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Class Summary

Learn how ETO enables the creation of web applications to help with bid
and order processes of configurable products.
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Learning Objectives
At the end of this class, you will be able to:

« Understand how Inventor ETO works at a high level

= Describe how ETO drives Inventor models with rules
= Describe how ETO uses/reuses CAD files and interacts with Vault

« Understand the capabilities of Inventor ETO Server
» |[dentify 3 modes of accessing Inventor ETO Server for web applications
« Understand the applicability of each mode for your workflows
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Design Landscape

» Engineered to Order « Configured to Order

0% 25% 950% 75% 100%
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Solution Overview

A

Autodesk Inventor
Engineer-to-Order

AU Autodesk University

Sales Automation
Bring engineering to
the point of sale

Engineering
Automation

Automate order
engineering tasks
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Get Started
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Solution Architecture

Done once and
maintained

| regularly by the

 Design Rules product experts

Core « Geometric and Spatial Rules

Application » Engineering calculations

Rules are captured in the Autodesk® Intent™ rules

engine:

Cost and pricing rules
Manufacturing rules

Add-In for Inventor Inventor OEM Based Web/Mobile

End User

Deployment
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How Inventor ETO Works
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How Inventor ETO Works

= It's a little like programming, ...

:

=i | L BRI
f g ¥

« Language, compiler, IDE, run-time, etc.
= This is “Intent”

et

= But different ...

= Declarative (like Excel)
= Tied In tightly to Inventor

« SO It IS easy to create highly parameterized models
and drawings

Image courtesy of Brimrock, BCD
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ETO “Designs”

 Like a “class”
 Represent / manage Inventor objects:
* |n assembly modeling:
 Assembly and part documents
« Components
« Constraints and patterns
* |n drawing "modeling™:
 Drawing documents
* Sheets, views
 Dimensions, other annotations
* Typically only “indirect” part modeling

* Also other non-Inventor things:
« Databases
« XML files
 Word/Excel documents
* Vault operations
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Assembly Modeling

 Part documents are “adopted”
 “Wrapper” designs created automatically
* Controls part parameters
 Manages "member” files
» Like iParts, but automatic member management

P

Inventor ETO Adoption Wizard

» Designs instantiated by “Child” rules I ComponentSeti

Specify design name and parameters to adopt

Type Component Mame Intent Design Parent Design File Mame
=] Part aluminum tube.ipt aluminum_tube Adopted Components --- C:'\worketo'\samples\ET...y Files\aluminum tube.ipt
Parameters
Adopt? Read Only? | Type Mame Intent Rule Expression Value Comments

Model od od 100 rmm
Model thickness thickness 5 i
Model length length 2500 mm
Model d3 d3 0.0 deg 0.00 deg
Model notchDia notchDia 0.2 mm 0,200 mm
Model d7 d7 0.0 deg 0.00 deg
Model da d3 1 1.000 mm

< Back || Mext = | | Finish || Cancel
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["

—J) aluminum tube.apt
q Child upright
Unitf | Equation -

2 —| Model Parameters
: od

| thickness

Parameter Mame

2500 mm
I

1] M
i i0

length
notchDia
d7

i |::I'|Ii|:| Nne...

— % Foot
— % Sil:lE.'!'.SSEFI'Itll'!f'
T:ll_ﬂ uprightfos

Lo User Parameters

Add Mumeric | w | pdate =l Inwventor Parameters
Link | + | Immediate Update length
"~ notchDia

od 100.0
thickness 5.0
Inventor

Frame

Appearance

Derived
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Rules control the content

* Rules can be “basic” or “Child”
« Basic rules can be

- Parameter (Independent variable)

* Or non-parameter (dependent variable)
» Child rules define “hierarchy”
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Use IDE to edit/debug rules

Crptions...

Ell__'LI uprightPost
1f postVerticalConstraint

10y 2 R0 sembl vyDocument Mgy postPattern

o : D'—_Ll crossBeam
HNumbrer S 1f crossBeamVertcalConstraint
Humbrer 1f crossBeamLateralConstraint

tumkzer = - '|flrl_1l-'t'_.llrl_1tl'|:llrlt
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actualSpacng 2500.0
crossBeambDiameter 125.0

height 1300, 0

End Child inset 200,00

lermgthh | 3000.C
maxLengthBetweenP... | 3000.C
nFosts

postavailableLength 2600.0
uprightPostDiameter 100.0

+ Imventor
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Member File Management

* As parts’ values change:
* new member files are created when necessary
* occurrences are replaced with the “correct” member file

:g postPattern

EE Element: 1

—~
4 Fo 5 General Summary | Project Custom | Sawve Qccurrence
-+ : o
_n -

- ber Files » 4 vearch Member Files

i aluminum tube.BCDA&E3A3303 Jo 5B FGACSEDFADS.Ipt

Share with - Burn MNew folder

- . .
CHdVersions

Li==g 1 L= aluminum tube.0D658524 EC345E791 BD31A216125FAES.ipt
SRR L= aluminum tube.0F1 D85E3F520B1 AAEDB061635433A036.ipt
Failed Parts alurminum tubel1B38ASBCCO1 FASSOSCDDA CESAL 2DVF4 38, 1pt
PMember Files alurminum tube GB9E4FABOF2FFDFOS6FES44BESAD TS 71 apt
LR aluminum tube.8CABOSE47B4 CBEDSE1 241 CAEETS65A61 ipt

CldVersions

Irr
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Ditto for Assemblies

* As assemblies’ content changes (occurrences, constraints, etc.):
* new member files are created when necessary
* occurrences are replaced with the “correct” member file

%] bussShelter.iam
|'i—=| (=] sentations
'_'_ Qrigin

ttern

o Element: 1

AU Autodesk University

summary | Project CLIE

—
=

tom

E-rmail Burn MNew folder T - il IZIEI:IZI

© | By sidefssembly.8399FEGOFT18057 DOEGFT D62189819C9 iam

Design Files (5 sidefissembly.174328FF1 D2499B81 4497 26 BSE2EE081 .iam

Factory Files
Failed Parts

PMember Files

solidRoundBeam. . JEQFCCHRC90C28A84 2B 28 F5.252A6305099

: S
OdVersions Sy . i e — —

solidRoundBearnm . 4ADESL 2AA63AS6F31 BES1 AFAGT10AL AC
solidRoundBearm 4F2B01 708933 A3B0065ABD040FOSFEEBE.
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Ditto for Drawings

* As drawings’ contents changes (e.g. sheets):
» sheets are added or deleted as necessary
* As sheet content changes (views, annotations)
* Views are added/deleted/updated as necessary
* Annotations are added/deleted/updated as necessary

AU Autodesk University



Edit Parameters for Part "TheVault

v B ADO.Met

Vault Integration - S sy o

> = Connection
v = Intent Standard Library AuthenticationFlags | Standard
v [ Inventor ReadOnly?
b Ei‘ ODBC User Mame Administrator
_ B User Password
Vault Connection » & office S Vaut Server
. S = Ltility DiagnosticMessages?
S LOg IN - E vault Server localhost
vault Connection Vault Vault
¢ Log Out . _ — —| Folder Mapping
=] Vault Operation

Mapping
I,Er ML + Appearance

Vault Operations
e (Check documents in and out of the vault

 Check if files exist in the vault and use existing rather than generating new members

° Query the Vault VaultOperationMixin.iks (Locked) &
= Check if afile exists
3 Design VaultOperationMixin : VaultExistsOperationMixin
- F|nd a flle VaultCheckedOutStatusOperationMixin VaultIsLatestOperationMixin

VaultDownloadlLatestOperationMixin VaultCheckInOperationMixin

VaultCheckOutOperationMixin VaultGetVaultPathNamesOperationMixin
VaultGetWorkingPathNamesOperationMixin VaultFindFileOperationMixin
VaultGetPropertiesOperationMixin VaultQuervMetadataOperationMixin

. CheCk for a ﬁles CheCked OUt Status VaultFindFilesNotAtlLatestVersionOperationMixin

= Get file properties from files in the Vault

End Design

= Check if afile is the latest version

= Get the full path of a named file from the Vault
= Get Vault Meta Data: date created, date modified, lifecycle state (Released etc.)

« Get the full Working Path of a named file in the local workspace
* Find files in the local workspace that are not the latest version and replace with the latest version from the Vault
 Download the latest version of a file from the vault

AU Autodesk University © 2012 Autodesk



Solution Architecture

Done once and
maintained

| regularly by the

 Design Rules product experts

Core « Geometric and Spatial Rules

Application » Engineering calculations

Rules are captured in the Autodesk® Intent™ rules

engine:

Cost and pricing rules
Manufacturing rules

Add-In for Inventor Inventor OEM Based Web/Mobile

End User

Deployment
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Inventor ETO Server
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Inventor ETO Server

Platform for deploying web, mobile and client-server applications

Contains

Autodesk Inventor

Fr?gineer-io-():'der
Series 2

= Inventor Server

« ETO Rules Engine

= [Logic

« Web Services

= Server Farm Management

AU Autodesk University © 2012 Autodesk



3 Modes of Accessing Inventor ETO Server

Core rules-based models/designs

Q_ Web Services _ 7 Q_ Web Services _ 7

T -__—’ e N . -_——’

Custom
User Interface
(Batch process)

Custom
User Interface
(Interactive)

Automatic
User Interface
(Interactive)

AU Autodesk University © 2012 Autodesk



Mode 1: Custom Ul, Batch

Applicability:

* Workflow Is such that all inputs can be batched up

 Some other means of gathering configuration input already exists
* No requirement for real-time visualization based on user inputs

AU Autodesk University



R I I S- Design turbine : turbineVariations IvAssemblyDocument
ea Imple Example
jy/ Rule innerDia As Number

Rule outerDia As Number

Rule bladeThickness As Number

Rule bladeHeight As Number

Rule nBlades As integer = 2€

Rule bladeAngle As Number

Edit Parameters for Part 'FRoot’

Value
bladeAndle 50,0 Rule bladelLength As Number = (outerDia - innerDia)/2
bladeHeight 30.0
bladeThickness 5.0

innerDia 25.0

Method rotateBlade(idx As Integer) As

nElades 200

Child blade As :IvBlock, Quantity = nBlades
]

width = bladelength
height = bladeThickness
length = bladeHeight
ReferenceFrame = rotateBlade(child.index)
ignorePosition? = False
grounded? = True
End Child

outerDia 150.0
[+ Inventor

[+ Frame

'+ Appearance

[+ Camera

Child base As :IvCylinder
diameter = outerDia*l.82
height = 5
bottomPoint = origin -vector(@,8,bladeHeight /2)
ignorePosition? = false
grounded? = true
End Child

AU Autodesk University



Make JPEG from rules

Rule cameraFit? As Boolean

L

Rule cameraViewOrientation As I :1soToplLett
Uncached Rule makelPEG As boolean = savelImage( c:\temploutput.jpg

ETC Console
ETO Seriles JtUdl“ ;
Copyright @& 2812 A
Intent >makelPEG
True
Intent >

AU Autodesk University © 2012 Autodesk



Variations for Deployment Modes

turbineVariations IvAssemblyDocument

- E turbineMixins innerDia As Number
a As Number

OrderMixin outerDia .
: bladeThickness As Numb
uiR.ulesMixin bladeHeight As Number

- turbineVariations

% turhine ‘I Intent Lan, 3.
% turbineFromOrder t.JrhlnH-;drldtl..n_

% turbineFromUI End Design

"l Intent Language(tm)

lJr"tlir'IE"-.-"Er"iEtiDﬂS iRulesMixin UiPartMixin turbine

End Design

© 2012 Autodesk
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Scenario: Pre-Configured Orders

« XML “order file” from some other source
. version= 1. ENCOd1lNE=
—qud:P ﬂPd:PID="lEE"¢ >
-l <customer:
fcnwpan“ name=

1r |-|

Acme Power Tran fer, Inc"/»

</ ::I.J_tn_urn:r" :
-] <Lparameters:
<parameter name="nBlades™ -
naTE—"hladeﬂngle'
name="1innerDia" v
name="outerDia™ -

T
-3

{parame
Lparam

< Paraim

T
gL J 1 J 1
-3

1D
1

T

¢/parameters:

AU Autodesk University © 2012 Autodesk



Reading Data from XML

Design OrderMixin : turbineMixins

version= 1.8 encodlngs= ? innerha
—|<order orderID="123"> : nnut[para fals]
=] <customer: JPEg
<company name="Acme Power Tr"ar'l-s'Fer", Inc" /> ' nBlades
<contact name="Jon Balg
</customer:

-]  <parameters> outeria 100 35
LT =t

{parameter name="nBlades" wvalue="22"/> ' = PR . _ _
] & 1% (L . (L |-I 1 -
<param name="bladeAngle” value="35"/> paras (Root.orderData.order.p innerDia

<param name="innerDia" value="58" ,':=- paraVals {:nBlades, 22, :bladefngl 50
=paFa|Et name="outerDia” value="188"/ el
Inventor :outerCha

;fparaweteriﬁ 100
ders Frame

orderFile "Chworkietosampleshf

:bladeAngle

&

Rule paraVals As List
For Each Para In paras
Dim attrs As List .attributes
"Turn XML data into Ir nt pll5_
g on input data in this example
paraVals = paraVals + {makeName(nth(2, attrs)), EvaluateStringinth(4, attrs));}
Next Para
End Rule

"‘Mote: no eri

AU Autodesk University © 2012 Autodesk



“Adapter” from XML to individual params

Design OrderMixin : turbineMixins

. version="1.8" encodlng=
- <order orderID="123">
- Lcustomer:
{company name="Acme Powe 5 s
<contact name="Jon B e = ldes
</customers Rule nBlades As In findInPlistEx(:nBlades, paraVals, default
A <parameters: Rule innerDia As findInPlistEx(:innerDia, paraVals, default

<parameter name="nBlades" walue="22"/> . : : . : :
Rule outerDia As findInPlistEx(:outerDia, paraVals, default

a1}
=
I

a1}
=
T

‘bladeAngle™ value="35"/> =

"innerDia" value="5@8"/> Rule bladeThickness As r = findInPlistEx(:bladeThickness, paraVals, default

<parameter ng

a1}
=
I

<parameter n

a1}
=
I

{parameter nez

‘outerDia® value="190"/> Rule bladefAngle As findInPlistEx(:bladeThickness, paraVals, default

¢/parameters:

</arder:

» [ =] turbineMixins

OrderMixin

LiRLlesMixin Design turbineFromOrder : turbineVariations orderMixin turbine
- turbineVariations

{y turbine End Design

% turbineFromOrder

% turbineFromUI

AU Autodesk University © 2012 Autodesk



Mode l1la: Using ETO Server Directly

Applicability:

* Testing
 Hand-processing

AU Autodesk University © 2012 Autodesk



Anatomy of a Task File

<7xml version="1.8" encoding="utf-8"7>
ESEBtL]F): -|<IntentServer name="Turbine” outputDir="c:\temp\Output™:>
-] <Project name="Fractals":>
* IntentServer

* Project (IPJ)
 NewModel, etc. — sets root design (and IAM)

{NewModel name="TestTurbine” baseDesign="Turbine">

¢{SetRuleValue rule="nBlades" expression="48"/>
{Evaluate expression="renderSelf"/>

{Evaluate expression="qjpeg"/>

Commands:

% I|'II r'-l E'l-'l'll" I| O |:-| e 1 >

</Project>

« SetRuleValue
° Eval uate </IntentServer:
* RenderSelt

Case-sensitive!

AU Autodesk University © 2012 Autodesk



Run ETO from command prompt

C:sProgram Files“HutodeskxInventor ETO Server ZB13%Bit&lInventorETOServer.exe Sh . . -
C 5O rknetossPC orrtent S treamssDe inoss\? . Bxdevstpl S anpleTNiterpalvtusbmeorde r <IntentServer name="Turbine” outputDir="C:\temp\output™>
Datastazk.xml . § .
Autodesh=—trvernttr EI0 Server 6.1.08.106 ¢Project name="turbine®>
Copyright <c? 2812 Autodesk,. Inc.

8" encoding="utf-8"7>
=

<NewModel name="TestTurbine" baseDe

Creating Inventor Server obhject... o : y
Initiali=ing Inventor Server... wpression="renderself"/>
%H?eq' £7xml version="1.8" encoding="utf-8"7> : expression="makeJPEG"/>
nitia i S

PRI - <order orderID="458">

plessl

- Lcustomers

Acme Power Transfter, Inc"/:
on Balgley"/>

Gz Pro:«

</customer:>

{parameters:
{param
{parameter
{parameter

{parameter

¢/parameters:

<forders:

1le™
" wvalues=

" value=""

{/parameter:

<Jjorder>»

AU Autodesk University © 2012 Autodesk



Summary

« Simple “batch” processor
» Takes “task file” with simple ETO commands
» Often “real” data comes from separate data file

= NO connection to web server

AU Autodesk University © 2012 Autodesk



Mode 1b: Order Processor

« Watches folder for new files

« Runs multiple servers (on one host) with desired parameters

« Typically “real” parameters come from the “order file”

« Runs multiple orders in same session to optimize performance

AU Autodesk University © 2012 Autodesk



Order Processor Cycle

Input Folder Outputs

Org
opped In
input folder

A
More orders

dropped In Input ) .
tolder Processed

Folder

AU Autodesk University © 2012 Autodesk



Using with a Web Server
Generates XML

TotaIIy non-ETO data (the “order”)

Order Processor

Client
(Browser)

HTML | | ——
( /Javascript/etc) Iventor ETO
Server process

Loose connection thru
shared folders

These are required, but not part of ETO

AU Autodesk University © 2012 Autodesk



Summary

« Simple “infinite loop™ wrapper around “batch” processor
= No direct connection to web server

AU Autodesk University © 2012 Autodesk



Mode 2: Custom UI, Interactive

Autodesk Autodesk Inventor Engineer-to-Order Demos

Equipment placement and throughput optimization

Applicability:

* Real-time visualization based on user input
 Validation of every user input = P T
* Interactive application P de

Section Length 3000

Workflow requires a custom web interface el

Right

Conveyed Part
Length 500
Width 300

Weight 30

Total Price
$360.15

* Limited viewing technology:
 |mages
 DWF (DWEF viewer supported only on Internet Explorer, requires download)
 Web front end development effort required

AU Autodesk University
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Using ETO Server Tools

Custom Ul

lIntentServices

Your interface
ETO Server

Client

(Browser) S ETO Session
erver
HTML/|avascript/etc _
( J pt/etc) ASP.net, etc. ETO Session

ETO Session

Rules generate |PEG
Will download JPEG or DWF file

or DWF file

These are required, but not part of ETO

AU Autodesk University © 2012 Autodesk



Hosting Options

AU Autodesk University

ETO Server

Server
ASPnet, etc.

ETO Session

Web Server on
one host

ETO Session

ETO Session

ETO Server on
one host




v

ETO Server

Hosting Options

ETO Session ETO Server

ETO Session ETO Session

Server ETO Session ETO Session

ASFnet, etc. ETO Session
Web Server on ETO Server
one host ETO Session

ETO Session

ETO Servers ETO Session

on multiple
hosts

\

© 2012 Autodesk
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v

Licensing ETO Server

ETO Session ETO Server
ETO Session ETO Session
Server ETO Session ETO Session
ASFnet, etc. ETO Session
Web Server on ETO Server ETO Servers
one host ETO Session
T ETO Session

License Server

ETO Session

© 2012 Autodesk
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Licensing

« Always network licensed

« Always “per session”

» 10 simultaneous sessions per license-unit

» Applies to all ETO Server deployment modes

= License server cannot run on same host as ETO server

AU Autodesk University © 2012 Autodesk



Summary

= Most flexibility
« Most non-ETO effort required

= Viewer limitations

AU Autodesk University © 2012 Autodesk



Mode 3: Automatic Ul, Interactive

Autodesk Autodesk Inventor Engineer-to-Order Demos

Table Configuration

Applicability:

* Real-time visualization based on user input
« Validation of every user input
* |nteractive application

AU Autodesk University
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Modeling for Faster Web Performance

» Host does not run Inventor — only ETO/Intent

» Uses pre-generated "asset” files for geometry
« Can use “fixed” IPT files in Inventor for testing

« Uses “frame-based positioning” (FBP)

AU Autodesk University © 2012 Autodesk



Automatic Ul from “Ul Rules”

» Ul Rules define:
 What the user can enter
« Input format
= Min/Max values or other validation
= Contents of model browser
= Messages to user
« How to handle illegal states

Other rules
= Support custom “action” DLLs

AU Autodesk University © 2012 Autodesk



(== R = =

[l B . ] O -
Sﬂ '3 I-\_-: v h N A . - * [ . 4 < -
o & http://localhost/Engenious. UL Whitepaper.Silverlight. Web/Engenious.! O 2 O X =2 Engenious.ULWhitepa... ¥
4 A Slmple Table A General
Whitepaper Ul _ |
= Leg 1 Height 24 v
(2]
Leg 2
Options... p Length 60
= White er '
=-#fy Root <Table> e’ Leg 3 Paint Color | Brown
%% HeightMessage <UIMesg | A Simple Table
5 weichtiessage <Umveq| [+ Table Top Leg 4 Weight  [150 7 —
-5 TableTop <TableTop = LE:Q 5 Tabls To — il
i . A and Al =
@5 Leg_1 <Leg> s P Width |24 . _—
- Leg_2 <leg= Leg 4 '
- Leg 3 <leg>=
- Leg_4 <Leg=
] &3 The weight must be below 100
Properties |E|
5E |24
Rule Value Owner -
=
Inventor
Frame
Appearance i
—lﬁF'r-:uperties JlﬁImmediate |

For Help, press F1 5 3




Using ETO Server Tools

Automatic Ul

ETO Server

ETO Session
Server

ASPnet ETO Session
ETO Session

Client

(Browser)
(Must be Silverlight)

ETO Silverlight Controls

These sessions
don’t use
Inventor

These are required, but not part of ETO
But ETO provides most of the
Implementation in this case.

AU Autodesk University © 2012 Autodesk



Summary

« Good combination of ease-of-implementation vs. functionality

» Advantages:
« Easy to go from desktop to web
« Easy to change end-user Ul (within limits)
« Relatively high performance
« Partially due to FBP

» Disadvantages:
« Must use pre-generated geometry (assets)
« Can’t use Inventor constraints (must use FBP)

AU Autodesk University © 2012 Autodesk



Overall Summary

 ETO Is for customers who have
* Bid- and Order-Processes Challenges
« Complex, configurable products
 ETO uses Rules to capture design knowledge
 ETO has inherent member file management capabilities and can be easily linked to Vault
« ETO "apps” deploy the knowledge where it is needed
3 modes of deploying an ETO app on the web:
» Batch processor, custom interface

* |nteractive, custom interface
* |nteractive, automatic interface, with “fast” graphics

AU Autodesk University



Autodesk, AutoCAD* [*ifiwhen mentioned in the pertinent material, followed by an alphabetical list of all other trademarks mentioned in the material] 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. © 2012 Autodesk, Inc. All rights reserved.



