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Developing AutoCAD Drawing System

CREATIN®REUSABLE CONTENT

When you draw your design, you will find thatu need to draw similar objectepeatedly. Eitheit is a typical
objects, annotation symbols, et@he objects are not just placed several times in one drawdoig.mightalsoneed
to place them on other drawingfnstead of drawing the objects everyré you start your drawing,ou can define
the objects as reusable contents, save them to your library, and share them to your Aeso€CAD has a perfect
feature for this: block.

BLOCKS

USINGAND CREATINELOCKS

These images below are block$iese are sme sample blocks from AutoCAYou may use some of similar blocks
a lot. Architectural objects such as toilet seantourage such as cars and trees, annotation symeblsstera

/)

= e

T

[l

Figurel - Block Samples

PREVAILING WIND PLANT GEOMETRICAL

We need to create and amage standard blocks faur drawings. Every time yowngineeror draftsmanneedsto
create typical drawings, they simply access the standard content, and place them to their drawing.

Why do we need to create a standard contéait the company®

First it will increase your productivity by avoiding recreating drawiogesr and over agairSecond, iwill not look
goodif people draw their own blocks. The drawings came fromsdmme companyWhy dothey look different?

MANAGING BLOCKS

Creating blocks isovered in most AutoCAD trainings and bodReeating blocks is vefyasic, | believe most of
AutoCAD users can create blockse problem is hw to manage them. In the past, véaw peopé create one file
for one block using WBLOCK commaFitey put the bbcks in separate folders for different categorigghen they

need the block, they can insert that file as a block

Let usseesome sample from AutoCAD.
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C:\Program Files\AutoCAD 2010\S ampletDesignCentertHouse Designer.dwahBlocks (20 Item(s])

Figure2 - AutoCAD sample blocks

In design center folek, you will see somsample files. They contain several similar blocks in one file. | prefer to
use this method than having one file for each block.

The advantages are:

It iseasier to manage than having hundreds of files.

You cannot save dynamic block behaviorifgertingit as a file Unless you insert it as nested block and

explode it after insertion.

It isalso easier for us to create tool palettes from your blocks. We will get to this later.

DYNAMIC BLOCKS

Autodesk introduced dynamic bloék AutoCAD 2006. It is a good feature, but must handle with extra caution.

Block is a libraryThe idea is having a block but aapresentyour objects in different way¥ou may need them at

different sizes, different shapes, etc.

This example shows #h we can have one block, and represent it in many wayse. can flip it, rotate it and

maintain the text orientation.

Specify rotation angle or

Figure3 ¢ Dynamic Blocks
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Developing AutoCAD Drawing System

It is not only you can have fewer bloddefinitions but you can also have advantages if you add the right
functionalities. For examplehis brick wall below. & can place brick walls change the wall lengtland count all
the wall length.

Youdo notneed to create several lines, offset it, change Eagers, and place hatch. Just place the block, and drag
the grip to change the wall length.

[ Polar: 454.4537 < 0°

Figure4 - Dynamic Block Example

Sowhat isthe downside? The problem is when you need to create a report with data extraction. Imgagine
created a block definition for a door. You add sofuectionality so you can resize the door width. We have the
same block name, but they actually different ddgpe. When we create a door schedule with data extraction, if
you are not careful, the sedulewill list the blocks as one door type. Your schedule WwiMgincorrect numbers

So it is useless? Ngou can still report the door witthe same namebut you need tashow additional information
such as the door width or column size.

Door Schedule
Name Width Count
SngleDoor 600.0000 1
SingleDoor 650.0000 3
SingleDoor 800.0000 2

Column Schedule
Name | h | w | Count
tolumn | 200 | 200 B
column | 300 | 300 9
column | 600 | 400 B

Figure5 ¢ Door and ColumiSchedule from Dynamic Blocks

We can do this by defining the parameters name in block editor. This is an example for column size.

Property Labels =
Distance name w
Distance description |Column Width
Parameter type Linear

Figure6 - Parameter Name

tent

If you do not change th@arameter name, you can still show them in your schedule. Of course, it will be likes
W5Aa0F yOSmMQE W5AadlyOSHQE yR a2 2y® ¢KS& R2 y2i t(£221 |

You can read several tutorisgabout creating dynamic block on my bldfyyou are mterested, hereare they

e Dynamic Block Tutorial #1: Creating Wall

e Dynamic Block Tutorial #2: Creating Column.

e  Dynamic Block Tutorial #3: Creating Door

e  Dynamic Block Tutorial #4: Adding More Actions

Chapter:Creating Reusab
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Developing AutoCAD Drawing System

Every company might have different needs for blodksu can use some tricks, and maybe unique for your needs
Forexamplethe brick wall we have seen before. | also created a door block with wipeout. The purpose is, when |
placed my door, | want the wall to be trimmed. It is not actually trimmed, but covered by the wipeout.

Color M Bylayer

Block Reference L
Layer A-Wall

Linetype Bylayer

Figure7 ¢ UsingWipeout to manipulate walls at door placement.

The other advantage using wipeout, we still can calculate the whole wall lengghO dz& S A i Qawg2id | Ol d
can count how many openings on the waéparately

If you draw P&ID, you might want to add aligation to your blocks. There are a lot aftion you can use in
AutoCAD to optimize your blocks! If you are interested to discuss about this ineiébe glad to do so. As long as
you let me tosharethe trickson my blog.

Chapter:Creating Reusable Content

Edwin Prakoso

o

www.cadnotes.com




Developing AutoCAD Drawing System

MANAGINGREUSABLE GIOENT

After creating your reusable contents, our next taskoisnanagethem so all users can access the blocks easily.
You place the blocks on a server or at least a shared folder omfoyeur workstation. Now, how we canable
your users to use the btks easily.

People used to create menu to enable users to pick the blibakequires programming skills. Those wbannot
create menu, they have to insert block, and browse to their folders.

Now, there are features you can use to manage your blocksyedsié tool palettes.
PALETTES

What are tool palettesBnipped from help file:

Tool palettes are used to manage blocks, hatches, and other custom tools

You can activate palette from View tab, palettes panel on your AutoCAD ribimmose tool palette.

=1
DEXE

Tool | Properties | Sheet Set
Palettes Manager s I‘_éi

Palettes

Figure8 - Activating palette

If you see the paletteare included with AutoCAD installation, you will see a collection of blocks, hatches, and

someother tools. This is a great way to your own workspdoeaddition, it does notequire a lot of workand

programming knowledgeYou can access your blocks quickly, without having to use insert tool, find where your

blocks arelt isjust a click away.

X
g Imperial samples o
‘—:" /‘} Dooe - Imperial .
§ Window
(& T2 - Imperial
¢ m Alurvienm 3
g S4 Window (... 3
é Fhuorescent ;
g <> (Recessed... -
2R i
2 t, Sud - Imperial
i :
L= Q} Todet - Imperial z
1 &,

Figure9 - Tool Palettes

LiQa y2i 2dza Gdmadaget Oy palettésKYou carOrhayfagedlifes with different line type, line scale, et

RAYSyaAzy o6AGK RAFFSNBY(G RAYSyarzy adetsSaz KI G§OK
simple but powerful.

Take a look at this example,& 8 H A O2y 2y LI tSGGS G2 YIFylF3S &arys$s
activate hatch, find the pattern type, or make adjustment to hatch scale. Simply two clicks: activate, and click
your objectsboundary.
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Jan 7/

/ﬁ? Tofasaun

) Tool.. @l £ X

Figurel0- Tool Palettes can hold hatch information, including its scale

Creating tool palettes is very simple. You can create a new tab, and drag all your blocks, lines, hatches here.
DESIGN CENTER

Snipped from help file:
With DesignCenter, you can organaeess to drawings, blocks, hatches, and other drawing cantent

Design Center is just like Windows explorer. The difference is, you camhsgdsinside an AutoCAD fil®©pen
your design center by clicking the button view tab, palettes paneOrsimply press [ctrl] + 2.

k" e|ecr»-m Q| BdREEEE- Autodesk- Seek design content
»
o [Pk | Open Drawings | History |
Folder List x -
) Express - HE
Q toe E v H ©
#5) Help Faucet-  Faucet-  GarageDoor- Sink - Ovaltop
55 Sample Bathroom side Bathioomtop Paneled 10 ft
) ActiveX
1) Database Connectivity H=I % g %
4 Deynlents Sik - Pedestal St Tolet -front Tl - sid
: ink - Pedestal  Staicase-  [Tolt-fiont  Toilet - side
-[§ Analog Integrated Circt el P

-5 AutoCAD Textstyles ar
-4 Basic Electronics.dwg
[ CMOS Integrated Circu— 5 A —_—
(5 Electical Power.dvg Tolet-top  Window-  Window-  Window-
- [ Fasteners - Metrc.dwg Halfcicle .. WoodFra.. WoodFra..
- Fasteners - US.dwg |
®-F§ Home - Space Planner >
S House Designerdwg || 4] [
3] Blocks X
12, Dimstyles
&7 Layers
Layouts
= Linetypes
/5 Muli
3 Tablestyles X
Ay Tentstyles DesignCenter House Designer examples =
Xrefs

-[H HVAC - Heating Ventil: ¥
< | » ~|

C:\Program Files\utoCAD 2010\ ample\DesignCenter\House Designer.dwg'Blocks (20 ltem(s))

DesignCenter

Figurell - Design Center

You can find layers, blocks, dimstyles, etc. If you want to use it, simply drag and drop it to your drawinbaifeyou
not definedyour template, this is very useful to selaaly import styles, layers, and blocks to yéeimplate from
your existing drawing

One more advantage that | want to emphasi¥®eu can easily create tool palettes using design center. Try to find
some block library in design center sample. Example,house designer.dwg. Right click on the file name, select
create tool palette

t

What happen? Look at your tool palette. You will have a new tab ndmede designerAs | mention before, we
can have some advantages if we put our similar blocks within andfils is one of it.

Chapter:Managing Reusable Conten
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Developing AutoCAD Drawing System

PREPARING TEMPLATES

What is template? According to Wikipedia:

Template file formats are those whose file extension indicates that the file type is intended as a starting point from
which to create other files.

That is the whole idea: creating a starting point for your typical drawings. If you draw from scratch, what did you do?
You create new layers, styles, and then you start drawing. When you need to plot, then you define layouts. We waste
a lot of time by doing that. Template will save all of that information, and when you create a new drawing, they are
ready for you to use.

The other advantage of having templates is, you can enforce drawing standard. Every user can use the same
drawing styles and layers. Not creating their own.

DEFINING LAYERS, STYLES, AND LAYOUTS

Most common setup in templateis layers, styles, and layouts. You can add them just like you draw as Wsual.
do notneed to draw objects. Caider to use standard layer namés,2 ytyp€ and size. You also need to define
several layouts with different paper sidaclude

If you already have some drawings that you consider as standard, you can uselXbgrau emember that you
can drag andlrop layers, styles, and layouts from those files? Yes, you can use design center.

AUTOMATION WITH TERIELD

This is something you might want torgsider to add on your template sontext field.

Eé =% Update Fields ‘

A s OLE Object

@ Hyperlink

Data

Figurel2- Field button
What is text field?

A field is text that contains instructions to display data that you expect to change during the life cycle of the
drawing.

You can make some use from text field for many types of data. Object perimeter, area, etc. Since we are talking
about templates, we emphasize on typical data in drawings.

Let us take title block as example. We put information such as drawfildy\ame, date, and other information
required. During the design process, the information might be changed. By ustrfgetéxthe information will be
updated automatically. lipdate automaticallywhen you plot, save or regenerate your drawing.

ChapterPreparing Templates
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cllent

ALLAN CONSTRUCTION LTD.
123 MAIN ST.
SASKATOON, SK 99999

contant

ARCHITECTURAL SITE PLAN,
NOTES
drawn by; NRE
checked by; Jog
date; JAN. 2003
drawing

 AS-01

Figurel3- Title Block Sample

There are a lobf information you can use. You can use Windows créde@Windows login identity) to show who
plot your drawing. When the drawing plotted. Almost everything! Because it will be automatically updated, you

R2y Qi ySSR (2 62NNB (KSNB

a2vy$sS ot t dzS

-

Field category: LastSavedBy:

[Docummt v]

Field names: Format:
Author
Comments Uppercase
Filename Lowercase
Filesize First capital
HyperlinkBase Title case
Keywords
T ——

Subject
Title

Field expression:

%<\AcVar LastSavedBy >%

Figurel4- Field dialog box

Edwin Prakoso
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CREATING AND USINEMPLATE
After you define everything you need, then one thing left. SavSiiply save it as, then select d@utoCAD
Drawing Templateas file type.

[7] Update sheet and view thumbnails now

File name: AS-01.dwg %

Files of type:  |AutoCAD 2010 Drawing (".dwg;
= AutoCAD 2010 Drawing (*.dwg)
AutoCAD 2007/LT2007 Drawing (*.dwg)
AutoCAD 2004/L.T2004 Drawing (.dwa)
AutoCAD 2000/LT2000 Drawing (*.dwg)

AutoCAD R14/LT98/LT97 Drawing (*.dwa)

AutoCAD Drawing Standards (*.dw:
AutoCAD Drawing Template
AutoCAD 2010 DXF (*.dxf)

AutoCAD 2007/LT2007 DXF (".dxf)
AutoCAD 2004/L.T2004 DXF (".dxf)

AutoCAD 2000/LT2000 DXF (.dxf)
AutoCAD R12/LT2 DXF (".dxf)

Figurel5- Save as dwt option

You have set your starting point. If you have different type of standard, you need to create several templates. For
example, for architectural drawing, for MEP drawing, or for civil drawing.

So how to use tempte? If you usdile>new menu, AutoCAD will ask you which template do you want to use.

'Yy F2Nldzy 6Stesx !dziz/ !5 R2SayQié &l dza F2NJ ySg TFTAtSa
AutoCAD. You can define template for QNEW, but that woulihiiged to one template only.

There is one feature that | love to use for this situation. The startup dialog. This feature was disabled by default. If

you have used older AutoCAD, you might have seas itwas enabled by default. You can select thekirng unit,
or select a template to start your drawing.

B Create Drawing_

@ D Use a Template
N

Select a Template:

Acad -named plot styles.dwt
Acad -named plot styles3d.dwt
Acad.dwt

Acad3d.dwt

Acadiso named plot styles dwt
Acadiso named plot styles3d.dwt
Acadiso.dwt

Acadiso3d.dwt

Browse...
Template Description
Normal English feet and inches) drawing template. Uses Named Plot Styles.

Figurel6 - AutoCAD Startup

You can enable this feature by changing the STARTUP system variable to 1.

Chapter:Preparing Templates
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CAD STANDARD

After you have done with your template, you might want all of your users use your template as standard. There
are many readings available why we should use standard for our drawifegso notneed to discuss it here.

You can use the template for CAD Stard checkr. Therefore,when yourusers createnon-standard layers or

styles, they will get a warniny.ou can open your template, and then save itlas (AutoCAD Drawing Standard). |
cannot see why we should create different content (layers and styletveen template and cad standard.
However,AutoCADdoes notallow us to use dwt for cad standard@herefore,we need to save our template to
different file type.

CONFIGURATION

You can configure your CAD standard in manage tab, CAD Standards panel.

._gg Layer Translator
&/ Check
Configure

CAD Standards

Figure 17 - Configure CAD Standard

In opened dialog box, you can add your cad standard files. Your active drawing will be continuously compared to
this dws.

You can choose how the natification when standard violation occurs, ana@amwehoose to automatically fix the
errors in CAD Standard settings.

e =
Standards | Plugins

Plug-ins used when checking standards:

Description:

o Dimension Styles Purpose

g Layers Checks that names and properties of dimension
LR styles in @ drawing match those in an associated

7 Linetypes standards file.

7| & Text Styles

At CAD Standards Settings
Notification settings
(*) Disable standards notifications
(*) Display alert upon standards violation
(@ Display standards status bar icon

Check Standards settings

Check Standards
[] Automatically fix non-standard properties
Show ignored problems
Prefemed standards file to use for replacements:
[None

Figurel8- CAD Standard Configuration

You can check four standarddimension styled_ayersLine typesandText styles

Chapter:CAD Stadard
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FIXING STANDARD VAOLONS

So howdoes it work? When you or youwrser createsa nonstandard layer, then standard violation warning will
pop up on your lower right screen.

i) Standards Violation ix |

A standards violstion has occurred. Run Chedk Standards
to view all standards violations in the currert drawing.

Figurel9- Standard violation warning

You can fix it by click Run Check Standards in #fledn. Alternatively,click checkon your ribbon, manage tab,
CAD Standards panel.

A1 Check t_andas
Problem:

Layer 'wrong layer’
Name is non-standard

Replace with:

Layer Standards File

A-Door cad schedule
AWall cad schedule
A-Wall-Pattem cad schedule

A SRS Cammtooe mmd ool Ao

< |

Preview of changes:

Property Current Value Standard Value

Color White Red
Lineweight Default 0.15mm

[~] Mark this problem as ignored [E

o) [0

Figure20 - Fixing standard Violation

AutoCAD will offer you to change the layer to a standard layer available. Select the layer, then click fix button to
replace the norstandard layer.

Chapter:CAD Standard
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CREATINGCHEDULBILL OF MATERIALS

Is it possible tareate schedulérom AutoCAD drawings? Sule can do it now.There is one feature thate can
use to extract any data from AutoCAD. If we define our objects properly, we can count how many doors we have,
count the walls length, and count the parts from an assemblyn@nufacturing drawings).

They call idata extraction. If you want to count objects, you have to define them as bldtls.iswhy reusable
content become importantWe can define doors,windows, and walls as block. Not only report them by their
name, daa extraction can reporblock attributes and dynamic blogarameters.

EXTRACTINEBLOCKS

Figure21 - Data Extraction

We can extract any kind of data from AutoCAD. However, it would only make sense if we give the objects a name.
For example, you want to know how many desks in a building. If you define the desk as a block, and give the block
name as the desk name, you can extract a schedule from them.

In the example below, you can see the extraction of dynamic block parameter.

Propedies Category fiter
Property « Display Name Category 7] 3D Visualization
[Pocel __ [Feswel |y Bock 51 Droonns. Bk
| | Fip state2 Fip gtate2 Dynamic Block [ General
Misc

Figure22 - Category Filter

You can read the data extraction tutorial on my bl@yeating Schedule from Your AutoCAD Drawlamu will

createa door schedule, a column schedule, and a wall schedule. %
o)
EXTRACTING OTHER AT g
However, you may need to extract other data than just block names and attributes. | heard this situation, someoEe
need to extract the line lengtifrom his drawingMaybe you ned to extract points coordinate to create hae [
table in manufacturing design. The other says that he needs to create a table of content that show whidéh
component placed on which drawin@r maybe benchmark points coordinate. 2
<
You can extract all that datasing data extraction. You can extract four categories: they are 3D visualization3
drawing, general, and geometry. =
=
g
®)
@
S
@©
<
@)

=
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Figure23- Object Properties

This is an example for extracting coordinate data from our drawivig.can define kger names as pipe or cable
diameters.In addition,extract where the start and end point of that pipe.

Figure24 - Data Extraction Preview
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