Properties palette.

The sample block below must be authored so that the two “tabs” the outside of the bubbles rotate
simultaneously about the bubble centers when you move the rotation grip. To accomplish this the upper
action “Roate Top Tab” must have an independent base point centered at the center of the top bubble.

Top action and
base point

%Rotmte Tap Tah 7 \-)

Angle}

: ﬁRotute Bottorn Tab

Bottom action
and base point



Autodesk

University
2007 Dynamic Blocks Explained

Understanding Order Dependencies: Moving Parameters or Actions with Actions

You can move parameters and other actions in a dynamic block just like other
geometry by including them in the selection set of objects when you define an
action. Parameters can move, rotate, stretch, scale and flip when they are in 1 5
an action’s selection set. Independent base points on actions can move, | :
rotate, stretch, scale and flip when the actions are in a selection set. Angle - .
offsets on actions can rotate and flip when the actions are in a selection set.

For example, suppose you have a linear parameter that stretches some
geometry in your block. Suppose you have a rotation parameter and a rotate
action that rotates the geometry about some fixed point. By including the
linear parameter and its stretch action in the rotate action’s selection set, you
can rotate the linear parameter and its grips right along with the rest of the . .
geometry. Pt

Associated actions are not triggered when a parameter’s key point or other
properties (e.g., distance properties) change as a result of being in an action’s
selection set.

You may not get the expected behavior when an action operates on other i m
actions or parameters, depending on the objects in an action’s selection set. e
Unexpected behavior typically occurs when two or more actions operate on

the same geometry, but you did not include the other actions and parameters

in the selection set.

In many cases, this leads to blocks whose appearance depends on the order in which they are modified.
We call blocks that have the same properties but different appearances order dependent blocks.

For example, you might insert two instances of a block that has a Point and a Rotation parameter, acting
on the same geometry. On the first block you set the position of the point parameter, then the rotation. On
the second block you set the same values but in the opposite order. When you are done you find that
while the blocks have the same property values, the results are very different.

The figure below graphically demonstrates the order dependence concept. The Position and Rotation
properties of two instances of the same block have been changed, but in opposite order. Notice how the
properties for the two blocks and their grip positions are the same, but they display different geometry.

Same property values

4 and grip locations, Pasition 0.5000
_ different geometry AN Position 0.5000
' angle 45
@ @
_____ - s

You are most likely to get predictable and expected behavior when including a parameter or action in an
action’s selection set while also including all of the geometry controlled by the parameter or action, or by
using action chaining.
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Using Action Chaining to Trigger Actions on Other Parameters

Normally, actions are only triggered when a user :

directly manipulates a grip or property on the block. Show Properties  Yes

They are normally not triggered when an action ~ — > iUz
moves, rotates, scales, or stretches the parameters Mumber of Grips |1

and key points on which other actions depend.

There are times when it is desirable to trigger

actions dependent on a parameter when the

parameter moves, stretches, or rotates as the result

of another action.

AutoCAD uses the term chaining to describe whether AutoCAD triggers actions on a parameter when the
parameter changes as the result of another action. AutoCAD disables chaining by default, but you can set
the Chain Actions property by selecting a Parameter in the Block Editor and changing the property in the
Properties palette. The chaining setting applies to all actions associated with the parameter.

When you use chaining it is possible to introduce cyclical dependencies between parameters in a block.
For example, a cycle would exist if an action acts on a parameter with chaining enabled, and one of the
actions on that parameter operates on the original action or its parameter. AutoCAD cannot perform the
action because action A triggers action B which triggers action A which ....

AutoCAD issues an alert when you try to create a selection set for an action that would introduce cycles
between actions and disallows the operation:

x

' The seleckion set conkains a parameker or ackion that
u has introduced an irresolvable cycle within the block.
reference.

Re-specify the selection st Far the action,

You may find it difficult to decide whether to use chaining when authoring a block. Many problems that
can be solved with chaining can also be solved without chaining by simply having both actions act on the
same geometry. You should consider avoiding chaining when possible because of the hidden
complexities, difficulty for users to understand, and the potential for cycles. However, there are some
cases where chaining is particularly useful and there are often no alternatives:

e When a block has common actions that would have to be duplicated between parameters. In this
case, manipulating the common parameter with another action and enabling chaining avoids
duplicating actions.

e When an action has geometric dependencies that cannot be satisfied by one parameter alone.
For example, the Scale action computes the scale factor as the ratio of the new parameter length
to the original distance. If you want one grip or property to scale objects by different amounts for
the same change in the grip or property you can only achieve this by having two separate linear
parameters tied together with chaining.
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Working with Dynamic Blocks in Custom Applications

Understanding Anonymous Blocks and how Dynamic Blocks Affect Drawing Size

Dynamic blocks generally require slightly more drawing space than non-dynamic blocks for the same
number of distinct blocks required for the drawing. This overhead comes from the space required to store
the actions and parameters that constitute the dynamic block, and to store the custom property values on
each copy of a dynamic block reference inserted into the drawing. Generally speaking, this overhead will
be minimal compared to the typical overall drawing size, or even to the space required for the geometry in
the block itself.

When you modify a dynamic block reference’s grips or properties so that its geometry differs from the
original block definition, AutoCAD creates an anonymous block containing the correct geometry and adds
it to the drawing. Anonymous block names start with “*U” followed by a unique number. Anonymous
blocks are not visible in the user interface and you cannot normally insert or edit them?. AutoCAD
optimizes the use of anonymous blocks: if two block references in your drawing need the same geometry,
AutoCAD creates one anonymous block and shares it between the references. AutoCAD purges unused
anonymous blocks automatically when you save and re-open a drawing, or you can purge them yourself
using the PURGE command.

The way you author dynamic blocks can also affect the size of your drawing. In many cases the same
behavior can be achieved many different ways. Some approaches have a reduced impact on drawing
size while others can lead to bloat. In some cases you may need to compromise of ease of maintenance
or slightly different behavior in a block to reduce the impact on drawing size. Which tradeoffs you value
will determine what kind of blocks you author.

If you are concerned about drawing size keep the following in mind when authoring blocks:

¢ Blocks with chaining or order-dependencies require AutoCAD to maintain a history of each
operation performed on each block reference. AutoCAD retains the history for the life of the block
reference until either the reference is reset or you modify the block so that a history is no longer
required. For most blocks the space required for the history is small compared to the overall
drawing size, but blocks with different history will never “share” an anonymous block. This can
lead to drawing bloat as the number of anonymous blocks increases, assuming two blocks rarely
have matching histories.

e Blocks containing many objects can lead to unnecessary drawing bloat when only a few of the
objects change from instance to instance. Consider the example of a block containing a complex
schematic of a part, where the block exposes only a single to reposition a single entity within the
block. When AutoCAD creates an anonymous block it copies all of the block’s objects into the
anonymous block even if some of the objects are unchanged by any actions from the original
block definition. This often occurs when a block contains a single visibility parameter to manage
some highly detailed block geometry, or when you apply single actions to large numbers of
objects in a block. If drawing space is important consider using nested blocks to reduce drawing
bloat: replace the “common” entities in your dynamic block with references to blocks containing
the entities. This approach gains efficiency in drawing size at the expense of block library
complexity since your library and drawings require multiple (nested) block definitions to support a
single dynamic block definition.

2 AutoCAD exposes anonymous blocks through various programming interfaces to applications. Custom
applications may expose anonymous blocks directly to the user.
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Accessing Dynamic Block Properties from Custom Applications

Dynamic blocks expose their custom properties to applications as a collection of property objects.
Dynamic Block Property objects provide applications access to:

The current property value, including setting new values

The property unit type if applicable (none/angle/distance)

The property name and description

Whether the property is read-only

Whether the property is shown in the Properties palette for the block references (Block references
provide applications access to all custom properties.)

e The list of allowed property values, only if the property is constrained to a list of allowed values

AutoCAD exposes the following APIs for access to dynamic block information in a drawing:

Block Definition

Exposes methods for:

e Determining if a block definition contains dynamic block content (parameters or actions).

Language Support:

C++ AcDbDynBlockReference
.Net (VB/C#) BlockTableRecord
VBA AcadBlock

Block Reference

Exposes methods for:

e Determining if a block reference (an INSERT) is a dynamic block
e Managing anonymous block, including resetting the block reference (RESETBLOCK)
e Discovering dynamic properties

Language Support:

C++ AcDbDynBlockReference

.Net (VB/C#) BlockReference
DynamicBlockReferencePropertyCollection
DynamicBlockReferencePropertyCollectionEnumerator

VBA AcadBlock

Dynamic Block Property

Exposes methods for:

e Examining the property name, allowed values, read-only setting
e Examining and modifying the property value

Language Support:

C++ AcDbDynBlockReferenceProperty
.Net (VB/C#) DynamicBlockReferenceProperty
VBA AcadDynamicBlockReferenceProperty
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Legacy Application Compatibility and Dynamic Blocks

Many custom applications extract information from block references in drawings, for example to count
blocks or to extract detailed information stored in block attributes. Many of these applications use the
name of the referenced block to limit the search or to filter and organize the results. For example an
application might count the number of reference to a block with a particular name.

When you modify a dynamic block reference’s grips or properties so that its geometry differs from the
original block definition, AutoCAD creates an anonymous block containing the correct geometry and adds
it to the drawing. Anonymous block names start with “*U” followed by a unique number.

You may need to update your legacy applications to work with dynamic blocks because of the way
AutoCAD manages the anonymous blocks used to draw dynamic blocks. To existing applications, a
modified dynamic block which references an anonymous block looks like an anonymous block, not like
the block you inserted to create the reference.

For example suppose your drawing contains two references to a dynamic block called “Door”, and that
you changed the width on one of the references by manipulating its grip. A legacy application which
counts the number of blocks named “Door” will only find one, since the block whose width you modified
now points to anonymous block name (e.g. *U12).

Anonymous

“Nameﬂ
Block *U12

Modified
Door
Reference

“Effective Name”

“Door”
Dynamic
Block

Unmodified
Door
Reference

“Effective Name”

Using the new “EffectiveName” property for your applications instead “Name” is the most notable change
needed to make legacy application work with dynamic. The “EffectiveName” property augments the
existing “Name” property exposed in prior programming interfaces. Where the old “Name” property
returns the name of the block definition containing the geometry to draw for the reference, the new
“EffectiveName” property returns the name of the block when it was inserted.

Both properties can be examined at any time for any kind of block reference. For old blocks and for
unmodified dynamic blocks, the two properties return the same block name. For modified dynamic blocks
the “Name” property returns the name of the anonymous block generated for the reference, while the
“EffectiveName” property returns the name of the original dynamic block definition.
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Appendix A: Parameter and Action Combinations

Parameter
Type

Description

Supported Actions

Defines an X and Y location in the drawing. In the Block Editor, looks

Point L ) . . Move, Stretch
similar to an ordinate dimension.
Shows the distance between two anchor points. Constrains grip
) . 2 Move, Scale,
Linear movement along a preset angle. In the Block Editor, looks similar to an
. . ; Stretch, Array
aligned dimension.
Shows the distance between two anchor points and displays an angle Move. Scale
value. You can use both grips and the Properties palette to change both ' '
Polar . . - Stretch, Polar
the distance value and the angle. In the Block Editor, looks similar to an
) . . Stretch, Array,
aligned dimension
Shows the X and Y distances from the base point of the parameter. In
. . . ) ; . Move, Scale,
XY the Block Editor, displays as a pair of dimensions (horizontal and
. Stretch, Array
vertical).
Rotation Defines an angle. In the Block Editor, displays as a circle. Rotate
Flips objects. In the Block Editor, displays as a reflection line. Objects
Flip can be flipped about this reflection line. Displays a value that shows if  |Flip
the block reference has been flipped or not.
Defines an X and Y location and an angle. An alignment parameter
always applies to the entire block and needs no action associated with [None (The action is
Alianment it. An alignment parameter allows the block reference to automatically  |implied and
9 rotate around a point to align with another object in the drawing. An contained within
alignment parameter affects the rotation property of the block reference. |parameter.)
In the Block Editor, looks like an alignment line.
Controls the visibility of objects in the block. A visibility parameter L
. ) . . . None (The action is
always applies to the entire block and needs no action associated with |~ .
I : . ) ) . : o implied and
Visibility it. In a drawing, you click the grip to display a list of visibility states
. . . controlled by
available for the block reference. In the Block Editor, displays as text s
: ) ) visibility states.)
with an associated grip.
Defines a custom property that you can specify or set to evaluate a
value from a list or table you define. It can be associated with a single
Lookup lookup grip. In the block reference, you click the grip to display a list of |Lookup
available values. In the Block Editor, displays as text with an associated
grip.
Defines a base point for the dynamic block reference relative to the
Base geometry in the block. Cannot be associated with any actions, but can None

belong to an action’s selection set. In the Block Editor, displays as a
circle with crosshairs.
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Appendix B: Dynamic Block Commands

Dynamic Blocks Explained

BACTION

BACTIONSET
BACTIONTOOL
BASSOCIATE

BATTORDER
BAUTHORPALETTE
BAUTHORPALETTECLOSE

BCLOSE
BCYCLEORDER
BEDIT
BGRIPSET
BLOOKUPTABLE
BPARAMETER
BSAVE

Appendix C: Dynamic Block SYSVARS

BSAVEAS
BVHIDE
BVSHOW
BVSTATE
RESETBLOCK

BACTIONCOLOR
BDEPENDENCYHIGHLIGHT
BGRIPCOLOR
BGRIPOBJSIZE

BLOCKEDITLOCK
BLOCKEDITOR
BPARAMETERCOLOR
BPARAMETERFONT

BPARAMETERSIZE
BTMARKDISPLAY
BVMODE
GRIPDYNCOLOR

Appendix D: Commands and Sysvars disabled in the Block Editor

3DALIGN
3DARRAY
3DSOUT
ACPUBLISHTOWEB
ALIGN

ARCHIVE
ATTEXT

BASE

BLOCK
BLOCKREPLACE
CAMERA
CHSPACE

Cul

CUIIMPORT
CUIEXPORT
DATAEXTRACTION
DDVIEW
DDVPOINTS
DDUCS
DWGCONVERT
DXFOUT
EATTEXT

EDGE
ETRANSMIT
EXPORT

HIDE
LAYOUT
LAYOUTWIZARD
LAYDEL
LAYMRG
MARKUP
MARKUPCLOSE
MATERIALMAP
MIRROR3D
MVIEW
MVSETUP
NEWSHEETSET
OPENDWFMARKUP
OPENSHEETSET
PAGESETUP
PLOT
PSETUPIN
PREVIEW
PSOUT
PUBLISH
PURGE

QSAVE
QUICKCUI
REFEDIT
RENAME

RENDER
RENDERCROP
REPUBLISH
RTUCS
RENDER
ROTATE3D
SAVE
SAVEAS
SHADE
SHEETSET
SOLDRAW
SOLVIEW
SUPERHATCH
SHOWURLS
TXTEXP

UCS
UCSMAN
VIEW
VPORTS
VIEWPORTS
WBLOCK
WMFOUT
WSSAVE
WORKSPACE
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