OOOOOOOOOOOOOOOOOO

Cetting the Best of Both
Worlds

Ways to Combine Python's Flexibility with a Domain Specific
Modeling Language in Applied Operations Research




Solving Complex Real-World Problems AMGAMS
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= [snotall about the model itself
= Data cleaning
= Data manipulation

= [Data visualization




Optimization Pipeline AMGAMS
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Letspehonest  RMGAMS
Data manipulation, pre- anao
OOSLProcessing can pe time-consuming
Different tools/languages have different
strengths/weaknesses
Choosing the best tools for your pipeline O P
while keeping the interaction petween

them convenient can get difficult /@




Streamlining the Optimization Pipeline

-

\

TRANSFER

ll<f>

~

/

n&""

EMBEDDED

.- CODEL/>

A GAMS

MODEL - SOLVE - DEPLOY

/V
\

- CONTROL

- GAMSPY

|’




.- TRANSFER .-GAMS

= APl focusing on moving data from and to CAMS
= Connects to GDX (file based) and GMD (in memory)

= Available for

pgthon

MATLAB




- TRANSFER .-GAMS
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TRANSFER .-GAMS

pip install gams[transfer] --find-1links [PATH TO GAMS]\api\python\bdist

pandas K. 2 NumPy

»  Works seamlessly with I'il

= Allows reading and writing GDX files



TRANSFER .'GAMS

@ @ preprocessing.py

from g€ams import transfer as gt
import pandas as pd

gt.Containex ()

gt.Set(m, "1", records=["seattle", "san-diego"], description="supply")
gt.Set(m, "j", records=["new-york", "topeka"], description="markets")




TRANSFER .'GAMS

<EI|> MODEL - SOLVE - DEPLOY

00 @ preprocessing.py

d = gt.Parametex(m, "d", [i, j], description="distance in thousands of miles")

dist = pd.DataFrame(
[
("seattle", "new-york", 2.5),
("seattle", "topeka", 1.8),
("san-diego", "chicago", 1.8),
("san-diego", "topeka", 1.4),
15

columns=["from", "to", "thousand_miles"],

d.setRecords(dist)
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& preprocessing.py

m.write("out.gdx")

A GCAMS
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Streamlining the Optimization Pipeline AMGAMS
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CONTROL .'GAMS
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= API focusing on controlling the CGAMS system
= Create and run GAMS models (GAMS Jobs)
= Solve a sequence of closely related model instances

(GamsModelInstance)
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CONTROL

@ solve.py

import gams

ws = gams.GamsWorkspace()

job ws.add_job_from_file("txrnsport.gms")

= ws.add_options()
.all_model_types = "xpress"

.run(opt)

A GAMS
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Streamlining the Optimization Pipeline AMGAMS
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EMBEDDED A GAMS
.- CODE />

= Leverages Pythons strength inside a .gms file
= Allows the use of external code (e.g. Python) during compile and
execution time

= GCAMS symbols (sets, parameters, etc.) are shared with the

external code



EMBEDDED

B GAMS
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G(1,3)
shortest_distance(i,j)
Assign values to sets

and parameters

Python:

def dij ra(G, starting_node, end_node):

Some sort of shortest
path algorithm

vertices list(gams.get('
graph = list(gams.get(

shortest_distance =

> 1n vert

S1nK 1n vertic

et("shortest_distance", shortest_distance)

shortest_distance

Rest of the gms file play shortest_distance;

‘ @)
-



Streamlining the Optimization Pipeline AMGAMS
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GAMSPY
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GAMSPY

Al 2

Declaration of sets,
parameters, and
variables as with

gams.transfer

0O ¢ transport.py

from gamspy import Set, Parameter, Variable, Equation, Model,

container Containexr()

@)

supply Equation(container, name="supply", domain=[i])
supplyl[i]l = Sum(j, x[i,j]) <= alil

demand Equation(container, name="demand", domain=[j])
demand[j] Sum(i, x[i,3]) blj]
obj = Sum((i,3j), cli,]j] x[i,3]1)
transport = Model(
container,
name="transport",
lations=["'supply', 'demand'],

objective=o0bj,

sense="min",
problem="LP")
transport.solve()

A GAMS

MODEL - SOLVE - DEPLOY

Containexr, Sum

27



Contact Us

Jbroihan@gams.com

WWW.Gams.com

u @GCamsSoftware

m https://www.linkedin.com/company/gams-development

B GAMS

MODEL - SOLVE - DEPLOY

More CAMS Talks

= GAMS Engine Saas:

TE-16, Thursday, 15:50-17:20
= CAMS MIRO:

FA-16, Friday, 8:30-10:00

Visit Us at our pootn!

23
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