Customers want multiple alternative solutions
Example: air04

ing problem for airline crew scheduling

m MIPLIB 2003

Defe olve B e olutia
1st Solution 56137 56137
2"d Solution 56166 56137
3'd Solution 56307 56137
4™ Solution 56854 56137
5th Solution 57562 56137

Total B&B Nodes
Total Time

FICO




Customers want multiple alternative solutions
Example: air04 FICO

» Set partitioning problem for airline crew scheduling
» Available from MIPLIB 2003

Strategies- _
Business Sl?r%?g;}es
Rules
4th SGIULIUII \WAVLG LW by o 56137
5th Solution 57562 56137

Total B&B Nodes

Total Time
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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



The MIPLIB 2003 Experience

Problem Old Best Known Obj. = Xpress Improved Ob;. GAIN
Value (*) Value (**) (12-(**)/ (™))
atlanta-ip 95.009549704 90.00987861 5.3%
msc98-ip 20980991.006 19839497.006 5.4%
protfold -30 -31 3.3%

A MIPLIB 2003 Case Study, Informs Journal on Computing

by Richard Laundy, Michael Perregaard, Gabriel
Tavares, Horia Tipi, and Alkis Vazacopoulos

Solving Hard Mixed Integer Programming Problems with Xpress-MP:

t1717 193221 170195 11.9%
liu 1172 1102 5.9%
dano3mip 691.2 687.733333 0.5%

Unsolv<a



Xpress-Tuner: How to Tune

(Automatically) an Optimization Problem?

X press-Optimizer, Performance Tuner 1.1

b atrise or zet of matrices

File name [LP or MPS ar SET): | C:\*presstdPhexamplesitunerair0d. mps ( 1 i

Creat b of matrices... . s .. [ J
[ reate a el of matnces ] Dbjective: @ Minirnize {:} b aimnize: 2 ‘ iew past results ‘ I Delete past results ]
Goal Select one tuning method:

Target gap: |0 %\ 3 . Adaptive flexible comprehensive 6 Run|1 %] simultaneous threads
Adaptive flexible quick Start '10’
g

T e |5 Adaptive flexible roat focus top tuning after: | 86400
arget run time: 2 &daptive flexible tree focus
.ﬂ.daptive pure comprehensive =
If gap AMD time taigets are both met | Adaplive pure quick Adaptive flexible
i Adaptive pure root focus
(%) Reduce time to gap Adaptive pure tree focus . ] o } } ) - ] ]
Combinations ‘Adaptive flexible’ starts by running all the basic strategies, one by one. The top ‘N’ strategies are mated with
O Reduce gap Mixer each other in pair-wise fashion to create a second generation. After that, the evolutionary selection
Other options Single run 1

algorithm begins: each new strategy is obtained by mating the best strategy so far with the second best. If
) Improve solution there's a conflict, the third best will be selected, etc. Every 'R-th run, the “worst performing” control
Ol bound parameter is eliminated from the current strategy.

mproye Doun

{3 Find any solution LS)
Relaxation: ) Primal & Dual O Barrier O Network
Basic strategies, one perline:
Cuigtomi
HEE @ COVERCUTS=0 @

[ Load directives [<File name:.dir] COVERCUIS=2
COVERCUTIS=5
COVERCUIS=20
CUILDEFTH=0
CUILEFTH:
CUIDEFTH
CUIDEFTH:
CUIFEER=

CUTFREQ=2
Clone method. .. CUTFREQ=5 b

’ Load factony defaults

Single run 2

[ Load salution [<File names . zk)

Bazeline control pararmeters:

10
20
1000

S = ||

Ready.




Xpress-Tuner:

Tuning Process

A #press-Optimizen Performance Tuner (C:3XpressMPiexamplesituneriain04.mps)

Baseline Best so Far Best settings:
Time taken: 7.1 .2 Cual simplex For the LP relaxation,
E\D Seeking ko Feduce time to gap Mumber of solukions: 1 z CUTSELECT=-8193

- Target gap: 0 % 1 Best integer solution; 57562 [. 5 ) 56251 Arxliary:
/" Within: S5 Best bound: 55651.4 g57z1.5  MARTIME=-S

MIPRELSTOR=0
Gap: 326709 % 0,994151 %%

Your goal

Progress update Current strakbegy:

Time elapsed: 1m 365 2 Thread 1 [. 6 )
Time remaining:  23h S8m 245 Q Phase 1 - baSic 18!1 09

Dual zimplex for the LP relaxation.

GOMCUTS=0
) . . Stop
Wiew Detailed Strategy Rankings. .. Aisiliary:

MARTIME=-H :
[1nclude runs From previous sessions MIPRELSTOP=0 Strategy: Phaze 1; bazic 124109

Improvement: YES

Objective

Ackiviby log
aird4.mps 'y k4 H =olutionz
Time: 75 Gap: 1,28024% # nodes

air04.mps
Time: 75 Gap: 3,26709%

aird4.mps 3 ok Fouk:
Time: 75 Gap: 1,40793% ‘J SRl

_____ 824 0szpare] rows
ait04.mps 8304 [ 0 spare] structural columns

Time: 75 Gap: 1e+030% 1863 ([ 0 spare] non-zero elements
_____ Global Statistics

= 3304 entitiez 0 zetz 0 zet members fivailable physical memory: 2569 MB




Xpress-Tuner:

Detailed Results

[ Reload Copy to clipboard [ View [ Compare Selected. .. J Return to main window
Select one or more strategies to compare. Use CTRL+Click to select more than one strategy, Right-click for more selection options. Then click "Wiew | Compare Selected” [CIPop up chart
i ke e | -
| — -
e (™| F | | H
o — E |omm|E
For the record < Control parameters
M |R —
A |E F |U s |R|A Lo |PE E
XL == | T | | A [D [Y M |E | 5 R
T |5 C ™ L T|IL|P|C|E|D T
1T T |R E E|E/U|U |D || U
Xpress M |0 0E| C |G|M|M|T &y R
Machine | Yersion ‘when File E |P R |0 T Y|T|P |ubm|P | E B
HORIAAMD 18.00.00 20071119.170355.205 | Dual  ar04.mps -5 0
HORIAAMD 18.00.00 20071119.170805.859 ~ Dual  air04.mps -5 0 B
HORIAAMD 18.00.00 20071119.170226.171  Dual air0dmps -5 0 [N
HORIAAMD 18,0000  20071119.170416.296  Dual  ar04.mps -5 0 i)
5 0 E3
5 0 =0
0 5 0 s
One run per line 5 0 s
5 0 12518
<+ : e
L S s 5 0 o
HORIAGMD 18.00.00 20071119.170215.906 Dual air04.mps -5 0 BOEM
HORIAAMD 18.00.00 20071119.170432.015 | Dual ard4.mps -5 0 =]
HORIAAMD 180000 20071119.170722.261 | Dual  ard4.mps -5 0
HORIAGMD 18.00.00 20071119.170255.171 | Dual | air04.mps -5 0 oo
HORIAAMD 18.00.00 20071119.170324.234  Dual  ard4mps -5 0 B
HORIAAMD 18.00.00 20071119.170842.031 | Dual ard4.mps -5 0 =
HORIASMD 18.00.00 20071119.170240.640 | Dual | air04.mps -5 0 [EEN
HORIAAMD 18.00.00 20071119.170616.531 | Dual ard4.mps -5 0
HORIAAMD 18.00.00 20071119.170210.828  Dual ard4.mps -5 0
HORIASMD 18.00.00 20071119.170247.921 | Dual air04mps -5 0 [ —
HORIAAMD 18.00,00 20071119.170820.328 | Dual | air04mps -5 0 &l
HORIASMD 18.00,00 20071119.170338.671 | Dual| air04.mps -5 0 [ 8193
HORIASMD 18.00,00 20071119.170515.890  Dual air04.mps -5 0 ER
HORIAAMD 18.00.00 20071119.170638.359 | Dual ard4.mps -5 0
HORLAAMD 18.00.00 20071119.170849.281 | Dual airD4mps -5 0 2]
HORIAAMD 18.00.00 20071119.170700.393 | Dual ard4mps -5 0
HORIAAMD 18.00.00 20071119.170302.359 ' Dual airD4mps -5 0 [ ]
HORIAAMD 18.00.00 20071119.170714.000 | Dual airD4mps -5 0
HORIAAMD 18.00.00 20071119.170601.937 | Dual  ard4mps -5 0
HORLAAMD 18.00.00 20071119.170531.656 | Dual airD4mps -5 0 )
HORLAAMD 18.00.00 20071119.170645.578 ' Dual airD4mps -5 0
HORLAAMD 18.00.00 20071119.170707.734 | Dual airD4mps -5 0
HORIAAMD 18.00.00 20071119.170623.781 | Dual  ard4mps -5 0
HORISAMD 18.00.00 20071119.170233.406  Dual ar0dmps -5 0 [NEH = |
— — — — —

7 © 2009 Fair Isaac Corporation. Confidential.



Xpress-Tuner:

Comparing logs

20071119.170353.203

Strateqy: Phaze 1: bazic 14/109

4

Ise Fixed Fonk

Scroll windows together

20071119.170805.859

Strateqy: Phaze 1: basic 48/109

IO bjective Objective
# solutions # zolutions
# nodes # nodes

4

)
==:>TUMER SETTING: DUALGRADIENT=O ===>TUNEER SETTING: MLHTIME=-E
==>TUUMER SETTING: MLMTIME=-L ===TUNER SETTIMNG: CUTFACTOR=1
===>TUMER SETTINGZ: MIPRELETOPR=0 ===TUMER SETTING: MIPRELETOP=0
Deading Problem air0d Deading Problem air0d
Problem Statistics Problem Statistics
224 0 spare) rows 224 0 spare] rows
2304 | 0 spare) structural columns 2904 0 spare)] structural columns
21883 | 0 spare) non-zero elements 218e3 | 0 spare] non-zero elements
Zlobal Btatistics Global Statistics
8904 entities 0 sets 0 szet members 8904 entities 0 sets 0 set members
Presolved problem has: EEd rows 7604 cols 33570 non-zeros Presolved problem has: E&d rows 7&04 cols 33570 non-zeros
LP relaxation tightensd LP relaxation tightened
It= 0k Valus = Hinf MNneg Sum Inf Time It= 0bj Walus = Ninf MNneg Bum Inf Time
u] E3E. 000000 L 2E3 u] 2365, 000000 u] u] E3E. 000000 I 2539 u] 2EL. 000000 u]
100 1752700000 L z87 u] 365, 000000 u] 00 1758700000 I 287 u] 265000000 u]
zoo 2z417.00000 L 236 u] 304, 000000 u] zZ00 FzLEZ&. 00000 I 230 u] 209000000 u]
200 413EE_ 00000 L Zek u] 933, 333333 u] 200 47367 . 00000 I 195 u] 209000000 u]
400 45628 B6383 o] 311 u] 933, 333333 a 400 44555 00000 el 1581 u] Z9%_E00000 u]
L={ulu] 4531633750 o] 327 u] 718, 125000 a 500 45070, 50000 el Z1Z2 u] 30&. 000000 u]
&00 47453 08174 L 335 u] 881. 231637 a &00 47035 00000 ] 193 u] 447 333333 u]
Fao 4516775043 L 3EE u] dzr . E4E608 u] Tan 47653, 436397 I 30z u] 241, E00oon u]
200 45773 30052 L 248 u] LE15. 475538 u] 200 45441 . 37450 I 293 u] 1875 828583 u]
Q00 49423 ZZ8806 L 295 u] 340, 04621 u] Q00 49585 82331 I 208 u] Ly L. &3091s u]
1000 4987230775 L aLg u] E59 . 3LEE3S u] w 1000 Lobga. EE770 I 277 u] 47909 9384566 u]




Xpress-Tuner:

Tuning MIP families

Return to main window

[Pop up chart

Strategy Rankings
Reload ‘ Copy to clipboard ‘Wigw | Compare Jelecked. ..
Seleck one ar more strategies to compare, Use CTRL+Click to seleck more than one strakegy. Right-click for more selection options, Then click. "iew | Compare Selected”
I -
|
w (I
I +-
P
MR |Y¥ - C
A|E|E u
X |L|BR ﬁ T
T|s|C F
1 (T|u | P !
Hpress M |0 |wlm| T
Machine | Yersion When Alg File E |P |uSm ™™ 0
HORIAAMD 18,0000 20071119,141725.421  Dual  airdd.mps -5 0
HORIAGMD 18,0000 20071119,200656.015 | Dual arset -5 0 00
HORIAGMD 18,0000 20071119,200656,005 | Dual  ardS.mps -5 0 D000
HORIAAMD 18,0000 20071119,141718.093 | Dual  arddmps -5 0 D000
HORIAGMD 18,0000 20071119,200701.890 | Dual airset -5 0 [NEN
HORIAGMD 18,0000 20071119,200707.734 | Dual  ar0Smps -5 0 [IEH
HORIAAMD 15,0000 20071119,141615.859 | Dual | ardd4mps -5 0 ‘o5 7
HORIAGMD 18,0000 20071119,200707.734 | Dual arset -5 0 [EH
HORIAGMD 18,0000 20071119,200756.390 | Dual | airdS.mps -5 O &
HORIAAMD 18.00.00 20071119.141801.421 | Dual  air04mps -5 0 =
HORIAAMD 18.00.00 20071119,200731.031 | Dual airset -5 0 Loz
HORIAAMD 18,0000 20071119.200750.546 | Dual | air0S.mps -5 0 [ 1000 |
HORIAAMD 18,0000 20071119,141739.843 | Dual  ar0dmps -5 0 [HEGH
HORIAGMD 18,0000 20071119,200713.593 | Dual arset -5 0 [EEH
HORIAAMD 18.00.00 20071119,200731.031 | Dual  air0S.mps -5 0 oz
HORIAAMD 18.00.00 20071119.141746.000 | Dual  air04.mps -5 0 0
HORIAGMD 18,0000 20071119,200713.593  Dual  ar0Smps -5 0 [JEEH
HORIAAMD 18,0000 20071119,200719.406 | Dual gitset -5 0 0
HORIAAMD 150000 20071119,141808.625  Dual | arddmps -5 0 1000 |
HORIAAMD 150000 20071119,200719.406 | Dual  airdS.mps -5 0 0
HORIAAMD 18.00.00 20071119,200725.234 | Dual airset -5 0 Lo
HORIAGMD 18,0000 20071119,141710.781 | Dual | ar04.mps -5 0
HORIAGMD 18,0000 20071119,200649,937 | Dual airset -5 0
HORIAAMD 18,0000 20071119,200725.234 | Dual  ardSmps -5 0 oo
HORIAAMD 150000 20071119,141754.203 | Dual | airddmps -5 0 oo
HORIAGMD 18,0000 20071119,200649,937 | Dual | airdS.mps -5 0
HORIAGMD 18,0000 20071119,200756.390 | Dual airset -5 0
HORIAAMD 18.00.00 20071119.141823.062 | Dual  air04mps -5 0 [zl 10
HORIAGMD 18,0000 20071119,200701.890 | Dual  ar0Smps -5 0 [NEN
HORIAAMD 18,0000 20071119,200750.546 | Dual gitset -5 0 1000
9 ©2fl HORIAAMD 18,0000 20071119,141732.640  Dual arodmps -5 0 SN




Xpress-Tuner:

Tuning Methods

X press-Optimizer, Performance Tuner 1.1

b atrise or zet of matrices

File name [.LP or .MPS ar SET]: |C:\<presstd Phesampleshtunersair04. mps

[Ereale =Rl IR ] Dbjective: (%) Minimize () Maximize

Goal + Select one tuning method:
Target gap: |0 & Adaptive flexible comprehensive
Adaptive fle:-cible quick.
Target un tme: |5 . Adaptive flexible root focus

Adaptive flexible ree focus
Adaptive pure comprehenzive

Browse. ..

‘ Wiew past results ‘ I Delete past results ]

Fun |1

zimultaneous threads

Stop tuning after; | 35400 Start

Adaptive pure quick,

If gap AMD time targets are both met !
Adaptive pure root focus

(& Reduce time to gap Adaptive pure tree focus
Combinations
(") Feduce gap Miser
Other options Single run 1
Single run 2

(3 Improve solution
{3 Improve bound
{3 Find any solution

Cugtomize
[ Load directives [<File name:.dir]
[ Load salution [<File names . zk)

Bazeline control pararmeters:

Adaptive flexible

‘Adaptive flexible® starts by running all the basic strategies, one by one. The top "N’ strategies are mated with
each otherin pair-wise fashion to create a second generation. After that, the evolutionary selection
algorithm begins: each new strategy is obtained by mating the best strategy so far with the second best. If
there's a conflict, the third best will be selected, etc. Every "R-th run, the “worst performing” control
parameter is eliminated from the current strategy.

Relaxation: ) Primal & Dual O Barrier O Network
glasic strategies, one perline:

COVERCUTS=0

COVERCUTS=2

COVERCUTS=5

COVERCUIS=20

CUIDEFTH=0

0
aaa

Clane methaod...

[ Load factony defaults

Ready.




Xpress-Tuner in Action

» Planogram Optimization



Customer Example: Retail Shelf Space Planning

Rule-Based Systems

Macro Space Planning Micro Space Planning

Main Aisle

FICO

56% ] QUAKER (81 items)

14% [[] QUAKER MILL (188 items)
7% I KASHI (96 items)

7% [ NABISCO (85 items)

6% HODGSOM (77 iterns)

3% [l MALT-O-MEAL (38 items)
2% [ MCCANNS (33 items)

2% [ SILVER PALAT (30 items)
2% [ RED MILL (30 items)

1% [l LITTLE CROW (20 itams)

97.8%

98.3%

95.9%

99.4%

Goal: To reduce manual effort in

99.8%

merchandising 6,000+ adjacencies

ceece

Goal: Link POS stats to merchandising qualit

12 © 2009 Fair Isaac Corporation. Confidential.




Decision Areas Inside Space Planning Solution

FlCO Space Planning-Application

BLHZE &BUISDR

aragoment Tachnoiogy |y =—

admin, signed in since | 07 6:50 FM 0 | Sign Qut | Help

Location: MicroSpacePlanng / Business Rules / Store Optimization / Micro Planning

| ) Delete | 8  Check Out | ® Cancel Check ut d Check In | B refresh Wiew | Q\ Search

]| Name # Status | Yersion Owner Last Modified
L] Assortment Rules =it 1 adrnin 9/6/07 2114 PM
[[] Blocking Rules H S 1 adrnin 9/5/07 5:59 PM
Powered by Blaze Advisor
L Inventory Rules BUS| ness Ru | es En |ne S 5 admin 976407 2:14 PM
L] | MonthlyDemandForecast g EH 1 adrmin 11/25/06 8:08 PM
]| ebiective runction = 2 adrnin /6407 1:48 PM
|| shelf Lavout Farameters T 1 adrnin /6407 2:14 PM

\ 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

Assortment/planogram decisions
based on customer demand

Shelf layout parameters factored in—by cluster or store



Visualization Results—8 foot shelf

' Shelf Space Allocation

Item placement l Solution status] Diagnostics]

Item placement

Brand: QUAKER
Name: QUAKER
Shelf: 5

=) Facings: 3

A Position: 14

At: 62" from left, 34" from right.

SUPREME BENA WALNUT 127

£2% [ | QUAKER (412 iterns)
20% [ ] GENERIC ({133 items)
7% [ KASHI (44 items)
4% [ NABISCO (28 items)
4% [T HODGSON (28 iterns)
3% [ MALT-O-MEAL (20 iterns)
0% [ MCCANNS (0 items)
0% [ SILVER PALAT (0 items)
0% [ RED MILL (0 items)
0% [ LITTLE CROMW (0 iterns)

Shelf length: &it.

97.3% O

98.6% @

99.5% @

99.6% @

w05 @)

Visualization Solution

» Description and
location of each item

» Number of facings

» Brand share of
category and
individual shelf space

» Percent of shelf
space filled




Space Optimization:

Constrained Assortment Optimization

t Shelf Space Allocation

Item placement  Solution status ] Diagriostics |
Objective: Maximize pI'Oﬁt Monthly Demand Forecast Score = 2690, Suggest 2 Additional Days of Supply
- Objective Value: 39001

t— > RUI

Items selectad
JC: applied:

* Case Pack Requirement
*Days of Supply Requirement
*Ranking Rule

ltem| Facings| Units| Rank value| Rank] Est snnual Movement | Unit Price (3] Unit Profit [$]1 Est. Sales (§] | Est. Profit (3] | Statug |
GQUAKER 18 0Z QUICK DATS [ 30 809175 16 1ozm 220245 0734272 242712 809175  Unconstrained
GQUAKER  ROLLED 0ATS 1802 [ 30 1366.3 B 5987 433533 1.36708 4323.74 136853  Unconstrained
QUAKER MAPLE BRM LOW SUGR 122 5 42 17916 1 83.73 3J.6E554 215407 3048.74 1791.6  Unconstrained
GUAKER 10PK. 151 0Z BR SGR OTML [ 42 1256.82 7 829.64 £.1901 1.5145 513555 1256.82  Unconstrained
GEM. 0ATS  OLD FASHIOM OATS 4202 [ 24 1721.36 2 763.89 486009 2.2534 IF2E7 172136 Unconstrained
GEM. OATMEAL MPL BRN SGR INSMT 10PK & 36 869.515 13 78241 297931 1.15564 224168 869.515  Unconstrained
OUAKER FRUIT CRM 12,302 10PK 5 42 1411.56 4 72215 48906 1.954EE 3531.75 141156 Unconstrained
GEM. 0ATS  GUICK OATS 1802 [ 30 754,241 18 E29.8 269893 1.09342 1861.72 754241 Unconstrained
QUAKER  QUICK 0ATS 4202 G 24 1434.24 3 £77.28 3.27764 211765 2219.88 143424 Unconstrained
GEM. 0ATS  QUICK 0aATS 4202 [ 18 1169.26 3 £20.92 5.834593 1.88311 3E23.02 1169.28  Unconstrained
QUAKER T4.20Z2WRTY DATML 10PK [ 42 1387.73 5 563.73 5.93011 243552 337892 138773 Unconstrained
GUAKER  APLCIM B&R 12.30Z10P [ 42 949,339 11 BE1.44 410329 1.6903 2303.81 949333 Unconstrained
GEM. DATMEAL FRT CREAM VARIETY 10PK & 36 1177.23 8 509.26 4,033 231164 208748 1177.23  Unconstrained
GEM, DATMEAL FLAVORED “ARIETY 10PK [ 42 898182 12 3576 445314 2.25901 1788.46 838182  Unconstrained
GUAKER  WAMNILA CIMM 1262 8PK [ 42 839954 15 395.51 392703 212347 155318 839854  Unconstrained
GUAKER RalSIMN/DATE AALNT 1302 [ 42 846151 14 390.3 335721 216795 131032 846151 Unconstrained
QUAKER  SUPREME APPL RAISH 122 [ 42 7E0.15 17 31307 3.93553 2.42805 3110.68 76015 Unconstrained
QUAKER ExP CIMM ROLL1.902 5 E0 £95.241 23 na07 422521 222072 132279 £95.241  Unconstrained
GEM. OATHMEAL CIMMMN BOLL INSTMT 10PK [ 42 1N 19 3098 £.89341 24153 214371 78111 Unconstrained
ExP OATMEAL GOLDEM BROWM SGR 1.902 4 40 £34.644 26 534.86 1.52449 0.78018 127274 £34.644  Unconstrained
GEM. OATMEAL APL CINAMON IMSMT 10PK 4 28 1064.5 10 457.08 540197 2.32958 2469.13 106848  Unconstrained
QUAKER ROLLED 0ATS 4202 3 12 490188 33 896.43 2717403 0546822 1948.87 490188 Unconstrained
GUAKER IMSTANT GRITS 1202 12P 3 21 E10.088 24 EBE.E7Y 2.09895 0883473 1434.42 E10.088  Unconstrained
QUAKER  SUPREME BMAWALNUT 122 3 12 721,166 20 313.07 55448 2.30353 2675.12 721168 Unconstrained
QUAKER  14.60Z DELUXE OTML 10P 3 12 323598 48 302.64 423769 1.06925 1282.49 323598 Unconstrained
GUAKER DIND OTHML 8PK 2 14 407,234 42 5hE.22 1.16049 0732145 E45.488 407234 Unconstrained

QUAKER OTHMLINST 11.82 12PK 2 14 447141 N 545,79 1.70571 0815254 930,955 4471471 Unconstrained v




* shelf space allocation

Itemn placerment | Saolution slatus] Diagnu:ustiu:s]

86% [ | QUAKER (781 items)

14% [ ] QUAKER MILL (188 items)
7% [ KASHI (96 items)

7% [ MABISCO (96 iterns)

5% [ HODGSON 77 items)

3% [l MALT-O-MEAL (38 iterns)
2% [ MCCANNS (33 iterns)

2% [ SILVER PALAT (30 iterns)
2% [ RED MILL (30 iterns)

1% [l LITTLE CROW (20 items)

Mowe mouse over hoxes to display item detail

Shelf length: 16ft.

97.8%

98.3%

95.9%

99.4%

<
3
Q)
O

99.8%




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)



Xpress-MP for Planogram Optimization:
Out-of-the-Box vs Tuned

Xpress Default

Xpress-Tuned

Settings
P2871 (2%&0912;)) (1'%3?”’792'0)
P2879 (1.37&0g2p) (1.2)2 gsap)
P2750 (1_3)/10 gap) (1.3%)/10 gsap)
P2757 (1.?02 gap) (0.7102 gsap)
e <8.3;520g§p> (Si(o)/"ogzp)




Xpress-MP for Planogram Optimization:
Out-of-the-Box vs Tuned

Xpress Default

Settings
: D
Family of Jse tata t

N N mining to se
P parameters

33 S 10 s
P2rs7 (1.1% gap) (0.7% gap)

300 s 300 s
FA, (8.8% gap) | (3.5% gap)




Next steps FICO

» Data mining

» Support Vector Machines

» Shochastic Integer Programming
» Grids-Parallelism

» Business Rules — Smart grids



