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Send Us Your Comments

Aras Corporation welcomes your comments and suggestions on the quality and usefulness of this
document. Your input is an important part of the information used for future revisions.

o Did you find any errors?

o lIs the information clearly presented?

o Do you need more information? If so, where and what level of detail?
o Are the examples correct? Do you need more examples?

o What features did you like most?

If you find any errors or have any other suggestions for improvement, indicate the document title, and the
chapter, section, and page number (if available).

You can send comments to us in the following ways:

Email:
TechDocs@aras.com
Subject: Aras Product Documentation

Or,

Postal service:

Aras Corporation

100 Brickstone Square

Suite 100

Andover, MA 01810

Attention: Aras Technical Documentation

If you would like a reply, provide your name, email address, address, and telephone number.

If you have usage issues with the software, visit http://www.aras.com/support/
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Document Conventions

The following table highlights the document conventions used in the document:

Convention Description

This shows the names of menu items, dialog boxes, dialog
Bold box elements, and commands.

Example: Click OK.
Code Code examples appear in courier font. It may represent

text you type or data you read.

Yellow highlight

Code highlighted in yellow draws attention to the code that is
being indicated in the content.

Yellow highlight
with red text

Red text highlighted in yellow indicates the code parameter
that needs to be changed or replaced.

Italics Reference to other documents.
Notes contain additional useful information.
Note:
- Warnings contain important information. Pay special attention
Warning to information highlighted this way.

Successive menu choices

Successive menu choices may appear with a greater than
sign (-->) between the items that you select consecutively.

Example: Navigate to File --> Save --> OK.

©2022 Aras Corporation All Copyrights Reserved.

,ﬁ:'aras

User Guide




Aras Manufacturing Process Planning 19

User Guide

1 Overview of Manufacturing Process Planning

The Aras Manufacturing Process Planning (MPP) application is an important component of Product
Lifecycle Management (PLM) that enables global Manufacturing teams to author and manage
Manufacturing data, such as Process Plans, Manufacturing Bill of Materials, Resources, Work Instructions
etc. in a single source while interfacing with data from other parts of an organization such as Engineering,
Quality etc.

The features available in Aras Manufacturing Process Planning are:
e Author Process Plans: This feature enables users to create Process Plans, which describe the

Operations, Steps, Consumed Parts and Resources required to manufacture a Product or an
Assembly.

e Concurrent Work Instruction authoring: The Process Plan and Work Instruction are created
simultaneously since they are different views of the same underlying data.

o Ability to create visually rich Work Instructions: Users can create Work instructions with content
such as images, tables, lists etc.

e Ability to publish Work Instructions: Work Instructions can be printed and published to PDF and
HTML formats.

¢ Integrated Process Plan and Manufacturing Bill of Material creation: This feature enables users
to create Process Plans and MBOMs simultaneously. The Process Plan and the MBOM are different
views of the same underlying data.

e Author Manufacturing Bill of Materials: This feature enables users to restructure and derive the
MBOM from the EBOM.

e Workbench to easily author Process Plan and MBOM: The workbench window enables users to
easily create the Process Plans and author/restructure MBOMSs using drag and drop capability.

¢ Reconcile Parts between EBOM and MBOM: The user is provided with automatic real-time
indicators to show how Parts in the EBOM are accounted for in the MBOM.

e Create Location based Process Plans and MBOMSs: Users can create Process Plans and MBOMs
specific to different locations.

e Conflict resolution while saving data: MBOMs are multi-level BOM structures that can be edited
concurrently by multiple users. Thus, there can be conflicts when saving data. This feature enables
the user to resolve the data conflicts before saving.

©2022 Aras Corporation All Copyrights Reserved. 7
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The following terms are used throughout this document. It is important to understand them to effectively

use Aras MPP:

Term Definition

MPP Manufacturing Process Planning

EBOM Engineering Bill of Material

MBOM Manufacturing Bill of Material

WI Work Instruction

Location A Manufacturing factory where a product or assembly is manufactured.

Locations are also referred to as Plants.

Sub-assembly

An assembly that has a higher level parent assembly

Process Plan

A Process Plan is an Item that describes how a product or assembly will be
manufactured. Process Plans are also referred to as routings.

Assembly/Phantom

Operation An ltem representing operations performed on the shop floor. An Operation
can consist of detailed manufacturing Steps (as defined below). Operations
are usually performed at a WorkStation in the Manufacturing factory.

Step The Step Item is the smallest work element of an Operation that is performed
on an assembly.

WorkStation A work area in a Manufacturing Factory where Operations are performed.
Machines, Tools and Technicians come together at a WorkStation to
assemble the Product (or work on an Assembly).

Resource Assets, including Machines, Tools and Humans, necessary to perform an
Operation.

Phantom A grouping of Parts that defines the results of an intermediate step in a

manufacturing process. Phantoms are manufacturing-only Parts that do not
appear in the EBOM. Like any other assembly, Phantoms are identified by a
Part Number. The Part Item is classified as a Phantom.

MBOM only Part

There are consumables that do not appear in the EBOM. Some examples of
consumables are glue, paint, etc. The Part Item is classified as a “MBOM only
Part.”

Workbench (WB)

A window (in Aras MPP) that provides users access to content (ltems) to
create Process Plans and MBOMs.

Produced Part

A Produced Part is an Assembly or a Phantom that is manufactured by a
Process Plan.

Consumed Part

A Consumed Part is a Part that is required at an Operation to build an
assembly.

Sub-process plan

A sub-process plan is not a different Iltem. It is still the Process Plan Item, but
it has a parent process plan. For example, a sub-process plan would define
the routing for a sub-assembly or a phantom assembly.

©2022 Aras Corporation All Copyrights Reserved.
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2 Aras MPP TOC Items

Aras MPP Items can be accessed from the Folder named Process on the main Table of Contents (TOC).
This folder contains six Item Types: Graphics, Locations, Machines, Process Plans, Skills, and Tools.

E arasiyyovaror

Contents »

> Administration
» Change Management
> Cloud Services
> Design
> Documents
> Extended Classification
> My Innovator
> Portfolio
~ Process
(=] Graphics
Q Locations
X Machines
)} Process Plans
w Skills
ot Tools

> Sourcing

Figure 1.

e Graphics — The Graphics ltem is inserted in a Work Instruction under an Operation or a Step.

o Locations — The Location Item represents a Manufacturing factory where the product or
assembly is manufactured. The Location ltem is related to the Process Plan ltem.

e Machines - The Machine Item represents an asset/resource used on the shop floor. It is
necessary to perform an Operation. The machine Item is related to an Operation Item.

e Process Plans — The Process Plan Item is the top level Item that describes how a product or
assembly is manufactured.

e Skills - The Skill Item represents the shop floor technician capability that is necessary to perform
an Operation. The Skill Item is related to an Operation Item.

e Tools - The Tool ltem represents an asset/resource used on the shop floor, that is necessary to
perform an Operation. The tool Item is related to an Operation Item.

©2022 Aras Corporation All Copyrights Reserved. 9
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Creating these Items is like creating any Item in Innovator. You can create an ltem by either right-clicking
on the Item in the TOC and selecting Create New... from the popup menu as shown in the following
example:

TR

Create New Graphic

| Gra

O = Search Graphics
m

e

Figure 2.

You can click Process>Item Name in the TOC to access the menu. The following is an example of a
Process menu:

(] Graphics Create New Graphic
O Locations Search Graphics
Q Machines Pin to Sidebar
Figure 3.
©2022 Aras Corporation All Copyrights Reserved. 10
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3 User Interface

This section describes the main User Interface (Ul) - Forms and Views in Aras MPP.

3.1 MPP Window

MPP is based on the Process Plan IltemType which has a standard Innovator Form and three Views
that you can access through the Sidebar.

E arasiyyovaror |2

Q ProcessPlans x )} ProcessPlan1 x

)} Process Plan 1

= —

A Process Plan

~

[ Process Plan View

) Process Plan Number Revision  State

[ MBOM View [
[ EBOM View

A Produced Part Locations
£} Parts
[ BN+ ] Q € |Hidden v @ | E &2

Part Number Revisi Name Type State Unit

Figure 4.

The MPP window has the sidebar on the left with 4 buttons — the Process Plan Form, Process Plan View,
MBOM View and EBOM View. The three Views that are available are:

e Process Plan View — The screen is split into 2 sections — Process Plan Tree & Work Instruction. You
can edit in this View.

¢ MBOM View — You can edit the multi-level MBOM in this View. The MBOM Reconciliation Status is
a calculated property that also appears in this View.

e EBOM View - You cannot edit in this View. You can only view the multi-level EBOM. The EBOM
Reconciliation Status is a calculated property that also appears in this View.

Use one of the following methods to open the MPP Application:
e From the TOC when you want to view/edit an existing Process Plan.
e Create a new Process Plan from TOC.

e Open a Process Plan for a consumed part from the Process Plan Tree.

©2022 Aras Corporation All Copyrights Reserved. 11
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3.2 Process Plan View

The Process Plan View consists of two main areas:

e The Process Plan Tree with the Workbench

e Work Instruction

The Process Plan View is available for editing, which is described later in the document. It enables you to
view the multi-level Process Plan and edit one level of the Process Plan.

You can drag and drop Items from the workbench to the Operations in the Process Plan tree.

You can also resolve the Process Plan for different Locations.

The Work Instruction is rendered from information contained in the Process Plan Tree. The ltems in the
Process Plan Tree map to the elements in the Work Instruction.

B arasiwovaror ] 1]

Q ProcessPians x | ) PPOOT x

» PPODT -
Toolbar ’ e 2| 1[ser \

ProcessPlan : Extruder Assembly - Extruder

Operation 10 : Assemble Fan

L Work Instruction J

I Type [ Quantity |  Altemates |  Substitutes j‘
| Phantom 1 ‘
i Name f Type \‘
Workbenc
Operation 20 : Assemble Heat Sink
Safety Check - View through the barrel to make sure there are no burs.
Figure 5.
©2022 Aras Corporation All Copyrights Reserved. 12
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3.2.1 Process Plan Toolbar

Location(s) Publish Work ‘ Language
Filter Instruction selection filter

/
[ Main toolbar }.\? / || [one

“' Process Plan Location: | Cetrot & Language: [ english [ re
view toolbar

Figure 6.

The Main toolbar is the standard Innovator toolbar.
3.2.2 Process Plan Tree

This section describes the various ltems that can be created in a Process Plan Tree and how these Items
are structured in the tree hierarchy.

As illustrated in the following diagram, every ltem in the tree has its own specific icon. Certain ltems can

have child ltems as illustrated by the red circles around the “+” sign. The Items that can have child ltems
are Process Plans, Operations, Phantoms and Parts. Selecting the “+” sign for the Part or the Phantom

expands them and shows their Process Plan. This is referred to as the sub-process plan in the context of
the parent Process Plan. The parent Process Plan in the following diagram is for the Extruder Assembly.
The sub-process plan is for the Phantom — P6744.

If a Process Plan has a sub-process plan, you can view it but not edit it in the context of the parent
process plan. To edit the sub-process plan, you must open it in a separate tab.

©2022 Aras Corporation All Copyrights Reserved. 13
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The hierarchy of the Items in the Process Plan Tree are shown in the following diagram:

Process Plan and

/ Produced Part

@)) Process Plan Extruder Assembly —> MP2954 ST
eration
@ 10 : Assemble Fan 4+— g

— 1 : Pick fan from bin7ﬁ Step

2 : Secure on table

s ——1 Phantom
e "

L MP2959 ¢ —— | Part
o= 9752 =

Tool
H1234 +——

‘_g _\_\_\_\_\_\_'_‘—‘—\—\_
8 2417 \
=) Mp4s10 ‘\ Skill

Document

Machine

Figure 7.

3.2.3 Process Plan Tree Edit Indicators

When working in the Process Plan Tree, indicators in the form of icons inform you about the ltem and its
parent nodes in the tree that you are editing.

After you click the Save Item button on the top toolbar, the save action is performed and the icons

disappear.
) P6744 X P
When an Item is saved in the
E 0 = o database, and the item or its
child nodes are being edited.
Location: &} Language: [Engiish [
Ve
=] 3) Fan Assembly = P6744 When an Item is selected to be
=] © 10: Build Fan / removed from the tree but the edit
is not yet saved to the database.
= 2: Place 2 M3x45 bolts in the fan
= 3: Tighten Bolts p-
£ MP2350 When an ltem is added to
L3 wp1047 / the tree but the edit is not
© 20 : Final Inspection o yet saved to the database
Figure 8.
©2022 Aras Corporation All Copyrights Reserved. 14
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3.2.4 Process Plan Tree Context Menu

The Process Plan Tree contains Items describing how a product or assembly will be manufactured. When
the Process Plan is Unlocked, you can right-mouse button click and select View Item to open the fly-out

or the form of the Item.

When the Process Plan is Locked, right-mouse button clicking on the Items provide you with selections in
the context menu. The Items and their context menus are described in the following table:

Process RMB Context Menu
Plan Tree Item
hierarchy
level
1 Process Plan Insert Operation
View Produced Part
2 Operation Add Operation
@ Insert Document
'1:1' Insert Part
{:} Insert Phantom
W Insert Skil
Insert Step
Insert Resource
Remove
Edit Item
Selecting the “Add Operation” context menu pops the
Operation fly-out with a suggested Operation Number
based on the current Operation that is selected. The
Operation Number can be changed as needed.
Selecting the “Insert Resource” context menu opens
the Resource Search Dialog that allows you to select
Tools and/or Machines.
©2022 Aras Corporation All Copyrights Reserved. 15
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Process RMB Context Menu

Plan Tree Item

hierarchy

level

3 Step
@ Add Document
L3 Add Part
{:} Add Phantom
W Add skl
= Add Step

Add Resource
Remave

Edit Item

Selecting the “Add Resource” context menu opens the
Resource Search Dialog that allows you to select Tools
and/or Machines.

3 Part @ Add Document

L} Add Part

%::} Add Phantom

W Add Skill

= Add Step
Add Resource
Create Process Plan
Remave
Change Quantity

View Item

The “Create Process Plan” context menu is available if
a Process Plan for the Produced Part has not already
been created.

3 Phantom =) Add Document

£+ Add Part

{:} Add Phantom

w Add Skill

= Add Step
Add Resource
Create Process Plan
Remove

Change Quantity

View Item

The “Create Process Plan” context menu is available if
the Process Plan for the Phantom Assembly has not
already been created.

©2022 Aras Corporation All Copyrights Reserved. 16
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Process
Plan Tree
hierarchy
level

Item

RMB Context Menu

3

Tool

9 Add Document
L+ Add Part
{:} Add Phantom
W Add Skill
= Add Step
Add Resource
Remove

View Item

Machine

@ Add Document
£F Add Part
{:} Add Phantom
W Add Skill
= Add Step
Add Resource
Remove

View Item

Document

@ Add Document
L+ Add Part
{:} Add Phantom
W Add skl
= Add Step

Add Resource

Remove

View Item

Skill

@ Add Document
L+ Add Part
{:} Add Phantom
W Add Skill
= Add Step
Add Resource
Remove

View Item

©2022 Aras Corporation All Copyrights Reserved.
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3.3 MBOM View

The MBOM View consists of two main areas:

The main part of the window to view the multi-level MBOM Tree
e Workbench

The MBOM View is available for editing, which is described later in the document. In this View you can
view/edit the multi-level MBOM and see the “Reconciliation Status” indicators. These are displayed
automatically based on how the parts in the of EBOM are consumed in the MBOM.

You can also drag and drop parts from the workbench to the MBOM tree and resolve the MBOM for
different Locations.

IE arasiynovaror Q

. S -
Q) Process Plans % §) FRODT x
¥ PPO0T
Toolbar Beeom | B
= o DR

. /‘ Reconciliation J
Multi-level " Status
MBOM

vocaton: (e K1

i

i

Workbench _

Figure 9.

©2022 Aras Corporation All Copyrights Reserved.
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3.3.1 MBOM Toolbar

Location(s) ‘ Conflict Resolution
Filter Feature buttons
: 7
Main
B~ o AR
MBOM E Location: ‘/
toolbar = Part Number Name Type Qua...

tr = 4F MP2954 Extruder Assembly 1
E ; P6744 Fan Assembly Phantom 1

Figure 10.

-y
‘e

-+ v ™

The Main toolbar is the standard Innovator toolbar available on Tear-off windows.

Note: The Main Toolbar Refresh Button function is not available in the MBOM and the EBOM View.

3.3.2 MBOM Tree
The MBOM is a multi-level BOM. When locked, you can edit the entire MBOM that is opened.
3.3.3 MBOM Tree Context Menu

Different options are available for RMB on the MBOM rows depending on whether the Process Plan is
Open for Edit or Read Only. These menus are described in the following table:

Description RMB Context Menu

Selecting a Part when the

Process Plan/MBOM is :
Read Only

Selecting a Part when the

Process Plan/MBOM is View Part

Read Only and the Part has

a corresponding Process View Process Plan

Plan.

©2022 Aras Corporation All Copyrights Reserved. 19
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Description

RMB Context Menu

Selecting a Part when the
Process Plan/MBOM is in
Edit mode and the Part has
a corresponding Process
Plan

'!:} Insert Part

{:} Insert Phantom
Remove Part
View Part

View Process Plan

Selecting a Part when the
Process Plan/MBOM is in
Edit mode. This context
menu is available for Parts
that have a Part BOM
relationship, and have a
newer version of the part in
the EBOM. That is - Parts
that are assembilies.

Update Version
'm Insert Part
{:} Insert Phantom
Remove Part
View Part

View Process Plan

Selecting “Update Version” updates the version
of the Part in the MBOM to match the version in
the EBOM. Note that Update Version does not

update to the next revision.

Selecting a Part when the
Process Plan/MBOM is in
Edit mode. This context
menu is available for Parts
that do not have a Part
BOM relationship and have
a newer version of the part
in the EBOM. That is -
Parts that are not
assembilies.

Update Version
Remove Part

View Part

Note:

In the MBOM View, Parts cannot be inserted, or dragged and dropped to a Part that does not

have a Part BOM relationship or is classified as an “MBOM only component.”

©2022 Aras Corporation All Copyrights Reserved.
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3.4 EBOM View

The EBOM View consists of:

e A window to view the multi-level EBOM Tree

The EBOM View is not available for editing. In this View you can view the multi-level EBOM for which the
Process Plan/MBOM is being created and see the “Reconciliation Status” indicators displayed
automatically based on how the parts in the of EBOM are consumed in the MBOM.

The “View Part” context menu is available to open the Part form.

E arasiwovaror

Q, ProcessPlans x  }) FFOO1 x

| o
a

» PPOOT =

Em]- o —

=
o

Multi-level
EBOM Reconciliation
Status

AR - AR AR- AR R -AE- IR L BE-AR-2R < BE-NE- MR- BE- BE< 2R <)

Figure 11.

3.5 Fly-outs

This section describes the behavior of fly-outs in the Process Plan and MBOM Views.

There are 4 fly-outs in the MPP views. The following is a list of fly-outs and the Views from which they can
be opened:

e Operation - Can be opened in Process Plan Tree and WI

e Step - Can be opened in Process Plan Tree and WI

e Phantom - Can be opened in Process Plan Tree, WI and MBOM
¢ Change Quantity - Can be opened in Process Plan Tree and WI

In the Process Plan Tree, when creating Items, add the node first and then the fly-out appears.

©2022 Aras Corporation All Copyrights Reserved. 21
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You can also use Keyboard keys when working with fly-outs. This is in addition to using the mouse to
navigate. The following is a list of functions for the different keyboard keys:

e Escape key - To Cancel. This results in the fly-out being closed. In case of Operation, Step and
Phantom, the Iltems will not be created.

e Tab key - To go between fields in the fly-out. If you are in the last field of the fly-out and select the
Tab key, then the cursor moves back to the first field. You can also use the mouse to move between
the different fields of the fly-out.

o Enter key - To accept/close the information entered in the fly-out. Clicking outside the fly-out would
also result in accept/close and in the Item being created.

If a fly-out contains a required field, then an error message appears when you try to accept/close the fly-
out without entering the required field. An example of a fly-out with a required field is the fly-out for
creating a Phantom Assembly.

If you enter an incorrect data type in a fly-out for a particular field, an error message appears when you
try to accept/close the fly-out. For example, in the change quantity fly-out, entering a string instead of a
float value results in an error message.
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4 Creating a Process Plan

This section describes the procedure for creating a Process Plan and its related information.

To add any of the MPP Items mentioned in section 2, you must belong to the Manufacturing
Engineering Identity. In Aras MPP the Manufacturing Engineering Identity has Can Add access.

4.1 Process Plan Form

1. From the TOC, navigate to Process 2 Process Plans = Create New Process Plan. The
Process Plan Form appears.

2. Enter the Process Plan Number (required field) and other information as desired.

Note: The Process Plan Number is a required field and must be unique.

3. Inthe Produced Part Relationships Tab, pick the Produced Part or create a Produced Part.
MPP currently allows one Produced Part per Process Plan:

= The Produced Part is the assembly/end item/product that is manufactured by the Process
Plan.

= Creation of a Phantom assembly would typically be a Produced Part for a separate
Process Plan.

Note: You must select a Produced Part in the Produced Part Relationships tab in order to be
able to switch to the other Views in the MPP window. You can only select one Produced
Part for a Process Plan.

4. Inthe Locations Tab select the Location(s) where the Produced Part will be manufactured.

Note: Itis not necessary to select a Location in the Locations Tab. But if you do select
Location(s) in a Process Plan then its sub-process plans must also have the location
defined in order to resolve the Process Plan.

5. Click the Save Item button in the top toolbar.

Note: You must save the Process Plan before switching from the Form view to any other view.
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4.2 Process Plan View

4.2.1 Creating Items in the Process Plan Tree

1. After you add and save the information in the Process Plan form, open the Process Plan View by
selecting Show Process Plan from the sidebar.

= |n the Process Plan Tree, the Process Plan name and the Produced Part are shown as
the root level. This is based on the information that you entered in the Process Plan form.

= In the workbench the BOM of the Produced Part appears and the Work Instruction is
rendered with the Process Plan information.

Note: The Work Instruction is automatically rendered with information that is added to the
Process Plan tree.

E aras;ynovaror 1]

'C[- 202 X '{} Z01 x Q Process Plans X "o x Q Parts x 'C[- MPO190 X

» 011 X

Location: Eﬂ 55 Language:

) Process Plan 011 = 201

ProcessPlan : Process Plan 011 - Z01

¢ -
Part Number Name . |Mak... Type | Quantity
=l Z02 Z02 A | Make 1
& 703 703 A | Make 1
Figure 12.
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2. Right- click on the root level Process Plan to see the following options in the context menu:
= Insert Operation — Opens fly-outs to add Operations to the Process Plan.

= View Produced Part — Opens the Part form.

E] arasimnovaror

O 202 x '{} Z01 x Q Process Plans x '» 011 x| Q Parts x '-E
»o11 X

o

E Lc-:atic-"l:[ﬂ =5 Language:

= ¥) Process Plan 011 — 204

D Insert ﬁeration
E View Prdduced Part

Figure 13.

3. Select Insert Operation to create the Operation Node in the Process Plan Tree and open the fly-
out.

4. In the fly-out enter the information relevant to the Operation. For an operation, the system asks
for an Operation Number. You can change it if required.

E arﬁlNNOVATOR B‘

£ 702 x £F 701 x Q ProcessPlans x  }) 011 x Q Parts x £ MPO190 x

»o11 =

o] -~ [ -~ R

Location: [ [l &} Language: -
Process Plan 011 = Z01
El = » | Name [Assemble Motor
O 10: Assemble Motor Q-
il [This is an example for
documentation purposes
Descripfion
A Ty
Figure 14.

Refer to section 3.5 for more information about working with fly-outs.

5. To add the next Operation, you can either select Process Plan >RMB - Insert Operation or
Select the Operation that was previously created > RMB - Add Operation.

6. To add Steps to an Operation: Select Operation > RMB - Insert Step.
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7. Enter the desired information in the fly-out:

ﬁ arasiynovaror aj

L3702 x L$ 201 x Q ProcessPlans x 3} 011 x  Q Parts x £F MPO190 x

» o011 =

r

Location: [l % Language: [Engich [
[=l = ¥¥ Process Plan 011 - Z01 p
= o 10 : Assemble Motor [+] |
o Name |Pi:k part frem bin |
=1 [+]

TEp I UNTETEy

s

roressPlan = Process Plan 011 - 701

Figure 15.

8. To add the next Step, you can either select Operation >RMB - Insert Step or to the Step that
was previously created > RMB > Add Step.

Note: Itis not possible to insert the Produced Part as the Consumed Part because this would

cause a circular reference.

To consume Part(s) select Operation >RMB - Insert Part. Or by selecting one of the ltems
under the Operation > RMB - Add Part. From the Part Search dialog select the Part(s).

E arasiynovaror a

L3202 x £F 201 x Q ProcessPlans x )P 011 x Q Parts x £F MP0190 x

»o11 =

r

Location: [- 5 Language‘

[=l = ¥ ProcessPlan 011 = Z01

ProcessPlan : Process Plan 011 - Z01
= o 10 : Assemble Motor [+]
= 1 Pick part from bin @ Operation 10 : Assemble Motor
o JiiH]
Step 1 : Pick part from bin
Part Number Part Name Type Quantity
02 202 1
Figure 16.

Note: Parts can also be interested by dragging and dropping them from the Workbench to an

Operation. This is described later in the document.
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10. To consume a Phantom Assembly to an Operation >RMB = Insert Phantom. This enables you
to create a Phantom from the Process Plan Tree.

Part Number is a required field in the Phantom fly-out.

»oi1 =

o £ B[]

=R | ocation: [ Bl 53 Language: [Engich Rl

(E] =1 BP Process Plan 011 = 201 ProcessPlan : Process Plan 011 - Z01

E1 Q) 10 : Assemble Motor ]

<= 1: Pick part from bin @ Operation 10 : Assemble Motor

{} “e © | Part Number Name

@ < sz T | [Motor |
‘ Type
02 Z02
Phantom

Figure 17.

11. To assign Resource(s) either select Operation >RMB - Insert Resource. Select Operations -
> RMB->Add Part to select one of the Items. Select the Resource from the Resource Search
dialog (Tool and/or Machine).

»o11 =

o PN

Location: (@ &3 Language: [Engicn Il

& O 3} ProcessPlan 011 > 201 ProcessPlan : Process Plan 011 - Z01

[ © 10: Assemble Motor (]
= 1 Pick part from bin © Operation 10 : Assemble Motor
202
i e Step 1 : Pick part from bin
P6623 ]
o 1731 e Part Number Part Name Type Quantity Alternates
& 7234 ]
202 202 1
PG623 Moter Phantom 1
Resource Number Name Type
1731 wrench Tool
7234 Drilling Machine Machine

Note: Resources can also be inserted by dragging and dropping them from the Workbench to
an Operation. This is described later in the document.
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12. Select Operation->RMB->Insert Skill to assign Skill(s). You can also select Operation->RMB-
>Add Skill to select one of the Items.

[E=f Location: (B 5 Language:[Engish K
= [ ¥¥ Process Plan 011 = 201
% [= o 10 : Assemble Motor

+— 1 : Pick part from bin

£ z02

P6623

oE 1731

& 7234

& 7123

HIE I

Figure 19.

Note: Skills can also be inserted by dragging and dropping them from the Workbench to an

Operation. This is described later in the document.

13. Use Operation->RMB->Insert Document to reference Document(s) or use Operation->RMB-
>Add Document to select an Item. Select the document(s) from the Document Search dialog.

= Location: | @l %54 Language: [English [

= = ¥¥ Process Plan 011 = Z01
% = O 10 : Assemble Motor

+«— 1 : Pick part from bin

L 202

P&623

od 1731

& C7234

& 7123

=) MD4233

LHAEHE IR

Figure 20.

Note: Documents can also be inserted by dragging and dropping them from the Workbench to

an Operation. This is described later in the document.
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4.2.2 Creating a Sub-Process Plan

This section describes how to create a sub-process plan from its parent process plan.

If an Assembly or Phantom is consumed at an operation, then these Items can have their own individual
process plan. You can also create the sub-process plan from the TOC.

Note: A sub-process plan is not a different Item. It is still the Process Plan Item,but has a parent

process plan. For example, a sub-process plan would define the routing for a sub-assembly or a
phantom assembly.

1. Select Operation->RMB->Create Process Plan and select the ltem (Part or Phantom) for which
the sub-process plan should be created.

» 011 =

Location: Eﬂ 55 Language:

[= = ¥¥ Process Plan 011 = Z01
!T[ - o 10 : Assemble Motor
1 : Pick part from bin

L 202 [£) Add Document
P6623 ¥ add part
1731
2 Add Phantom
I 7234
& Add skl
& 7123
2 Mpa233 = Add Step

Add Resource
Create Process F'Ian€U
Remove

Change Quantity

View Item

Figure 21.

2. This opens a new MPP window. The produced part is automatically selected in the Produced
Part Relationship Tab since the system assumes that you are creating a process plan for the

consumed part that was in the parent process plan which is now the produced part of the sub-
process plan.

3. If you defined the location in the parent process plan, then the Location is automatically selected
in the Location Tab since the system assumes that you are creating a process plan for the same
location that was used in the parent process plan.

Note: Itis not necessary to select a Location in the Locations Tab. But if you do select

Location(s) in a Process Plan then its sub-process plans must also have the location
defined to resolve the Process Plan.
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4. To complete the process plan, follow the procedure described in section 4.

Note: If the process plan for Part Z02 (Produced Part) was first created and then Part Z02 was
inserted to the Process Plan Tree then the process plan for Part Z02 is displayed in the
parent process plan.

5. When you Save and Close the sub-process plan, the details of the sub-process plan appear in
the parent process plan. The following diagram illustrates the sub-process plan for the Produced
Part Z02, where Z02 is also the consumed part in the Parent process plan.

»011 =

ocaton: (Rl ¥§} Language: [English
=] = ¥¥ Process Plan 011 = 201
- 0 10 : Assemble Motor

= 1: pick part from hip
SE o ¥
o 1731
o cr234

& 7123
[Z) MD4233

Figure 22.
4.2.3 Resolving sub-process plans and MBOM sub-assemblies

We have 3 main cases to consider when resolving the Process Plan/MBOM:

1. Locations and Produced Part - The sub-process plan for a specific location will not be resolved if
the user has set the same location and produced part for two or more different process plans.
This will be handled by providing the user with an error message. The location in the sub-process
plan will need to be corrected in the sub-process plan to resolve the parent Process Plan tree.

2. When there is a new revision of the Produced Part - This is indicated to the user in the
MBOM/EBOM “Part status” column. In this case, if the user wants to consume the new revision of
the produced part in the parent Process Plan, they will have to perform a Save As of the sub-
process plan and replace the produced part/consumed parts as desired.

3. When the user manually versions a sub-process plan — Manually versioning the process plan is
recommended in cases when the user wants to add/remove operations, steps, tools, machines
etc. That is any changes to the process plan other than changing the produced part/consumed
parts. If a sub-process plan is versioned, then the parent Process Plan automatically points to the
latest sub-process plan to resolve the Process Plan and MBOM.
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In the following example, when the user selects the “+” sign for a sub-process plan, the following diagram
(error message) is shown since the same location is defined in two different sub-process plans (example
R0O01 & R0011) for the same produced part (Part11). The error message displays the process plan
numbers so the errors can be corrected for these process plans.

The following sub process plans cannot be resolved — RO01, RO011. To
resolve the sub process plans -
- Select the right location(s) in the sub process plan
- Verify that a new Process Plan is created for a new version of a
Produced Part

Figure 23.

If a sub-process plan cannot be resolved then nothing is displayed in the MBOM View, including the top
level MBOM assembly. The user will be prompted with an error message as shown in the following figure
referring to the Produced Part (example Part11) that is causing the MBOM to not be resolved.

The following Produced Parts cannot be resolved — Part11. To resolve
the MBOM -
- Select the right location(s) in the sub process plan
- Verify that a new Process Plan is created for a new version of a

Produced Part

Figure 24.

Note: If there are several Process Plans that cannot be resolved, then all the Process Plan numbers
and Produced Part numbers may not fit in the error message dialog. In such cases to read the
entire error message, the user should use the “Copy Buffer” button to copy the error message to
the clipboard, and then paste this information to a text file (for example notepad).
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5 MBOM

There are 2 ways to create a multi-level MBOM:

e Concurrent Process Plan and MBOM authoring — you create the Process Plan with Operations
and Consumed Parts, and it results in the creation of the MBOM.

OR

o Editing the MBOM structure in the MBOM View — By dragging and dropping parts from the
Workbench to the MBOM tree.

In the MBOM View, you can edit the following:
e Properties
o  Quantity MBOM Structure
o  Operation Number
e MBOM Structure
o Add Parts by Drag & Drop of Parts from the Workbench or using the context menu
o Remove Parts

The following Figure shows an example of an MBOM and a description of the default properties in the

MBOM View:
» PP001 [
# Edit [ESS N ;.: ~ o .o
=] anstmn:
Part Number Name Type Quantity Operation N... Planned  Part Status Reconciliation Status
m =l £ MP2954 Extruder Assembly 1
-E, E P5744 Fan Assembly Phantom 1 10
E P4522 Heat Sink Assembly Phantom 1 20
= P23124 Mount Assembly Phantom 1 30
£+ MP1701 MKZ Thermal Barrier Component 2 10
£+ MP0370-001 M3x5 Socket Cap Bolt Component 4 10 (]
Q MPO546 M6 MNut Thin Component 2 10 -
{:} MP0180 M3 Washer Component 2 10
£ MPi1914 Washer .16in ID .25in OD .015in Thk Component 3 10 Lof
Q MP2590 MKS Bar Mount Component 1 10
£  MP2685 Spacer Black 16.5mm length 3.2mm ID 7mm 0D Component 2 10 -
] P7234 Thermal Core Phantom 1 20
E P8206 Filament Assembly Phantom 1 40
i P9082 Drive Block Phantom 1 50
G} I:ﬂ Saarch
Figure 25.
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e Part Number - This is the Part Number associated with the Part. You cannot edit the Part Number in
the MBOM View.

¢ Name - This is the Name of the Part. You cannot edit the Name in the MBOM View.

e Type - This is the Classification of the Part that is consumed at an Operation or under a parent part.
You cannot edit the Type in the MBOM View. If the classification of the Part is not defined, then the
Type field is blank.

¢ Quantity — The Quantity of a Part can be edited in the MBOM View. By default, the quantity =1 when
a part is consumed at an Operation/within a parent part. When you edit the quantity of a part in the
MBOM View:

o The quantity of the Part that is consumed at an Operation in a Process Plan is updated.
o The quantity of the Part in the Consumed Part Table in the Work Instruction is updated.

o The Reconciliation status is recalculated based on the part quantity in the EBOM versus the part
quantity in the MBOM.

e Operation Number — You can edit the Operation Number where a Part is consumed in the MBOM
View. If the Operation with the Operation Number that the user specifies exists, then the Part will be
consumed under that Operation. If the user edits the Operation Number to a number that does not
exist, then a new Operation with that Operation Number is created, and the Part is consumed under
it.

¢ Planned - This is automatically calculated and cannot be edited. The system checks if a Part has a

Part BOM relationship to identify whether a part is an assembly or not. If the Part is identified as an
assembly, then:

o The planned check-box for that Part is checked if a Process Plan for that part exists.

o The planned check-box for that Part is not checked and the row is shaded in red if a Process Plan
for that part does not exist.

e Part Status — This column provides useful information on the status of the Part and cannot be edited.
The information is calculated and displayed as icons. The following icons can appear:

o Not-Make Assembly — If an assembily is purchased

o New Version available — This icon tells the user that there is a new version of the Part. For
example the Manufacturing engineer has consumed PartZ Rev A Version 1 in the MBOM but the
part in the EBOM has a higher version PartZ Rev A Version 2. In such cases, a context menu is
available for the user to update the version of the part in the MBOM.

o New Revision available — This icon tells the user that there is a new revision of the Part in the
EBOM. For example the Manufacturing engineer has consumed PartZ Rev A Version 1 in the
MBOM. And the part in the EBOM has a higher Revision PartZ Rev B Version 3. If the new
revision of the part needs to be consumed in the MBOM, then the user must remove the old
revision and then insert the new revision of the Part. Individual Process Plans must exist for every
revision of a Produced Part.
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¢ Reconciliation Status - This column provides useful information on the reconciliation status of the
Part and cannot be edited. Reconciliation Status is calculated based on how a Part in the EBOM is
consumed in the MBOM. The information is calculated and displayed as icons. The following icons
can appear:

o Partially Consumed Quantity — This icon tells the user that the Quantity of a Part in the MBOM
is less than the Quantity of the same Part in the EBOM. The system checks all places in the
MBOM where a specific part is consumed, adds the quantity of the part in all the positions and
compares against the total quantity of the part in all the positions in the EBOM.

o Overconsumed — This icon tells the user that the Quantity of a Part in the MBOM is greater than
the Quantity of the same Part in the EBOM. The system checks all places in the MBOM where a
specific part is consumed, adds the quantity of the part in all the positions and compares against
the total quantity of the part in all the positions in the EBOM.

o Quantity Split — This icon tells the user a Part exists in more positions in the MBOM than it exists
in the EBOM, and the total Quantity of the Part in the MBOM = Total Quantity of the Part in the
EBOM (for all the positions)

Note: For a part in the MBOM the systems always checks all places in the MBOM where the
specific part is consumed.

5.1 Working in the MBOM View

Based on the Process Plan that was created in section 4, the MBOM that is automatically created
because of consuming parts will look similar to the following:

»_CEIEETHEE
Pa

it Number Name Type Qua... Ope... Planned Part Status | Reconcili..
=l £ Z01 z01 1
P6623 Motor Phantom 1 10 O
£ 202 202 Assembly 1 10 O
Figure 26.

From the MPP tab open the MBOM View by selecting Show MBOM from the sidebar.

The row with part Z02 appears in red shading as Z02 is an EBOM assembly and in the MBOM it is
consumed but not planned for (no process plan created).

Note: The system checks if a Part in the EBOM has a Part BOM relationship, if it does then the
Part is an Assembly.
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The row with part P6623 appears in red shading as P6623 is a Phantom assembly but is not planned for
(no process plan created).

Note:

If a process plan was created for Z02 and P6623, then the rows will not be shaded in red
and the planned check box would be checked

To insert a part to an MBOM Part, drag and drop the part from the Workbench and the Part on the Parent
Part in the MBOM tree.

E a@iNNOVATOR a
Q ProcessPlans x )} PPO0T X ))cn x

»o1 =

o DB -

oo
=g Location: [
= Part Number

Type  Qua

1
P6623 Motor

Phantom
oz 202
Insert ftem into 201 '

Assembly 1

B
Part Number
SR o B 7]
o 703

Name Mak.

Type | Quantity

202 A| Make Assembly 1

A Make

Figure 27.

If a Process Plan does not exist for the Parent Part, then you will be prompted with a warning message

Clicking Cancel results in the part not being dropped. Clicking OK results in a new tab being opened

Related process plan doesn't exist. Create
new?

Figure 28.
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In the Process Plan form of the new MPP tab that is opened, enter the required information, save and
close (unless it’s desired to keep working in this Process Plan).

e The produced part is automatically selected in the Produced Part Relationship Tab since the
system assumes that you are creating a process plan for the parent part on to which you are dropping
a part. The parent part is now the produced part.

e If the location was defined in the parent process plan/MBOM, then the Location is automatically
selected in the Location Tab since the system assumes that you are creating a process plan for the
location that was in the parent process plan/MBOM.

If a Process Plan exists for the Parent Part (produced part), then you will not be prompted with a warning
message. And you can consume the part and define which operation of the process plan the particular
part is consumed at.

Note: Part Z02 cannot be dragged and dropped on part Z02 since that would be a circular
reference. If it is attempted, you will be prompted with an error message.
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6 EBOM

The EBOM View consists of a window to view the multi-level EBOM

The EBOM View is not available for editing. In this View you can view the multi-level EBOM for which the
Process Plan/MBOM is being created and see the "Reconciliation Status” property of EBOM Parts that
are consumed in the MBOM.

Using the context menu “View Part” the Part forms of the individual Parts can also be opened from the
EBOM View.

When the user makes a selection of the Produced Part in the Process Plan form, then the EBOM is
automatically displayed in the EBOM View. The concept is that the user is creating a Process Plan and
MBOM in context of the EBOM that is selected as the Produced Part.

If a Phantom Assembly is selected as a Produced Part, then no EBOM is shown in the EBOM view since
the Phantom Assembly is used only in the MBOM, and does not have its own corresponding EBOM
assembly. Consequently, reconciliation status will not be calculated for the Phantom Assembly (when it is
the Produced Part) and its child parts. Only when the Phantom Assembly is consumed in a higher-level
assembly that has a corresponding EBOM assembly, will the reconciliation status be calculated.

The reconciliation status is calculated based on how the parts in the EBOM are consumed in the MBOM.
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7 EBOM and MBOM Reconciliation

The Reconciliation status is calculated in real time based on how the parts in the EBOM are consumed in
the MBOM. The reconciliation status icons are displayed in the Part Status and Reconciliation Status
columns of the MBOM and EBOM views. When the user hovers the cursor over the reconciliation status
icons, the tooltips provide more information about the reconciliation.

Rows that have certain reconciliation status icons will be shaded in red. This is to draw the attention of
the user to parts in the MBOM and EBOM that are accounted differently.

For children parts in the Phantom assembly reconciliation status will not be calculated since a Phantom
can be built using parts from different EBOM assemblies, and hence does not have a corresponding
EBOM assembly. Also, the EBOM View for Phantom assembly will be blank for the same reason. When
the Phantom is opened in context of a higher-level assembly in the MBOM that has its EBOM assembly,
then the reconciliation status will be calculated for the parts in the Phantom assembly.

There can be cases when both the Part Status column and Reconciliation Status columns have 2
icons.

When the user opens a MBOM, the system calculates the reconciliation of parts in the entire MBOM
structure (that the user has opened). The reconciliation status is calculated in real-time:

e When the user edits the Process Plan View by consuming parts to the Operations or changes the
quantity of a consumed part. The reconciliation status will be displayed when they switch to the
MBOM View.

e Or when the user drags and drops a Part to the MBOM, and enters the Operation Number in the
Operation Column and Quantity in the Quantity Column.

e  Or when the user changes the Operation Number or Quantity of an existing part.

The following table defines the various reconciliation statuses that can appear in the MBOM & EBOM
Views.

EBOM/ Reconciliation Description Icon Reconciliation
MBOM Status Name indicators

View

Both Consumed If a Part in the EBOM is N/A Row shading : No
consumed in the MBOM

And Quantity of the Part in the
MBOM = Quantity of the Part in
the EBOM

Both Partially Consumed | If Quantity of a Part in the MBOM Row shading : Yes
Quantity is less than Quantity of the Part U Icon in Reconciliation
in the EBOM Status Column

Or If the Part exists in more
Positions in the MBOM than it
exists in the EBOM, and Quantity
of the Part in MBOM is less than
the Quantity of the Part in the
EBOM
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EBOM/

MBOM
View

Reconciliation
Status Name

Description

Icon

Reconciliation
indicators

Both

Quantity Split

If a Part exists in more positions
in the MBOM than it exists in the
EBOM

And total Quantity of the Part in
the MBOM = Total Quantity of
the Part in the EBOM (for all the
positions)

Row shading : No

Icon in Reconciliation
Status Column

Both

Overconsumed

If Quantity of Part in the MBOM
is greater than Quantity of the
Part in the EBOM

Row shading : Yes

Icon in Reconciliation
Status Column

Both

Not Make
Assembly

When a sub-assembly is
consumed in the Process Plan of
a higher level Assembly.

But the sub-assembly does not
require its own Process Plan
since the assembly is purchased
or pre-built.

And Quantity of the Part in the
MBOM = Quantity of the Part in
the EBOM

Note if no value is set for make
buy property of a Part then it is
assumed to be Make

Note that in the EBOM the child
parts of the “Not Make” assembly
are shown in grey text to identify
them as purchased parts.

Row shading : No
Icon in Part Status Column

Both

New Version
available

When the generation of the Part
in the EBOM is greater than the
generation of the Part in the
MBOM

In case of this reconciliation
status, in the MBOM view for the
part context menu option
“Update Version” is available to
allow the user to update the
version of the part in the MBOM
to the version of the part in the
EBOM.

Row shading : No
Icon in Part Status Column
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EBOM/ Reconciliation Description Icon Reconciliation
MBOM Status Name indicators
View
MBOM MBOM only Part A Part that is classified as N/A Row shading : No
MBOM only Part Tree icon : MBOM only Part
And exists only in the MBOM Icon
Quantity is user specified and
does not impact reconciliation
status
MBOM Phantom Assembly | A Part that is classified as N/A Row shading : No
Phantom Assembly Tree icon : MBOM only Part
And exists only in the MBOM Iconin Tree
Phantom Assembly can contain
parts from different EBOM
assemblies.
MBOM Assembly not When a sub-assembly is N/A Row shading : Yes
Complete consumed in the Process Plan of Planned Column: Does not
a higher level Assembly. have check-box checked
But the Process Plan for the sub-
assembly has not been created
MBOM EBOM only If a sub-assembly in the EBOM is | N/A Row shading : No
Assembly not consumed in MBOM. But the The EBOM sub-assembly
children Parts of that sub- will be listed in the bottom of
assembly have been consumed the MBOM Tree with a red
in the MBOM line striking through it
Note that this is the case when indicating that the Assembly
an EBOM assembly item is Item is removed or flattened
removed but the children Parts of from the MBOM.
the assembly are consumed into
Phantom Assemblies
MBOM Phantom When the phantom assembly is N/A Row shading : Yes
Assembly, consumed in the Process Plan of Tree icon : MBOM only Part
Assembly not a higher level Assembly. Icon
Complete But the Process Plan for the Planned Column : Does not
phantom assembly has not been have check-box checked
created
MBOM Not in EBOM A Part that exists only in the Row shading : Yes

MBOM

And is not classified as MBOM
only Part or a Phantom

N

Icon in Reconciliation
Status Column
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EBOM/ Reconciliation Description Icon Reconciliation
MBOM Status Name indicators
View
Both New Revision When the major revision of the Row shading : No
available Part in the EBOM s greater than 1 Icon in Part Status Column
the major revision of the Part in
the MBOM
EBOM Removed from When the sub-assembly item is Row Shading : No
MBOM not consumed in the MBOM This row of the Part in the
But the children Parts of the sub- EBOM Tree is displayed with
assembly have been consumed a red Strikethrough across
in the MBOM the row indicating that the
The Item with this reconciliation Assembly ltem is removed or
status in the EBOM view = Item flattened from the MBOM.
in the MBOM view with
reconciliation status “EBOM only
Assembly”
EBOM Not accounted in When a part that is in the EBOM Row Shading : Yes

MBOM

is not consumed in the MBOM

Icon in Reconciliation
Status Column
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8 Workbench

The Workbench Window in the Process Plan and the MBOM View provides access to specific content to
author Process Plans and MBOMs. You can drag and drop Items from the workbench to the Process
Plan tree or to the MBOM.

Dragging and dropping ltems from the Workbench performs the same function as when you use the
Insert/Add Items context menu in the Process Plan Tree and in the MBOM.

8.1 Workbench in Process Plan View

In the Process Plan View the Workbench can contain Parts, Tools, Machines, Documents and Skills.
When the Process Plan View is opened, the workbench window does not display any ltems. You must
make a selection from the drop-down list to add or show Items. Only specific Iltems can be shown at one
time depending on what is selected in the drop-down list.

8.1.1 Workbench Toolbar (Process Plan View)

Add H View H/ Remove T Filter W
|

Items tems Items Iltems
e Parts “ Search

Part Number Name Revision Make / Buy Type Quantity
Parts a

ﬁ MP1872 Btepper Motor NEMA1Y C Make Component 2
Tools _

£+ MP1994) MK7 Drive Gear B Make Component 2
Machines §

£ MP1703 Filament Drive Block Back E Make Component 2
Documents .

£ MP1915 ring .14in ID .246in OD A Make Component 4
Skills

£3 MP1701 MKZ Thermal Barrier C Make Component 2

'l} MP1707 MK7 Plunger D Make Component 2

£+ MP1606 Motor Wiring Harness 42inch B Make Component 2

£+ MPo42g Ceramic Tape A Make Component 2

Figure 29.

e Add Items — Opens the Search Form - User Selects the Iltems that they want to add to the
Workbench (Part/Tool/Machine/Document/Skill) > Selects Items (Multi-select of Iltems from the
search dialog is available)

o When you Add Items to the Workbench it is appended to the Workbench Item list

Note: You must select the Item from the Filter Items drop-down list to enable the workbench
toolbar buttons.
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e View Item — Opens the Form of the selected Item

o Remove ltems — Removes Selected ltem(s) from the list of Items in the Workbench. Multi-select
is available.

o Filter Items — Allows you to select the Item to View or Add to the Workbench. The drop-down list
has the following sections - Parts, Tools, Machines, Documents and Skills.

8.1.2 Parts

When you select the Produced Part in the Process Plan form, then the EBOM is loaded in the
Workbench. The Workbench contains the multi-level BOM. Parts from any level of the BOM in the
workbench can be dragged and dropped to an Operation in the Process Plan Tree.

If a Phantom Assembly is selected as the Produced Part, then no parts are loaded in the workbench as
the Phantom Assembly does not exist in the EBOM. In this case the user can add Parts to the
workbench. Parts in the Workbench only persists in cases when the Produced Part is an EBOM
assembly.

The following columns are displayed in the Workbench for Parts -

e | Part Number | Name | Revision | Make/Buy | Type | Quantity |
8.1.3 Tools

By default, no Tools are displayed in the Workbench when a Process Plan is opened. Tools will need to
be added using the “Add Items” button. Tools in the Workbench do not persist. If you close and re-open
the Process Plan, the Tools will need to be added again to the Workbench.

The following columns are displayed in the Workbench for Tools —

e | Tool Number | Name |
8.1.4 Machines

By default, no Machines are displayed in the Workbench when a Process Plan is opened. Machines need
to be added using the “Add Items” button. Machines in the Workbench do not persist. If you close and
open the MPP tab the Machines will need to be added again to the Workbench.

The following columns are displayed in the Workbench for Machines —

e | Tool Number | Name |
8.1.5 Documents

By default, no Documents are displayed in the Workbench when a Process Plan is opened. Documents
will need to be added using the “Add Items” button. Documents in the Workbench do not persist. If you
close and open the MPP tab the Documents will need to be added again to the Workbench.

The following columns are displayed in the Workbench for Documents —

e | Document Number | Name | Revision |
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8.1.6 Skills

By default, no Skills are displayed in the Workbench when a Process Plan is opened. Skills will need to
be added using the “Add Items” button. Skills in the Workbench do not persist. If you close and open the
MPP tab the Skills will need to be added again to the Workbench.

The following columns are displayed in the Workbench for Skills:
e | Skill Number | Name |

8.1.7 Drag and Drop Items

Items from the workbench can be dragged and dropped to Operations in the Process Plan Tree. The drag
and drop capability enables the creation of a relation between an Operation and the Item (that is being
dragged & dropped).

The drag and drop of Items to an Operation will only work when the user attempts to drop Items to the
first level Operations of a Process Plan. The user cannot drop to Operations of a sub-process plan. To
consume parts within an operation of a sub-process plan the user will need to open and Edit the sub-
process plan and then perform the desired actions.

To drag an Item from the workbench, Right-mouse button press on the item (in the workbench) and drop
it on the Operation in the Process Plan Tree.

A Part, Document and Skill can be dragged and Dropped to the same Operation multiple times. A Tool or
Machine cannot be drag and dropped on an Operation multiple times. If the user attempts to drag a Tool
or a Machine that has already been added to an Operation, they will get a warning message “ltem
already added.”

8.2 Workbench in MBOM View

In the MBOM View the Workbench can contain only Parts. When the MBOM View is opened, the
workbench window does not display any Items. The user must select “Parts” from the drop-down list to
add or show Items.

Note: The Items in the Workbench only persists for the session of the Process Plan/MBOM that it is
open in.
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8.2.1 Workbench Toolbar (MBOM View)

Add H View " Remove 1 Filter W
Items Items Iltems Items

0 Parts “ Seardh

Part Number Name Revision Make / Buy Type Quantity
Parts -

£+ MP1872 Btepper Motor NEMALY [ Make Component 2
Tools .

-U- MP1994| MK7 Drive Gear B Make Component 2
Machines

& MP1703 Filament Drive Block Back C Make Component 2
Documents ~

£+ MP1915 ring .14in ID .246in OD A Make Component 4
Skills

£ mP1701 MK7 Thermal Barrier C Make Component 2

'l} MP1707 MK7 Plunger D Make Component 2

Q- MP1606 Motor Wiring Harmess 42inch B Make Component 2

-ﬂ- MPD429 Ceramic Tape A Make Component 2

Figure 30.

8.2.2 Parts

When the user selects the Produced Part in the Process Plan form, then the EBOM is loaded in the
Workbench. The Workbench contains the multi-level BOM. Parts from any level of the BOM is the
workbench can be dragged and dropped to the MBOM.

If a Phantom Assembly is selected as the Produced Part, then no parts are loaded in the workbench as
the Phantom Assembly does not exist in the EBOM. In this case the user can add Parts to the
workbench. Parts in the Workbench only persist in cases when the Produced Part is an EBOM assembly.

The following columns appear in the Workbench for Parts:

e | Part Number | Name | Revision | Make/Buy | Type | Quantity |

Note: The Parts that are displayed in the Process Plan and MBOM Views are always the same. If you
add or remove a part in the workbench in one View, that change will also occur in the other View
also.

8.2.3 Drag and Drop Parts

Items (Parts) from the workbench can be dragged and dropped to Parts in any level of the MBOM. The
drag & drop capability enables creating a relationship between an Operation and the Part (that is being
dragged & dropped).

Note: Inthe MBOM View, Parts cannot be inserted, or dragged and dropped to a Part that does not
have a Part BOM relationship or is classified as “MBOM only component.”
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9 Work Instructions

The Work Instruction (WI) document is rendered from information in the Process Plan Tree. When the
user creates an Item in the Process Plan Tree, then its corresponding information is also rendered
automatically in the WI. The Process Plan Tree and the WI are different views of the same underlying
data.

The format of the WI is determined by an XML Schema. The elements in the MPP Schema are mapped
to specific Items of the MPP Data Model.

The Work Instruction displays information of the first level ltems of the Process Plan Tree. The following
information is rendered to the WI:

e Process Plan

e Operations

e Steps

e Parts — Parts consumed at individual Operations are rendered in the Consumed Parts Table

e Resources — Tools and Machines assigned to an Operation are rendered in a Resource Table

If the Consumed Part is an assembly with its own Process Plan then the WI of the consumed part is not
rendered in the parent WI. To view the WI of a sub-process plan, open the sub-process plan in a separate
tab.

The following figure shows the ltems in the Process Plan Tree mapped to their respective elements in the
WI. Skill and Document Items are not rendered to the WI.

[o
B

E arasiynovaror
Q, Process

1ans x J) FR001 x| JP 011 X

Figure 31.
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Note: In the previous figure, Z02 has its own process plan. This is indicated by the “+” expand symbol.
Open a separate MPP tear-off window to view the WI of the sub-process plan.

9.1 Creating Items from a Work Instruction

From the Work Instruction you can perform all the functions that can be performed from the Process Plan
Tree.

When a selection is made in the Process Plan Tree, then its corresponding WI element is highlighted.
Similarly, if a WI element is selected, then the corresponding Item in the Process Plan Tree is also
highlighted. Performing any function from the WI will also result in the creation of the Item in the Process
Plan Tree. There are certain functions that do not result in creation of Items in the Process Plan Tree.
This is described later in the document.

To open the context menu from the WI, right mouse button click on the element in the WI. The following
sections provides information regarding the various context-menu functions that are available from the WI
elements.

9.1.1 Context menu for Process Plan

[ﬂ k53 Language: | English

[=] ¥ Process Plan 011 = Z01

ProcessPlan : Process Plan 011 - Z0

51 10: Assemble Motor O Insert Operation
= 1: Pick part from bin Operation 10 : Assemble Motor \ View Produced Part
P6623 —
Step 1 : Pick part from bin I
£F z02
ol® 1731 Part Number Part Name Type
o) 7234
P6623 Motor Phantom
§ 7123
=) MD4233 Z02 Z02 Assembly
Resource Number
1731
C7234
Figure 32.
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9.1.2 Context menu for Operation

»o11 X

e % - (] -

Lc-:ztic-'l:E. = Language:

=] = ¥) Process Plan 011 = Z01
% [=] o 10 : Assemble Motor

ProcessPlan : Process Plan 011 - Z01

= 1 Pick part from bin Operation 10 : Assemble Motor @ © Add Operation
P6623 ~ [s
ﬁ Step 1 : Pick part from bin [£) Insert Document
z02
Q- Insert Part
8 1721 Part Number Insert Phantom Type
e P6623 Phant
z antom
§ 7122 @ [Insert Skil
=) MD4233 02 = Insert Step Assembly
Insert Resource
Resource Nun Remove
1731 Edit tem
7234
Figure 33.
9.1.3 Context menu for Step
» 011 =
o) I3 B[]
=) Locztion: (Bl '} Language: [Engiish Bl
I e e L ProcessPlan : Process Plan 011 - Z01
=] o 10 : Assemble Motor
= 1: Pick part from bin Operation 10 : Assemble Motor -
P6623 S
G . Step 1 : Pick part from bin WMd AT
o® 1731 e / LF Add part Y Tyoe
7234 A t
l PE623 / dd Phantom \ Phantom
- 7123 % Add kil
2) Mpa233 202 | = Add Step ‘ Assembly
I Add Resource /
Resource \lu f
T Remove /
Edit Item
C7234
Figure 34.
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9.1.4 Context menu for Consumed Part

The Quantity of the consumed part can be changed in the WI. Hovering the cursor over the Quantity
column of the Consumed Part table highlights the edit icon.

Selecting the Quantity cell of a consumed Part opens the ‘Change Quantity’ fly-out.

(] Process Plan - PP011 - Google Chrome
[3 localhost/11sp7_6416/Client/X-salt=std_11.0.0.6416-X/Solutions/MPP/PracessPlanltemWindowLayout?state=tabs%20on
File Edit Views Search Actions Reports Tools Help
1 = = | Ia) -
rE=RMICH R I B ?v

(| &
=] =1 ¥) Process Plan PPO11 = 701 PPO11 - Z01

= 10 : Assemble Motor
— 1 : Pick Part Operation 10 : Assemble Motor Edit Change Quantity
- 209 indicator fly-out
= {} Step 1 : Pick Part
{7% P6623
oG 1852 Part Number Part Name Type Quanﬁty( !) Alternates Substitutes
X] 7234
02 Z02 1
w 2417
[ mp4201 P6623 Motor Phantom 1| Quaniy[t ]
Resource Number Name Type
1852 Screw Driver Tool
C7234 Drilling Machine Machine
Figure 35.

9.2 Adding other Elements to a Work Instruction

Elements other than ltems of the Process Plan Tree can also be created in a WI. Adding these elements
to a WI enables the user to make the WI visually rich. These elements can be created for an Operation
and for a Step. The elements that can be created in the WI are:

e Graphic
o List
e Table
o Text
o Title
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9.2.1 Creating Elements for an Operation Iltem

1. When you hover the mouse over an Operation in a WI, the Edit indicator appears.

User Guide

Location: = Language:
(= = )¥ Process Plan 011 = Z01

ProcessPlan : Process Plan 011 - Z01
= o 10 : Assemble Motor

= 1 Pick part from bin Operation 10 : Assemble Motor @

PG623

Step 1 : Pick part from hin

T 202
oe 1731 Part Number Part Name
o) C7234
- P6623 Motor
§ 7123
=] Mp4233 702 202

Resource Number

1731

C7234

Figure 36.

2. Clicking on the indicator adds a container below the Operation. To remove the Container, select
Remove from the context menu.
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3. Right mouse button click in the container to open the context menu.

) 011 =

o =

E Locat 3n:|:= Lo Language:

[=] =1 ) ProcessPlan 011 = Z01
= O 10 : Assemble Motor

s
.
£
-
-
.

ProcessPlan : Process Plan 011 - Z01

Operation 10 : Assemble Motor
P6623 e

L3 202 [V add Document |
- Just Step 1 : Pick part from bin 'ﬁ Add Part
o C7234 Add Phantom
i\ ?’123j Part Number & Add skill P
) MD4233 P6623 = Add Step
702 Add Resource

[ Insert Graphic

Resource | =| Insert List

17|58 Insert Table

u [A] Insert Text

[A] nsert Title

Remove

Figure 37.
4. Select from the context menu to add the element to the Container.

9.2.2 Creating Elements for a Step Item

1. Similar to creating elements for an Operation, when you hover over a Step in the WI, the Edit
indicator appears.

2. Clicking on the indicator adds a container below the Step. To remove the Container, select
Remove from the context menu.
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3. Right mouse button click in the container to open the context menu.

» 011 X
o ¢ E B eI
Locat :n:[- = Language:
=5 (Clpap s Han s A ProcessPlan : Process Plan 011 - Z01
— o 10 : Assemble Motor
= 1 : Pick motor from bin @ Operation 10 : Assemble Motor
P6623
Step 1 : Pick motor from bin
L3 z02 e
o5 1731
8 B 1111118 R — R ST 1 R S 11 1 Insert Gra h'c .................
& 234 Container A =
& 7123 Part Number | =] Insert List me
2 mp4233 P6623 BT Insert Table
A
202 __: Insert Text
\A Insert Title
Resouy  Remove
1731
C7234

Figure 38.
4. Select from the context menu to add the element to the Container.

9.3 Publishing a Work Instruction

The Work Instruction can be published to HTML or PDF Formats from the Process Plan View. To publish
a WI:

1. Open the Process Plan.
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=
2. Inthe Process Plan View click the Publish Work Instructions button 2

This will open the following window.

Publish MPP X

Input Settings

from the top tool bar.

Conversion Format

-
Output Settings

Conversion Result

|Sh0w in browser n

Figure 39.
3. Make the desired selection for Input and Output Settings:
= Conversion Format — PDF OR HTML
= Conversion Result — Show in Browser OR Save to File
4. Click the Convert Button.

Note: The MPP Publishing feature is only available for subscribers. Aras.Essentials.Subscription
license is required to be able to publish to HTML or PDF formats. In addition,
HTMLtoPDFConverter is also required to be able to publish to PDF format.
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10 Location

A location is a manufacturing site where a product/assembly is manufactured. There can be differences in
the Process Plan and MBOM depending on the Location where the Product or assembly is manufactured.
For example, the parts that are consumed by the process plan and MBOM can be different for the

different locations. Also, there can be differences in the operations, steps, resources etc. in the Process
Plans for the different locations.

The Process Plan form has a Locations relationship tab. The user can define which location(s) the
specific Produced Part is manufactured at.

The following diagram shows the Process Plan form for Produced Part - Extruder Assembly that can be
manufactured at 2 Locations — Detroit and Toulouse.

3 PP001 [
o)) B [2-]i]

A Process Plan

Process Plan Number Revision State
PPOO1 A Preliminary

Name
Extruder Assembly

Description

~  Produced Part Locations
@ Locations 7

Q || € |Hidden v o) ME~v | «&-

Location ID Name T
Detroit Detroit >
Toulouse Toulouse -
—_— _____________d_,,
Figure 40.
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The Location can be created from the TOC or from the Locations Relationship tab by selecting Actions:
Create Related.

Warning Location does not need to be entered in the Locations Relationship tab. But if a Location is
entered in the parent Process Plan then for all its sub-process plans, make sure to define the
Locations as well. If not, the Process Plan will not be resolved for the sub-process plans that
don’t have the Location defined.

By default, when the user opens a Process Plan, the Location(s) filter in the Process Plan and MBOM
View will be populated with the first Location in the Locations Relationship Tab (of the Process Plan
Form). The Process Plan and the MBOM will also be resolved for this Location. From the above example,
the Process Plan and MOBM will be resolved for the Detroit Location. If no Location is entered in the
relationship tab, then the filter will be left blank.

The Process Plan and MBOM for only one location can be viewed at one time.

E arasynovaror

Q) ProcessPlans % )Y PPO0T % ¥P 011 x

) PP001 [£

f Edit 0 g’o jn:-v .: v eee

|

S Language:

Detroit

=8 Location:
bly = MP2954
CDEtm't ble Fan
(Toulouse  |hje Heat sink

O 30 : Assemble Mount Assembly

1 ™ A0 - Accambla Cilamant

Figure 41.
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» PP001 [&
G|l %~ @ | e
art Number Name Type Qua... |Ope... |Planned | Part Status | Reconcili...
Detroit Extruder Assembly 1
Toulouse 744 Fan Assembly Phantom 1 10
3 P4523 Heat Sink Assembly Phantom 1 20
= P23124 Mount Assembly Phantom 1 30
£ MP1701 MKZ Thermal Barrier Component 2 10
£+ MP0370-001 M3x5 Socket Cap Bolt Component 4 10 (5]
£3 MPOS4s M& Nut Thin Component 2 10 =
£ MP0190 M3 Washer Component 2 10
£+ Mp1914 Washer .16in ID .25in OD .015in Thk Component 3 10 5]
-l:} MP2590 MKS Bar Mount Component 1 10
£ MP2685 Spacer Black 16.5mm length 3.2mm ID 7mm OD | Component 2 10 (e
- R i ; - . -

Figure 42.

To resolve the Process Plan and MBOM for a different location, for example — Toulouse, make the
selection from the Location(s) filter.

Selecting a location in one view will update the structure in the other view also. For example, if you select
Toulouse from the Location(s) filter in the MBOM View, then the MBOM will be resolved for the Toulouse
location. And the Process Plan will also be resolved for the Toulouse location.
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11 Conflict Resolution

Process Plans can be edited by a user only one level at a time. Whereas in case of the MBOM, multiple
users can edit different levels of the MBOM at the same time. It is possible that conflicts can arise in
saving data when one user has edited and saved data to a row while the other user is editing data to the
same row. Before saving the Process Plan/MBOM the system checks if what is being saved by one user
conflicts with the changes that are made and saved by other users.

The conflicts are detected when the user hits the “Save” or “Done” button in . If conflicts are detected,
then the below error message is shown —

0 All conflicts have not been resolved. Please resolve all the conflicts in the

MBOM View and then save.

Figure 43.
In the MBOM view the following edits can be made:
e Change Quantity (Of a part)
e Change Operation Number (Move a part to a different Operation)
e Remove Part/Phantom (From an Operation)

e Insert Part/Phantom (To an Operation)

©2022 Aras Corporation All Copyrights Reserved. 57

,ﬁ:'aras

User Guide




Aras Manufacturing Process Planning 19

The following table describes the various icons for the Conflict Resolution feature.

Icon Description
1 Unresolved conflict
4|
2 Conflict resolved by “Use my edits” option
3 ‘ Conflict resolved by “Use other user’s edits” option
4 p If Conflicts are detected in lower level children of the MBOM
5 If a particular Part has an Unresolved conflict, plus conflicts are detected in
| )‘ lower level children of the MBOM
6 If conflict for a particular part is resolved by “Use my edits” option, plus
’A conflicts are still detected in lower level children of the MBOM
7 If conflict for a particular part is resolved by “Use other user’s edits” option,
1 p plus conflicts are still detected in lower level children of the MBOM
Figure 44.

11.1 Resolving a Conflict

If conflicts are detected for any rows, they are indicated to the user in the first column of the MBOM view
via an icon as shown in the diagram below. If there are no conflicts, this column is blank. The user must
resolve all the conflicts detected in all the rows in the MBOM View to be able to save their changes.
Selecting the Save button after resolving the conflicts will save the Process Plan/MBOM to the database.

[l Process Plan - R00T - Google Chrome: - OB

[} localhost/11sp7_6419/Client/X-salt=std_11.0.0.6419-X/Solutions/MPP/ProcessPlanitemWindowLayout?state=tabs%20on q

File Edit Views Search Actions Reports Tools Help

FBRBX o9 BE R B ?lv
=
E} Part Number Name Type Qua... Oper... Planned Part Status  Reconcili
5 £ Partl Part1 Assembly 1
£ Part2 Part2 2 10 [v]
£ Part4 Part4 500 10 (1
L Parts Part5 200 10 (]
£ Part3 Part3 1999 10 i
Figure 45.

The conflicts should be resolved by making one of the two selections from the context menu or by
selecting buttons in the top tool bar in the MBOM View. The user has two choices to resolve a conflict —

¢ Use my edits — The conflict will be resolved by selecting the current user’s edits.
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o Use other user’s edits — The conflict will be resolved by selecting what was already saved to the
database by another user.

Part Number MName Type Qua... Oper... Planm
: £+ Partl Partl Assembly 1
. £ Part2 Part2 2 10 [+]
e : Part4 500 10
Remove Part |
Parts 200 10
View Part
Part3 1999 10
| Refresh
| [+ Use my edits
Use other user's edi
Figure 46.

Selecting “Use my edits” will change the information in the row to the current user’s edits and the icon will
change to green indicating that the user has selected “Use my edits” option as shown in the diagram
below.

Part Number Name Type Qua... Oper... Planned
L Partl Part1 Assembly i
L Part2 Part2 2 10
3+ Part4 Part4 500 10
£ Paits Parts 200 10
3 Part3 Part3 1999 10
Figure 47.

Selecting “Use other user’s edits” will change the information in the row to what is saved in the database
by another user. The icon will change to blue indicating that the user has selected “Use other user’s edits”
option as shown in the diagram below.

Part Number Name Type Qua... Oper... Planned
L  Partl Parti Assembly 1
L3 Part2 Part2 3 10
L+ Part4 Part4 100 10
£ Parts Parts 200 10
£+ Part3 Part3 1999 10
Figure 48.

Note: Before the final Save of the Process Plan/MBOM, the user can switch between “Use my edits”
and “Use other user’s edits” options.
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11.2 Conflict Use Cases

This section describes some of the Use Cases when there are two users - User1 and User2 editing
different levels of the MBOM. User2 edits and saves while User1 is editing and before he/she saves the
MBOM. The Use Cases are for the example EBOM, Process Plan and MBOM shown in the following

diagram.
EROM Process Plan MBOM
Partl ProcessFlan-FF1 Fartl
| Part2 (X2) |_CF10 | Part2 (X2)
| Part3 (X2) | _Fart2 (X2) | Part3 (X2)
| Partd (¥2) |_Fart3 (X2) | Partd (X2)
| BartS (¥2) | _ProcessPlan-PFR2 |_Parts (¥2)
B |_OP10
| _Partd (X2)
|_Parti (X2)
Figure 49.

* The quantity of the part is mentioned in parentheses.

Use Case 1 — When User2 changes the quantity of a part and User1 does not make any changes.
1. User2 opens PP1
2. User1 opens PP2
3. User2 edits Part4 Quantity = 5 and saves
4. User1 hits Save

No Conflict
Part4 Quantity = 5 is updated in User1’s MBOM

Use Case 2 — When User1 and User2 change the quantity of a part to the same value.
1. User2 opens PP1
2. User1 opens PP2
3. User2 edits Part4 Quantity = 5 and saves
4. Use1 edits Part4 Quantity = 5 and saves.

No conflict.

Use Case 3 - When User1 and User2 change the quantity of a part to a different value.

1. User2 opens PP1
2. User1 opens PP2
3. User2 edits Part4 Quantity = 5 and saves
4. User1 edits Part4 Quantity = 10 and saves. Conflict error message displayed.
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Red conflict icon displayed in “Conflict” column of Part4

User1 selects “Use my edits”. Icon switches to resolved (green) and row remains as-is (my edits,
Quantity = 10)

7. OR User1 selects “Use other user’s edits”. Icon switches to resolved (blue) and row changes to
User2’s Quantity (other user’s edits, Quantity = 5)

8. User1 hits Save.

No conflict.

Use case 4 - When User1 and User2 change the Operation# and quantity of a part to the same value
1. User2 opens PP1
2. User1 opens PP2
3. User2 edits Part4 Quantity = 10 and Operation# = 20 and saves
4. User1 edits Part4 Quantity = 10 and Operation# = 20 and saves.

No conflict.

If the operation does not exist then in the Process Plan then 2 Operations are created (#20)
both with consumed part - Part4

Use case 5 - When User1 and User2 change the quantity and Operation# of a part to a different value
1. User2 opens PP1
2. User1 opens PP2
3. User2 edits Part4 Operation# = 20 and saves
4. User1 edits Part4 Operation# = 30 and Quantity = 10 and saves.

No conflict.

If the operation does not exist then in the Process Plan 2 Operations are created both with
consumed part - Part4

Use case 6 - When User1 and User2 remove the same part/phantom.
1. User1 opens PP2
2. User2 removes Part4 and saves
3. User1 removes Part4 and saves

No conflict.

Use case 7 - When User2 removes a part and saves. And User1 edits the Quantity and/or Operation# of
the part that was removed

1. User2 opens PP1

2. User1 opens PP2

3. User2 removes Part4 and saves

4. User1 edits Part4 Quantity = 10 and Operation# = 20 and saves.

No conflict.
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Use case 8 - When User 2 edits the Quantity and Operation# of a part and saves. And User1 removes
the part.

1. User2 opens PP1

2. User1 opens PP2

3. User2 edits Part4 Quantity = 10 and Operation# = 20 and saves.
4. User1 removes Part4 and saves

No conflict.

Use case 9 — When User2 removes a Part and User1 does not make any changes.
1. User2 opens PP1
2. User1 opens PP2
3. User2 removes Part4 and saves
4. User1 hits Save.

No Conflict
Part4 is removed from User1’s MBOM

Use case 10 — When User2 inserts a Part and User1 does not make any changes.

1. User2 opens PP1

2. User1 opens PP2

3. User1 inserts Part6 and saves
4. User1 hits Save.

No Conflict
Part6 is added to User1’s MBOM

Use case 11 - When User1 and User2 insert the same part/phantom with the same Quantity and same
Operation#

1. User2 opens PP1
2. User1 opens PP2
3. User2 inserts Part6, Quantity= 10 and Operation# = 20 and saves
4. User1 inserts Part6, Quantity= 10 and Operation# = 20 and saves

No conflict. (2 separate rows of Part6 added to Operation# 20)

If the operation does not exist, then in the Process Plan 2 Operations are created (#20) both
with consumed part - Part6

Use case 12 - When User1 and User2 insert the same part/phantom with different Quantity and same
Operation#

1. User2 opens PP1
2. User1 opens PP2
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3. User2 inserts Part6, Quantity= 10 and saves
4. User1 inserts Part6, Quantity= 20 and saves

No conflict. (2 separate rows of Part6 added to Operation# 20)

If the operation does not exist then in the Process Plan 2 Operations are created (#20) both
with consumed part Part6

Use case 14 — When User2 removes an Operation (from Process Plan) and User1 adds a part to that
Operation

1. User2 opens PP1

2. User1 opens PP2

3. User2 removes Operation#=10 from Process Plan view and saves
4. User1 inserts Part6, Quantity= 20, Operation#=10 and saves

No Conflict
New Operation item with Operation#=10 is created

Use Case 15 — When User 2 removes a Process Plan where a Part is consumed and User1 changes
quantity or Operation Number of that Part

1. User1 opens PP2.

User2 removes Process Plan PP2 and saves.

User1 changes Part4, Quantity= 20, and saves. Conflict error message displayed.
Red conflict icon displayed in “Conflict” column of Part4.

User1 selects “Use my edits”.

2

Warning message displayed - “Parent Process Plan was deleted. ‘Use my edits’ option is
unavailable”.

7. User1 selects “Use other user’s edits”. lcon switches to resolved (blue) and Part 4 is removed
from the MBOM. Part 5 will also be is removed from the MBOM since its Process Plan was
removed.

8. User1 hits Save.

No conflict.

Use Case 16 — When User 2 removes an Operation where a Part is consumed and User1 changes
quantity of that Part

1. User1 opens PP2

User2 removes Operation OP#10 and saves

User1 changes Part4, Quantity= 20, and saves. Conflict error message displayed.
Red conflict icon displayed in “Conflict” column of Part4

User1 selects “Use my edits”.

o gk~ w DN

Warning message displayed - “Parent Operation was deleted. ‘Use my edits’ option is
unavailable”.
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7. User1 selects “Use other user’s edits”. Icon switches to resolved (blue) and Part 4 is removed
from the MBOM.

8. User1 hits Save.

No conflict.
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12 Process Plan Revision Control

The “Process Plan” Lifecycle is associated to the Process Plan ltemType. To release a Process Plan the
user must manually promote the Process Plan Item to Released state and then create the next revision of
the Process Plan Item.

When the Process Plan Item is revised, the new revision of the Process Plan will point to the Parts
(Produced & Consumed) and the other related Items (Tools, Machines, Documents, Skills) in the Origin
Process Plan.

The user should manually replace the Produced Part to the new revision of the Produced Part and
change the Consumed Parts if required.

The below diagram shows the Process Plan lifecycle —

IManufacturing Engineering
) ‘ Manufacturing Engineering  Manufacturing Engineering Manufacturing Engineering
"'7---7---- '“--7.__7____7_ S S — - — S S
- r~ S -
p ~._Manufacturing Engineering o 4 o ‘“--\ o v o
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~ _ Manufacturing Engineering _— |
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Manufacturing Engirieering ~ Manufacturing Engineering ™ _— . . .
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L .o0- ]
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Figure 50.

Warning The behavior for all the states in the Process Plan lifecycle is set to fixed. Changing the
behavior of a state(s) to float or to a different behavior must not be done as this will result in
MPP functionality to not work correctly.

12.1 New revision of a Produced Part

When there is a new revision of the Produced Part it is indicated to the user in the MBOM/EBOM “Part
status” column as an icon. If the user wants to consume the new revision of the produced part in the
parent Process Plan, they will have to do a save as of the sub-process plan and replace the produced
part/consumed parts as required.

12.2 Manual Versioning of a Process Plan

Manually versioning the process plan is recommended in cases when the user wants to add/remove
operations, steps, tools, machines etc. That is any changes to the process plan other than changing the
produced part/consumed parts. If a sub-process plan is versioned, then the system automatically points
to the latest sub-process plan in order to resolve the Process Plan and MBOM.
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