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AWhat is Supply Chain Design?

AWhere did it come from?

AWhy does it matter?

AWhat are the key recent advancements?
AWhat 6s next ?
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What is supply chain design?
CHAINalytics Key Questions

What infrastructure is
required for manufacturing ................................ -,

and distribution? i I
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At what service level can we
profitably satisfy demand?
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What is supply chain design?

Key Data

Raw material costs

Supplier capacity and service

Inbound material lead time
Inbound lane costs

Labor, energy, land, facility cost
Production speed and capacity
Shift schedules

Lots, batching, yield, loss

Contract carrier rates

Private fleet sizing

Equipment and driver expense
Fuel surcharges

Load consolidation

Greenfield DC locations
Transfer lane costs
Outbound lane costs

Service level, fill rates
Forecast error and variability

Customer demand
Product profitability
Price
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Why is supply chain design important?

T he

maj ority of a
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Strategic

Tactical

Operational

Decisions

Supply Chain
Design and
Optimization

Advanced
Planning and
Scheduling

MRP/ERP

80%

Execution

20%

Solutions

Source: Gartner/ AMR Research

Value

A Overall strategy fitlsen specific sites and
incentives

A Just like investment decigipick asset
allocation first, then specific stocks, mutua
funds, etc.

Source: Gartner



What do supply chain design engineers do?
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A Sift through a vast quantity of data and options to arrive at the best
design i one that meets the needs of the business and its customers with
minimum cost, risk, and environmental impact

A Increasingly use large-scale mathematical programming models to
evaluate trade-offs between cost and performance

A Supply chain design has become a respected area of Industrial
Engineering, with dedicated academics, practitioners, software vendors,
and consultants
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: Where did it come from?
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The rise of optimization and supply chain design are inter-related.

. . —

Linear Simplex Network Mixed Integer
Programming Method Optimization Programming
Soviet economist, George Da LP models MIP embraces
Leonid published method replacing advances in
Kantorovich is led to broader heuristics to technology,
credited with applications of LP answer network making it better
development flow questions suited for Supply

Chain Design




, Why are MIP and computing power so critical?
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Consider a warehouse rationalization model withn ooanf f 0 d e c
for each site:

-1

AEach facility has 2 states: AnOno or

AFor a simple network with 3 candidate
warehouse location or size alternatives, the
number of combinations is 23 or 8

AA modest network with 15 candidate
warehouse location or size alternatives has 0
215 or 32,768 combinations

AA network with 300 candidate warehouse

location/size alternatives yields 23% or _
~| 2x109 combinations Can your spreadsheet do this?

Enumeration
breaks down in

By the way, the number of atoms real-world situations.

in the universe is about 108,
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Recent Advances in Supply Chain Design
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Computer hardwareavai | abi l 1ty and

A 64-bit Windows removed prior limits on RAM
A Multi-Core & Multi-processor systems
A Cloud-based solving capability
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