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Learning Objectives
e Discover AutoCAD Utility Design Data Exchange (DX)

¢ Discover how to configure DX mappings
e Discover how data is imported and validated

® Discover how data is exported

Description

This class will discuss and demonstrate the concepts of using AutoCAD Utility Design software's Data
Exchange (DX) functionality. Using DX, we can attach to feature data object (FDO) and industry model
geographic information system (GIS) data stores to pull as-built data into an AutoCAD Utility Design
project to be used as the basis for that design. DX enables us to create mappings between our external
data store and the internal AutoCAD Utility Design industry model and this mapping is used when
importing and exporting data. During this class we will connect to a job-enabled AutoCAD Map 3D
software electric industry model, map its feature classes to our AutoCAD Utility Design feature classes,
and import data. We will then edit some of those features, remove some of those features, and create
new AutoCAD Utility Design features and export that data back into an AutoCAD Map 3D software job.
Finally, we will look at the imported data in AutoCAD Map 3D software.

Your AU Experts

This is Andy's 14th year presenting at Autodesk University! Andy is an Implementation Consultant in the
Global Services, Americas Utilities and Telecom Consulting group at Autodesk®. He has more than 15
years of programming, customization, configuration, integration and management experience in the
Autodesk® reseller, training, and developer communities. Prior to working in the GIS and CAD consulting
fields, Andy worked in the civil, environmental, and geotechnical industry as a project engineer, and was
involved in all phases of field data collection and design. He earned a bachelor’s degree in geology and
master’s degree in geologic engineering, and is a registered civil engineer.
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Discover AutoCAD Utility Design Data Exchange (DX) Data Connections by Provider
£d Add ArcSDE Connection
£d Add Enterprise Industry Model
Data Exchange (DX) is an out-of-the-box component built into AutoCAD Utility £d Add MySQL Connection

. . £d Add ODBC Connection
Design (AUD) since release 2014. It allows for the exchange of data from a &L Add OGR Connection

GIS system to AUD using the standard AutoCAD Map 3D Feature Data Object £3 Add Oracle Connection

. . . . 2 Add PostgreSQL Connection
“-e
(FDO) data providers. FDO is also available and used in all other AutoCAD IR, Add Rester basgeror Sufsce &

Infrastructure products such as Civil 3D and Autodesk Infrastructure Map % Add SDF Connection

. . _ % Add SHP Connection
Server. There are. FDO déta providers avalla?ble for many typgs of GIS data R Add SQL Server Spatial Connec
please see the adjacent figure for FDO providers that come with Autodesk % Add SQLite Connection

Infrastructure products. @ Add WFS Connection
G Add WMS Connection

Using an intuitive user interface, DX allows for data mappings between the
AUD Industry Model schema and the GIS schema enabling the data to be
moved back and forth between the systems. This includes the ability to utilize domain tables. Data
mappings between feature classes can be 1:M but attribute mappings must be 1:1 within a given feature
class.

Figure 1 - Some FDO Providers

Please note that DX does not allow for any data transformation capabilities out-of-the-box

@ 2 4z

Figure 2 - The AUD Data Exchange Architecture

Discover How to Use Data Exchange
The following sections in this document will discuss the following design/as-built example workflow:

1. How toinitiate a job in Map 3D that will be used to export from and import to
How to configure AUD to import data

How to import (extract) data into AUD

How to make changes to the design in the AUD drawing

How to export (merge) the design data from AUD to Map 3D

How to view, modify and complete the job in Map 3D

oukwnN

!@! AUTODESK UNIVERSITY 2015 2



Exchange That Data—AutoCAD Map 3D to AutoCAD Utility Design and Back

1. Initiate
Job in
Map 3D

6. Finalize
Changes
in Map
3D Job

2. Create
Mappings
in AUD

5. Export

Data Back 2. lorjpieist

Data into
AUD

Design
Changes
in AUD

Figure 3 - Our Example Design/As-Built Workflow

Discover How to Initiate a Job in Map 3D

The first step in our workflow is to initiate a job in Map 3D. This step assumes that we are using a job-
enabled Industry Model in Map 3D. This job will become the container for all changes to the GIS data
once it is exported back into Map 3D from AUD.

To initiate the job, we use the standard Map 3D Job Manager user interface to create a new job. An
appropriate job template is chosen for this job and a name it given to it. This name is typically a work
order number or similar internal tracking number at your utility.

" AutoCAD Map 3D - WESTRIVERSIDE  Drawingl.dwg

“
1
@
Connect to Data Online Map Data Source ¥

Drawingl*

INDUSTRY MODEL EXPLORER
{3 Job Manager

Badklcan@ Job State View Data

-0 WESTRIVERSIDE
&£ Data model
-E7 Administration
-7 Circuit
0-F7 Complex
£3 Conductor
£3 Construct
£ Control Cable

{3 Create Job

Create a new job:

Creation date:  11/9/2015 8:01:05 PM

£ Converted Created by: Administrator
£ Device
£ Event

B Facility
7 Linear ing Systems e

5 £7 Miscellaneous
B0 Mulispesk | AU Osto Bxchange ol

@60 Pipe 1' Comment
1-E7 Point

Select 2 job template:
(Creation and Maintenance -

3£ Profile
@-E7 Protection
o-£7 site
£ Structural
£ Templates
S vy
£ Views
- Domains
-[5¥] Topologies
L8 Intersections

Figure 4 - Initiating a Job in Map 3D
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In the job in Map 3D, make any edits that you would like the designer to see only in this job, such as job
perimeters. These will be visible in AUD when the import is done.

Discover How to Configure DX Mappings in AUD
This step is usually configured in detail one time with only minor modifications needed later. Once
mappings are created, they are generally stored in a drawing template

(.DWT) file so that they can be easily reused later.

=59 9

| "7

Mapping configuration is accessed by clicking the Configure Mapping button — [Bithea sl skt

in the Data container of the Configuration ribbon.

When first accessing the Mapping Configurations dialog, the user is

prompted to login to any Industry Model connections that are

already configured in the mappings.

The Mapping Configurations dialog displays the available data
connections that have been previously connected to in the
drawing through mapping configurations. Data connections may
be available but have not been selected for Merge Back.

Map ' Mapping  Existing

Data

Figure 5 - Configure Mapping

7 Filter source
Westriverside_Landbase

& FdoWESTRIVERSIDE_L La_’ Duplicate
¥ None ¢ R .

© NADS3.ND-Nft — -
v | Merge back

Figure 6- Merge Back Option

The Data Mapping portion of the dialog shows the mapping between the selected data connection (on
the left) and the AUD Industry Model internal to the drawing (on the right). In addition to feature class
by feature class mappings, if the feature classes are driven from domain (lookup) tables, then the

domain values can also be mapped.

Source Data Data Mapping

B%6 He A, Domain Mapping E=E—
WESTRIVERSIDE - Merge back IndustryModelSchema v |AII Models Phase Phase
& IndustryModelSchema BBl
7 None [C] @ Marker unknown unknown -
(© NADS3.ND-Nft [@ @ Meter @) Meter A —1
Westriverside_Landbase [@ @ Motor @ Motor —_—
& FdoWESTRIVERSIDE_LANDBASE 1 @) Observation AB AB -
Q?D NADGZND-N B @ Owner 28G LI
@ @ Pad @ Pad AC AC =
] @ Pathway —
B B v
(@ @ Pedestal @) Pedestal e
4@ @ Pole @ Pole 8C \BC M
Cadastral Info String C C v
Concessionaire Contact Int4 e T —
Date Acquired DateTi... _—
Date Creation DateTi.. tobe detemined |tobedetermined - |
\ Date Installation DateTi...
Date Startup DateTi... ; oK Cancel
[¥] Dimension 2 Double Dimension 2
V| Dimension 3 Double Dimension 3 . . .
[¥] Disposition State Int64 Disposition State Flgure 7 - Domain Mapplngs
Extended Template Int64
[¥] Geometry Geometry
[¥] Height Double Length

Unrivantal

Figure 8 — Feature Class Data Mappings
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Button
| A Mapping Configurations

Source Data Data Mapping

Y= = =2 |
WESTRIVERSIDE - Merge back |IndustryModelSchema
& IndustryModelSchema @ @ Access Point
7 None (U) Set coordinate system...
@ NAD83.ND-Nft
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Discover How Data is Imported into AUD from Map 3D

Once mappings have been configured, data can be extracted into the AUD [E a !‘A !‘A
design from the GIS. Extraction is accessed by clicking the Extract Existing button P R Nere] | e

in the Project Area container of the Home ribbon. You will be asked to login to |l st

Project Area v

any Industry Models and choose a job from which to extract and merge. You

Figure 9 - Extract
can choose either the Live job or the job you initiated in the first step if there are Existing Button

job specific features that were created in Map 3D that you want to be able to
see in the design.

A, Connect to Industry Model &

Database type:

| Oracle Database .

Enterprise industry model user
User name:
Administrator

Password

Map 3D system user
User name:

MAPSYS

Password

ssccce

Service name:

orcl

Industry Models
Selected Industry Mode!

WESTRIVERSIDE v

Available Jobs
Selected Job:

| AU Data Exchange Job ./ |

OK Cancel |

———— = =

Figure 10 - Connect to Industry Model Dialog

Once you are connected to the Industry Model to extract from, you will be prompted to select a window
on the map to spatially constrain the extraction query. The database will then process and display the
summary of features to be extracted (if you have that option setup in the mappings)
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The data will then be processed and post-processed and displayed in AUD. When this happens,
information is populated for each feature from 2 places: 1) From Map 3D feature attributes, and 2) from
automatic assignment of attributes in AUD from model attributes or rules. For instance, in the example
shown below, the pole model WP453 came from Map 3D but the model attributes were set in AUD
based on the Industry Model parameters for that given model. In addition, features are stylized
according to the stylization rules that have been configured in the AUD Industry Model in your design
template. All features that are extracted have their status set to “existing” which will be used later

during merge back.

Extract Existing A =
Feature Class Count
Handhole 1 :
House Connector 3
l Junction 12
l Parcels 21
Pole 10
Service Point 2 -
‘ Street Centerlines 14
‘ Street Edges 33
|
47135 Total Features Selected
Canca

Figure 11 - Extract Existing Feature Summary

DASHBOARD

All features (12)
4| Pole WP453 74801
Junction 74835

4 Segment Overhead Run 74923
Conductor AC6004-3PH-12KV 74817

4 Segment Overhead Run 74926
Conductor AC6004-3PH-12KV 74819

Attributes | Connected |

Ae (o

Feature Class Name | EL_POLE

ame Number

Pole Footing -
Pole Height Above... | <null> ft

Position X <null> ft

Position Y <null> ft

Position Z <null> ft

Required Height 0ft

Resolve Behavior

Never validate  ~
Romton  <null>*

z <null> ft

4 Model Attributes
cu <null>

Description 45' CLASS 3 WOOD P
Length 45t

Material wood

Max Height Above... | 385 ft

Maximum Vertical L...| 62,819 Ibf

Pole Class 3

Priority 8

Model Name WP453 -)
BA0

Feature Info

Figure 12 - AUD Pole Feature Info

!@! AUTODESK UNIVERSITY 2015
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@\ Industry Model Conﬁgumﬁi

i _

. e

Feature classes: [E [ Models [ Attributes | Styles | Details | Callouts |
4 Structural Pole data: BRI X
Ant
Cn ennc: Model Name Description Model Group Material Pole Class Length (ft) Max Height Above Ground (ft) Maximum Vertical Load (Ibf) St
onnector
Duct - WP356 35' CLASS 6 WOOD POLE Distribution Wooc wood 6 35 295 42,269 o
Guy WP404 40' CLASS4 WOOD POLE Distribution Wooc wood 4 40 34 47,555 o
Handhole
Insulator WP401 40' CLASS1 WOOD POLE Distribution Wooc wood 1 40 34 116,761 o
| Intermediate Structure (WP453 45' CLASS 3 WOOD POLE Distribution Wooc wood 3 45 385 62,819 )
Link Box W41 45' CLASS1 WOOD POLE Distribution Wooc wood 1 45 385 107,167 °
Manhole
Pad WP502 50" CLASS 2 WOOD POLE Distribution Wooc wood 2 50 43 79,39 o
Pedestal £ WP501 50" CLASS1 WOOD POLE Distribution Wooc wood 1 50 43 103,168 o
Eole WP552 55' CLASS 2 WOOD POLE Distribution Wooc wood 2 55 475 65,616 o
Pole Head
Segment WPS551 55' CLASS1 WOOD POLE Distribution Wooc wood 1 55 475 85,263 o
Substation WP601 60" CLASS1 WOOD POLE Distribution Wooc wood 1 60 52 89,206 o
Sweep
Tower
Vault
Wire L4
Electric
Gas
Communications
Custom
General
P Fitter ‘ = J
[ ok || cance || || Hep
= = =

Figure 13 - AUD Industry Model. Pole Model Attributes.

Discover How to Make Changes to the Design in AUD

At this stage in the workflow, the designer makes changes to the design using their standard practices.
In this example, we are creating a lateral takeoff from an existing pole to provide distribution to the new
residential development to the west.

The existing pole is automatically guyed based on the validation rules since we manually changed its
Resolve Behavior to “Allow auto resolve”.

Figure 14 - New AUD Features

For the purposes of merge back demonstration, we are also going to manually change the take-off pole
model and change its status to “existing (modified)”.

w AUTODESK UNIVERSITY 2015 .
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Attributes | Connected

loﬁlé, P Filter properties 74
Feature Class Name EL_POLE =
Model Group Distribution Wooc ¥
Name Number | CP404 =
Pole Footing | bl
Pole Height Above... | 385 ft
Position X | <null> ft £
Position Y | <null> ft g
Position Z | <null> ft =
Required Height 385 ft =
Resolve Behavior Allow auto resolve ¥
Rotation | <null>*

Vertical Load 0'1bf =
4 | <null> #t

4 Model Attributes ‘
cu <null> |
Description 45' CLASS 1WOOD P|
Length 45t

Material wood

Max Height Above... |38.5 ft |
Maximum Vertical L..| 107167 16f |
Pole Class 1 = ”‘Mll

o

Figure 15 - Modifying Existing Feature in AUD

Also for the purposes of merge back demonstration, we are going to simulate removing the pole just to

the south by changing its status to “removal”.
a

Attributes | Connected

Ioilé R Filter properties ﬁ
Feature Class Name EL_POLE .
Model Group Distribution Wooc ¥ |
Model Name | weas3 -
Name Number CP404
Pole Footing | v
Pole Height Above... | <null> ft 1
Position X <null> ft I :2
Position Y | <null> ft ‘ %’ [l
Position Z | <null> ft E
Required Height 0ft | =
Resolve Behavior Never validate v
Rotation <null> * [
Status Cremoval _____ ~ 71
Vertical Load 0 Ibf =
74 <null> ft
4 Model Attributes
cu | <null> |
Description |45' CLASS 3WOOD P|
Length |45t L l
Material wood \ N

Figure 16 - Deleting Existing Feature in AUD

Discover How Data is Exported from AUD to Map 3D = 5 Y4 n

Once all of our design changes have been made, the construction job e I ==Y

has been completed in the field and the workflow dictates that the as- D%2 (@ Merge Changes and Validste
built information needs to be added to and modified in the Map 3D GIS, €A verge Chonges

we need to merge those changes by exporting from AUD to Map 3D. Figure 17 - Merge Changes and
Merging is accessed by clicking the Merge Changes button in the Project Validate Button

m AUTODESK UNIVERSITY 2015 8
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Area container of the Home ribbon. However, we recommend that you use the Merge Changes and
Validate option on the Data container of the Configuration ribbon tab.

You will be asked to login to any Map 3D Industry Models and choose the proper job to merge changes
to.

A, Connect to Industry Model &

Database type:

Oracle Database N7

Enterprise industry model user

Map 3D system user

Industry Models

Available Jobs
Selected Job:
AU Data Exchange Job %

OK Cancel

Figure 18 - Connect to Industry Model

Since we are using the Merge Changes and Validate option, we are presented with another dialog that
contains all of the features in the design to be merged back to Map 3D and their status (new, modified
or deleted). We can change the option from Keep to Skip if there are features that we do not want
checked back into the GIS.

¢ AUTODESK UNIVERSITY 2015 9
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QOHRAS v b

4 changes (13)
4 Anchor (2)
4 new (2)
+ Anchor F1.6 753
+ Anchor F1.6 7543
4 Conductor (1)

@ Show Form
() Highlight
() Unhighlight
Q Zoom to
+ Keep
v Guy EL1E 75391
v Guy EL1E 75429
4 Pole (5)
4 new (3)
v Pole WP453 75264
v Pole WP453 75268
v Pole WP453 75272
4 modified (1)
v/ Pole WP451 74806
4 deleted (1)
+ Pole WP453 74804
4 Segment (3)
4 new (3)
v Segment Overhead Run 75266
v Segment Overhead Run 75270
v Segment Overhead Run 75274

Skip

n
o]
o
b4
<<
ar
v
w
]
o
w
b

A

Figure 19 - Merge Changes Summary

Discover How to View, Modify and Complete the Job in Map 3D
In Map 3D, open your Industry Model project and then open the job that you merged data into.

I

I

=

i |

] r 1 T m |
Figure 21 - Map 3D Live Features Figure 20 - Map 3D Job Features
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Examining the features in the map, we can see that the objects we modified and created in AUD are now
in this Map 3D job. For instance, for the pole where we changed the model, you can see the new model
name.

[

Network Tracer ~ Function
l Pole Data | Pole Usage ] Table |

Asset ID#: 36423
" Serial Number: 752F

Installed: 11/9/2015 12:00:00 AM =
Pole Age: 0,01 Years

Height (ft): 45 Pole Material: yood (v)

Pole Height Above Ground: 39.00 Pole Class: 1 E] |
Diameter (in):
Guying radius (ft):

Record 1 of 1 (Filter active)

|

Figure 22 - Map 3D Modified Pole Model

Also, our structural and electrical topology models have been maintained during the exchange. You can
see that existing junction is now connected to the new overhead conductor.

Manage Connections:

OO0 BA Q)=
= 4 Junction: 27018
=7 Forward connected to:
“P Conductor: 9524
“P Conductor: 902805
=-F7) Backward connected to: I
“P Conductor: 9525 |
£ Forward and backward connected |
)

Figure 23 - Map 3D Connections

At this point, the CAD/GIS technician would make the final as-built changes to the data and post the
data to Live.

And we are finished with our design workflow!
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