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Manufacturing Business Challenges

» Managing manufacturing complexity while minimizing planning time
» Re-planning due to demand, supply, or capacity changes
» Lack of quick what-if analysis

» Lost production time due to inefficient sequencing
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Impact on the Business

Low customer satisfaction

Lost sales opportunities

>

>

» Higher production costs
» Higher supply chain costs
>

Lower profitability
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Real World Constraints

» Capacity Constraints
Material, Labor & Tooling Constraints
= Lot/Batch Sizes

» PM/Downtimes

» Sequence Dependent Changeovers

» Multi-Step & Alternate Routings

» Managing Plant Disruptions & Changes
N Eapture Tribal Knowledge
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Impact on the Supply Chain Planning Process

» Unreliable capacity plans and production schedules make it difficult to balance supply and
demand

» Other departments miss their targets:
Demand Planners
Inventory Management
Manufacturing

» Sales and Customer Service




‘ Production Planning and Scheduling
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i@ Capacity Planning and Scheduling
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Manufacturing Optimization (MO)

Welcome to the Portal

Production Apps




Master Production Scheduling

From Wikipedia, the free encyclopedia

SIS

» A master production schedule (MPS) is a plan for individual commodities to be produced in
each time period...This plan quantifies significant processes and resources in order to optimize
production, to identify bottlenecks, and to anticipate needs ...Typical MPSs are created by
software with user tweaking.

» Master Production Schedules do not include every aspect of production, but only key elements
that have proven their control effectivity...The choice of what to model varies among
companies and factories.

» The MPS translates the customer demand (sales orders, PIR’s), into a build plan using planned
orders...Using MPS helps avoid shortages, costly expediting, last minute scheduling, and
inefficient allocation of resources...

» A MPS is not a Final Shop Schedule ... calculating scheduling and execution details after MRP



https://en.wikipedia.org/wiki/Production_planning
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Capacity Planning with MO

Monthly, Weekly, Daily

» Constrained Master Production Schedule
= Multiple scenario comparisons — unconstrained vs. constrained
= Handle multiple plants and contract manufacturers

= Take demand, fill in capacity model and

» Leave thingsin an overload situation to show

* Exactly how over utilized key resources are
* Exactly which products and/or customers are at risk
» And..

» Perform “build ahead” level loading

* Show how soon to start production to avoid the overloads and satisfy demand
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Planning Process Flow

» Model any production process:
= Batch process — Food, pharma, beverage, paint, CPG, chemical, etc.
= Discrete Fab/Assembly — Automotive, aerospace, job shop, etc.

» Make to Order, Make to Stock

» Model any calendar:
= By plant, department or individual work station

= QOperators as well as equipment

» Model any secondary constraint:

= Tooling, operators, critical BOM items, etc.

» Model set up/changeover/cleanup segments accurately:

= Set up/clean up segments calculated dynamically and sequence-dependent
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Planning Process Flow

12 — 18 Months 3 — 6 Months Weeks / Days Days / Hours
Assembly Machining  Die Cast
Long Term Sales Plan Parts Ordering Master Schedule SelrEa = Sicele Sebeclue
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Long Term Capacity Plan
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Workspaces

Capacity

Product

Process

Demand

Reports

Settings

MNotifications

Plants

Plant Areas

Machines

Tooling

Labor

Work Centers

Cycles

Patterns

Holidays

Workspaces Work Orders

Capacity Order Filter

Product Due Date Quoting

Process

Order Split
Demand
Reports

Settings

Notifications

Workspaces

Capacity

Product

Process

Demand

Reports

Settings

Notifications

Routings

Codes

Equations

Matrices

Look Up




| MO Tailored Workspaces

Gantt Order Scheduler Workspace ® Sandbox Schedule ® All Plant Areas ®
All Orders ® Feb 02,2019-Apr 03,2019 @ Day
. Feb 2019
Machines
Thu 02-Sat 03-Sun 04-Mon 05-Tue
;
uite [
SVOrd0002#10-1
Suite 2
Line PO1 [ ]
JJOrd0002520-1
Line P02 .-
SVOrd000... SVOrd0002#20-1
Line P03 I B
JJOrd0001#20-1
Order N # of T T c T o0 Y s T edule Start
JJOrd0oo1 2 Early Johnson and Johnson 02/11/201910:06:00 02/01/2019 10:06:00
JJordooo2 2 Early Johnson and Johnsen 02/15/2019 10:08:00 02/01/2019 10:07:00
SVOrdoool 2 Early Suave 02/08/2019 10:12:00 02/01/2019 10:12:00
SvOrd0ooo2 2 Early Suave 02/15/2019 10:13:00 02/01/2019 10:13:00

06-Wed

02/04/2019 12:00:00

02/01/2019 05:30:00

02/01/2019 04:00:00

02/05/2019 10:36:00
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Capacity Planning Model

» Increase schedule visibility

= (Can be driven by bottleneck process

» Production schedule

= Sequence dependent setups

» Detailed shop calendars and setup calculations provide true capacity requirements

I
PLANNING ———  -[J=  ——— EXECUTION O
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MO Environment

& 8@ htips://mainuat.dsxnextgen.net/#/workspace/default

NOIM Gant2 © Sandbox Schedule

LA
Ganttz @ Sandbox Schedule @
Choose the schedule
All Orders @ Your Plant areas
All Orders @ Jan 01,2018 - Mar 02, 2@
Live Schedule
hi All Plant Areas
Machines Machines
B DefaulteA
TestMach TestMach




iim MO Tailored Workspaces

Gantt w Stats and Orders @ Sandbox Schedule @ All Plant Areas ©®
All Orders @ Feb 02,2019-Apr 03,2019 @
Machines Feb 2019
30 Jan 12:00 AM 02 Feb 12:00 AM
Suite 1
SVOrd0002#10-1
Suite 2
Line P01
JJOrd0002820-1
Line P02

5... SVOrd0002#20-1

/2019 1:20 AM JJOrd00071 #2041

Orders System Order Statistics Schedule Operation
Total 4 Statistics
Completed
Suspended Completed 0 Total 8
= Expected Late = Late Suspended 0 Complete 0
= On Time
Active 4 Suspended 0
, Schedule Order Statistics Scheduled 8
Unscheduled 0
0 Total 4
Total Active 8
Completed 0
Suspended O OnTime 0
Total Active 4 Expected Late
Late 8
OnTime O

Expected Late 0
Late 4

Last Scheduled 02/05/2019
Tima n2-2A

05 Feb 12:00 AM 08 Feb 12:00 AM

Operations

Completed

Suspended
= Expected Late == Late
= On Time

=\

11 Feb 12:00 AM

Order Number
JJord0001
JJord0002

SVOrd00o1

SvOordoooz

Three Days

17 Feb 12:00 AM

20 Feb 12:00 AM

Customer Name

Johnson and Johnson

Johnson and Johnson

Suave

Suave



MO Scheduling and Capacity Planning Settings

P T St

pod 3
Gant2 © Sandbox Schedule ® DefaultPA @ e o
= Generate —
All Orders @ Jan 01,2018-Mar 02,2018 @ Day = Schedule =
Gantz @ Sandbox Schedule ® DefaultPA © ) of
Get Live —
All Orders ® Jan 01,2018-Mar 02, 2018 @ Day Schadula =]
Machines LA
b 4
Generate Schedule
Order Filter Schedule Setting Generate
{ ]
Select Order Filter Select Setting

i il _
+/ Generate Schedule




‘ MO Scheduling and Capacity Planning Settings

Ganttz2 @ Sandbox Schedule @ DefaultPA ® 'ﬁa 'U:

= ® Global
All Orders @ Jan 01,2018-Mar 02,2018 ® Day Uit ). Settings

2

Configuration x
> Units
Setup Units Run U
H Pieces/Hour
Cleanuy Owvertim
Hol Hour:
ransfer Tim Ti
Ho H
Step S Lag
Ho H
> Schedule
Base Date
01/01/2018 1:00 AM
Predecessor Operations
Successor Operations
t t Promy
I ost
JIT




S / .
— - - "/ ‘ 1

The Virtues of Clean Planning

» Feasible plans

» Lead to achievable schedules

= Difficult to do in complex environments

» Achievable schedules

= Start with feasible plans
= |ead to predictable production
» Predictable production

= A “Lean” principle

=  Symptom of good planning
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MO Master Production Schedule

Monthly, Weekly, Daily

» Evaluating a production plan: Utilization of machines & parts produced

» Review resource utilization and allocation of time to products

= Allocation of production lines to products by family, customer, etc. Ny o

= Utilization summaries by production line and / or location and / or facility i @
« Total time spent on each machine ————

=  Qverall utilization of the machines




Capacity and Utilization

» Minutes used by Setup, Run, and
Cleanup processes over time

» Minutes utilized by part by time

» Total minutes used by machine over
time

» Utilization of machine over time

Jsed by Process Minutes Used by Part

6k

IS
£

- :
Week
9

Week Week Week Weex
10 n 12 13
o
® Cleanvp @ Run @ Sewp e
S rmE
Machine Utilization
6
ax
o
Week
B
Week Week Week
n 12 13
Setup Minutes Run Time Minutes Cleanup Minutes Total Duration Minutes Utilization
by Machine .
0 102 0 102 2 ASO1
0 2,004 0 2,004 AS02
0 160 0 160 AS03
0 1076 0 1076 _
0 21,556 o 21,556 Al
1-100f17 -

<

e b & < Period: March 2018 >

Week
n
447160-9371FREZ 4,518
447160~7740FREZ - 96
447160-72830TEZ : 106
8 29

Week Week Week Week
10 1" 12

104
56
88
80
Week Week Week Week
10 12 13
@ Used Minutes o Available Minutes  «@= Utilization
Available Minutes Used Minutes Utilization

22,575 21,556 95.5%

1-80f8
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