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Motivation

A AMLs are powerful tools for developing solver -independent
optimization models

A Intuitive deployment and visualization are becoming increasingly
important

A End -users of optimization software are very often not modeling experts
A Need for easy -to-use tool to visualize data and compare results

A Current deployment possibilities are not satisfactory for everyone



Deployment of GAMS models

current possibilities
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Object Oriented APIs

A GAMS comes with several OO
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develop applications

A Programming required to
build your applications




GAMSJupyter



Welcome to Jupyter @ GAMS!

_ Jupyter

Jupyter @ GAMS

Welcome to Jupyter @ GAMS!

Username: Enter your credentials in order to sign in or contact GAMS Support for further information.

Getting Started

o [ntroduction
« Millco Example
« PickStock Example

» A GAMS Tutorial by Richard E. Rosenthal
Further Help
- G A M S « Jupyter Notebook Users Manual {from Bryn Mawr College)

« GAMS World Forum
« Contact GAMS

Password:




GAMS Jupyter Example
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nbviewer

In [17]: | %%gams
Parameter fund(date) 'Index fund report parameter'; fund(d) = sum(s, price(d, s)*w.l{(s)});
Parameter error(date) 'Absolute error'; error(d) = abs(index(d)-fund(d));

Plotting of the results

In [18]: #%gams pull -d fund error
fig, ax = plt.subplots()
index.plot (y="wvalue", ax=ax, xticks=[0, trainingDays, len{date)], wyticks=[], label="Dow Jones"}
fund.plot (y="value", ax—ax, xticks=[0, trainingDays, len(date)], yticks=[], label="Index Fund")

—— Dow Jones
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Using GAMS Jupyter Notebooks to tell
nydz" EpnE I Ea N y' 1 sEéyl

A Runs in a browser / on a server
A No local installation needed

A Allows to use notebook technology in combination with GAMS

A Notebooks allow to combine GAMS and Python
A GAMS works great with well structured data and optimization
models

A Python is very rich in features to retrieve, manipulate, and visualize
data that comes in all sort of ways

A C Combining GAMS and Python in a notebook it is relatively easy to
tell an optimization story with text, data, graphs, math, and models

AF 2FEy ndztsy ¢ N° undeEdgvelNpmisits é.N © d
Give itatry at https://jupyterhub.gams.com/hub/login



https://jupyterhub.gams.com/hub/login

GAMS MIRO



Overview

Click to
deploy

Web browser
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Handson

Model: Pickstock



Model: Pickstock

of training phase

= Training phase :
» Select small subset of stocks &
* (Optimization) '

esting phase
- How similar behaves the stock selection to the
. (Evaluation of results) |/

Price (stocks & dow jones)

— AAPL — AXP — BA — CAT — CSCO — CVX — DD — DIS —
DowJones — GE — GS — HD — IBM — INTC — JNJ — JPM — KO
— MCD — MMM — MRK — MSFT — NKE — PFE — PG — TRV —
UNH — UTX =V — VZ — WMT — XOM

~ —

value

Dow Jones ~ ®

Apr 2016 May 2016

A Data : Performance of all shares of the Dow
Jones index over a period of 1 year

A Goal : Find a small selection of stocks that
follows the Dow Jones as closely as possible

A Optimization model  : Select a subset

(Omaxstock ) of Dow Jones stocks, along
with weights, so that this portfolio behaves
similarly to the overall index

(in the training phase)

minimize obj := Z slpos, + slneg,,
ds
subject to Z price,, , - wy = index g + slpos, — slneg,,  (Vds)
Wy < Ps (VS)
Z ps < maxstock
wy > 0, ps € {0, 1} (Vs)
slpos,; = 0, slneg; > 0 (Vd)
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Model: Pickstock

minimize obj := Z slpos, + slneg,,
ds
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Model: Pickstock

Dow Jones vs. Index Fund

Price

— Dow Jones index — Index fund

120

118

116

114

112

110

108

106

,Mnf\

104

102

AR

A~

L/

100

96 r A

¥

94

92

90

88

(End oftraining phase || || See

Feb 2016

Mar 2016 Apr 2016

May 2016 Jun 2016

minimize

obj := Z slpos ;; + slneg,

ds

Jul 2016
Date

Sep 2016 Oct 2016 Nov 2016 Dec 2016
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Scenario runs and
sensitivity analysis

The GAMS MIRO Hypercube mode



Hypercube mode
scenario generation

Price Input widgets

Select the maximum number of stocks
q 6]

———

1 8

select the number of days for training
1

_—

1 64 1

Solver to use

Price Input widgets
CPLEX

Select the maximum number of stocks Step size
1 30 4
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1 8 15 23 30
select the number of days for training Step size
1 252 5
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1 64 126 189 252

Solver to use

CPLEX XPRESS CBC




Hypercube mode
scenario generation

Select the maximum number of stocks Step size

1 30
1
I I
1 8 15 23 30

select the number of days for training Step size
1 252
T +1
| |
1 64 126 189 252 /\
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Hypercube mode
Data import & monitoring of scenario runs

Import data o
Owner Submission date Job tags Status Action
user 2019-01-18 15:05:09 LIy running Show log || Discard
user 2019-01-18 15:04:53 running Show log Discard
user 2019-01-18 15:04:42 run completed Import || Showlog || Discard
user 2019-01-18 15:02:57 ZlLiTeEE completed Import Show log Discard
user 2019-01-18 14:58:50 = il completed Import || Showlog || Discard
Show history Manual import

< 21 p



Hypercube mode

Scenario management
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