
TOWARD PRODUCTION:
PROTOTYPE AND FULL-
SCALE
Lalit Patil

University of Michigan



Product development process

Market 
Study

Conceptual 
design

Detailed 
design

Production
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Will the final product be good 
enough?
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 Final success also 
depends on

 Materials selected

 Manufacturing 
practices

 Distribution practices 

 …
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Bill Of Materials (BOM)

A structured list of the 
materials, parts, 
assemblies and their 
respective quantities
that define a product. 



Example

From Krajewski & Ritzman, “Operations Management”, 6th Edition, Prentice Hall



BOM:
Subassemblies and components

Ladder-back  chair

Ladder-back 
Subassembly  (1)

Back legs 
(2)

Back Slats 
(4)

Seat Subassembly 
(1)

Seat frame 
(1)

Seat-frame 
boards (4)

Seat cushion 
(1)

Front 
legs (2)

Leg supports 
(4)



Bill Of Materials

Item 
No

Sub-
assembly

Intermediate Purchase 
Items

Units Cost 
($)

Source

1 Seat 
subassembly 
(1)

Seat frame (1) Seat 
frame 

boards

4 0.55 USA

Seat cushion 1 1.56 India

2 Ladder-back 
subassembly 
(1)

Back  legs 2 0.45 China

Back slats 4 0.35 China

3 Front legs 2 1.10 USA

4 Leg supports 4 0.35 USA



BOM in your project

 Develop BOM

 determine components

 determine subassemblies
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Prototype?

When? Why?

What? How?



Prototyping (When?)

Concept Details Fabrication



Prototyping (Why?)

Feedback Demonstrate Feasibility Milestones!



Prototyping (What?)

Sketches
CAD/

Drawings
Physical Simulations



Prototype vs Final design

How and why is 
your prototype 
different from the 
final product?



Prototyping (How?)

Prototype 
fabrication

Design 
BOM Location

Material

Authority

IntegrateProcessLabor

Time

Make 
Order

Procure

Budget



Prototyping (Budget?)

200 dollars Per site

For local 
expenditure



Operation sheet



Operation sheet

NOT REQUIRED IN REPORT



System Integration plans

Subassemblies 
& components

Integration 
steps

Tools/process 
requirements

Time estimate Testing plans
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Locate manufacturing facilities globally

Ecological 
issues

Skilled and 
motivated 
workforce 

Political 
stability

Proximity to 
markets

Proximity to 
suppliers

Transportation 
costs

Managing 
operations 

(norms, 
culture)

Local 
infrastructure, 

laws & 
regulations

Proximity to 
corporate HQ

Utilities, taxes, 
and other costs



In your final report

Identify manufacturing processes

Identify manufacturing location(s)

Provide rationale 

State advantages

State areas of concern (if any)
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Inputs to MRP

INVENTORY RECORDS

lead times, order policy 
on-hand inventory …

MATERIAL REQUIREMENTS 

PLANNING

PRODUCT STRUCTURE

Bill of Materials, product design

MASTER PRODUCTION SCHEDULE

(MPS)
What to produce and when



Material requirements planning 
(MRP)

INVENTORY RECORDS

lead times, order policy
on-hand inventory …

MATERIAL REQUIREMENTS PLANNING

Utilizes BOM with MPS requirements, nets out  
inventory levels, offsets lead times to issue 
reports on:           

what, when and how many to order.

PRODUCT STRUCTURE

Bill of Materials, 
product design

MASTER PRODUCTION SCHEDULE

What to produce and when



MRP Outputs

INVENTORY RECORDS

lead times, 
on-hand inventory …

MATERIAL REQUIREMENTS PLANNING

Compares BOM against MPS requirements, nets out 
inventory levels, offsets lead times to issue reports 
on:  what, when and how many to order.

PRODUCT STRUCTURE

Bill of Materials, 
product design MASTER PRODUCTION SCHEDULE

What to produce and when

PLANNED ORDER RELEASES AND NOTICES

Purchase Order Work order Reschedule Notices



Material Requirements Planning

INVENTORY RECORDS

lead times, 
on-hand inventory …

Material Requirements Planning

Compares BOM against MPS requirements, nets out 
inventory levels, offsets lead times to issue reports 
on:  what, when and how many to order.

PRODUCT STRUCTURE

Bill of Materials, 
product design

MASTER PRODUCTION SCHEDULE

What to produce and when

Purchasing Manufacturing

WHAT WE PLANWHAT WE HAVE
WHAT WE REQUIRE

WHAT WE NEED



Distribution requirements planning

Some project groups also have to consider this
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Question time


