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Customers want multiple alternative solutions
Example: air04

» Set partitioning problem for airline crew scheduling

» Available from MIPLIB 2003

Default Solver 5-Best Solution Solver

1st Solution 56137 56137

2nd Solution 56166 56137

3rd Solution 56307 56137

4th Solution 56854 56137

5th Solution 57562 56137

Total B&B Nodes 141 15 981

Total Time 26 sec 29 sec
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How to Solve the Challenging MIPs?

» If Out-of-Box performance does not scale well then Model 
needs to be reformulated (e.g. decomposition, aggregation of 
decisions)

» If Model is numerically “Robust” and Scales “Well” then:
» Have our Optimizer Experts

» tuning the Solver Manually
» Have our Optimizer Experts (since 2006)

» tuning the Solver Automatically using the Xpress-Tuner
» tuning the Solver Manually and/or Automatically

» Have our Clients (since 2007)
» tuning the Solver Automatically using the Xpress-Tuner
» tuning the Solver Manually and/or Automatically
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Problem Old Best Known Obj. 
Value (*)

Xpress Improved Obj. 
Value (**)

GAIN
(|1-(**)/(*)|)

atlanta-ip 95.009549704 90.00987861 5.3%
msc98-ip 20980991.006 19839497.006 5.4%

protfold -30 -31 3.3%

rd-rplusc-21 171182 165395.2753 3.4%

sp97ar 664565103.76 660705646.5 0.6%
stp3d unknown 500.736 N/A

ds 283.4425 116.59 58.9%
momentum3 370177.036 236426.335 36.1%

t1717 193221 170195 11.9%
liu 1172 1102 5.9%

dano3mip 691.2 687.733333 0.5%

The MIPLIB 2003 Experience
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Solving Hard Mixed Integer Programming Problems with Xpress-MP:
A MIPLIB 2003 Case Study, Informs Journal on Computing 

by Richard Laundy, Michael Perregaard, Gabriel 
Tavares, Horia Tipi, and Alkis Vazacopoulos 
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Xpress-Tuner: How to Tune 
(Automatically) an Optimization Problem?
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Xpress-Tuner:
Tuning Process
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Xpress-Tuner:
Detailed Results
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Xpress-Tuner:
Comparing logs 
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Xpress-Tuner:
Tuning MIP families
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Xpress-Tuner:
Tuning Methods
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Xpress-Tuner in Action

» Planogram Optimization
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Customer Example: Retail Shelf Space Planning 

Rule-Based Systems
Macro Space Planning                          Micro Space Planning

Goal: To reduce manual effort in 
merchandising 6,000+ adjacencies

Goal: Link POS stats to  merchandising quality
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Assortment/planogram decisions 
based on customer demand 

Assortment/planogram rules codified for future use
»Manage key learnings as a corporate asset
»Assign priority / ranking to rules
»Create different rule sets & rule flows by store / cluster

Shelf layout parameters factored in—by cluster or store  

Decision Areas Inside Space Planning Solution

Powered by Blaze Advisor
Business Rules Engine 
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Visualization Results—8 foot shelf

Visualization Solution
» Description and 

location of each item

» Number of facings

» Brand share of 
category and 
individual shelf space

» Percent of shelf 
space filled



© 2009 Fair Isaac Corporation. Confidential.15

Space Optimization:
Constrained Assortment Optimization

» Rul
es
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Xpress-MP for Planogram Optimization

» Five “hard” MIPs obtained from a Large Retailer

» Goal was to get a 1.5% solution gap within 5 minutes, for 
each problem

» Computer used
» 2 GHz Intel Core 2 (2GB, Windows, 32 bit)
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Xpress-MP for Planogram Optimization:
Out-of-the-Box vs Tuned

MIP Xpress Default 
Settings Xpress-Tuned

P2871 300 s
(2.0% gap)

187 s
(1.3% gap)

P2879 300 s
(1.7% gap)

35 s
(1.4% gap)

P2750 31 s
(1.3% gap)

31 s
(1.3% gap)

P2757 33 s
(1.1% gap)

10 s
(0.7% gap)

P2864 300 s
(8.8% gap)

300 s
(3.5% gap)
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Next steps

» Data mining

» Support Vector Machines

» Shochastic Integer Programming

» Grids-Parallelism

» Business Rules – Smart grids


