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1.  IDENTIFY 
THE 

DECISION 2.  GATHER 
INFORMATION

3.  IDENTIFY 
ALTERNATIVES 4.  WEIGHT 

THE 
EVIDENCE

5.  CHOOSE 
AMONG 

ALTERNATIVES 6.  TAKE 
ACTION

7.  REVIEW 
YOUR 

DECISION

Decision making process
Mapped to your Òchoosing a solverÓ decision

weÕll start 
here

weÕll revisit 
this later, 

if youÕre not 
here yet

most of our 
discussion

https://www.umassd.edu/media/umassdartmouth/fycm/decision_making_process.pdf
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ACTION
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YOUR 

DECISION

Decision making process
Mapped to your Òchoosing a solverÓ decision

most of our 
discussion

What to look 
for in a 
solver?

Which fit my 
business 
problem?

https://www.umassd.edu/media/umassdartmouth/fycm/decision_making_process.pdf
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Some general 
solver types
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Core solver

Software & 
Ecosystem

Outside
the Solver

Capabilities

Performance

Features

Features + 
Capabilities



!"#$%$&'#$()*%(A-8=*7')*1-*78'==$D$-A*1>*#3-$.*".("-.#$-=E
! !"#$%#&"&'()'*(+%',-.$.
! /#,"#'$-0%#$.1()'*(!"#'$-0%#.1
! 2%#.0-()'*(3&01-0$%,()'*(4"#5%#.0-
! !"#).6()'*(4"#,"#).6
! 4&78.-("9("8:.,$%).(9&#,$%"#'
! +.$.-7%#%'$%,()'*(;$",<0'$%,

!"#$%&'#()*'*"$+$&,"-#.*#.&//#0,12'#,"#:$F-A BG)#-,-.*!"#$%$&'#$()4

9

Pick a solver that fits your model type
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https://neos-guide.org/content/optimization-taxonomy
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Core Solver Capabilities & Features
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Gurobi incorporates easily into your application
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What does a faster solver buy you?
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Core solver

Software & 
Ecosystem

Outside
the Solver

Capabilities

Performance

Features

Features + 
Capabilities

Documentation and 
self - service training

Deployment 
options
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Core solver

Software & 
Ecosystem Outside

the Solver

Capabilities

Performance

Features

Features + 
Capabilities

Documentation and 
self- service training

Deployment 
options

Company
Focus

Development 
team

Support
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Company Focus
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Gurobi’s Development Team
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We are obsessed with 
increasing performance
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We have an extreme focus on 
solving “unsolvable” models
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Gurobi Support
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Beyond the Basics: Support Questions
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Can you help me understand the impact of 
threads on performance?
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-"23*"A*#1*#".$)2*2"),$*F9'&7)1

except for this one. Why is that and what 
can I do to make an improvement?

-1*"=>$&3',$*0$32*6"%2$

when I add a piecewise linear constraint. 
Why is this happening?

C*(#*/$6*3"*";3'#'@(3'"/

and I have written a blending problem that 
scales poorly with increasing problem 
size.  Can you help me improve the solve 
time of the model?

. 
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1.  IDENTIFY 
THE 

DECISION 2.  GATHER 
INFORMATION

3.  IDENTIFY 
ALTERNATIVES 4.  WEIGHT 

THE 
EVIDENCE

5.  CHOOSE 
AMONG 

ALTERNATIVES 6.  TAKE 
ACTION

7.  REVIEW 
YOUR 

DECISION

Decision making process
Mapped to your Òchoosing a solverÓ decision

weÕll revisit 
this later, 

if youÕre not 
here yet

Homework for you 
+ help from Gurobi Support

Test, test, 
test!

Switch solvers as needed
(or write your model)

https://www.umassd.edu/media/umassdartmouth/fycm/decision_making_process.pdf
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1.  IDENTIFY 
THE 

DECISION 2.  GATHER 
INFORMATION

3.  IDENTIFY 
ALTERNATIVES 4.  WEIGHT 

THE 
EVIDENCE

5.  CHOOSE 
AMONG 

ALTERNATIVES 6.  TAKE 
ACTION

7.  REVIEW 
YOUR 

DECISION

Decision making process
Mapped to your Òchoosing a solverÓ decision

::rewind  
sounds::

https://www.umassd.edu/media/umassdartmouth/fycm/decision_making_process.pdf
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Do I need to switch solvers?
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If I can leave you 
with three main 
thoughts 

Decision making process
Mapped to your Òchoosing a solverÓ decision
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Thank You



,*-./0*-#1*" 1%023-*-#%&$%&'*'1%023-/4 $355/454%0*&'#&./4/&- 24%6"/07'8#0#-/+'*1134*19

! The infinite set of real numbers is mapped to a finite set of states (64 bits). 
! In fact, there are infinite numbers without an exact representation.
! Emulating exact arithmetics in software is not an options: It is just too slow

:%3&+#&;/44%4$/</49=./4/

! Even the most basic mathematical laws do not hold anymore
! Violations and infeasibilities are expected and need to be handled properly
! Special care is required so that small rounding errors do not sum up to large errors in the results

!' &30/4#1*""9$-*6"/ #02"/0/&-*-#%& %5%2-#0#)*-#%&*";%4#-.0$ #$</49 1.*""/&;#&;

! Requires substantial modifications and extensions of the algorithms
! Important to install safeguards everywhere to distinguish actual improvements from random noise.

38

Numerical Challenges


