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Basic Notion




Definition

e VWHAT IS CAD ?

CAD (computer-aided design) software is used by architects, engineers, drafters, artists, and

others to create precision drawings or technical illustrations. CAD software can be used to
= create two-dimensional (2-D) drawings or three-dimensional (3-D) models.

WHAT IS BIM ?
BIM (Building Information Modeling) is an intelligent 3D model-based process that gives

architecture, engineering, and construction (AEC) professionals the insight and tools to more
efficiently plan, design, construct, and manage buildings and infrastructure.

WHAT IS GIS ?

GIS ( Geographic Information System ) is a framework to organize, communicate, and

understand the science of our world.
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Autodesk Solutions for GIS
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1 — Alignment as spatial reference
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C3D Object as SDF
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Name

Buffer500.sdf
Corridor.sdf

Expropriation.sdf
ExpropriationRun.sdf ® R
Lombardia.sdf

MainAlignment.sdf

Parcels.sdf
Trees.sdf

Spatial Data File based on SqgL.ite3

developed by Autodes

geodatabase fi

K IS a single-user

e format.

Multy Geometry: Point, Line, Areas or

combination in the same structure

One file

Status Date modified Type

© AR 17/03/201901:24  Autodesk Spatial ..

o 17/03/201900:23  Autodesk Spatial ..

@A 17/03/2019 01:05 Autodesk Spatial ...
19/03/2019 12:32 Autodesk Spatial ...

o 14/03/2019 1420  Autodesk Spatial ..

o 16/03/201923:50  Autodesk Spatial ..

©®A 17/03/2019 00:35 Autodesk Spatial ...

© R 16/03/2019 23:56  Autodesk Spatial ...

SDF vs SHP

Size

350 KB
400 KB
450 KB
450 KB
2,200 KB
950 KB
350 KB
350 KB

3 Mandatory Files: SHP, SHX, DBF

ESRI Shapefile format

Only Point or Line or Areas

Additional files: PRJ, sbx; .atx; .fbn; .fbx;

Name

'] Houses.dbf
ID Houses.idx
ID Houses.prj

B Houses.qpj

IB Houses.shp

Houses.shx

.ain; .aih; .ixs; .mxs; xml; cpg.

"] Municipality.idx
lD Municipality.prj
lD Municipality.qpj

Status Date modified Type Size
_________________________‘

© A 14/03/2019 15:13 DBF File 592,799 KB
© R 09/05/2019 10:43 IDX File 32,104 KB
© R 14/03/2019 15:12  PRJFile 1KB
©R 14/03/2019 15:12 QP File 1KB
©R 14/03/2019 15:13  AutoCAD Shape S.. 201,517 KB
©R 14/03/2019 15:13  AutoCAD Compile... 4,855 KB
©R 09/05/2019 10:41 IDX File 138 KB
©R 14/03/2019 15:09 PRJ File 1KB
oF 14/03/2019 15:09  QPJ File 1KB
©R 14/03/2019 15:09  AutoCAD Shape S.. 14,875 KB

lB Municipality.shp

_| Municipality_Polygon.dbf

pality.shx

4/03/2019 15:00 AutoCAD Compile
14/03/2019 17:01 DBF File

[ Municipality_Polygon.idx ©R 09/05/2019 10:41 IDX File
ID Municipality_Polygon.prj ®A 14/03/2019 17:01 PRJ File
] Municipality_Polygon.gpj ©A 14/03/2019 17:01 QPJ File
IB Municipality_Polygon.shp o 14/03/2019 17:01 AutoCAD Shape S...

377 KB
47 KB
1KB
1KB
7,936 KB
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2 — Connect Existing GIS Layer
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3 — Filter Data
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3 — Filter Data — Attribute based
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3 — Filter Data — Spatial Query
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3 — Filter Data — Spatial Quer
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TASK PANE

3 — Filter Data — Spatial Query
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4 — Thematic Map
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5 — Edit Layer
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6 — New Layer from scratch
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6 — New Layer from scratch
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/ — Layer Flles
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/ — Layer Flles

_| Trees.layer - Notepad o X
File Edit Format View Help

<?xml version="1.0" encoding="utf-8"?> 1
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<rdf:Description rdf:about="Trees:Trees">
<ns@:FeatureSource xmlns:ns@="http://www.autodesk.com/gis/resource/definitions/"
rdf:resource="fsd://Trees” />
</rdf:Description>

<rdf:Description rdf:about="Trees:Trees">
<rdf:type
rdf:resource="http://www.autodesk.com/gis/resource/
</rdf:Description>
<rdf:Description rdf:about="Trees:Trees">
<ns@:name xmlns:ns@="http://www.autodesk.com/gi
rdf:parseType="Literal">Trees</ns@:name>
</rdf:Description>
<rdf:Description rdf:about="Trees:Trees">
<ns@:1sURL xmlns:ns@="http://www.autodesk.com/g
rdf:parseType="Literal">no</ns@:1isURL>
</rdf:Description>
<rdf:Description rdf:about="Trees:Trees">
<ns@:description xmlns:ns@="http://www.autodesk
xml:lang="en" rdf:parseType="Literal"></ns@:descrip
</rdf:Description>

</rdf:Description>
<rdf:Description rdf:about="fsd://Trees">
<ns@:description xmlns:ns@="http://www.autodesk.com/gis/resource/definitions/"
xml:lang="en" rdf:parseType="Literal"></ns0@:description>
</rdf:Description>
<rdf:Description rdf:about="fsd://Trees">
<ns@:FeatureSourceResourceStream !
xmlns:ns@="http://www.autodesk.com/gis/resource/definitions/" xml:lang="en"
rdf:parseType="Literal">
<FeatureSource xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:noNamespaceSchemalLocation="FeatureSource-1.0.0.xsd" version="1.0.0">
<Provider>0SGeo.SDF.3.0</Provider>
<Parameter>
<Name>File</Name>
<Value>C:\_ODrive\OneDrive - autodesk\EVENT\OTx2019\DataSet\SDF\Trees.sdf</Value>
</Parameter>

<Parameter>

<Name>ReadOnly</Name>

<Value>false</Value>
</Parameter>
<ConfigurationDocument></ConfigurationDocument>
<LongTransaction></LongTransaction>




8 — SDF to SHP
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9 — Mapimport
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10 — MapExport
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Feature

Geoprocessing tools: Buffer

A buffer in GIS is a zone around a map
feature measured In units of distance or time.
A buffer is useful for proximity analysis

Example: which houses or sensitive target are
completely contained inside the area around
100 m measured from the street axis 7



https://en.wikipedia.org/wiki/GIS
https://en.wikipedia.org/wiki/Proximity_analysis
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Type: | Intersect v

Line with Line

— | %

Line with Polygon

— | % (O[] | =——) =

Point with Polygon

o.. + O —_ -
Polygon with Polygon
+ O — | D
Type: | Identity

Line with Polygon

ﬂ

~ ¥

Point with Polygon

U O | =

Polygon with Polygon

*LO

ﬁ

Geoprocessing Tools: Overlay

Type: |

Intersect

Polygon with Polygon

Creates features from the

*LO

— |

overlapping areas of the
source and overlay layers.
Non-overlapping areas are
discarded. Attributes from
both the source and overlay
are included in the new
features.

|dentity

Creates features from the

intersecting areas of the
source and overlay layers.
Attributes from both the

source and overlay are

included in the new features.

Union

Creates features where the
geometry of the source and
overlay layers intersect. The
resulting layer is the sum of
the two comparison layers
and has the attributes of both
the source and overlay
features.

Type: | Clip

..........................................

Line with Polygon

|

O

Point with Polygon

Erase N

Type:

Line with Polygon
+ O |— [

Point with Polygon

Erase

source and overlay

Only attributes fron
1 o1 .
Bl #| O | =— .‘l source are included
new features.

Polygon with Polygon

g+ —[E

vi Type: | Symmetric Difference v
Clip Polygon with Polygon
— | Creates features from the + 0 || w—p | [T]O
overlapping areas of the

source and overlay layers.
Only attributes from the

Type: |
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Polygon with Polygon

|+ O |—| ©

source are included in the
new features.

Creates features from the
non-intersecting areas of the

Polygon with Polygon
*LO

ﬁ

Symmetric Difference

Creates features from the
areas of the source and
overlay features that do not
overlap. Overlapping areas of
the features are discarded. In
the output layer, features
resulting from the source
geometry have values for
source attributes, but their
overlay attribute values are
NULL. Features resulting from
the overlay geometry have
values for overlay attributes,
but their source attribute

vemlivmm mea AT

Feature
Overlay

Paste

Creates features by pasting
the overlay layer onto the
source layer. Overlay features
become new features in the
resulting layer, and areas of
the source that do not fall
within the geometry of the
overlay become features in
the resulting layer.
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ESRI INTEROPERABILITY

You can publish the following Civil 3D objects to ArcGIS:

e Alignments

* Feature lines
* Parcels

* Pipe networks

e Points



AutoCAD Map 3D

Utility

ﬂ Describe Directory
55 For Each (Beta)

% If/Else (Beta)

§§ Parallel
@,Prompt User

@ Sequence

<:> While (Beta)

J Expropriation.xoml - Notepad
File Edit Format View Help

<?xml version="1.0" encoding="utf-8"?><ns0@:MapSequentialWorkflow Enabled="True"
DisplayName="Map Sequential Workflow" x:Name="Workflow[2]"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/wolrkflow" xmlns:nsl="clr-
namespace:Autodesk.Gis.Map.Workflow.Activities;Assembly=Autodesk.Map.Workflow.Activities,
Version=22.0.22.4, Culture=neutral, PublicKeyToken=null"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml” xmlns:ns@="clr-
namespace:Autodesk.Gis.Map.Workflow.ComponentModel;Assembly=Autodesk.Map.Workflow.PlatformDep
endentServices, Version=22.0.22.4, Culture=neutral, PublicKeyToken=null">
<ParallelActivity x:Name="ADD_FDO_LYR">
<SequenceActivity x:Name="ADD_PARCELS">
<nsl:ConnectToFdoDataStore FileName="C:\_ODrive\OneDrive - autodesk
\EVENT\0Tx2019\DataSet\SDF\Parcels.sdf" DynamicConnectionParameters="" Id="{x:Null}"
Description="Connect to Parcels" NeedlLoginInfo="False" Enabled="True" PromptAtRuntime="False"
DisplayName="Connect to Parcels" ProviderName="0SGeo.SDF" x:Name="connectToFdoDataStorel” />
<nsl:AddGislLayer IsZoomToExtent="True" Id="{ActivityBind
connectToFdoDataStorel,Path=Id}" Description="Create Layer for Parcels.sdf"
PromptAtRuntime="False" Geometry="{x:Null}" LayerName="{x:Null}" DisplayName="Create Layer
for Parcels.sdf" Enabled="True" FeatureClass="{x:Null}" Group="{x:Null}"
x:Name="addGisLayerl" />
</SequenceActivity>
<SequenceActivity x:Name="ADD_CORRIDOR_B">
<nsl:ConnectToFdoDataStore FileName="C:\_ODrive\OneDrive - autodesk

WorkFlow

WorkFlow Is a set of
Instruction that can run
automatically

Model is saved as *.xoml

AutoCAD Map 3D

Utility

£7 Add Feature Layer

"1 Add Group

@,Add Map

‘éEChange Feature Layer Properties
E@Change Group Properties
f-d Connect to Data Store

% Create Buffer

;\% Display Feature Attributes
;‘,@Highlight Features/Remove Highlighting
l?(', List Current Connections
List Feature Classes

<1 List Feature Layer Properties
ZyLoad Layer File

£ Perform Overlay

<& Remove Connection

£g Remove Feature Layer

4 Remove Group

@Remove Map

?&Rename Map

©&,Run AutoCAD Command
g® Run Workflow

<7 Save Layer File

@ Select Features

@ESwitch Map

@Zoom to Extents
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F® Run Workflow

<8 Save Layer File
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1 A
mmana

“ X EJ WORKFLOW DESIGNER: WORKFLOW] 1]

Modely  Layoutl = + 15.6658, 256.9697,0.0000 MODEL Hf i v/l &G~ A )~ ='m L X A 11000~ £ ~ 4+ |& 14 D0 =



16 — WorkFlow 2

TR B 8B« '| ¥ Planning and Analysis '|=~ Autodesk Civil 3D 2019 Drawing1.dwg p\rypeakewora or phrase M salvatoremacri v ™ o (7))
Add-ins

Collaborate Featured Aops  Vehicle Trackina  Express Tools River  Geotechnical Module BIM 360  Geolocation

00 @ B E O @ =
= lirn .!

Polyline w : AutoCAD Map 3D Paste Map Off

=5 Table : Utility EG

Home Insert Annotate Feature Edit Create Analvze View Tools Output Map Setup

& Filter | : T HEBO QA XM 5 © Zoomlevel

& Search

Connect

Data = | Clipboard Online Map

Drag and drop ﬂ Describe Directory
Ciard - activities here
Start Dranng1* ¢ d% For Each (Beta)
[~1[Top][2D Wireframe] @ % If/Else (Beta)
%9 Parallel
@Prompt User B

& Sequence

& While (Beta)

[1ON

X

Workflow Status: Ready

B WORKFLOW DESIGNER: EXPROPRIA

Command:

503542.3868, 5044627.9970,0.0000 MODEL Hf i v | & v L [~ ='m KX X A w00~ £ -+ & 14 0



/\ AUTODESK
Make anytning.

Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or

trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for
typographical or graphical errors that may appear in this document.

© 2019 Autodesk. All rights reserved. ‘@ @@@l




