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Audience	poll

• AMPL
• GAMS
• AIMMS
• OPL
• CVX
• YALMIP
• PuLP
• Pyomo
• Gurobi Python	API
• JuMP (or	Julia)



What	is	Julia?

• 21st century	programming	language	
• MIT	licensed:	free	and	open	source
• (Almost)	as	fast	as	C	and	as	easy	as	Matlab
• http://julialang.org
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JuliaCon 2016

June 21st - 25th

Massachusetts Institute of Technology, Cambridge,
Massachusetts

tickets on sale now | more information

Google Summer of Code
Julia gets 12 slots in the Google Summer of Code!
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Julia is a high-level, high-performance dynamic programming language for technical computing, with syntax
that is familiar to users of other technical computing environments. It provides a sophisticated compiler,
distributed parallel execution, numerical accuracy, and an extensive mathematical function library. Julia’s
Base library, largely written in Julia itself, also integrates mature, best-of-breed open source C and Fortran
libraries for linear algebra, random number generation, signal processing, and string processing. In addition,
the Julia developer community is contributing a number of external packages through Julia’s built-in package
manager at a rapid pace. IJulia, a collaboration between the Jupyter and Julia communities, provides a
powerful browser-based graphical notebook interface to Julia.

JuliaCon 2015 at MIT was a huge success. The videos are now online, and a random video from JuliaCon
2015 is presented here.



Why	choose	Julia	for	optimization?

• “I	want	to	model	and	solve	a	large	LP/MIP	within	a	
programming	language,	but	Python	is	too	slow	and	
C++	is	too	low	level”

• “I	want	to	implement	optimization	algorithms	in	a	
fast,	high-level	language	designed	for	numerical	
computing”

• “I	want	to	create	an	end-user-friendly	interface	for	
optimization	without	writing	MEX	files”

• Lubin and	Dunning,	“Computing	in	Operations	
Research	Using	Julia”,	INFORMS	Journal	on	
Computing	(27),	2015,	pp.	238–248



Optimization	and	Julia
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JuliaOpt
Optimization packages for the Julia language. (http://julialang.org)

What is Julia?
"Julia is a high-level, high-performance dynamic programming language for technical
computing" (http://julialang.org). It is free (open source) and supports Windows, OSX,
and Linux. It has a familiar syntax, works well with external libraries, is fast, and has
advanced language features like metaprogramming that enable interesting possibilities
for optimization software.

Case study: "Computing in Operations Research using Julia"
(http://dx.doi.org/10.1287/ijoc.2014.0623). INFORMS Journal on Computing. [PDF]
(http://arxiv.org/abs/1312.1431).

What is JuliaOpt?
JuliaOpt is an organization that brings together packages written in Julia that are related
to optimization. All JuliaOpt packages should be high-quality, documented, tested,
support the main operating systems, and interact with each other.

Overview: presentation (https://www.youtube.com/watch?v=7LNeR299q88) and
workshop (https://www.youtube.com/watch?v=nnL7yLMVu6c) from JuliaCon
2015
Code: github.com/JuliaOpt (http://github.com/JuliaOpt)
Mailing list: julia-opt (https://groups.google.com/forum/#!forum/julia-opt)

Getting Started
1. You can find downloads and installation instructions for Julia

(http://julialang.org/downloads/) for your operating system on the Julia site.
2. To install a JuliaOpt package, simply use the Pkg.add  command from inside

Julia:
julia> Pkg.update() # Get latest package info
julia> Pkg.add("Optim")
julia> Pkg.add("JuMP")
julia> Pkg.add("Cbc") # and so on

3. Open-source solvers will automatically be downloaded and installed in your Julia
package directory. If you want to use an external commercial solver, you will
need to download those before installing the corresponding JuliaOpt package.

Examples

We have a collection of JuliaOpt examples in the form of Jupyter
(https://jupyter.org/)/IJulia (https://github.com/JuliaLang/IJulia.jl) notebooks, including:

Solving Sudoku puzzles with JuMP (/notebooks/JuMP-Sudoku.html),
Controlling a rocket with JuMP (/notebooks/JuMP-Rocket.html),
and many more (/notebooks/index.html).

The source for these notebooks is available here (https://github.com/JuliaOpt/juliaopt-
notebooks).

Overview of Packages
JuMP Convex.jl

MathProgBase.jl

Cbc.jl Clp.jl CPLEX.jl

ECOS.jl GLPK.jl Gurobi.jl

Ipopt.jl KNITRO.jl Mosek.jl

NLopt.jl SCS.jl

Optim.jl

LsqFit.jl

CoinOptServices.jl

AmplNLWriter.jl

JuliaOpt's packages can be loosely grouped into two sets. The first set are standalone Julia packages:
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Why	JuMP?

• Speed:	Model	generation	should	not	be	a	bottleneck
• Programmability

– Extensibility	(JuMPeR,	JuMPChance,	MultiJuMP,	JuGP,	etc)
– Embeddability (e.g.	StochDynamicProgramming.jl)

• Solver	independence	
• Advanced	features	

– Branch	&	bound	callbacks
– Automatic	differentiation	+	user-defined	functions

• Interactivity	and	visualization
– Requires	speed	and	programmability

• Dunning,	Huchette and	Lubin,	“JuMP:	A	Modeling	Language	
for	Mathematical	Optimization”,	2015,	arXiv:1508.01982


