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The Benefits of Using
the Map 3D Toolset
in AutoCAD el

A productivity study detailing
the differences between AutoCAD®
and the Map 3D toolset
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The Map 3D toolset (previously referred to as
AutoCAD® Map 3D), now included with AutoCAD as a
specialized toolset, is built specifically to create and
modify software-based design and documentation
productivity for users working with Geographical
Information Systems (GIS). Purpose-built data
management and mapping tools minimize errors
and provide accurate information to the user,
allowing more time for mapping geographical data.
This study details the productivity gains that users
may experience when using AutoCAD with the Map
3D toolset rather than basic AutoCAD when working
with maps and survey data.*
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-Xecutive

Designed by Autodesk and
commissioned to an outside consultant,
this study explores mapping design
challenges when preparing construction
documents in basic AutoCAD and the
subsequent productivity gains by using
the Map 3D toolset. A set of design
documents will be recreated using

both basic AutoCAD and AutoCAD with
the Map 3D toolset, with tasks ranging
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ummary

from working with object data, stylizing,
working with point clouds, and plotting
maps. The Map 3D toolset provided a
60% productivity gain over the time
taken to accomplish each task in basic
AutoCAD (depending on user expertise
level with the Map 3D toolset and based
on experience and training).
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Key Findings

Using the Map 3D toolset:

Creation of a mapping/GIS workspace is 83% faster.
The time taken to import and export specific GIS filetypes was reduced by 79%.

The time taken stylizing FDO features in a mapping and GIS environment was
reduced by 77%.

There was an overall productivity gain of 60% using the Map 3D toolset.
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This study explores eight common design challenges
and shows direct comparisons of the time and effort
required to accomplish each specific task in basic
AutoCAD versus with the Map 3D toolset.*

The same tasks were completed up to 60% faster using AutoCAD with the Map 3D toolset.*

The performance results in this paper were achieved by one user, with expert-level
experience, using both basic AutoCAD and AutoCAD with the Map 3D toolset,
conducting comparative tests on various mapping and GIS-related tasks. The tasks
are comprehensive in nature. The total time it took to complete each task using
both basic AutoCAD and the Map 3D toolset is documented in each case.

It was assumed during the study that all symbols and title blocks needed in basic
AutoCAD for the design process were local to the document. Searching time is
subjective and the methodologies allowed for the quick placement of required
blocks in the shortest amount of time possible.

A detailed description of the study follows.
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Jf/ DESIGN TASK 1

Interface & workspaces

When working with basic AutoCAD, the user interface
(UI)is standard, with 2D & 3D workspaces provided.
Setting up a mapping/GIS workspace for a suitable
UI would take up valuable time, and knowledge of
the Customize User Interface (CUI) dialog box would
be required to create a suitable workspace. The Map
3D toolset lets you select a specific mapping/GIS

workspace during installation, and sets you up with
Online Map Data via your Autodesk Account, providing
you are signed in. This task is to show how much time is
saved using the Map 3D UI set up tools when installing
the software, against having to develop a suitable UI in
basic AutoCAD.

A AutoCAD Map 3D - Select Your Default Workspace =

Select your default workspace

Workspaces organize Task-based ool in the user interface. Tach workspace has been designed with
particular set of tasks in mnd. Select the workspace that best suits your dady work tasks

= Planning and Analysis Workspace Kty Benefits

Allews you 1o gather data lram multiple formats and Allows you 1o wtiize the power of the Map 30
then analyze ard mnterpret the tion. Map 30 tooi-based workspace for analyzing data while
users may recognize this as an enhanced Map 30 took- still having access b
based workspace. maintenance functionality such as Network
Anabysis

Maintenance Warkspace
Allcws you to maintain the data by keeping it current Tools inchuded
and sccurate. Topabase Lsers may recognioe thit as an
enhanced Topobase workipace = Wiork with industry data models

« Customizable at forms

20 Drafting Workspace = Analysis capabilities swch a5 netwerk
Allcras you 1 Ereate or UpGETe infrastrisctisne, sigets and topology snakysis
and builgings. AuteCAD users may recognize this as an * Annataticn management
enhanced AutcCAD 20 Dratting and Annatation « Point diouds
workspace.
Preview:

Geolocation - Online Map Data

Do you want to use Online Map Data?

Online Map Data enables you to use an online service to
display maps in AutoCAD. Please sign into your Autodesk
account to access online maps.

By accessing or using this service, you understand and agree
that you will be subject to, have read and agree to be bound
by the terms of use and privacy policies referenced therein:
Online Map Data - Terms of Service.

Steps:

L] Remember my choice Yes |  No
Select
Create a suitable mapping/GIS workspace
Connect to Online Map Data to display maps in AutoCAD
Interface & workspaces AutoCAD Map 3D toolset
Create a mapping/GIS workspace 45:00 5:00
Connect to Online Map Data 3:00 3:00
Total time to complete task 48:00 8:00

Time savings with the Map 3D toolset 83%

(Figures shown in minutes and seconds)
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)/ DESIGN TASK 1 e wonce

Advantages:

The Map 3D toolset provides the ability to set a
mapping/GIS workspace during installation. The user
can select one of three workspaces: Planning and
Analysis Workspace, Maintenance Workspace, or 2D
Drafting Workspace. The last of the three workspaces
allows the user to work in a traditional 2D AutoCAD
environment for standard drawing editing.

When using basic AutoCAD, valuable time would be

used up creating a specific mapping/GIS workspace.
The Map 3D toolset has these workspaces built into
the software.
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Creating & editing coordinate geometry

The task was to create and edit coordinate geometry u
in a drawing to be used for mapping and GIS

purposes. Coordinate geometry (known as COGO)
in the Map 3D toolset is much more specific thanin
basic AutoCAD. Basic AutoCAD provides Surveyors

Steps:

Create mapping/GIS geometry

Edit mapping GIS geometry

nits, but that is all. The Map 3D toolset provides

coordinate geometry commands that can use

bearings, azimuth, and deflection, combined with
distances, to create geometry and parcels in your
mapping/GIS drawings.

A COGO Input

Routines:
i~
Azimuth/Distance
'. Bearing/Bearing

¥ Bearing/Distance

P Deflection/Distance
" Distance/Distance
[y Tmverse Report

'}-' Ovthogunal/OHset

Creating & editing coordinate geometry

Creating a geometry for mapping/GIS drawings

Editing geometry for mapping/GIS drawings

Total time to complete task

=
Input
Specify start paint of line:
x:| ¥: | ‘-’ﬁ
Specify end point of line:
; : ‘A "
| | a) M " Transform
Angle:
. : £ -
| B B Boundary Break
i Drawing
= LS Feet i = T,
: Clean Up -~ E';.'g Boundary Trim
_— — Map Edit
Locahon:
x:i_ | ¥ | | o]
Create Paing Canesl Help
AutoCAD Map 3D toolset

35:00 10:00

30:00 15:00

65:00 25:00

Time savings with the Map 3D toolset 62%

(Figures shown in minutes and seconds)

/
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'/ DESIGN TASK 2 creating & editing coordinate geometry

Advantages:

AutoCAD with the Map 3D toolset can save notable amounts of tedious
coordinate geometry creation and editing time that would be required in
basic AutoCAD. During this task, it was obvious that the Map 3D toolset
provided tools that functioned well in context, whereas basic AutoCAD
required that the user convert geometry coordinates manually to their
required format. This, in turn, could lead to conversion inaccuracies and,
potentially, create mapping/GIS drawings with built-in errors.
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Object data

The task was to generate links to an object database
(an MDB file) in a mapping/GIS drawing. The Map
3D toolset provides specific data mapping functions
for this type of work, whereas basic AutoCAD does
not. The requirement to link database data to

block attributes in @ mapping/GIS environment is

Steps:
Add blocks with attributes to the drawing
Define a link template

Add database link to block attributes in the drawing

paramount, especially on government drawings
where utilities and services need to be displayed with
correct, up-to-date information. In this task, it was
necessary to link fire hydrant data from a database to
hydrant blocks with attributes in the drawing.

Definee Link Template

Data Source: Hydrants_DBASE

Hydvants

Tabile Name:

Link Templase
Kuy Seection

Column Data Type
CHARACTER VARYL
CHARACTER VARYL
CHARACTER VARYI
SMALLINT
CHARACTER VARYL

SHEET

TYPE

PORTS
HYDRANT_TYPE

Cantel

Ertar a fink tnmipkaie name

=

oooOd®E

Object data AutoCAD Map 3D toolset
Add blocks with attributes to the drawing 45:00 45:00
Define a link template 25:00 10:00
Add database link to block attributes 25:00 5:00
Total time to complete task 95:00 60:00

Time savings with the Map 3D toolset 37%

(Figures shown in minutes and seconds)

/
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DESIGN TASK 3 ovjectdata

Advantages:
The Map 3D toolset provides the following advantages:
Specific tools are provided to link database data to block attributes in

the Map 3D toolset. A degree of programming knowledge is needed to
do this in basic AutoCAD.

Creating a link template is quick and easy with the Map 3D toolset
finding the appropriate block attributes to link

The Map Explorer tab in the Task Pane of the Map 3D toolset provides
a full visual breakdown of the database and the tables linked to the
drawing, including the link templates

8 'r-a—I - el e e e e e (e
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i/ DESIGN TASK 4

Importing & exporting

Importing essential graphical GIS information

into your mapping/GIS drawings is a fundamental
requirement. To do this in basic AutoCAD can be
incredibly time-consuming, especially if the file
format is not supported in basic AutoCAD. The Map
3D toolset supports numerous GIS file formats such

In this task, the valve data and locations on a drainage
system are to be found in an ESRI ShapeFile and need
to be imported into your mapping/GIS drawing. Using
the MAPIMPORT command in the Map 3D toolset,
many hours of work may be saved by being able to use
the ESRI ShapeFile in its native format.

as the ESRI® ArcView™ ShapeFile format. Exporting
this data built into your drawing is often a necessary
requirement as well.

Steps:

e Importing the ESRI ShapeFile

e Point mapping the ESRI data into the current drawing

e Exporting out the current drawing, including the ESRI ShapeFile data

A A Foint Mapping x

Cunnunt drawing encedinate systam ___ Spaal ot

| & A Anribute Data * Moo PomtMapping

D netimpert amiboss dat —p— () Croatn ns pointa

Dowvaropbon| () Croass objuct dats () Groate ns foxt from data
s %
s Fealld
None
Import propei
" Toxt Style
| [inpet Loy Data Paints

[ vaves <Tione> SACAD_FOR () Crarlie a1s plocks

VALVE
@) Get block name from data:

. o] | oo [ v | [ ’ ITeeE i
Baye.

Saved profla -
| = || Gt attnibute yalues fom helds

[Jimportpolygans as chsed polyines
Cumant peskile

w o i Cancal Holp
Importing & exporting AutoCAD Map 3D toolset
Importing an ESRI file into the current Map 3D drawing 25:00 5:00
Point mapping ESRI file data into current drawing 30:00 5:00
Exporting out the current drawing to an Autodesk SDF file 15:00 5:00
Total time to complete task 70:00 15:00

Time savings with the Map 3D toolset 79%

(Figures shown in minutes and seconds)
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[/ DESIGN TASK 4 smoorinss i

Advantages:

The Map 3D toolset may enable notable time savings here because:

e Specific GIS file types can be imported as their native format, which
cannot be done in basic AutoCAD

e Point mapping can be taken from the imported GIS files

¢ The Map 3D toolset can be imported out as an Autodesk
geospatial SDF file

e o Y T
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Jlf/ DESIGN TASK 5

Enhanced data exchange

There is often the need to take your mapping/GIS
drawings back to a standard DWG file format, as other
stakeholders in a project do not have access to the
Map 3D toolset. Stakeholders with just basic AutoCAD
will still need to see the objects in the drawing
displayed with the FDO features stylization engine.

Steps:

In this task, the Map to DWG command is used,
enabling the sharing of data without losing the
cartographic style of the Map 3D toolset. In basic
AutoCAD, this would use up valuable time, ensuring
that all reqular AutoCAD objects are displayed
correctly and have the appropriate object data.

Create a suitable mapping/GIS drawing with FDO features

Check that all mapping/GIS features have their appropriate appearance

and object data

Convert the mapping/GIS drawing to the appropriate DWG file format

= B& Current Map to DWG
-
To FDO
Connection “%, DWG to SDF

= As Image

-4

Map Data Transfer

Enhanced data exchange AutoCAD Map 3D toolset
Create mapping/GIS drawing with FDO features 70:00 45:00
Confirm appropriate appearance and object data 5:00 5:00
Convert mapping/GIS drawing to DWG 25:00 5:00
Total time to complete task 100:00 55:00

Time savings with the Map 3D toolset 45%

(Figures shown in minutes and seconds)

/
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'/ DESIGN TASK 5 enhanced data exchange

Advantages:
The advantages of the Map 3D toolset:

* Any mapping/GIS drawings include objects created with the FDO
features stylization engine. Basic AutoCAD does not have this feature.

¢ The Map 3D toolset allows for easy checking of any FDO objects

e The Map 3D toolset converts to DWG file format with FDO
features stylization
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Source drawings & coordinate systems

Mapping systems often contain large amounts of this would normally be done via external reference
data and geometry. Source drawings and coordinate files (XREFs).

systems are drawings that are attached to the current
drawing but are not loaded into memory until a
request is made through queries. Map 3D has the
data technology to do this, whereas in basic AutoCAD,

The task was to map a drive alias and then add source
drawings to a mapping/GIS drawing. In the case of
basic AutoCAD, this was done using XREFs.

Steps:
e Create a new host mapping/GIS drawing

* Create a drive alias for source drawings (or an XREF file location)

* Add source drawings (or XREFs) and view them in the host drawing

A Select drawings to attach [CABCADFMECurent Business\@Autodedd @ X
Lackin  (BgMap_10 - cr@CADPM@Ce | B0 TE S IR
[P Duainage
Eprancol
FBraiks
Dnve Alias Administration X BERricads
EP sewar
Dirve List EBwaer
[e=c.
|MAP_3D = C\MutoCAD Map 3D Essentials Baloke
Delete Al Eiber |- Add
: Solected dawings Bemaous
Drive Alras Details MAP_30 Drainage. dwg
MAR_IDrParcel dwg
Drive Alias: [MAP_3D i MAR 30 Sawir dwy
Actual Path ;uwnounu Map 30 Essentals) |
Add Lipdala Browae
e oK Cancal Hel
B i Qbisct Alias added successhlly. - Z 3
Source drawings & coordinate systems AutoCAD Map 3D toolset
Create a new host mapping/GIS drawing 5:00 5:00
Create a drive alias (or XREF file location) 10:00 10:00
Add source drawings (or XREFs) and view them 45:00 10:00
Total time to complete task 60:00 25:00

Time savings with the Map 3D toolset 58%

(Figures shown in minutes and seconds)
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Source drawings & coordinate systems

Advantages:

Adding source drawings with basic AutoCAD is a time-consuming task.
Each XREF will need to be added individually to the host drawing, and file
location and coordinate systems will need to be optimized also. The Map
3D toolset provides time savings, primarily due to the drive aliasing made
available.

Drive aliasing allows for direct server connection to know source
drawing locations

Quick View in the Map 3D toolset allows for queries to show the source
drawings on demand
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Stylizing FDO features

When working with FDO features in your mapping/
GIS drawings, related features are often objects
stored in other drawings. In order to stylize the
features in the current drawing to match other
features on those other drawings, the Map 3D toolset
provides you with the ability to save and edit them
and save any changes back to the original source as

Steps:

Add the appropriate SDF files to the mapping/GIS drawing

well. To do this in basic AutoCAD would require many
hours of bring in both block references and XREFs.

The task in this case was to bring in features for
hydrants, roads, and parcels from Autodesk SDF files,
and edit the feature content and parameters to suit
the requirements of the main mapping/GIS drawing.

Edit the FDO feature content and parameters to suit the current

mapping/GIS drawing requirements

— . = 2] Smde Editee hel
Default Flade 2 Seale Range | [ Dupiiente 3 &
From :c:_ Praview Symbokratoss = I:I
Pedygon Style fre 0 - bafinity Seale Ranoe
&2 bew Theme. | ES Adc & Bue [ Duptcsie 3 Deiese 8 Delete all 4 o & Cawn
() T = = = Hydrans
Roads v . Z g = Roads
. — = 3 . Ty,
[ Parcels < = BEENND  Percer
= Mup Buse
Map Base
-
Styling FDO features AutoCAD Map 3D toolset
Add SDF files to current Mapping/GIS drawing 75:00 15:00
Edit FDO feature content and parameters 35:00 10:00
Total time to complete task 110:00 25:00

Time savings with the Map 3D toolset 77%

(Figures shown in minutes and seconds)

/
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Styling FDO features

Advantages:

The time savings provided by the Map 3D toolset are worthy of noting:

Necessary information for stylizing can be found using Autodesk SDF
source files. Basic AutoCAD does not provide this, and many hours
would be used to link both block references and XREFs

The Map 3D toolset provides extensive FDO feature editing tools which
are not available in basic AutoCAD

The Map 3D toolset is used specifically for mapping and GIS, and basic
AutoCAD is much more generic, thus using more hours to develop and
mapping or GIS drawings
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Jlf// DESIGN TASK 8

Plotting maps

There will always be a need to plot drawings, and The task here was to generate a mapping/GIS
mapping/GIS drawings are no exception. Basic drawing for plotting by adding a legend, north point,
AutoCAD provides suitable plotting tools via the and a scale to communicate the appropriate mapping
layout tabs and the Page Setup Manager. But the Map and GIS information in the drawing.

3D toolset provides more functionality in the Display
Manager that allows for connections to source files
(such as SDF files) for layers and functionality that
provides itemized legends in the layout tab.

Steps:
e Set up layout tab through Page Setup Manager
e Add a suitable viewport displaying the mapping/GIS information

e Add a legend, north point, and a scale

MAP LEGEND
Roads
Parcels
o LAND VALUE 0 to 1160275.2
=] LAND VALUE 1160275.2 to 2320550 4
?EI LAND VALUE 2320550.4 to 3480825.6
L] LAND VALUE 34808256 to 4641100.8
.| LAND VALUE 46411008 to 5801376
|2
_Q I H'y_d'ranls
? 5000 10?00 20?0-0
. = 2+—| Feet
Plotting maps AutoCAD Map 3D toolset
Set up layout through Page Setup Manager 15:00 15:00
Add a viewport that displays the map/GIS information 5:00 5:00
Add legend, north point, and scale 25:00 5:00
Total time to complete task 45:00 25:00

Time savings with the Map 3D toolset

(Figures shown in minutes and seconds)
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i/ DESIGN TASK 8 recir ners

Advantages:

As you can see, it takes three-quarters of an hour to create a suitable
mapping/GIS plot via basic AutoCAD. This time is more than halved by
using the features available in the Map 3D toolset. The ability to place
a legend, north point, and a scale relative to your mapping and GIS
information in the drawing make for a greater timesaving.
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Conclusion

In this Map 3D toolset productivity study, the eight design tasks analyzed
were just a few examples of how the Map 3D toolset can provide tools
and workflows to make you more productive.

Map 3D Design
toolset Time savings
(mins:secs)

AutoCAD

Project tasks (mins:secs)

1 Interface & workspaces 48:00 8:00 83%
2 Creating & editing coordinate geometry 65:00 25:00 62%
3 Object data 95:00 60:00 37%
4 Importing & exporting 70:00 15:00 79%
5 Enhanced data exchange 100:00 55:00 45%
6 Source drawings & coordinate systems 60:00 25:00 58%
7 Styling FDO features 110:00 25:00 77%
8 Plotting maps 45:00 25:00 44%

Total time

Overall time savings with the Map 3D toolset

(Figures shown in minutes and seconds)

With the Map 3D toolset, it is possible to save about 60% of the 2D CAD
working time when compared to basic AutoCAD.*

The advantages of the Map 3D toolset

Based on these eight selected tasks, the Map 3D toolset provides a level
of productivity for mapping and GIS users that is not possible with basic
AutoCAD. Because the Map 3D toolset is built specifically for mapping
and GIS, you could possibly realize productivity benefits such as the ones
discussed in this paper.

*As with all performance tests, results may vary based on machine, operating system, filters, and even source material. While every effort has
been made to make the tests as fair and objective as possible, your results may differ. Product information and specifications are subject to
change without notice. Autodesk provides this information “as is”, without warranty of any kind, either express or implied.
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