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Learning Objectives

Discover best practices for PLM-driven business-process automation
Understand how workflow-executed scripting supports business logic
Learn about the Fusion Lifecycle application scripting frameworks and API

1
1
1
1 Understand approaches for modeling Fusion Lifecycle application scripts

Description

This class will review how your company can achieve true process improvement by
methodically analyzing your As-Is process, and identifying redundant steps, bottlenecks,
missed activities, and so on. Design a streamlined To-Be process that incorporates
decision-making automation of business logic, and enable Fusion Lifecycle software to
manage your logic-driven process. This class will be a technical review covering the Fusion
Lifecycle application scripting frameworks and API. We will expose students to workspace
modeling and scripting techniques that will enable them to automate and streamline their
product lifecycle management workflows. This session features PLM 360 (now Fusion
Lifecycle) and Fusion Lifecycle.
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Your AU Expert(s)

Fred Smith is a Houston-based product development specialist, who
has spent 25+ years romping around the aerospace, medical device,
energy, and software industries. He is currently a PLM specialist at
Autodesk. Fred holds graduate degrees in computer science and
electrical engineering from Washington University in St. Louis. In his
spare time, Fred is a reader, data scientist, and maker/hobbyist.

Michael Vesperman is an accomplished engineering professional and
manager with more than 15 years of experience architecting and
delivering Business Process Optimization Solutions to manufacturers
across a multitude of industries. At Autodesk, Inc., Vesperman is
responsible for working directly with companies to enable process
optimization and automation utilizing PLM/PDM, IoT, CPQ
technologies. He obtained a Master of Engineering Management from
Northwestern University.

Mr. Zohrehvandi is PLM Technical Specialist at AUTODESK since Oct.
2015 based out of Frisco, TX. He has 25+ years of experience as
Mechanical Engineer, IT Management, Consulting, Solution Architect,
and Project Management. He has extensive experience in
implementation of CAD tools, CAD data management, data migration,
and systems upgrade. He has worked as a mechanical engineer for a
discrete manufacturing company, IT Manager for a defense contractor,
solution architect for a software development company, and PLM
senior manager for a consulting firm. He has lead large development
teams in multiple industry sectors to implement PLM systems and
became a functional and technical expert. His industry experience
spans aerospace & defense, automotive, electronics and high tech,
medical device, industrial equipment, and retail/consumer goods. He
obtained a Master of Science in Mechanical Engineering from the
University of Texas at Arlington.
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Lesson 1: Directing Traffic with Precondition Scripting

Workflow Stafe Transition

Workflow Transitions
Precondition ——m—

= Hide or show WF Actions based on the outcome of a condition script
= Validation
= Script Type: Validation (array)

= Validates requirements before allowing transition to the next state

= Action e
= Script Type: Action

= Performs some action, sends an email

Precondition scripts are workflow transition triggered script that check for a precondition before
showing a workflow transition to the user (return "True" or "False").

Examples:

T Using item field val uemcklisttodatermine whichdirdetiom duct Ty p e
from a workflow state the login user can transition the item.

9 Hide a workflow transition unless the login user is the item Owner.

Lesson Example 1.17 Is this an Emergency?

g Business Decision

°° System is down, no users can perform their work

State MNew Workflow Actions | Select a workflow action... ¥
ltem Details Business Plan (o) Attachments () Workflow Actions Change Log (2)
Edit

¥ Summary (10f4)
Title System is down, no users can perform theirwork

Description All systems are currently not operational, need immediate assistance.

Is this an emergency? Mo

Issue Owner “esperman, Michagl
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Stay in state and accumulate
people, information, and
other resources as

Automatically spawn
Take Action new records to initiate

or advance other
necessary. Automatic processes.
escalation
Start Root Cause Analysis Demobilize
= Root Cause
» »
Down Analysis Complete
User records event or If "is this an emergency” = Yes send to Enterprise Down Mobilize Resources
idea. On-creation a nt
manager performs o . Else [f "is this an emergency” = No send to Business Review
triage and sets or clears Mobilize Resources
Emergency flag
Describe Analyze Business Impact . . Capital Expense ) ) ) Mobilize Resources Demobilize
+ Y New > Review » Financial Review ———————————— % In Process
No

Take appropriate

action based on the Cance!

Automatically notify
stakeholders when

scope and nature of Rejected rejected, in process
the issue. andior complete.

1. From the Workflow Editor determine the Custom
workflow. This will be used to setup the precondition scripting.
a. Administration > Workspace Manager > dropdown Business Decision > Workflow
Editor
b. Pick a transition to open the Transition Properties
c. Select Show | D&s

Transition Properties

System 1D 422
MName |Mobi|ize Resources |
[custom 1D [MOBILIZE_EMERGENCY |
e

5

|_| Hide in online map
Permission | Decision Tree General Permission ¥ |
Create new permission

Precondition | v |
"alidation | v

When this transition is performed
Action | v |

|| Motify owner by e-mail on
OCCUMTence

When this transition becomes available

|_| Display in Cutstanding Work

|| Motify users who have permission

to perform it
|_| Password required
Comments | Optional v |
Save step label [ |

fﬁ- Show 1Ds

d. Document al | Custom | D6s to be used in the
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Describe

Stay in state and accumulate TAKE ACTION
people. information. and

ather resources as
necessary. Automatic
escalation

Automatically spawn
new records to initiate
or advance other

Take Action

{¥) START

Start Root Ca
» Enterprise Down » Root Cause

Analysis

Complete

OPERATIONAL_EXPENSE

Operational Expense » T

Planning l
CAPITAL EXPENSE MOBILIZE X
Mo, ur

Capital Expense

t
New » Business Review In Process

Take appropriate
action based on the
scope and nature of >
the issue

Automatically notify
stakeholders when
rejected, in process
ana/or complete

Rejected

2. Setup the business logic library script

a.

b.
c.

d.
e.

Administration > System Configuration > Scripting > pick New Script > Script
Type ALibraryo

Enter Unique Name and Description: BD_Business_Logic

From the example code folder open with Notepad (or another text editor)
BD_Business_Logic.js

Select All > Copy

Paste the whole script into Code section

3. Setup the precondition case statement script

a.

2o

-

Administration > System Configuration > Scripting > pick New Script > Script
Type AConditiono

Enter Unique Name and Description: BD_WF_Conditions

Imports [hit plus sign] > select BD_Business_Logic

From the example code folder open with Notepad (or another text editor)
BD_WF_Conditions.js

Select All > Copy

Paste the whole script into Code section
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Administration

Script Type Condition

Unique Name BD_WF_Conditions Where Used

Description Autodesk University 2016 - Enabling workflow transitions. Conditional legic defining valid Business Decision wor
Imports BO_Business_Logic @ ®

Enable Code Complete

Code 1 |var enableTransition = true;
S
3 - | switch({custemTransID){
Y 77 HEn
5 case 'MOBILIZE_EMERGENCY":
& enableTransition = (item.EMERGENCY === 'Yes');
7 break;
a8 case 'ANALYZIE_BUSINESS_IMPACT':
9 enableTransition = (item.EMERGENCY === 'No0');
18 break;
T
12 /f Enterprise Douwn
13 [ 'TAKE_ACTION':
14 case 'START_ROOT_CAUSE_AMALYSIS'!
15 break;
16
17
18
19
28
21 ff Business Revie
22 case 'OPERATIOMAL_EXPENSE":
23 enableTransition = requiresopex(item);
22 break;
25 case "CAPITAL_EXPENSE':
26 enableTransition = requiresCapex(item);
27 break;
28 case 'CANCEL_BUSINESS REVIEW':
29 break;
38
31
32
33
34
E L
36 case 'MOBILIZE_CAPEX':
37 case 'CANCEL_FIMANCIAL_REVIEW':
38 break;
39
48 / In Process
41 case 'DEMOBILIZE':
42 break;
43 }
45 | returnvalue{enableTransition);

4. From The Workflow Editor assign the precondition script for the Transitions
a. Administration > Workspace Manager > dropdown Business Decision > Workflow
Editor
b. Pick a transition to open the Transition Properties
Assign the BD_WF_Conditions to the Precondition
Repeat for all workflow transitions

e o
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Trangition Properties

System |D 472
MName |Mobiliz& Resources |
Custom 1D [MOBILIZE_EMERGENCY |
Diescription ‘

P

|_| Hide in cnline map
Permission | Decision Tree General Permission ¥ |
Create new permission

|Precondtion ['BO_WF_Condtions [~

“alidation ’— v |

When this transition is performed

Action | r |

|| Motify owner by e-mail on
OCCUTTENCE

When this transition becomes available
|| Display in Outstanding Work

|| Motify users who have permission
to perform it

|| Password required

Comments | Opticnal r |
Save step label | |

fﬁ- Show IDs

5. Test out your script
a. Create a new Business Decision recthedilasd s

this emergency ? 0 field e m
b. Notice that the workflow now forces you down a pre-defined path based our

coded business logic
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Lesson Example 1.2 17 CAPEX or OPEX?

1. This lesson requires no additional steps other than to test it out by processing a hon-
emergency and advancing the workflow to the Business Decision workflow state

a. Create a new Business Decision record and selectii No ot Hfeorfil s t hi s
emergencyiéddo i tem

b. Advance the workflow to Business Review by choosing Analyze Business Impact
from the Workflow Actions dropdown > Save Step

c. Edit the record and for the item field AEXPp
100,000 or greater than 100,000

d. Notice that the workflow now forces you down a pre-defined path based our
coded business logic.The business logic is now slightly more complex (than the
manually set flag). Even though there may typically only be one person designing
workflows and scripting, the analyst who is defining the workflow need not care
what the logic is. Conversely the analyst who writes the business logic does not
have to be concerned where/how the logic is invoked. Separation of concerns
results in better modularity and reduced maintenance "costs".

ltem Details Business Plan (0) Attachments [0) Workflow Actions Change Log (2)

|Ed'rt|

w» Summary ( 1 cf4)
Title System is down, no users can perform their work
Description All systems are currently not operational, need immediate assistance.
Is this an emergency? Mo

Issue Owner “Jesperman, Michael

w Classification { 2 of 4 } (Business Drivers)

Geographic Region All

w Business Impact ( 3of 4 )
Opportunities
Challenges
Alternatives
| Expected Cost 90000.00 |
Expected Return 120000.00
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Stay in state and accumulate
people, information, and other

Automafically spawn
new reconds o initiate

rESOUTES BS Netessary Toke Acton or advance other
Automatic escalation processes.
Start Root Cause Analysis ToriE Demobiiize
- . - ause
Enterprise Down Analysis e Complete
Userrecords eventor . Mobilize Resources
idea. On-creation & Opsrational Expense e
manager performs Planning
friage and sets orclears Mobilize Resources
Emergency flag 100,000
. A4
. . Demobilize
Describe Analyze Business impact ~ Capital Expense - ~ 5 Mobilize Resources
R — New Review » Financial Review ————» In Process
I =100,000 ' o
if Expected Cost is <= 100,000 than i Cancei
Operational Expense Gancel Automatically nofify
stakehelders when

if Expected Cost is = 100.000 than
Operational Expense

Script Type

Unique Name
Description

Imports

Enable Code Complete

_— Rejected

rejected, in pmcess
andior complete.

Condition
BD_WF_Conditions Where Used
Autodesk University 2015 - Enabling workflow transitions. Conditional legic defining valid Business Decision wor

BO_Business_Logic @ @

Code 1 |war enableTransition = true;
2
3 = | switch(customTransID){
& { New
5 case 'MOBILIZE_EMERGENCY':
5 enableTransition = (item.EMERGENCY
7 break;
8 case "ANALYZE_BUSINESS_IMPACT':
9 enableTransition = (item.EMERGENCY === 'No'};
18 break;
11
12 {{ Enterprise Down
13 case 'TAKE_ACTION':
4 case 'START_ROOT_CAUSE_AMALYSIS':
15 break;
1a
17 ff Root Cause Analysis
18 case 'DEMOBILIZE_EMERGENCY':
13 break;
21 {/ Business Review
22 case 'OPERATIOMAL_EXPEMSE':
23 enableTransition = requiresopex(item)};
24 break;
25 case 'CAPITAL_EXPENSE':
26 enableTransition = requiresCapex(item};
27 break;
28 case 'CANMCEL_BUSINESS_REVIEW':
29 break;
31 ff Management Plannimg
32 case 'MOBILIZE_OPEX':
EE] break;
4
35 /f Fimancial review
36 case 'MOBILIZE_CAPEX':
a7 case "CANCEL_FIMANCIAL_REVIEW'!
ag break;
39
28 /7 In Process
4 case 'DEMOBILIZE':
42 break;
43 |}
45 | returnvalue{enableTransiticn);

On Line 23 requiresOpex(item) calls the library BD_Business_Logic
On Line 26 requiresCapex(item) calls the library BD_Business_Logic
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Script Type Library
Unigue Name |BD_Business_Logic | where Used
Description | Autodesk University 2016 - Complex business logic to illustrate during workflow demonstration.

Imports @
Enable Code Complete o

Code -|'Function requiresopex(bd) { i\l
2 return( (bd.EXPECTED_COST <= l@@eoa) && (!othercomplexLogic(bd)));
2]

4
5 »| function requirescapexi(bd) {
& return( (bd.EXPECTED_COST > le@aea) && (!otherComplexLogic(bd)));
7 |1
8
TTUNCCLON OUNElCORDIERLOBICIBaT 1
18 var value = true;
11
12 /f If the decision has not been classified, it is not valid, so return false.
13 - if (bd.classification === null) {
14 value = false;
15 }
16
17 /F otherwise, filter cut all but cost reductions.
18 - else {
19 = if (bd.classification !== 'REDUCE_COSTS') {
28 value = false;
21 T
22
23 return{value);
22 [}
25
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Lesson 2: Enforce Business Policy with Validation Scripting

Workflow Sta@ Transition | Workflow State

Workflow Transitions
= Precondition

= Hide or show WF Actions based on the outcome of a condition script
Validation

= Script Type: Validation (array)

= Validates requirements before allowing transition to the next state

= Action ——mn0____

= Script Type: Action
= Performs some action, sends an email

Validation scripts allow you to validate certain requirements before allowing transitioning to the
next state in a workflow. If validation fails, it provides feedback to the user from an array of
messages explaining why.

Examples:

1 Allow only items with XYZ Co. as the manufacturer to transition to the next step in a
workflow. If validation fails, return the message: "The transition can be completed only
by workspace items with XYZ Co. as the manufacturer.”

9 If there is missing information on the record, such as an empty item field, and that info is
only required on a certain stage of the workflow, process should fail with a validation and
message explaining to the user why.

Lesson Example 2.1 17 Hope is not a strategy! You must have a plan!

Stay in state and accumulate Automatically spawn
people, information, and other Take Action new records to initiate
TesoUIces as necessary. - . or advance other
Automatic escalation. processes
- n liz
Start Root Cause Analysis RootC Demobilize
" oot Cause
» » u L.y
Down Analysis SRR

if Project Management tab has no tasks

MOBILLZE_OPEX then Validate = false show error "There

Mobilize Resources N .
iL;Fézf g;iff;ai\éﬁﬂal or Operational Expense N Y must be a business plan in order to
manager performs o Planning — leave the I'."Iana”garnsnt Planing
triage and sets or clears Mobilize Resources workflow state.
Emergency flag. ¢
Demobilize
Describe Analyze Business Impact ~ ~ Capital Expense 5 ~ ~ Mobiiize Resources
+ 3 New > Review » Financial Review ———————— > In Process —
i Cance!

Take appropriate Cancel Automatically notify

action based on the ~ stakeholders when

scope and nature of > Rejected rejected, in process

the issue. and/or complete

The steps in this lesson are similar to the steps in Lesson 1 except that the script type is
Validation. Since you have already defined the CustomIDs of the workflow transitions in Lesson
1 - Step 1 is not necessary to repeat. Lesson 1 - Step 2 is also not necessary to repeat because
the library script is intended on being used by more than one calling scripting. In other words the
library script is a helper script for Action, Condition, or Validation scripts.
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2

1. Setup the validation case statement script

a. Administration > System Configuration > Scripting > pick New Script > Script
Type fivalidationo

b. Enter Unique Name and Description: BD_WF_Validation

c. From the example code folder open with Notepad (or another text editor)
BD_WF_Validations.js

d. Select All > Copy

e. Paste the whole script into Code section

var messages = []1;

3 ~ | switch{customTransID){

oot Cause
case "DEMOBILI

case "MOBILIZE_EMERGEMNCY':
case "ANALYZE_BUSINESS_IMPACT':

break;

ION" :

case * ST#.R?738'3T7C#.JSEi.i.‘-JP._VS]S' :

break;

ERGENCY ' : Fa if there is no RCA or it is not complete.

! il, if t
var analysis = item.ROOT_CAUSE_ANALYSIS;
if (analysis === null) {
messages.push("Emergency decisions must be followsd by a Root Cause Analysis.");
T
else

vé" rcalC5tate = analysis.workflowActions[@].transition.toState.customID;
if (realCStete !== 'COMPLETE') {
messages.push({"Emergency decisions cannot be completed until the correspending Root Cause Analysis is complete.");

¥
)

case * i EXPENSE" :
case "CAPITAL_EXPENSE':
case "CANCEL_BUSINESS_REVIEW':

break;

Manazeme Plannine
case "MOBTLTZE_OPEX™:

if (item.project.children.length <= @) { Fail, if there are no Task assigned to the Pro
messages.push("There must be 2 business plan in order to leave the Management Planing 1

break;

From The Workflow Editor assign the precondition script for the Transitions
a. Administration > Workspace Manager > dropdown Business Decision > Workflow
Editor
b. Pick a transition to open the Transition Properties
Assign the BD_WZF_Validation to the Validation
Repeat for all workflow transitions

Lo
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Transition Properties

System 1D 418
Name |Mobilize Resources |
Custom ID [MOBILIZE_OPEX |
Description |

P

Hide in online map
Permission | Decision Tree General Permission ¥ |
Create new permission

Precondition [ BD_WF_Conditions v
Validation [BD_WF_\aligation v

When this transition is performed

Action | - |

Motify cwner by e-mail on
CCCUMEnce

When this transition becomes available

Display in Outstanding Work

Metify users who have permissicn
to perform it

Password required

Comments | Optional v
Save step label | |

| &b show IDs

3. Test your script

a. Create a new Business Decision record and selecti No ot Heriil s t hi

emergencyiéddd i tem

a. Advance the workflow to Business Review by choosing Analyze Business Impact

b. Edittherecord andfortheitemf i el d A Expect edles€thant 0
100,000

c. Advance the workflow to
Expenseo from the Workf|

d Advance the workflow to
Workflow Actions dropdown > Save Step

e. Notice that the workflow does not advance and displays a message to the user.
We now have a method to enforce business policies by adding validation code to
our workflow

n me nt

Doz

a
w
I n ocess
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Perform a Workflow Action ®

| Mobilize Resources v

+ There must be a business plan in order to leave

the Management Planing lifecycle state.

El Comments

Comments

Save Step Cancel
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Lesson Example 2.27 Accountability is key, all tasks must be complete!

Stay in state and accumulate Automatically spawn

people, information, and other . 4o new records to initiate
rESOLITES 35 NECEssary. or advance other
Automatic escalation processes,
= ;
Start Root Cause Analysis oot Demobilize
N . oot Cause
Down Pt L .y Complete
User records eventar Operational Expens Mobilize Resources
idea. On-creation a perational Expense
manager performs . ‘ Planning
triage and sets or clears Nobilize Resources
Emergency flag
Demobilize i
Descrve Anaiyze Business impact , | Capiit Expense | abiizs Resources f tasks on the Project Management tab
+ —_— New ————————————» Business Review ——————————>» Financial Review ———————>» In Process @— are complete [100%] then Validate =
false show error "The business plan is

not yet 100% complete.”
Take appropriate Cancel Automatically notity
action based on the stakeholders when
scope and nature of Rejected

rejected, in process
the issue. and/or complete

4. This lesson requires no addition steps other than to test it out the validation logic

a. Create a new Business Decision record and selectii No ot Heorfil s t hi
emer gencyyiéddo item

b. Advance the workflow to Business Review by choosing Analyze Business Impact

c. Edit the record and for the item fiel
100,000

d Advance the r
Expensed fro t

e. Select Project Management tab >
AENdo or ADuration

f.f. Advance the workf/|
Workflow Actions dropdown > Save Step

g Advance the wor kf/|
Actions dropdown > Save Step

h. Notice that the workflow does not advance and displays a message to the user.
We now have a method to enforce business policies by adding validation code to
our workflow

orkflow to Management Pl
h e oMlonwn k $aveoStep Act i ons dr
Ad

d > Enter Title | Start | End > Save (Enter

w
m

bY

o, one overwrites t
ow to fAln Processo

ow to ACompl eted by

Perform a Workflow Action [ ]

Demabilize v

« The business plan is not yet 100% complete.

El Comments

Save Step Cancel
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Lesson 3: Add Automation to your Workflow with Action Scripting

Workflow Stafe }—/2/15ton

Workflow Transitions
= Precondition

= Hide or show WF Actions based on the outcome of a condition script
= Validation
= Script Type: Validation (array)
= Validates requirements before allowing transition to the next state

Action e —
= Script Type: Action

= Performs some action, sends an email

Action scripts allow you to perform action that is triggered* by the transition of the workflow.

Examples:

Spawn a new item in a workspace after successful execution of a workflow transition.

1
i Create a set of milestones for an item after the item is created.
1 Perform a transition from an escalated workflow state.

*Action Scripts can also be triggered by a Workflow Escalation and Workspace Behavior

Lesson Example 3.1 17 Event driven Email Notification

Stay in state and accumulate
people, information, and other

IESOUTTES 35 NECESSANy. Teke Acton
Automalic escalation.
Y 3
Start Root Gause Analysis ot
oot Cause
» Enterprise Down » Analysis
User records eventor o Mobiiize Resources
idea. On-creation a Operational Expense » Management
manager performs " Planning
friage and sefs orclears Mobilize Resources
Emergency flag
v
Describe Analyze Business mpact Capital Expense . . . Mobilize Resources .
+ > New » Business Review » Financial Review » In Process
v Cancel
Tﬂl;i agpmpjiah&m Cancel ,:tulfmharfal\y nﬁhfy
action based on the akeholders when
scope and nature of > Rejected rejected, in process
the issue. and/or complete.

1. Setup the emailUtil library script

Automatically spawn
new records fo initiate
oradvance other
processes.

Demobilize

> Complete

Demobilize

f. Administration > System Configuration > Scripting > pick New Script > Script

Type fALibraryo
g. Enter Uniqgue Name and Description: emailUtil

h. From the example code folder open with Notepad (or another text editor)

emailUtil.js
i. Select All > Copy
J. Paste the whole script into Code section
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2. Setup the action script
a. Administration > System Configuration > Scripting > pick New Script > Script
Type fAActiono
b. Enter Unique Name and Description: BD_Notify Process
Imports [hit plus sign] > select emailUtils
From the example code folder open with Notepad (or another text editor)
BD_Notify Process.js
e. Select All > Copy
Paste the whole script into Code section

Lo

-

3. From The Workflow Editor assign the action script for the Transitions
a. Administration > Workspace Manager > dropdown Business Decision > Workflow
Editor
b. Pick AMobilize Re MORIUZE OPBEX] tfarSitios to opar tie:
Transition Properties

c. Assign the BD_Notify Progress to the Action
d Repeat for #AMobil i zeMOBLKEE CAPEX] sarkfiqwCu st oml D:
transition
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