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Supply  Chain Managem ent  – m ySAP SCM
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Operational

Tactical

Strategic

m ySAP SCM: Plann ing Levels
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Chal lenge: Mast er ing t he p lanning c om plex i t y of  SCM

Î Modeling is crucial !!

Hierarchical planning

„ Global optimization using aggregation (Supply Network Planning)

„ Feasible plans by local optimization (Detailed Scheduling)

„ Integration by rolling planning schema
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Supply Network Planning (SNP)

„ Mid term horizon

„ Time in buckets (day, week,..)

„ Global optimization

„ Maximize profit

„ Decide

‹ Where to produce

‹ How much to produce

‹ How much to deliver

‹ How much capacities

„ Linear optimization (MILP)

Detailed Scheduling (DS)

„ Short term horizon

„ Time in seconds

„ Local optimization

„ Disaggregate global plan

‹ Time: When to produce

‹ Resource:   
On which alternative resource

„ Optimize production sequence

„ Scheduling algorithms (GA, CP)

Hierarc h ic a l  Planning
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SNP Opt im izer : Model  Overv iew
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Time Windows
earliest starting time
due date, deadline
delay costs

Distances
(with calendars)
minimal
maximal

Setup
sequence dependent
setup costs

Resource Selection
Alternative resources
Resource costs

Unary
Resources

Product Flow
discrete
continuous

Storage
resources

Multi-Cap
Resources

PP/DS Opt im izer : Model  Overv iew



�

SAP AG 2002, Title of Presentation, Speaker Name  9

PP/DS

SNP

SNP Horizon

SNP
„ Planning only in SNP horizon

„ Release SNP Orders only in PP/DS 
horizon 

„ Respect PP/DS orders as fixed

„ capacity reduction

„ material flow 

PP/DS
„ Respect pegged SNP Orders as due 

dates

„ No capacity reduction

„ But material flow

„ No restrictions for scheduling 
PP/DS orders

In t egrat ion bet w een SNP and PP/DS

PP/DS Horizon
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Mast er ing  t he a lgor i t hm ic  c om plex i t y : Aggregat ion

Model Accuracy versus Solution Quality  -> SNP
„ Time Aggregation (telescopic buckets)

„ Limit the discretization

„ Product Aggregation (families of finished products)

„ Location Aggregation (transport zones, distribution centers)

However: Sufficient model accuracy of SNP for DS
„ Modeling of setup  (important for process industry)
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�Multi-Level Capacitated Lot Sizing Problem (MLCSLP)
Setup cost and/or consumption in each bucket

Bad results
Setup consumption big compared to bucket capacity (big lots) 

SNP Opt im izat ion : Ant ic ipat ion of  Set up

Good results
Setup consumption small compared to bucket capacity (small lots) 
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�Proportional Lot Sizing Problem (PLSP)
„ Considering setup in preceeding bucket

„ At most one setup per bucket

Constraints on cross-period lots (= campaign quantity)
„ Minimal campaign quantity

„ Campaign quantity integer multiple of batch size

SNP Opt im izat ion : Lot  Sizing in  SAP SCM
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SNP Cam paign Opt im izat ion: Benc hm ark s

Comparison:  real word problems of process industry
ca. 500 000 decision variables, 200 000 constraints
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Mast er ing  t he a lgor i t hm ic  c om plex i t y : Dec om posi t ion 

Global versus local optimality -> SNP + DS
„ Local optimality depends on neighborhood

„ High solution quality by local optimization

„ Local Optimization = Decomposition 

Decomposition strategies
„ SNP: time, resource, product, procurement

„ DS: time, resource

„ Parallelization by “ Agents”



�

SAP AG 2002, Title of Presentation, Speaker Name  16

T im e Dec om posi t ion - Loc al  Im provem ent

Resources

Time
Current window

Gliding window script

1. Optimize only in current window

2. Move window by a time delta

3. Go to first step
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Produc t  Dec om posi t ion

OPAL Executable
CPLEX 8.0

Pentium IV 1,5 GHz
1 GB Main memory

Customer model

„ Production Grouping“

~15 comparable selections
179‘086 Variables
66‘612 Constraints
10‘218 Binary variables
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LP Relaxation 99,17 99,17 99,17 99,17

Decomposed MIP 94,40 98,98 99,07 99,09

Global MIP 45,1162 53,33 62,81 65,13
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LP Relaxation 34.075.500,00 34.075.500,00 34.075.500,00 34.075.500,00

Decomposed MIP 63.231.900,00 38.170.900,00 37.871.200,00 37.860.100,00

Global MIP 2,44E+08 215.404.000,00 195.649.000,00 187.900.000,00
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Sc hedul ing Opt im izer  Arc h i t ec t ure
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SNP Opt im izer  Arc h i t ec t ure
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Detailed Scheduling
„ Up to 100 000 activities

(no hard limitation)

„ First solution 

as fast as greedy heuristics

„ More run time 

improves solution quality

Supply Network Planning
„ Pure LP

‹ Without discrete constraints

‹ Up to several million decision 
variables and about a million 
constraints

‹ Global optimum guaranteed

„ For discrete constraints
‹ No global optimum guaranteed

‹ Quality depends on run time and 
approximation by pure LP

Opt im izat ion Per form anc e
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Sum m ary

Mastering the Algorithmic complexity
„ Aggregation 

‹ SNP: time, product, location

‹ Automated Generation:  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

Our Mission
Optimization as an integrated standard software solution


