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We need to address the skills shortage

encountered in large, small and medium size
manufacturers, distributors and service

providers
The skills gap is widening

Over the next decade nearly 3 ¥ million manufacturing jobs will likely
be needed and

2 Million

2025
are expected to go unfilied due to the skill gap

i The implications are significant
i Ewery job in manufacturing creates anaother 2.5 new jobs

i..n local goods and services. For every 51 inwested in manufacturing,

ey another $1.37 in additional value is
2.7 Million created in other sectars.
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g
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Need in academia to effectively
teach ERP concepfs

e USINg a hands-on, real
world ERP software tool in
the classroom, that reflects
what is used by employers
during their ERP training
and business use.




Need for employees with these ERP
skills

e just as we see many skills
lacking in machining,
programing, we see the
lack of cross functionadl
knowledge in the effective
use of an enterprise
system.

Sales Planning Production




As technology becomes more
advanced in industry

e the need for a better trained
and prepared workforce
becomes more crifical to
building a sustainable talent
pipeline.




Industry speaks

 |In arecent survey, 30
percent of companies said
finding the right applicant
has grown harder in the
past few years.




Manufacturing is playing a significant role
IN Its re-shoring info America.

e Companies are grappling with
ways to distinguish themselves
through their intellectual
capabillities, process
Improvements, information
technology, people, and
shop floor management tools.




The flow of accurate information within o
manufacturing company

e enables that company to
successfully tfransform the
INputs (raw materials) into
outputs (finished goods)
that customer’s value.

e Just as important are the
people they need to do
that!




Skills gap

e There is a current skills gap in
employee’s knowledge of ERP systems
that prohibit companies from
operational excellence.

)
Skills in which manufacturing workers are most deficient h
2

/0% 69% 6/% 60% | :
technalogy/ problem basic technical math skills ﬁ
computer skills solving skills trainin q .1

I e ——

Note: Perceniage Indicates the parcentage of exacutivis who did not opt for “Extremliey sulfdent™ of “Sufficient” ‘

Source: Deloitte -The Skills Gap in U.S. Manufacturing 2015 and Beyond '!f




QOur purpose is to describe the effort at
Farmingdale State College :

e O educate our students in
understanding Production
Management and Master
Production Schedule (MPS) by
using an ERP tool, used in over 700
local manufacturer, distributors

and service providers.
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Creating the Environment

 The “hands on” ERP learning | - 'I
environment was facilitated by | §
a gift of ERP software licenses &/ , ,.
from Infor Global Solutions -\____,._/

 The courses were then
developed by Farmingdale
State College and Synergy
Resources. Synergy Resources
helps manufacturers improve
their organizations and their ;
productivity P
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Students learn from companies SME’s how they
perform their functions using this tool on the job .
e Estimating
e Engineering
e Order Entry
e Purchasing
* Inventory Control
e Work Orders
e Shipping
e Billing
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This learning is complimented with

e touring local manufacturers
who use this tool and having
production confrol experts
using this tool come into our
classrooms.
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Company Visits

e Students see these exact screens at local
manufacturers during the information
sessions af these company’s before the
walking ’rours.

I:LJTU RE | NVESTM“ENTS

designatronics makes

page 3

' INNOVATIVE PARTN ERSHIPS

- saes conferei a successiul exchange of knowledge. Ideas and Informaton

MASKING CONNECTIONS

daeshow program

—-———

* AUTUMN 2014

Engineered Solutions for a World in Motion

Designaronics .
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Creating Learning Experiences

e Students are infroduced to a
company that manufactures
Solar Collectors

e Students identify the desired
schedule (forecast) and
populate a Master Production |
Schedule. '

 They create a BOM with work
orders adding operations and
marterial.
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A Solar Collector is built using ERP

PV Module Anatomy

Glass: Module Encapsulant: Traces: Metallic
Tempered, antiglare Ethylene vinyl acetate conductors
Antireflective
Coating

N-Layer Silicon:
Phosphorus doped

P-Layer Silicon:

¥ Boron doped
\\ [ Traces: Metallic
<& J conductors

odule
Encapsulant:
Ethylene vinyl

acetate

Back Sheet:
Polyvinyl fluoride
film

Note: Material
thicknesses not to scale




Students meet the staff of the Superior
Solar Company and their Goals

John Ward wants [ v The company will need
: to reduce product costs,
to t?reak_ into the John Ward plan inventory levels
residential solar Fresident and CEO ; . ’
market with a new increase capacity and
lan to purchase the
roduct called the p )
gx_1%01 — right materials
]
TN Y [/ N N
= e , : Jennifer Ross
WP Art Lankin Cennis Gold VE
of Seles & Vo o Prodution&
Marketing Engineering Opergtions Materisl Planning
R S N N




All manufacturing companies
that produce products

must define Iin detall;
e how a productis made,
e what materials are used,

e and what it should look
like when it is completed
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Students learning how to use
an ERP tool

e need to understand this entire
process which is called
“Product Management”.

(APlCS) planning, scheduling, execution, and control of the process of ﬁ
converting inputs into finished goods —
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Differs in complexity from company to
company

e students learn fundamentals
that are typically:

e crifical dimensions of the
product “Assembly” drawing

e List of materials; Bill of
Material or BOM.

o |ist of steps; Operations Sheet

 Together they create @
structure called a “Bill of
Manufacture”
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Students learn that every ERP system has a module that
allows Designers and Engineers to store the information

e This module is a series of tables
that store the materials
needed for a part (BOM),
(Operation Sheet), the Quality
information and all Drawings 7=

that may be required. r..—_—~=is
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The information that is stored in these tables
are then used

e 10 create "Work Orders”
when the Planning
Department decides that it
IS fime to build a part to
meet demand.
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Students Enter Paris into the system

B Part Maintenance - Infor VISUAL - FARM712 - =] = |
File Edit View Maintain Info Options Notes Macros Help
IBRTC B 4PY XB T L[2?]

Site I MMC
Part ID *| SX-1001 5 Settings
Part Description | Solar panel e Fabricated O Detail Only
Stock UM ™ EA = [ Purchased Stocked
Shipping VWeight [0 Consumable O ToolFixture
Weight UM = [0 Demand History [ Auto lzzue
Eng Master Eng ID | 1 [ Inv Tx Locked Supply Then Leadtime
Product Code B
Commodity Code B
Case Qty
Pallet Qty

Pref Vendor ID

Pref Vendor Name
WManufacturer
Manufacturer Part ID
Default Package Type
Default NMFC Code ID
Inspection Reguired

Ship Dimensgions

Primary Warehouse ID
Primary Location ID
Auto-issue Warehouse 1D
Auto-issue Location ID
Inspection Warehouse ID

Inspection Location ID

Costing  Planning  Accounting m User Def  Piece Trk  Specifications  Intrastat  Order Mgt 4k

Alal gl g ognoal
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The ERP system allows students to enter
information about a product by using
three primary areaqs:

 Shop Resources - this table allows us
to define the resource areas that we
will need.

e Part Maintenance — as seen in earlier
chapters, this table will contain the
parts that are needed to produce the
solar panel.

 Manufacturing Window - allows us to

associate operations and material to
develop a product structure
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Shop Resources in Shop Resource
Maintenance

Students Entering Data into the ERP System
"E® Shop Resource Maintenance - Infor VISUAL - FARM....=| o= eS|

File Edit View Info Options Macros Help
IBRBC|4r v L2
Site D MMC
Resource D *| FOUNDASSY E+t
Description [FOUNDA'I'IDNASSEMBLY =
Other  User Defined 4 b
Costs
Setup per hour 45.00
Run per hour 35.00
Run per unit 0.0000
Labor G/L Acct ID Bl
Cost Category
Department ID B+t
Burden Costs
Burden/hour 0.00 Percent 0.000
Burden/hour (run} 0.00 Percent 0.000 |
Burden/unit (run} 0.0000 |
Fixed burden 0.00 I
Burden G/L Acct ID q
[ |
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Making an Engmeerlng master

Work Order Header

Type

Work Order

Site I KMMC
Fart |0 SX-1001
Part Description  Solar panel

Warehouse D =

Base ID/Job 1D 5X-1001

!

Quote Master New Part New Site Part

[} Show all parts

Specifications
Eng IDfLet D O
| SplitlD 0
Release Date  2/24/2013
Want Date  2/24/2013
CQuantity [—1|
User Defined  Engineering 4 b
Engineered By [ | Product Code [ w] el
Engineered Date | 3/18/2012 t:ummumtyt:ude[ ¥|
Drawing Number l | Traveller Printed
Drawing Revision [ I Current Stage/Rev

Drawing File [

| E E Original Stage/Rev

[ Forward Schedule from Release Date
Treat Release Date as Hard
[} Blanket Order

Stock UM EA

[ Inactive
[ Allow Alternate Parts

Customizable UDFs Project T&C
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When students build the product:

e first step is an Operation called Foundation
Assembly coded as FOUNDASSY.

'n Cperation

= | |

DB+

Type

Resour ce D% FOUNDASSY
Operation Seq# | 10

Seryice ID

Al gl

Other  Costs  Adwvance d  Scrap/Yield Servic

ice  Quotes  User Defined 4 b
Trans days 0.00 |

Run * 1.00
Run Type *
Load Size

Start Date Move Hrs
End Date

Min Move Oty

[O) Report earned value quantity from this operation
[C) Default task for the project

Students follow these steps to add this operation
Click on the card so that an arrow points aft it

— Right Click and a menu will appear
— Select ‘Add an Operation’

— A new box will appear on the screen

27



Students Add Material to the Product

Structure
e To add material

r B
B Material - M SX-1001 Seq# 10 Pc# 50 (o] & e
File Edit Info Options Macre Window Help
BB +IX
Piece #Sub ID | 50 Materia LegDeta
PartID 55 Descr | slivs) &5, IN-Layer EA
Warehouse ID
WBS
"l Inherit Demand VWarehouse Current Part Stage/Revigion
Alternate Part Criginal Stage/Revision
Criginal lssuing Piece #
Specifications  Costs  Vendor Quotes  Planning  User Defined RefC 4 »
Oty Per 1.00 G} Oty per (start gty) Reference #
I
' Fixed C!ty* 0 O Qty per (end gty) lzzued Oty 0.00
Scrap% 0.00 Usage UM =
Dimensions
Length Width Height
h .
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If we complete all of the parts and
resources, the "Bill of Manufacture”
should look like this:

H File Edit View Status Change Info Options Window Help

BEDR|[?2|QanD T¢CX® Y REERNERBE@DG s Q2"

0 PACK - Pack 4 per box

10 C-1008 - Shipping Box
0.2500 Qty Reqd
30 QC - Setup panel in test area and measure output

5 SEALANT MACHINE - Seal Unit together

10 C-2001 - Sealant
120.0000 Qty Reqd

0 CELLASSY - Assemble PV Cell and glass cover

20 C-1007 - Cover Glass
1.0000 Qty Reqd

L;IO C-1006EX - Encapsulant

.0000 Qty Reqd
10 FOUNDASSY - Take materials 1 thru 5 and, using adhesive,

50 C-1005 - N-Layer
1.0000 Qty Reqd
40 C-1004 - P-Layer
1.0000 Qty Reqd
30 C-1003 - Metallic Conductors
.0000 Qty Reqd
20 C-1002 - Acetate
.0000 Qty Reqd
10 C-1001 - Back Sheet
1.0000 Qty Reqd

M SX-1001 - SX-1001 - Solar panel
1.0000 -

29

<




Now they select the File pull down menu and
then they select the Master Production

Schedule.

Masier Production Schedule

Part 1D [==] ]| 1007

| tardard & olar Paral I:Inhnr'u;l|

wharehousze 1D Urivarsal
Forecast Forecast Required Schedule | Dapof | Schedule | Order | ATF Cu
D ate (] (1] Lty Drate whaal Lty (1 {T]
| I
A s >
[ Inmert ] [_ [ =l=te ] [_ Copy ][ Fante ]
Souto Bl
bty UETE b ultiples O 3 Schedule ) Forecast [ Copy forecast ]
Fill quartity |10.00 | Harizan [periads] 6 | [_Fil selected or all_|
Week begin | b or = | Feriod zize [davs] |3I:I | | 2ero zelactad o all |

| Save || Close || Aebesh |

[ Import/E wport forscast. ] [ Customer forecasts, . ]
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Students enter a Master Production
Schedule into Visual

s tudents Receive a Forecast from

Sdales| Jan | Feb | Mar | Apr [ May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
SX- |50 | 100 [ 200 | 250 | 325 | 400 | 450 | 500 | 500 | 650 | 650 | 700
1001
RX- | 200 | 200 | 225 | 250 | 250 | 275 | 275 | 300 | 300 | 300 | 325 | 350
1001

—Thenenter into a Master Production Schedule in the ERP System

L 1/m4 | gund | iz | anzo | snvand | snvand | tnzma | ensoi | anamd | 1oz | 1| a2
2 | S 1000 000 000 RS0 4000 400 OO0 SN00  CS0 600 700
CoforesDemend | 000 O0W 000 0M 000 00 000 000 000 000 000 0W
DepenceeiDesmand | 000 000 Qo0 Q00 000 0 0 0 oW 00 0 00
Gioss Deand | S00 10000 000 26000 WS00 4000 400 000 50000 6000 65000 00O
Cusent MPS | W 0m  O0W O0M DM 0 00 00 OM 00 (W 0w
CweriMPpen | 000 0 00 Q0 00 00 O0® 00 OW 0w 0W 00
Suggeited AP Relsate |
CowifimedOces | 000 000 00  0M 000 Q00 000 00 0M 000 0o 00
Poecledinentop | 5000 15000 B000 60000 LB00 NG00 TS0 27500 2S00 MS00 700 47700
SugededMPS_ | S0 1000 2000 200 ZB00 000 400 SO0 SN0 6000 €000 700




Running MRP

e File pull down menu again but now
select ‘Material Requirements Planning

‘I.I'ISU.E.L MRP(tm) - Material Requirements Planning - MMC

==

Warehouse

Options

Univerzal

All Clear

{:} Process all top level partz (regeneration}

(8) Process parts changed since last run (net change);

Parts reguiring MRP processing 23

[ single pass (next level down only)

MRP exception marking limits

(&) Mo haorizon Haorizon
(") Fixed horizon
() Plus part leadtime

[ Wet on-hand quantities for master scheduled parts
[ Apply mindmax/multiple to master scheduled parts
[J Exclude on-hold customer orders

[J Exclude unreleased work orders

[J Log MRP
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When the MRP run is complete, the
Material Planning Window will look this

B Material Planning Window - Infor VISUAL - FARM712

H Eile Edit View Info Options Notes Macro Window Help

he F=. Ju e 5
IBCOBB| AP L P EELaBWCORIBBHanET 28 |7
Ste 1D MMC Part D [EETI 2 4PE ol Where Used
Fabricated Drawing I Product code Primary Whs
Purchased Drawing Rev No Commodity Primary Loc Leadtime Buffer (in days) 0
Stocked Planner Order Policy Order point at 0.00  Total On Hand 0 Min Leadtime (in days) (]
Autolssue Buyer Leadtime 30  Total On Hold 0 Demd Horizon (in days) 30
InzptReqd Active ECN Safety 0.00 Netable 0 Latest Buffer Status
PieceTrkd EnglD 1 Whs On Hand Pref Vendor ID Emergency Stock %
Obsolete UM EA 'Whs On Hold Min/Max/Mult 150150 Replenishment Level
Warehouse ID 'AIIWarehnuses v All Warehouses
Demand Date Oty Req'd Oty Req'd Oty Alloc'd Gty Stat Stat Peg to Customer ID  Consignment Dim UM Projected  Net Qfy Due Oty  Due Qfy NetAlloc'd Due Date Ris Date  Stat Stat Order I
Warehouse Required Required Allocated  Fulfiled  Required Demand Quantity Due Allocated  Fulfiled  Due Qty
[} 100.00 100.00 100.00 0.00 100.00 | 1/23/2015 132015 R |R  40117H
1172017 100.00 100.00 .00 10000/ R R CO020221, Cust NORIND m 0.00
212017 100.00 100.00 0.00 10000 R R CO020222 Cusi NORIND [} o.o0 100.00 100.00 0.00 100.00 212017 12M2016 R R 401181
207 100.00 100.00 0.00 10000/ R |R | CO02022/3, Cust NORIND 0 0.00 100.00 100.00 0.00 100.00 3122017 (12M2016 R (R 401191
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Student Inputs

e Students can see that MRP used
the Master Production Schedule
data to generate ‘planned’
work orders’ for the quantity
and dates on the schedule.
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Scheduling and Capacity Planning are

Reviewed
Scheduling
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Theory of Constraint Concepts

FOUND ASSY Capacity and Load

Capacity

Prod | Prod Prod Prod Prod Prod Prod
B B A A A A

D D D D D D D
Jil A A A A A A
Y Y Y ¥ Y Y Y
1 2 3 6 7

T 1

Due Date Due Date

Product B Product A



Understanding how
Throughput can be optimized




Conclusion

By addressing the skills shortage
In large, small and medium size
manufacturers, distributors and
service providers,

we are preparing our sfudents r_—_—«ﬁ,
to use this enterprise technology ﬁ
effectively and efficiently.
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Conclusion

In matching, the
undergraduate curriculum in
these ERP courses with skills
that our local industries need

we are meeting those critical
elements in our national and
local economy.
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Conclusion

e Students from all disciplines
take these ERP courses at
Farmingdale State College
and there are many now
placed at local companies
meeting these needs.
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Conclusion

e With over 700 companies
locally, that use this ERP, there
IS a demand for this type of
prepared student

e prepare our students for entry
into manufacturing, .4
distribution and or service
companies.
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Partnerships

e Classroom visits are very
valuable to helping the
students connect the idea
and acquire the knowledge

e Hands on applications in
the lab reinforce the
Orocess

* Tours cement the
understanding
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Farmingdale State College
is dedicated to:

Teaching through

innovative and effective
methods by developing
and promofting the use of
real world tools in our
business and computer
courses with the help of our
Industry Pariners
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Farmingdale
State College

Questions?

Thank you
Gene and Jill

DRIVING EDUCATION FORWARD

» SYNERGY

VISUAL ERP UNIVERSITY
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Contact Info

osulljo@farmingdale.edu gcaiola@synergyresources.net

Farmingdale State College Synergy Resources

Farmingdale
State College

DRIVING EDUCATION FORWARD

» SYNERGY

VISUAL ERP UNIVERSITY
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