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. mySAP SCM: Planning Levels

SAP AG 2002, Title of Presentation, Speaker Name 4 THE BEST-RUN BUSINESSES RUN SAP w



: Challenge: Mastering the planning complexity of SCM

, Global optimization using aggregation (Supply Network Planning)
, Feasible plans by local optimization (Detailed Scheduling)
, Integration by rolling planning schema

THE BEST-RUN BUSINESSES RUN SAP w



: Hierarchical Planning

., Mid term horizon . Short term horizon

, Timein buckets (day, week,..) , limein seconds

» Maximize profit ., Disaggregate global plan

» Decide « Time: When to produce

<« Where to produce . Resource:

« How much to produce On which alternative resource

< How much to deliver , Optimize production sequence

« How much capacities

» Linear optimization (MILP) . Scheduling algorithms (GA, CP)
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. SNP Optimizer: Model Overview
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. PP/DS Optimizer: Model Overview
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- Integration between SNP and PP/DS

, Planning only in SNP horizon , Respect pegged SNP Orders as due
., Release SNP Orders only in PP/DS dates
horizon , NoO capacity reduction
., Respect PP/DS orders as fixed , But material flow
, capacity reduction » No restrictions for scheduling
, material flow PP/DS orders
A
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l Mastering the algorithmic complexity: Aggregation

Time Aggregation (telescopic buckets)
Limit the discretization

Product Aggregation (families of finished products)
Location Aggregation (transport zones, distribution centers)

, Modeling of setup (important for process industry)

THE BEST-RUN BUSINESSES RUN SAP w



: SNP Optimization: Anticipation of Setup

Setup cost and/or consumption in each bucket

Setup consumption small compared to bucket capacity (small lots)

Setup consumption big compared to bucket capacity (big lots)
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SNP Optimization: Lot Sizing in SAP SCM

Considering setup in preceeding bucket
, At most one setup per bucket

| —

, Minimal campaign quantity

| —

, Campaign quantity integer multiple of batch size

| m



Optimality Deviation

SNP Campaign Optimization: Benchmarks

Comparison: real word problems

of process industry

ca. 500 000 decision variables, 200 000 constraints
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Mastering the algorithmic complexity

Local optimality depends on neighborhood
, High solution quality by local optimization
Local Optimization = Decomposition

» SNP: time, resource, product, procurement
DS: time, resource
, Parallelization by “Agents”

. Decomposition



Time Decomposition - Local Improvement

Resources

Current windo

Time

Gliding window script

1. Optimize only in current window
2. Move window by atime delta
3. Go to first step
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Product Decomposition
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179'086 Variables
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Pentium 1V 1,5 GHz
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Scheduling Optimizer Architecture

LiveCache

‘I‘ heckl n ‘I‘

Control
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SNP Optimizer Architecture

e

LiveCache
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Optimization Performance

, PurelLP , Up to 100 000 activities
« Without discrete constraints (no hard limitation)
« Up to several million decision . First solution

variables and about a million fast dv h isti
constraints asS 1ast as greeay neuristics

< Global optimum guaranteed »  Morerun time

. For discrete constraints improves solution quality

< No global optimum guaranteed

< Quality depends on run time and
approximation by pure LP



Summary

, Aggregation
« SNP: time, product, location
¢ . SNP model deduced from DS model !!
, Decomposition
<« SNP: time, resource, product, procurement
« DS: time, resource
« Parallelization by “Agents”
, Hierarchy of Goals (customized by scripts)
« SNP <->DS
<« SNP: Service Level <-> Production Costs
« DS: Service Level <-> Storage Costs

, Open to partner solutions: Optimizer extension workbench

Optimization as an software solution



