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MATHEMATICAL PROGRAMMING

DECISIONWARE
MAKING YOUR WORLD SMARTER

Son multiples los tipos de modelos basados en Programacion Matematica (MP) que pueden ser requeridos por una organizacion, cada
uno de ellos con fines especificos y complementarios; se pueden nombrar:

=  Optimizacion

= Equilibrio General Computable

= Modelos Estadisticos y/o Econométricos

= Dinamica de Sistemas

= Generadores Sintéticos de Variables Aleatorias

= Modelamiento de Procesos Estocasticos

A pesar de su diversidad, los diferentes tipos de modelos cumplen con una caracteristica comun: se pueden formular por medio de
expresiones algebraicas propias de la programacion matematica, o sea que todos pueden ser resueltos utilizando:
= Un solver fundamentado en las leyes matematicas de la optimizacién

= Un lenguaje de programacion de bajo nivel en el que se programen la interfaz entre la formulacidn algebraica y el solver de
programacién matematica

= Un lenguaje de programacion de alto nivel orientado a manejar formulaciones algebraicas y la interfaz con el solver

SOLVER PROGRAMACION MATEMATICA LENGUAJE DE PROGRAMACION DE BAJO NIVEL LENGUAJE ALGEBRAICO DE ALTO NIVEL

. GAMS

“'i l."l-n

GUROBI Fico

OPTIMIZATION  xpress  CPLEX
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OPTIMIZATION INFORMATIC PLATFORM
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OPTIMIZATION INFORMATIC PLATFORM.
They correspond to it platforms that integrate all
the problems of implementing decision support
systems. They are products similar to OPTEX but
to date do not include tools for handling the
problems associated with mathematical
programming 4.0

PROGRAMMING LANGUAGE.

They are products oriented to the development of
optimization models and focus on providing the
mathematical modeler with a means to implement
integrated optimization models and (some of
them) allow implementation of large-scale
methodologies. They are not oriented to the
integration of mathematical models as OPTEX
does, and do not stimulate the standardization of
the mathematical modeling process. OPTEX
generates source programs for most of the
referenced products and therefore, more than
competition, OPTEX is a wuser of these
methodologies.

OPTIMIZATION SOLVERS.

They are highly specialized products based on the
mathematical laws of optimization. They are the
basis of all high-complexity mathematical
optimization.
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Cursos disponibles:
= Ci+

= GAMS
= AMPL
= AIMMS

PYTHON-PYOMO
XPRESS-MOSEL
IBM-CPLEX Optimization Studio (OPL)

Cada diplomado esta compuesto por dos modulos:
= Moadulo Basico
= Moadulo Avanzado

Se estudia el manejo de multiples solvers

D M nE 3 KNITRO  sze- —— CURGE
- N E I:l CPLEX Xpress WP OPTIMIZATION
GLPK GLOP

CURSOS EN OTRAS TECNOLOGIAS PUEDEN DESARROLLARSE A PETICION DEL INTERESADO.
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ESTRUCTURA:
El diplomado avanzado ADVANCED ANALYTICS & OPTIMIZATION USING OPTIMIZATION

TECNOLOGIES, hace parte del programa de educacion continuada MATHEMATICAL PROGRAMING
ANALYST, esta orientado a capacitar al participante en los principales problemas que se deben resolver en la
planificacién de largo y de mediano, y en la programacién de corto plazo de sistemas reales. Para cualquier

tecnologia se imparten dos médulos:

= BASIC OPTIMIZATION: capacitacion en la solucidon de problemas integrados utilizando una tecnologia de
optimizacién especifica. La mayoria de ejemplos estan relacionados con problemas reales cuya solucidon se

puede realizar con modelos de optimizacion.

= ADVANCED OPTIMIZATION: capacitacion en la solucion de problemas avanzados utilizando GAMS. El
caracter avanzado radica en la solucion de los multiples problemas en los que se puede descomponer un
problema complejo. Se ensefia el uso de modelos basados en metodologias de optimizacion de gran escala,

como Benders y Relajacion Lagrangeana.

DIRIGIDO A:
Profesionales (ingenieros, matematicos, fisicos, consultores, economistas, “data analyst”, desarrolladores de

software, ... ) que requieran o desean conocer las nuevas tecnologias de optimizacién vigentes de acuerdo con el
estado del arte de la computacion, los algoritmos de optimizacion y las tecnologias de gran escala.
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ALL MATHEMATICAL MODELS DEVELOPED BY DECISIONWARE USE OPTEX @A’

DECISIONWARE

MAKING YOUR WORLD SMARTER

& - E
<« A

~ \q/ Optimization Expert System

- \T%"Jb\
e | i
o 4

OPTEX — Optimization Expert System
https://www.linkedin.com/pulse/optex-optimization-expert-system-new-approah-make-models-velasquez -
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FUNDAMENTOS:

DW ha desarrollado OPTEX, el primer robot capaz de generar modelos matematicos de optimizacién haciendo uso
de metodologias para la solucion de problemas de gran tamaiio (Teoria de Benders, Relajacion Lagrangeana,
Danbtzig-Wolfe, ...) utilizando multiples tecnologias de optimizacion (GAMS, AMPL, IBM-OPL, PYTHON-PYOMO, C,
...) para construir hipotalamos artificiales para las empresas. Las metodologias que soportan a OPTEX se
denominan Modelamiento Matematico Estructurado (MME).

METODOLOGIA:

Considerando que el MME. Genera una ventaja competitiva para los modeladores, todos los diplomados aplicados
para las diferentes tecnologias de optimizacion estan soportados en estos conceptos.

Por lo anterior los cursos se componen de dos partes:
i) Conceptos de MME., y
i) Implementacion de MME en las diferentes tecnologias.

Para facilitar la comprension de los conceptos, como material de los cursos se entregan modelos matematicos
desarrollados con los conceptos de MME. En las diferentes tecnologias, de tal modo que el estudiante pueda
utilizarlos para el aprendizaje de los conceptos MME y su implementacion en las tecnologias de interés.

Los conceptos MME. Se dividen en dos niveles: basicos y avanzados. Los basicos estan orientados a la

implementacion de modelos integrados, en tanto que los avanzados estan orientados a la implementacion de
modelos de gran tamaiio haciendo uso de la particién y la descomposicion de los problemas matematicos.

TARIFA REDUCIDA PARA ESTUDIANTES

Programacion Flexible: Los participantes podran ir pagando en la medida que toman los mddulos.
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THE MODERN OPTIMIZATION REQUIREMENTS

DECISIONWARE

Structured Mathematical Modeling

Expert Optimization Systems
(Capitalization of the knowledge in optimization)

Standardization & Normalization

(Easy connection of multiple mathematical models).
Making easy the implementation of complex
mathematical models

Socialization of large-scale technologies to the
community of mathematical modelers.

The large-scale methodologies must be connected in a
similar way that actually we connect the basic solvers.

Real-Time Distributed Optimization.

A new look of optimization according to the real-world
technologies:

. Internet of Things (IoT)

. Industrial Internet of Things (IIoT)

. Smart Metering

. Big Data

MAKING YOUR WORLD SMARTER

Benders Methodclogies | Lagrangean Relaxation | Cross Decompostion |
- Coordi

1~ MIP/MINLP Coordi

I™ Two Stage Coordinator [25 GAP to Changs (%)

Re-Optimization Approach  [GAMS Solvelink CallModule -
v [0 kel [ie Reduction
LEES Tolerance (%) Factor (%)

I~ Combinatorial Benders Cuts {oriy Binary Problems)

- Reguiarization (Trust Regior)
I” Penalization Objetive Function  [Lineal =

Penalization Value o

™ Neighborhood Limits (%)  [20

I~ Neighborhood Binary Equation

I™ Benders Feasibiity Cute ™ Submogate Cuts
I Modified Optimalty Cuts I~ Wam Start
I Generated Dual Master

[+4 OPTEX - Optimization Expert System - Chief Scientist DecisionWare Intemational Corp. (OPTEX MMS 374838-436058)

Control Input {575 SEEIE UBIZSGH | Libraries | Optimization | Scenario | General | Model | Problems | Topology | Parameters | Matix | Consiraints | Variables | Resuits | Gaphics | Data Tables | Reports |

BENDERS PARTITION - DECOMPOSITION THEORY

r Benders Cut:

[~ Strong Cuts
" Pareto Optimal Cuts
" Maximal Non-Dominated Cuts
(% Dynamically Updated Near-Maximal Cuts

Benders Decomposition Cuts [Benders Standard

I™ Maximun Density Cuts

- Cuts Database

™ Dynamic Cut Management

I Cuts Aggregation

Siack Tolerance oo
Herations to Cut Compresion [fmraions
I™ Convex Submogate Cuts

- Management Sub-Problems

Dynamic Modeling |GDDP - Generalized Dual Dynamic Programming |

Type of Subproblem |Standard Benders 2
Re-Optimization Approach [GAMS Solvelink CallModule -
[ Feasibilty Including Artficial Varizbles Penalzation

I Feasble Dual Solutions
I~ Generated Dual Subproblem
I hexactCus [100 el Toleranos ()

Samping Vethalegy  [Augomats &

[~ Jensen's Inequalties

Parallel imi;

[™ Coordinator Parallel Processing [~ Subproblem Parallel Processing
Cores I: Cores 0

I~ Asynchronous Parallel Optimization
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MODELAMIENTO MATEMATICO ESTRUCTURADO

ING YOUR WORLD SMARTER

UN MODELO MATEMATICO SE PUEDE CONCEBIR COMO

LA UNION DE COMPONENTES MATEMATICAS

ARMONICAMENTE INTEGRADAS




MATHEMATICAL PROGRAMMING AS AN STANDARD

HAVING IN THE MIND THAT A MATHEMATICAL PROGRAMING (MP) STORED IN
AN INFORMATION SYSTEM IS AN STANDARD; THEN IT IS POSSIBLE TO JOIN
TWO MP PROBLEMS TO OBTAIN A NEW MODEL.

T N
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MATHEMATICAL PROGRAMMING AS AN STANDARD
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THE UNION OF MATHEMATICAL PROGRAMMING PROBLEMS GENERATE A NEW
MODEL OR A VARIATION OF AN ALREADY EXISTING MODEL
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THE UNION OF COMPUTER PROGRAMS
DOESN'T GENERATE A NEW CORRECT COMPUTER PROGRAM
et '
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R MCDE[c]$( C_CTR(c) }..
+ STM([C_DMR1[c,d) ,C_EMAL[c,h] ],V AMCH(d,h,c]$(C DIA(d) and C HOR(h) and C CHD(B,dc) ) )

" ELECTRICITY

R_RBCU[d,h,c]$( C_DIR(d) and C HOR(h) and C CHD(h,d,c

) ).
+ STM([C_PCU[c, xa] ],V ABCG[c,d,h, ro]$(C_CUR(c) and C_DIA(4) and C_BMAL(c,h) ahd C_ECE(c,
e

| A C_PCTH(c,h,x0) ) )
- V_RMCG[d,h,c]§(C_DIA(d) and C_HOR(h) and C CHD(h,d,c) )
+ F_RELMK * VIRE RECU[d,h,c] - F

*RELRX * VARN AECU[d,h,c] =e= 0

R_APDE[, b, xa]${ C_DIA(G) and C_HOR(2) and C_ERO(xa) ..

+ STH([C_UCP[ze,€] 1,104V ABCR[c,d,, zo]§ (C_CUR(c) and C DIA(4) and G
+ STH([C_UCB[zo,c] ,C_EAN[h,hh] ],V RECG[c,d,hh, z0]$(C_CTR(c) and C |
- F_RELMX * VAR APDE[d,h, o] =l= 10 ;

+
I

and C_PCUE(c,h,za) ) )
C_ROH(nh) and C_BCU(c,zo) ) )

[t -8

R_ASCU[d,h,c]$( C_DIA(d) and C HOR(x) and C CED(h,d,c) ).

+ SUM([C_SBC[c, 3] ],V_ASCB[d,h,c,3]$(C_DIA(d) and C_BOR() and C_CUR(c) and C_FEC(n,c,3) ) )
- V_24CB[d, b, c]$(C_DIA(d) and C_HOR(x) and C_CED(h,d,c) )
+F_RELAX * VARP MSCU[,h,c] - F_RELAX * VARN ASCD[d,b,c

R_ASFE([g,h,d]$( C_GRA(g) and C HES(g,h) and C DES{g,d) )

+ SOM([C_CHGDIg,h,d,c] ],V MMCE[d,n, c]$(C_DIA(d) and C_HOR(k) and C_CED(n,dc)|) |
- F_RELAX * VARMSFE[q,h,d] =1= 1 ;

T SmM[C SB[ <] 1,104 MCC[!P & al$(C ] Dm(d] and € HOR(k) and € CTR(c) and C SEC(R,c,3) ) )

4 QIW(I" SPrYfa 1 RENTh hhl 1 ¥ BSPRIA hh ~ 21817 DT2IAY and © BNA (AR and @ FTRIFY and © SAT.7a) ) 0
<

v
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MATHEMATICAL PROGRAMMING AS AN STANDARD
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THE UNION OF COMPONENTS OF AN INFORMATION SYSTEM
GENERATES A NEW CORRECT INFORMATION SYSTEM
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Predictive

Simulation What could happen.... ?
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How many, how often, where? Descriptive

What happened?

v

Degree of Complexity
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HUMAN HYPOTHALAMUS @7,4\/

BEGISICNVIARE

The hypothalamus is a portion of the brain that contains several small nuclei
with a variety of functions. One of the most important functions of the
hypothalamus is to link the nervous system to the endocrine system via the
pituitary gland. It is not a separate system, but a collection of structures from the
cerebrum, diencephalon, and midbrain. It supports many different functions,
including emotion, behavior, motivation, long-term memory, and olfaction.

All vertebrate brains contain a hypothalamus it is responsible for the regulation
of certain metabolic processes and other activities of the autonomic nervous
system and controls body temperature, hunger, important aspects of parenting
and attachment behaviors, thirst, fatigue, sleep, and circadian rhythms.

The hypothalamus is highly interconnected with other parts of the central
nervous system, in particular the brainstem and its reticular formation. The
hypothalamus receives many inputs from the brainstem, the most notable from
the nucleus of the solitary tract, the locus coeruleus, and the ventrolateral
medulla. It is the central regulator of several autonomous and endocrine visceral
functions and acts as a relay point in the information that starts from the brain
reaching the spinal cord. Each of the target systems influenced by the
hypothalamus return feedback controls onto the hypothalamus completing a
circuit and so establishing a homeostasis system. The role of the hypothalamus
in regulation of homeostasis is essential for survival and reproduction of the
species. The hypothalamus is one of those organs that we can't live without.




ARTIFICIAL HYPOTHALAMUS:
ARTIFICIAL INTELLIGENCE AND MATHEMATICAL PROGRAMMING
INTEGRATION

La informacion sobre este tema se encuentra en:
https://ssrn.com/abstract=3767763
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The mathematical models individually are associated with different
administrative divisions/functions that the organization must attend, for the

General Industrial Hypothalamus the models are:

. Supply Chain
Resilient Supply Chain Design
. Integrated Sales & Operations Planning (S&OP)
. Optimal Inventory Policy Planning
. Sourcing Optimization
. Production Scheduling
. Product Delivery Program Planning (ATP)
. Product Distribution Scheduling
. Predictive Maintenance Programming
. Human Resources Planning & Scheduling

. Demand Chain
«  Demand Management & Forecasting
«  Marketing Mix Policy Optimization
«  Price Optimization (Revenue Management)
«  Suggested Order Optimization

There are other advanced mathematical models that may be integrated into the
ATHENEA INDUSTRIAL HYPOTHALAMUS, but they are not considered in this

initial stage.
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The mathematical models individually are associated with different Seonomic o8

administrative divisions/functions that the organization must attend, for the Unit b

Electric Sector Hypothalamus the models are: Commitment )
. o ~Energy Trading

: & Risk Management
. Prescriptive Models
. Optimal Economic Dispatch

o Unit Commitment Assets Qﬁ?alili&és‘ oo " ;&"*Maintenance
. Optimal Design of Smart Networks Management U i —

. Real-Time Reconfiguration of Smart Networks AP Lt

. ETRM: Energy Trading & Risk Management Y% .

. ALM: Assets & Liabilities Management Ruman R sourcing Reconfiguration

" Predictive Models
. Demand forecasting
. Hydroclimatic forecasting

There are other advanced mathematical models that may be integrated into the
ATHENEA ELECTRIC HYPOTHALAMUS, but they are not considered in this initial
stage.
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Chapter I'V-1 Enterprise Wide Optimization. The Hypothalamus of the Enterprise

Jesus Velasquez-Bermudez

Abstract

At the end of the last century SCM was a relatively new term that brought together the concepts of integrated business
planning that have been used for many years by logistics experts, strategists and experts in Operations Research. Today,
integrated planning based on mathematical models of optimization is the standard possible due to advances in
information technology (high and low-level parallel computing, optimization algorithms, data transmission capabilities,

platforms for the development of mathematical models).

There are four dimensions of the optimal synchronization of a supply chain, namely:

- Functional associated with the purchase, manufacture, transport and storage of industrial supplies and products

- Space associated with activities through industrial facilities and the different forms of markets.

- Internal associated with the hierarchy of decisions: strategic, tactical and operational.

- Business that responds to the purposes of strategic and tactical planning within the organization. Business

integration makes SCM one of the components of a broader vision of integrated planning.

This improves the competitive advantage, reduce costs and increase profits, then managers seek to integrate planning
activities of its value chain, which, originally. was understood as the sum of the Supply Chain Management (SCM) and
Demand Chain Management (DCM). Today, this concept has expanded and covers all the functional areas of the
organization including financial and human resources chains.

INDEX

1. INTRODUCTION 2.3.1. Economic (Dual/Price) Coordination
1.1. The Hypothalamus 2.3. Physical (Primal/Quantity) Coordination
1.1.1. Human Hypothalamus 2.4. Typical Supply Chains
1.1.2. Enterprise Hypothalamus 2.5. S&OP Traditional Analytics
1.2. Supply Chain Management Capabilities
1.3. Enterprise Wide Optimization

3. STATE-OF-THE-ART S&OP
2. TRADITIONAL S&OP FRAMEWORK FRAMEWORK
2.1. Decision Support Environment 3.1. Modeling Modern Supply Chains
2.1.1. Hierarchical Decisions 3.1.1. Multi-Business Supply Chains
2.1.1.1. Strategic Planning 3.1.2. Global Supply Chains
2.1.1.2. Tactical Planning 3.2, S&OP Multifunction Modeling
2.1.1.3. Operations Scheduling 3.2.1. Production and Demand
2.1.1.4. Real-Time Optimization 32.2. Production and Financial
2.1.1.5. Real-Time Distributed Optimization 3.2.3. Production and Energy
2.1.2. Functional Decisions 3.2.4. Production and Maintenance
2.1.2.1. Supply Chain Models 3.2.5. Production and Human Resources
2.1.2.2. Demand Chain Models
2.2. Integration of Mathematical Models 4. COMPUTATIONAL
2.3. Mathematical Model Connectivity IMPLEMENTATION
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Mathematical Programming 4.0: Real Time Distributed Optimization in Cyber-Physical Systems
https://www.linkedin.com/pulse/future-mathematical-programming-jesus-velasquez/

OPTEX — Optimization Expert System
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Making COMPLEX MATH Models as LEGO Models
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Stochastic Programming & Risk Management: Fundamentals
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Making Stochastic Programing Models Filling the Blanks in MS-EXCEL ...
https://www.linkedin.com/pulse/making-stochastic-programing-models-filling-blanks-jesus-velasquez/

Stochastic Advanced Analytics Modeling - OPCHAIN-SAAM
https://www.linkedin.com/pulse/stochastic-advanced-analytics-modeling-opchain-saam-jesus-velasquez/

Catalogue of Advanced Analytics & Optimization Mathematical Models
https://www.linkedin.com/pulse/advanced-analytical-optimization-models-machine-neural-velasquez/
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TECNOLOGIiAS DE PROGRAMACION MATEMATICA @A’
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Cursos disponibles:
= Ci+

= GAMS
= AMPL
= AIMMS

PYTHON-PYOMO

XPRESS-MOSEL

IBM-CPLEX Optimization Studio (OPL)
Por haga clic en la opcién que le interese.

Cada diplomado esta compuesto por dos modulos:
= Moadulo Basico
= Moadulo Avanzado

Se estudia el manejo de multiples solvers

ol 7r  KNTRO oo GUROBI
T @ U o e FICO @ 5-ion
GLPK GLOP

CURSOS EN OTRAS TECNOLOGIAS PUEDEN DESARROLLARSE A PETICION DEL INTERESADO.
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—] gamside: D:\Dropbox\GENEX\COES\SHTGES- EXP\MODPLA\PE\OPTEX_MODPLAN.gpr - [d:\Dropbox\GENEX\COES\SHTGES-EXP\MODPLA\PE\OPTEX_MODPLAN.gms] — b4
B2 File Edit Sesrch Windows Utilities ModelLibraries Help -8 X e -
¥ gamside: CAGENEX\SHTG\SHTGES\BENUNICONOPTEX_BENUNI.GPR
= B S & | % [fe0a SRS T Bt fe e wdons tities ot inanes s
L

2] | % > | % loere ERCE

OPTEX_MODPLAN.gms

‘5 No active process.

[Er—

>

R_CCNS[t,ns]$( C__TTT(t) and C_NTE(ns) )..

Tution
icks)
lving final LP...

+ SUM([C_BLO[k] ,C_CTN[ns,g] ,C_CBTI[g,k] 1,P_IPCA[k] * V_CCO[t,b,g,k]$(C__TTT (t)
- SUM([C_DGT[sd] ],V_VCL[t,ns,sd]$(C__TTT(t) and C_NTD(ns) and C_DTN(ns,sd) ) |)

and C_BLO (b)
o ;

and C_TMCR(g) and C_CBT(g,k) ) )

R_CcP[t,p]$( C_ TTT(t) and C_HCP(p)

SUM ([C_BLO([b] ],V_ATU[t,p,bl$(C__TTT(t)
SUM ([C_BLO[b] ],V_VCE[t,p,bl$(C__TTT(t)
- SuM([c_BLo[b] ,C_CAC[p,c] ],P_EcCC[p,c]
- SUM([c_EvC[p,m] ],P_ECVE[m]

Bggregator did 195 substitutions.

rows, 193 columns, and 17
.03 sec. (1.16 ticks)
steep noms .

and C_HID(p)
and C_HID(p)
* Vv_HCC[t,c,p,b]S$(C__TTT(L)

and c_BLO(b) ) )
and c_BLO(b) ) )

and Cc_CAC(p,c) and C_HID(p) and C_BLO(b) ) ) -

* ¥_VEE[t,m]l$(C__TTT(t) and C_EMB(m) ) )

- SuM([c_BLo[k] ,C_KaC[p,cb] 1,P_ECKC[cb,pl] * V_HRC[t,cb,p,bl§(C_ TTT(t) and C| KAN(cb) and C_ARC(cb,p) and C_BLO(b) ) ) Dual cbjective - 190.753920
- SuM([c_BLo[b] ,C_EAC[p,m] 1,P_ECEC[m,p] * V_HEC[t,p,m,bl§(C_ TTT(t) and Cc_HID(p) and C_EAC(p,m) and C_BLO(b) ) ) =e= P_HATI[t,pl it

= (det. 2.02 ticks)
R_CGS[t,p,b]§( C_ TTT(t) and C_CEC(p) and C_BLO(b) ).. Froven optimal solution
+ SUM([C_EBC[p,m] 1,V_HCE[t,p,m,b]l$(C__TTT(t) and C_HID(p) and C_EBC(p,m) and C BLO(b) ) ) 180.753920 erations, 0 nodes)
+ SuM([c_cBC[p,c] ],V_HCC[t,p,c,b]l$(C__TTT(t) and C_HID(p) and C_CBC(p,c) and [ BLO(b) ) ) 7539
+ SUM([C_CRK[p,cb] 1,V_HCK[t,p,cb,bl$(C__TTT(t)

and C_HID(p) and C_CAK(p,cb) amd C_BLO(b) ) )
and ©_HID(p) and C_BLO(b) ) === 0 ;

- V_ATU[t,p,b]$(C__ TTT(t)

s
and C_BLO (b)

TTT (t) and C_BAR(z)

+ SUM([c_TBA[=z,q] 1,V_GTE[t,qg,b]$(C_ TTT(t) and C_TER(g) and C_BLG(b) ) )

+ SUM([C_HBA[z,p] ]1,V_GHI[t,p,b]$(C_ TTT(t) and C_HID(p) and C_BLO(b) ) ) 1

+ SUM([c_cBBlz,f] 1,vV_Tcclt,b,f1$(c_ TTT(t) and Cc_BLO(b) and C_CIR(f) ) ) ;‘;;EX ;;_-;‘gw

- SuM([c_cB2[z,f] 1,v_TcClt,b,fl1$(c_ TTT(t) and C_BLO(k) and C_CIR(f) ) ) OOPS FOR/WHILE = 16

- V_ENRI[t,z,b]$(C__TTT(t) and C_BAD(z) and C_BLO(b) ) pus_ 212 olame 10034 non-zeroes
- SuM([c_CB2[z,f] 1,V_PED[t,b,f]$(C__ TTT(t) and C_BLC(b) and C_CIR(f) ) )

- V_EIC[t,b,z]$(C__TTT(t) and C_BLO(k) and C_BIC(z) ) l<

+ V IIC[t,b,z]$(C TTT(t) and ¢ BLO(k) and C BIC(z) ) =e= 0 ; e T

Ciose | OpenLog| ™ Summeny oy & Update:

I 21: 68 [Insert

| 11 Insen Dauble-Click to Open File.
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ANALITICA AVANZADA & OPTIMIZACI(')N
UTILIZANDO GAMS BASICO
SESION PROFESOR TEMA
Valor Econdmico Agregado por las Matematicas
Estado del Arte de la Optimizacion (Advanced Analytics)
Mathematical Programming 4.0
Fundamentos de Optimizacion
1 VB Introduccion Cursos GAMS
Fundamentos de GAMS
2 JVB Modelamis:nto Matemético Estructuradgl- I .
Formulacion Algebraica - Implementacion en GAMS del Modelo de Despacho Economico E&G
3 JVB Modelami_e,nto Maten_"nético Estructurad(_),- II _ _
Formulacion Algebraica - Implementacion en GAMS del Modelo S&OP Industria Bebidas
4 JVB Modelamiento Tier_qpo Conti_nL_lo ) _
Casos: Programacion de Actividades - Ruteo de Vehiculos — Procesos Industriales
5 IVB IV!etodoIogl'as de Gran Escala - Des_c,omposicic'),n_ de Sistema_s -Opt_imi_zacién Pargle_la -
Sistemas Expertos para programacion Matematica — Real-Time Distributed Optimization
6 JVB GDX (GAMS Data eXchange)
7 JVB GAMS: Solvers g™ = ,
Utilidades para Calibracion de Parametros
8 JVB Superstructures Optimization
Disjunctive Programin
9 VB CasJo: Optimiza?:ién degProcesos
Disefio de Time-Tables
10A VB Casos: Colegios - Puertos
10B IVB Solucién Secuencial de Problemas - GUSS
Data Envelopment Analisys
IVB OPTEX-BASICO
Modelamiento Matematico Estructurado
JVB ORI _.GAMS . - - . A
Modelamiento Basico - Analisis de Factibilidad — Programacion Disyuntiva
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— gamside: DADropbox\ GENEXCOESNSHTGES-EXPAMODPLANPENOPTEX_MODPLAN.gpr - [dA\Dropbo:\ GENEXCOES\SHTGES-EXPAMODPLANPEVNOPTEX_MODPLAN.gms] — x
E File Edit Search Windows Utilities Model Libraries Help - 8 %
&| 2| gl ¥ | % [coa = @ @] =l i
OPTEX_MODPLAM.gms o
*OPTEX—> Restriccion: Consumo Combustible por Nodo ”

R CCNS[t,ns]5( C_ TTT(t) and C NTE(ns) )..

+ SUM([Cc BLO[b] ,C CTN[ns,g] ,C_CBT[g,k] 1,P_IPCA[k] * V_ccolt,b,g,kl$(C__ TTT(
- S8SUM([c DGT[sd] 1,V _VCL[t,ns,sd]5(C_ TTT(t) and C NTD(ns) and C DTN (ns,sd) )
*OFPTEX—> Restriccicon: Conservacidn Materis Entrada Central Hidrdulica con Pondaij
R CcCP[t,pl5( C_ TTT(t) and C_HCP(p) )..

+ SUM([c BLO[b] 1,V _ATU[t,p,bl5(C_ TTT(t) and C_HID(p) and C_BLO(b) ) )

+ SUM([c BLO[b] 1,V _VCE[t,p,bl5(C_ TTT(t) and C_HID(p) and C_BLO(b) ) )

- S8SUM([c BLO[b] ,C CAC[p,c] 1,P ECCC[p,c] * V_HCC[t,c,p,bl5(C_ TTT(t) and C_CAH
- S8SUM([c EVC[p,m] ],P ECVE[m] * V VEE[t,m]%(C__ TTT(t) and C EMB(m) ) )

- SUM([c BLO[b] ,C _EAC[p,cb] 1,P ECEC[cb,p]l * V_HEC[t,cb,p,bl5(C__ TTT(t) and C
- SUM([c BLO[b] ,C EAC[p,m] ],P ECEC[m,p] * V_HEC[t,p,m,bl5(C__ TTT(t) and C HI
*OPTEX—-> Restriccicon: Conservacicn Materia Salida Central Hidriulica
R CES[t,p,bl5( C__TTT(t) and C CEC(p) and C _BLO(b) )..

+ SUM([C EBC[p,m] ],V HCE[t,p,m,b]5(C_TTT(t) and C HID(p) and C EBC(p,m) and
+ SUM([C CBC[p,c] 1,V _HCCl[t,p,c,b]5(C_ TTT(t) and C HID(p) and C CBC(p,c) and
+ SUM([C CAE[p,ck] 1,V _HCE[t,p,cb,b]l5(C_ TTT(t) and C HID(p) and C CAR(p,cb) 3
- V_ATU[t,p,blS$(C_ TTT(t) and C HID(p) and C BLO(b) ) =e= 0 ;

*OPTEX—-> Restriccicon: Continuidad Energia Barras — lra Ley Kirchhoff perdidas Di

R CNDF[t,z,b]S( C_ TTT(t) and C BAR(z) and C BLO(b) ) ..

t) and C BLO(b) and C TMCR(g) and C CBT(g,k) ) )
) 1= 0

r

[ii]

C(p,c) and C HID(p) and C BLO(b) } )

| EaN (cb) and C ARC(cb,p) and C BLO(b) )} )
D(p) and C EAC(p,m) and C BLO(b) )} ) === P_HAT[t,p]

¢ BLO(b) ) )
¢ BLO(b) ) )
nd ¢ BLO(b) ) )

+ SUM([C TBA[=z,g] 1,V GTE[t,g,bl5(C TTT(t) and C TER(g) and C BLO(b) ) )
+ SUM([C HBA[=z,p] 1,V GHI[t,p,bl5(C TTT(t) and C HID(p) and C BLO(b) )} )
+ SUWM([Cc cBB[=z,f] 1,V TCC[t,b,f]5(C TTT(t) and C BLO(b) and C CIR(f) ) )
- SUWM([c cB2[=z,f] 1,V _TCC[t,b,f]5(C TTT(t) and C BLO(b) and C CIR(f) ) )
- ¥V _ENR[t,z,bl5(C_ TTT(t) and C BAD(z) and C BLO(b) )

- SuM([c_cBZ[=z,f] 1,V_PED[t,b,fl15(C__ TTIT(t) and C_BLO(b) and C_CIR(f) ) )
- V_EIC[t,b,z]5(C_ TTT(t) and C BLO(b) and C BIC(z) )

+ V IIC[t,b,z]5(C TTT(t) and C BLO(b) and C BIC(z) )} === 0 ;

W
>

21: 68 | [Insert [
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SESION PROFESOR TEMA
1-2-3 IVB Tgorla de Particion de Benders — Variaciones — Mejoras
Ejemplos GAMS
4A, 4B JVB Programacion Estocastica & Manejo del Riesgo

Dynamic Programming - Dynamic Benders
5 JvB SDDP (Stochastic Dual Dynamic Programming) - G-SDDP (Generalized Stochastic Dual Dynamic Programming)
Case: Aplicaciones en el Sector Eléctrico

6 JvB Relajacion Lagrangeana — Surrogate Programming

Dantzig—Wolfe Decomposition

7 VB Aplicacion en el Sector Petrolero - Ejemplos GAMS
3 VB Descomposicion Cruzada

Ejemplos: Sector Eléctrico , Cadena de Abastecimiento — Ejemplos GAMS
9 IVB Extended Mathematical Programming

Rapid Prototyping
10 IVB Optimizacion Paralela Asincronica en GAMS

Optimizacion Distribuida en Tiempo Real

IVB OPTEX — GAMS

Large-Scale Optimization — Optimizacidn Paralela — Sistemas Expertos
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DECISIONWARE

MODELOS GAMS AVANZADOS
LARGE-SCALE OPTIMIZATION METHODOLOGIES - (BENDERS & LAGRANGEAN RELAXATION)

=& gamside: CAGENEX\SHTG\SHTGES\BENUNINCO\OPTEX_BENUNIGPR - [c\GENEX\SHTG\SHTGES\BENUNI\CO\OPTEX_BENUNI.gms]
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@m gamside: D:\Dropbox GENEX\COES\SHTGES-EXPAMODPLANPE\OPTEX_MODPLAN.gpr - [d:\Dropbox\ GENEX\WCOES\SHTGES-EXPAMODPLAYPELOPTEX_MODPLAN.gms] - >
@m File Edit Search Windows Utilities Model Libraries Help - 8 X
| B gl ¥ | %, [[Fna =] @) | ol -

|DF'TE><_MEIDF'LAN_gms EIF'TEX_MEIDF'LAN.Ist| EIF'TEX_MEIDF'LAN_EE.ng| OPTEX_MODPLAN_w/C.gmns | OPTE:_MODPLAN_‘wD.ams | OFTEX_MODPLAN_E.gms | OPTEX_MODPLAN_\H.ams

T DIM od{od} = no ;
Loop ( C_ sSOD(od) .,
if (on SUB Loop > 0 ,
C DIM od{od) = yes ;

P DBME[t,z,b]$(C_ TTT(t)) = ( + SUM([C_SBA[z,si] ,C_SOP[od,hp] ,C_SODD[od,hd] 1,P_PBDE[t,z,b,hd,hp] * P_DMAE[t,si,hd,hpl) )
P HT CRE2[v] = + 1 * P_R HT CREZ[v,od] ;

D HT CHI[p] = + 1 * P_R HT CHI[p,od] ;

P HT CTE[g] = + 1 * P R HT CTE[g,od] ; |

P HT EMBE[m] = + 1 * P_R HT EMB[m,od] ;

D ON CHT[p] = + P_HT CHI[p] * 100000000 ;

P ON CTE[g] = + P_HT CTE[g] * 100000000 ;

P ON EME[m] = + P_HT EMB[m] * 100000000 ;

D VFFE[t,m]5(C__TTT(t)) = ( + P _HT EMB[m] * P _VFEM[t,m] ) * 1 ;

P DSGHE[t,b,z]$(C__TTT(t)) = ( + SUM([C_HBA[z,p] ,C_SODD[od,hd] ,C _SOP[od,hp] 1,P FBI[t,z,bl$(C__TTT(t)) * P _DSMH[t,pl$(C__ TTT
P DBEBE[t,z,b]$(C__TTT(t)) = ( ( ( + 1 * P DBME[t,z,bl$(C__ TTT(t)) ) * 1 + 1| * P _DSGHE[t,b,z]$(C__TTT(t)) ) * 1 + SUM([C_DIZ[z
P TCDE[t,z,b,d]$(C__TTT(t)) = ( + P_CTDE[d] * P _DBBE[t,z,b]l5$(C__TTT(t)) )} * 1 ;

V DEF.uplt,z,d,b] = P _TCDE[t,z,b,d]$(C_ TTT(t)) ;

Display P_DBME, P_HT_CREZ s P_HT CHI, P _HT CTE, P _HT EMB, P ON CHI, P ON CTE, P _ON EMB, P WVFFE, P DSGHE, P_DBBE, P _TCDE ;
C__DIM ht(ht) = no ;
Loop ( C_ SHT (ht) .,
if (on SUB Loop > 0O ,

C_ DIM ht(ht) = yes ;
D HT CRE1[v,hp] = + 1 * P R HT CREl[v,hp,ht] ;
P HT CRE[v] = ( + SUM([C _sSOP[od,hp] 1,1 * P_HT CREl[v,hpl) ) * 1 ;

Display P _HT CRE1l, P _HT CRE, P _SECTB ;
Z DIM hc(hc) = no ;
a >

GAMS
D SPCTB[t,b,v]S(C__TTT(t)) = ( ( + P_HT CRE[v] * P_SPCB[t,b,v]S$(C__ TTT(t)) |) * 1 + BP_HT CRE2[v] * P_SPCB[t,b,v]S{c_Tf.-
L

2452: 45 Modified Inzert
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OPTEX-AMPL-MMS
e

File Edit Window Help

00
% CurrentDirectary B v @ = O Ec T O [6 OPTEXYRPTWmad 2 [ OPTEX_YRPTWrun = 0
|D.\Dropbox\GENEXWRPWRPESWRPTG\A | | I;;"'| g # J'rflft QPTEX-» File creation date: 161’96{28‘15 - ?'1:8‘1: al--? . 3
- AMPL # AMPL Program Code generated by OPTEX Mathematical Modeling System copyrigth DO ANALYTICS LLC.
=| C_CAP.opt 2 ampl: incl . # This code can be legally used only with write or digital license of DO AMALYTICS LLC.
=) C_DEC.opt ampl: 1nc # User License ID: Chief Scientist DecisionWare International Corp. (OPTEX MMS 374838-456859)
=/ C_DEK.opt Can't finc
=| C_DIC.opt ampl: rese
=| C_NCV.opt ampl: incl
=| C_NEV.opt d: b # OPTEX-> Model
=| C_NOC.opt d:\Dropboy # OPTEX - Model: VRPTW Rutec Urbano con Ventanas de Tiempo
)
= C_NOD.opt . # OPTEX-> Problem
|:| . ! ampl: ':ESE # Problem: WRPTW Ruteoc Urbano con Ventanas de Tiempo
=| C_NOK.opt ampl: incl
= C_NOV.opt
=| C_PEC.opt d:\Dropboy # OPTEX-INIT> Include OPTEX Inicio ##INIT##
= C_VEC.opt L res)
2 C_VEH.opt ::51; ;:2; # OPTEX-> Maestros Indices
i C_VEKopt d: h # SET v Vehicule
g CAJASH d:\Dropbo> set master_v ; # Vehiculo
= DIASHt L. = # SET ¢ Nodo
=| empinfo.dat amp s set master_c ; # lodo
= ESC_MOD.TXT # SET d Dia )
= ESC_CAlibt ;EtSE:SEEFE:j; # Dia
=| ESC_DIAbt set master_b ; # Caja MATHEMATICAL MODEL
= ESC_MOD bt # SET w Pedido
=| ESC_PED.bet set master_w ; # Pedido
- scpx v AMPL PROGRAMS
- # OPTEX-»> Indices Alias
=| FF_OPTEX.csv ) . )
~ FE MICO.cov set master_k ; # Alias Index: ¢ .run - .mOd - .dat
=| gamsl.put
= gams10.put
2 gams1l.put # OPTEX-> Conjuntos Leidos
:E gams12.put # set C_VEH within master_v ; # Vehiculos
l—E gams'!':-'.put v set C_VEH within master_v ; # Vehiculos ”
< N . N P P . v T R

Writable Insert 70:1
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File Edit Window Help
AR
% CumentDirectory B v @ = 8 BEc = 8 [F] OPTEX_ALM3.mod [F] OPTEX_ALM3 dat [F] OPTEX_ALM3.run [F] OPTEX_VRPTW_SQL dat 52 = 8
- e R S |
| D:\DropboxX\GENEX\VRP\VRPES\VRPTP\A | | Bu| e# ; 2
OPTEX_InteractiveSolver_VRP_VRPT\ A AMPIL read table TP_COTE ;
. am H
OPTEX InteractiveSolver VRP_VRPT\ P Table TP_COTA in "ODBC" "DSH = "VRPMS" "SQL=SELECT COD_NOD,COTA FROM NODOS WHERE COD_NOD IN (SELECT COD_NOD FROM VRPTP_ESC_NOL
OPTEX InteractiveSohver VRP_VRPT\ "COTA" --> P_COTA[C]
OPTEX_InteractiveSolver VRP_VRPTV ]
OPTEX_InteractiveSolver VRPDF_VRF read table TP_COTA ;
OPTEX InteractiveSolver VRPDF_VRF Table TP_PECA in "ODBC" "DSN = "VRPMS" "SQL=SELECT COD CAJ,PECA FROM CAJAS WHERE COD_CAJ IN (SELECT COD CAJ FROM VRPTP_ESC CA:
OPTEX InteractiveSolver_VRPDF_VRF "PECA" --> P_PECA[b]
OPTEX_InteractiveSolver VRPRE_VRF H
OPTEX_InteractiveSolver VRPS5_VRP read table TP_PECA ;
optex fink_GM.opt Table TP_VOCA in "ODBC" "DSN = "VRPMS" "SQL=SELECT COD_CAJ,VOCA FROM CAJAS WHERE COD_CAJ IN (SELECT COD_CAJ FROM VRPTP_ESC_CA:
- able in = = B B X _ESC_CAL
OPTEX Model VRPTW_Msin_DOSIo "OCA" --> PVOCA[b]
OPTEX_Model_VRPTW_Main.c 5
OPTEX_Model_VRPTW_Main.exe read table TP_VOCA ;
OPTEX_Model VRPTW.bat
OPTEX_VRPTW_CMD.SQL.gms Table TP_TSER in $EE; "DSMP=T;\£:F‘M5" "SQL=SELECT COD_NOD,TSER FROM NODOS WHERE COD NOD IN (SELECT COD_NOD FROM VRPTP_ESC_NOL
OPTEX_VRPTW_FA_ll.gms ) --> P_TSER[c]
OPTEX_VRPTW_FA _|Llog read table TP_TSER ;
OPTEX_VRPTW_FA_IL.Ist
OPTEX_VRPTW FA. Il Table TP_COVA in "ODBC" "DSN = "VRPMS" "SQL=SELECT COD_VEH,COVA FROM VEHICULOS WHERE COD_VEH IN (SELECT COD_VEH FROM VRPTP_ESC
OPTEX_VRPTW_SQL.bdg COVA" --» P_COVA[V]
SlE LT LD read table TP_COVA ;
P TECAROTISaL o AUTOMATIC GENERATION OF
OPTEX_VRPTW_5CL.mos Table TP_DIST in "ODBC" "DSN = "VRPMS" “SQL=SELECT COD NOD,COD NODI, 0 NOD_NOD WHE N (SELECT COD NOD FROM VF
3§I§:§§$3§’g o encent : osr - poistie k] MATHEMATICAL MODEL- DATA MODEL
| | = Jgms 4
OPTEX_VRPTW_WC.gms read tahle TP_DIST ; SQL CONNECTIVITY
OPTEX_VRPTW_WC.med Table TP_NUCA in "0DBC" "DSN = "VRPMS" "SQL=SELECT COD_PED,COD_CAJ,NUCA FROM VRPTP_PED CAJ WHERE COD_PED IN (SELECT COD_PED Ff
OPTEX_VRPTW_WC.mos "NUCA" --» P_NUCA[w,b]
OPTEX_VRPTW_WD_SOL.gms i
OPTEX_VRPTW_WD_SQL (Copia en ¢ read table TP_NUCA ;
OPTEX_VRPTW_WD.gms W W
? < >
. &/
A
ANMPL L. . AL« -0 lerBEE | NeR- N - || oal © =&l 53 0 L] v G @ ol ek @l ) &7 p.m.
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IBM ILOG Optimization Products IBM Decision Optimization Center Architecture

:_ _______________________________________________________ E Decision Optimization Center Dr*r'fsEr]r-|._{?;J.’.‘.’:l.lf/lr;!r'rJ.rJ Center
E e T\“ ODM Ente rp rise : Decision Optimization C e.-:te.--l CPLEX Server/Engine Client & Planner
: ’ ' IDE
! '
E Application Development ‘ . e T T T i
1 Tools ‘ ‘ ustom GUV/ . e il e ‘_1
! Data Modeling - Graphics (JViews) - WAS | ODM Studio _{ Batch App J 1 i ) - N ———
------------------------------------------------ 1 V| | Appicaton Ui Susiomization T ) = gt -~
1 ' e — U]
Model Development Tools g%\ g ! | Appiication Lt connguration | )
1 ] a
CPLEX Studio (IDE) - OPL Modeling Language 3 : | Data Modeling | i - »
Connectors : by k: :
- Microsoft Excel G IO EConcerr Technology (CHRTNET Uava) e | Optimization Data Server | - Custam GUI
- MSF P Ji, e . . -
- MATLAB Optimization Engines ':;z.@}' C::> ! Decision Optimization Center e
- AMPL o 1 . Data Server =
e AT Math Programming Constraint Programming ! e =
- CPLEX Interactive CPLEX Optimizers CPLEX CP Optimizer . H @ e
- SY‘C:;Ir?bIe ubrary (simplex, Barrier, Mixed Integer) 1 e *“—"I me r p 2 I
] (OR) ing, Debugging 3 Batch process
1 ] -
________________________________________________ a Embed's all CPLEX Gpiimization Studie | i 9
i Development Deployment | Business Use
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of} IBM 1LOG CPLEX Optimization Stadio ™ I | ) [

Archive Editar MNavegar Buscar Ejecutar Ventana Ayuda
o~ RAdk 22 %
[ Proyectos OPL 52 %5 Debug 2 & ¥ = O[[F OPTEX Model VRPTW.mod &3
@l Nodo Unico Expansion - 1// OPTEX-> Fecha de creacion del archivo:

[5] NU-EXP_mapping.dat 2
[5] NU-EXP_start_mapping.dat 3
SHTGZ2 mdb T

O-M-Q-[m|E id- it
(5] OPTEX Model VRPTW.dat = B9 esquema &3 =
31/05/2012 - 01:47:04--> & @& usando CPLEX &
(d E Tipos (3) (4
<> Ipar_CAPP : tuple<v:string:
<> Ipar_ CAPV : tuple<v:string:

Syatem p:cp'_edad de DecisionWare Corp.

EXPSINZ.mdb

'/ OPTEX-> Modelo

@OPTEX_ModeI_MODSEINU.mod:CPLE'-‘. / Solo pdede zer utilizado legalmente bajo licenciamiento escrito de DecisionWare Corg <ty Ipar_COTA: tuples
[f] OPTEX_Model_MODSEINU.dat = <> Ipar_COTE : tuple<
(= DATOS <t> Tpar_COVA : tuple<v:string»
(= deploy - _ <2 Ipar_CUVE : tuple<wistring»

L5 Ipar_DIST : tuple

=) NU-EXP. deployment_dev.odmds CPTEXI;i;d:;Zé;;;z_N Ruteo Urbano con Ventanas de Tiempo s Tpar_HAPE : tuple<
5l NU-EXP_deployment_prod.odmds Problema: VRPIW Ruteo Urbano con Ventanas de Tiempo i - : tuple<cistring
|2/ NU-EXP_optimmodel.odmom 13 MATH EMATICAgpaMCpBEt
5| NU-EXP_relationalmedel.cdmrm 14 : tuple<Bbistring»
=/ NU-EXP_views.odmvw 15range booleanValues = 0..1; IBM_OPL LANamGE:””J
2y esql_add 2.5q! 15 k
esql_add.sqlbd - 17 <5 Ires CAPP : tuple ring >
: i i o 18// OPTEX-> Conjuntos Maestros <5 Tres CAPV: tuple<wistri
fQﬂFJcammadm £ W= Variables | % Breakpoints . 19tuple tmaster v { string v; int boolvalue; } ;// Vehiculo 1 B I-r?rm\ et antat =
= 20{tmaster__ v} Este:r_v with boolvalue in booleanValues : l | :
1{string} master v = { Xx.¥v | X in master v: x.boolvalue==l } ; EPropiedades & =g

Solucidn con el objetivo 1.528.836.899,38473

=

-

£

2
2
2
24

Mombre Valor N tuple tmaster__c { string c; int boolvalue; } ;// Nodo

4 g5 Datos (296) e 4{tmaster c} master c with boolvalue in booleanValues = : - Propiedad Valor

i Dpar_CAT {<"TCAREXP" "ETACAR" 30 < | ]} | »

:2: EE:::EEE izg "Sgﬁ,k;i:?:ﬂmﬁgi [3_\ Problems |E Registro de guiones @ Soluciones % Conflictos a Relajaciones {:3 Registre del motor . Estadisticas &3 % Perfilador =8

& Dpar_CGl {<0 "MONTADIT" 25> <0 ", Estadistica Valor o ‘— Mejor node == Mejor entero Solucién entera

4 Dpar_CIT {<"BARRANQZ" 0= <"BQUI Cplex solution (optimal) with objective 15288368...

e Dpar_CMD f«"2-1"453.04» <"2-2" 177 Restricciones 7903 = 2000000000

i Dpar_COM {<"BARRANG3" 20.48> <"B Variables 20065 i

i Dpar_CTD {<"2-1"0.05> «"2-2"1»} Binaric 3

e Dpar_CTI {<0 "MIELL" 396> <0 "BAJC Coeficientes distintos de cero 39170

¥ Dpar._ DMA {<0°CO" 549> <1 "CO" 4 MIP 2 3 4 3 6 7 8 9 10
g w — ° mud Objetivo 1.528.836.809,384733 Il Tiempo (segundos)

2 Plataforma T...
]

00:00:21:39
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17| NU-EXP - Perfil Embalse
Archivo  Editar  Escenario Vista  Ventana  Syuda
| I.lf‘ﬁ |‘ 1 1 0 |”|m |é@"
Presentacidn de los escenarios ‘ NN pll: Pesfil Embalse <1| D'|X||
[ﬂ E spacio de trabajo i [# ALTOANCH
| Modelo Baze -Sin Expanzion
arbon - Fuel | ket |I; Eiimf‘
. i 1 —— BETANIA
Expansitn - Carbon v CHUZA
| Expansion Gas Al CALIMA [7 ESMERALD
| Expansidn Gas - Carbon - Fuel-Limite 1 CHUZA v GLAYID
T ESMERALD ¥ MIEL1
v MIRAFLOR
Explaradar de escenarios 1 BT |I; RALIM A,
= Expangion Gas - Carbon - Fuel — MIELT
: _ 1500 [V NELISA
Analysiz —— MIRAFLOR [# PENOL
3 Input D ata il MUNA [ PLAYAS
; Solution 7 NELSA [V FORCE
=20 GRAFICOS SALIDA 1 — PENOL v PRADD
. 1 L PLAYAS [ PUNCHIMA
‘i Generacian Total 1,000+ _ FiCE :; EL?_\G;':EJ.‘TE2
| PRADO ¥ SANLOREN
_\ PUMNCHIMNA, [ SISGA
| | — RIOGRANZ A [V TOMINE
AN [+ TROMERAS
500+ [% URRA
| — SANLOREM
XK — SI5GA
L — TOMINE \‘- \
1 TROMERAS | | £ Z
0 %-uam S e : A
1 2 ' 4 T 5 T g 7 '8 g 10 T 12 T3t e s T e T T 1e T e T
Leyenda Asuntos Estado de escenatio
v Columna de claves Descripcion | Ubicacién | Resultado hasta la fecha 5i
[V Requisitos relajados Rezultado de dlima ejecucidn Car...
W V§|DIBS FDHQBLEidDS Duracidn de Gliima gjecucion 0:0...
" bl IBM-ODM FRAMEWORK
Prordad relajada masima Mediz

47 I!i Bandeja de &7 Ml Recover... | I Plataforma... || & Javier Niet... || [] mapas [M... & OPL - NU- B .l
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OB v GHL T o =

Archivo  Editar  Escenario  Wista  Ventana  Ayuda

I SR ROE DA N R
P[esentac.iuin de Ins_escenarios ‘ [ var_ATU | (i Perfil Embalse | [ var_HEC m [ master_b | [ llset_ENt | [ GenTer | dlblx”
l-‘ E_spacm de trabajo ) ) v Elfitro no estd activo. Mostranda 3,000 filas
MDdEbBaS' 0_Svar_GHI_t | 0_Svar GHI_h| 0_Svar_GH_w| 0_Sva GHI_b|  vaue | ]
Expansion - Carbon 11992 ALTOANCH B0 33N 3
Expansion Gas 11992 ALTOANCH BOZ 40591
- =| Expansion Gas - Carbon - Fuel-Limite UL ALTOANCH B3 u
= Exp 11992 ALTOANCH — BO4 0
11992 ALTOAMCH BO5 0
Exploradar de escenatios 11932 BAJOANCH Bl 1.2
g var EOE - 11892 BAIOANCH  BOZ 14701
[T var_EUN 11992 BaJOANCH BO3 18.899
[ var_DUN 11992 BaJOANCH BO4 12599
T var_HKE 11992 BAJOANCH BO5 24978
m 11992 BETAMIA B 8604
[ var_GTE 11992 BETANIA BOZ 103.714
L var_MI 118392 BETANIA BO3 0
[T war_VME 11932 BETAMIA BO4 i
[ var_HEE 11992 BETAMIA BO5 0
[ var_HEK 11992 CALIMA B 1.912
[ var VX 11992 CALIMa, BO2 23047
m var_CCT 11532 CaLIba BO3 ]
[} var_PRO 11332 CALIMA BO4 0
-l status 11992 CaLlba BO5 0
[T Genhid 11992 CALDERAS B 0136
[ GenTer 11992 CaLDERAS BOZ 1633
[ TGenTer || 11992 CALDERAS BO3 21
[ TGenkid b 118392 CALDERAS BO4 14 ﬂ
Leyenda Asuntos Estado de escenario
el oces Descripeion I Ubicacidn I FResultado hasta la fecha 5f
[¥ Requisitos relajados Resultado de dlima ejecucidn Corr...
IE \éilores u?ongelados Diuracian de ltima ejecucian a..
iferencias L .
IBM-ODM FRAMEWORK o

: I!i Eandeja d &7 Al Recover... I [ Plataforma... || & Javier Niet... || [fi] mapas [M...

—

) @ .l % " 650pm.
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™ Dey-C++ 4,9.9.2

Archivo

Edician  Buscar  Wer

Provecto

Ejecutar  Depurar Hemamientaz  ©WS

Wentana

Auda

RBY G X G

LR YN 0 ?

Proyecto  Clases IDepurar]

-
+
7
&
-
+H
.
+dea
-
Hode
-
+
7
ol

-
+

~

~

"

~

"

~

“

"

~

"

~

"

~

~

"

~

"

~

~

"

~

"

~

~

"

Date : shuct

Date : shuct

FILE_RAM - =hruct

ItemM aestro © struct

OMP ; shuct

SetCondition : zfuct
sNameField : ztruct

WValueRead - :fruct

itoal [int iMes]: char®

MewFecha [char *Fecha): char
OIdFecha [char *Fechal : char
LoadFile2Parameter [=twct FILE_F
fdp_triangular [double p0, double o
FX_ABS [double Walug]: double
F¥_C01 [double Walue] - double
FX_INY [double Yalue]: double
F¥_L0G [double Yalue]: double
FX_MEG [double Y alue) - double
F¥_POS [double Yalue]: double
F¥_5QR [double Yalue]: double
FXP_DIAS [int t]: double
FXP_HORAS (int t): double
FXP_MINS [int t]: double
FXP_PREM [intt]: doubl=
FXP_SECS [int 1] double
FXP_SECS1000 (jnt t]: double
PAR_CEB [irt i7.int idint i1]: double
PAR_CEH [intiZinti1]: double
PAR_CET [irt if.int i1]: double
PAR_CGB [int iZ]: doublz
PAR_CGH (int iZ,int id.int i1]: double
PAR_CGT [int ig,int id,int 1] double
PAR_CIB [int i7.int id,int i1]: doublz

b W ad

o Muewvao .

-

» PAR CMB fint i3irk i%int i4 int i11: o™
*

- i - = i
REH K. &4 &

[ Insertar .

[*]OFTE~_Model MODSEIA0P_Main.c ]

-

M A fadi/Quitar {4 I a

C-CPLEX PROGRAM
GENERATED BY OPTEX

*FechaIni) ;

?:} Compilador] é;b Hecursosl 5 Resultada de la compilacic’nnl b Depurar] @ Wer Resultados

353

todificac |Insertar

Lineas del Archivo: 8930
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I/0
Routines

PROBLEMs CONSTRAINTs
Routines Routines

LARGE SCA
G' \| I_P \ .; \

L 0)

COINLP XOOXX CPLEX
Routines Routines Routines
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Routines
A

OPTEX-C

CONNECTING
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struct OMP // Structure OPTEX Mathematical Problem

Routines SR Routines R Routines {
// Input
LARGE SCALE OPTIMIZATION char *sModelo, *sProblema ;
RS int cMP ; // Format Problem {LP,MIP,QP,MQP,QPC,MQPC}
A int PD ; // Type of Formulation: 0 Clasica, 1 Disyuntiva
int FO ; // Optimization Type: {MAX,MIN}
struct int nLibrary, nAlgoritmo ; // Optimization Library - Algorithm
ompP int numMAT, numRES, numVAR, numSOS1, numMAT_FQP; // Vectorial Element Dimensions

int *VarELE, *ResELE ; // Matrix Elements
int *VARIndRES ; // Logics Variables Logics Disjunctives Constraints
int *VarSOS1, *nVarSOS1, nResSOS1 ;
int *VarOrder, *VarPriority, nPriority ; // Priorities B&B
double *MatELE, *RHS, *LHS, *CostoVAR, *UppVAR, *LowVAR ;
int *typeRES ; // {"=","<",">" ":"}
int *typeVAR ; // {"C","B","E","SC","SI"}
int *V1qpELE, *V2qpELE ; // Elements - Matrix Function Objective QP
double *MqpELE ; // Values - Matrix Function Objective QP
double Limit_Time ; // Limit Time (seconds)
double Limit_mipGAP ; // Limit Relative GAP (%)
int Limit_Iter ; // Limit Iterations
double INFINITO ; // INFINITE Value
double RAM ; // Value RAM Solver (CPLEX)
int DiskRAM ; // Value Disk-RAM Solver (CPLEX)
// Output
int status ; // {"OPTIMO","FACTIBLE","NO-FACTIBLE","NO-ACOTADO"}
double vFO ; // Objective Function Value
double relGAP ; // Relative GAP (%)
double *primalVAR, *dualVAR, *primalRES, *dualRES ; // Primal and Dual Solutions
int unboundedVaR ;

b




OPTEX-C PROGRAM STRUCTURE @A’

DECISIONWARE

MAKING YOUR WORLD SMARTER

//OPTEX-SOLVER INCLUDES

MODELs PROBLEMs CONSTRAINTS
Routines Routines Routines

#include "gurobi_c.h"

LARGE SCALE OPTIMIZATION
goutines //OPTEX-SOLVER DECLARATIONS

void solver_OPTEX_GUROBI(struct OMP *MPx); // Solver OPTEX via GUROBI v6.x

struct

OMP //OPTEX-SOLVER FUNCTIONS

void solver_OPTEX_GUROBI(struct OMP *MPx) // Solver OPTEX via GUROBI v6.x
{

int v, r, m, status, statusSOL, statuspv=0, statusdv=0, statuspr=0, statusdr=0;
//char *probname = NULL;

int objsen, method, solnmethod, solntype;

char *sense = NULL, *ctype = NULL;

int *matbeg = NULL, *matcnt = NULL;

double *rngval ;

double objval;

void GRBenv *env = NULL;
solver_OPTEX_GUROBI GRBmodel *model = NULL;
(struct OMP *MPx) int error=0;

ctype = (char *) malloc ((unsigned) (MPx->numVAR) *sizeof(char) ) ;
//matbeg = (int *) malloc ((unsigned) (MPx->numVAR+1) *sizeof(int) ) ;

fprintf(logFile,"\n\nLibreria GUROBI\n") ;
fprintf(linkFile,"Libreria GUROBI\n") ;
printf("\n\nLibreria GUROBI\n") ;

//OrderMatrixByColumn(MPx->VarELE,MPx->ResELE,MPx->MatELE,1, MPx->numMAT) ;
ChangeReferece_0(MPXx) ;
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//OPTEX-SOLVER INCLUDES

MODELs PROBLEMs CONSTRAINTS
Routines Routines Routines

#include “NEWLIB_c.h"

//OPTEX-SOLVER DECLARATIONS

LARGE SCALE OPTIMIZATION
Routines
A

struct
oMP

void solver_OPTEX_NEWLIB(struct OMP *MPx); // Solver OPTEX via NEWLIB
//OPTEX-SOLVER FUNCTIONS

void solver_OPTEX_NEWLIB(struct OMP *MPx) // Solver OPTEX via NEWLIB
{

NEWLIB User Code

};

void
solver_OPTEX_NEWLIB
(struct OMP *MPx)
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Archive Edicion Formato  Mer Ayuda

1 /71 OPTEX-> File creation date: 26/06/2015 - 12:40:11--=

I AIMMS Program Code generated by OPTEX Mathematical Modeling System copyrigth DO AMALYTICS LLC.
I This code can be legally used only with write or digital license of DO ANALYTICS LLC.

1 User License ID: Chief Scientist DecisionWare International Corp. (OPTEX MMS5 374838-456059)

OPTEX-> Model
COPTEX - Model: VRPTW Ruteo Urbano con Ventanas de Tiempo

OPTEX-> Problem
Problem: VRPTW Ruteo Urbano con Ventanas de Tiempo
MAIN MODEL OPTEX_VREPTW
I OPTEX - Generacion Lectura Bases de Datos
I OPTEX - Areas de Datos
SECTION Definiciones_Matematicas

I OPTEX-INIT> Include OPTEX Inicio ##INIT##

I OPTEX-> Maestros Indices

DECLARATION SECTIOM COHjUntOS_HaEStr‘OS MATHEMATICAL MODEL
SET;denti‘Fier I master_w AIMMS PROGRAM

text @ "Vehiculo"™ ;

-
SET: li’."‘

identifier : master_c
text : "Modo" ;

S5ET:
identifier : master_d
text : "Dia" ;

S5ET:
identifier : master_b
text : "Caja" ;




OPTEX-AIMMS

O/
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Archive Edicién  Formato  Ver  Ayuda

I OPTEX-> Parametros Leidos
DATABASE PROCEDURE
identifier : DT_P_CAPP
data source : "VREPMS"
sql guery : "SELECT COD_VEH,CAPP FROM VEHICULOS"
+ " WHERE COD_WEH IN (SELECT COD_VEH FROM VRPTP_ESC_WVEH)"
property : UseResultSet
mapping : "COD_VEH" --= w,
"CAPP" —--= P_CAPP[v]
ENDPROCEDURE ;

DATABASE PROCEDURE
identifier : DT_P_CAPV
data source : "VRPMS"
=ql gquery : "SELECT COD_VEH,CAPY FROM VEHICULOS"
+ " WHERE COD_VEH IN (SELECT COD_VEH FROM VRPTP_ESC_WVEH)"
property : UseResultSet
mapping : "COD_WVEH" --> w,

CAPV" —=> P_CAPVIV] AUTOMATIC GENERATION OF

ENDPROCEDURE ;

DATABASE PROCEDURE MATHEMATICAL MODEL- DATA MODEL
data Source : URPMS" SQL CONNECTIVITY

sql query : "SELECT COD_NOD,COD_DIA,HCIE FROM HORAR
+ "  WHERE COD_NOD IN (SELECT COD_NOD FROM VWRPTP_ESC_NOD}"
+ " AND COD_DIA IN (SELECT COD_DIA FROM WRPTP_ESC_DIA}"
property : UseResultSet
mapping : "COD_NOD" --= c,"COD_DIA" --= d,
"HCIE" --» P_HCIE[c,d]
ENDPROCEDURE ;

DATABASE PROCEDURE
identifier : DT_P_HAPE
data source : "VRPMS"
=gl guery : "SELECT COD_NOD,COD_DIA,HAFE FROM HORARIO™
+ " WHERE COD_NCD IN (SELECT COD_NCOD FROM VEPTP_ESC_NOD)"
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) AIMMS - Non-commercial Student Version W — - - - l. R S — g
File Edit Wiew Data Run Settings Tools Window Help

M@ EBREX Ada FSe2eESFMVEOE SMHEDEHMD 2

Model Explorer: OPTEX_VRPTW.amb DT_C WEH x qd Ik
I OPTEX VRPTW -] {3|1~|-I-|+E| ‘v’|||}|@-|
E}l.'@ Definiciones Matematicas
E| Conjuntos Maestros Database procedure DT_C _WVEH

..... [§] master_v Arguments e

..... [§] master_c Data source b R

----- [5] master_d = Sql query 'EH FROM VEHICULCS WHERE COD VEH IN (SELECT COD VEH FROM ESC_VEH) "

""" [5] master_b " Stored procedure

----- [g] master_w

----- v Owner

""" [i]c Property EUSE ResultSet

""" [i] d Mapping ("COD VEE™) --> C_VEH

..... Iil b

..... Iil W

..... m K

-2} Conjunios Leidos
:|---- Conjuntos Calculados
7 & Parametros Leidos
:|---- Parametros Calculados
H

H

H

&} Variables Decision
&} Restricciones

&3 Problemas Optimizacion MATH EMATICAL MODEL

=+l Conexion Bases Datos
""" omaser IN AIMMS DATABASE
------ DT_master ¢
------ DT_master_d
------ DT_master_b
DT_master_w
Convention 2 \

DT_C_NCV Comment

OO OO OO o OO e OO s OO

_AIMMS.prj | Act

=1 Windows ... | I! Bandeja de ... I E Default Proj... | st JPBA - Me... OPTEX-OP... OPTEX-OP... 4 - R
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Debug Deploy Modules
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Wizards
g8 ] & Search:
V% %30 BB G PSR

Window Optimizer Help

File Position:

MATHEMATICAL MODEL
MOSEL PROGRAM ;

|Mode| Explorer ‘il| ") OPTEX_VRPTW
’ Most recert entities "] ! // OPTEX-> Fecha de Creacion del Archiveo: 05/03/2013 - 0B:02:14--> - - -
EI [Ehck for graph history hd
k]| < Solution 141 b ! MOSEL program generated by OPTEX Mathematical Modeling Management System copvright of De:i'_ MIF a3
Entities | & —-» 7 ! It can be legally used only under written licensing of DecisionWare International Corp. -t &1 7
= ! OPTEX Mathemathicsl Modeling Management System License: S879532-4298F54 - i TDB ' Gap
5 e v i
[z hgeneswipbwrpesWRPTW AAD » ' (D8 ¥ B Inieger solution
Parameters ¥ ' 107 [V & Depth
Constants ! OPTEX-> Model 0 : D'GE
Priritives ! OPTEX - Model: VRPTW Ruteo Urbanc con Ventanas de Tiempo ' .gig-_
Subroutines i OPTEX-> ?robi:em o ) - . ; 103
User-defined Types ! Problem: VRPTF Rutec Urbanco con Ventanas de Tiempo ' 'lo2
Prablems E E 01
B Mair Prablzm - D ﬂ D-l D DQD
=-#% Decision Variables 1 mad=l VRETHW Time '
+ scalars uses "mmxXprs":; ! Gain access to the Xpress-Optimizer Solver
¥ FO__OPTEX uses "mmetc" ! Required for diskdata = ’Accept current best solution and continue
i L.V FO_MICD uses "mmodbc" ! Allows access to databases and spreadshests via ODBC interface using standazr
B (1 arra_l,.ls:_ uses "mmnl" ! MIP Objective
L] v_oAavL uszes "mmjobs" ! Reguerids para fschas : T [V =+ Best solution
V] v_TCL L ) : ¢ | = Best bound
w] v VTl declarations D v & It i
V] ¥_¥CL Work Dir='c:\genex\vrp\vrpes\VRPTW\A\' ; end-declarations i i & oo s
V] v_VLE . | ¥
! OFTEX-> Maestros Indices ! i
declarations E E
! SET v Vehiculo ; ;
. .’ RFO_MICD = w: string ; I v: set of string ! Masstro Vehiculo 0 0.01 0.02
5 0 ¥ g ot string ; I_c: set of string ! Mzestro Nodso Lo
4 [l 3 s d: string ; I d: set of string ! Msestro Dia
3 s_b: string ; I_b: set of string ! Msestro Caja - MIP search |BBtree| User graphl 05 |
son Model Explorer | 555 Project Explorer « 1 t | Output/Input | Stats | Matrix | Solutions | Objective |
Information 1 |
chgenexwvipiwrpes \WRPTWYANOPTEX_VRPTW.mos compiled successfully, i || Mo matrix is available I
Build | Search | Debug Watch [ Copytooipbosrd | -
Read Idle Free Memory: 4095 MB  Running in Student Mode Line:1/544 Col: 0 OVR
4 Ty g

Mosel ko Default Proje...

] Bandeja de ...

2 Pending Invi.. |

¥ Raul Rodrigu... |

] OPTEX - Pres... | all ™ 803 am.
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% . pesiEept OPEXCVRTWSQLmes® - oEW——"
File Project Edit View Build Debug Deploy Modules Wizards Window Optimizer Help -8 X
O = k) fills g8 7] & Search: File Position: ||l
e  GHFE GO IO 2B3AI BEFBEI PR
|Model Explo... ﬁl‘ [ OPTEX_VRPTW.mos” [ GPTEx_\.fRPIw_SQLmos*] 4» x || Output/Input 1
SQLconnect ("DSN=VREMS; UID=root; PWD=Jvb-0513")
o ¢« [nfa) |_J OFPTEX-» Conjuntos Maestros ~
SQLexecute ("SELECT COD_VEH FROM VRPTP ESC VEH",I v)
Entities SQLexecute ("SELECT COD_NOD FROM VRPTP_ESC NOD",I c) AUTOMATIC GENERATION OF
SQLexecute ("SELECT COD_NOD1 FROM VRPFTF ESC NOD",I k) TICA -
(dADropd SQLexecute ("SELECT COD DIA FRCM VRPTP ESC DIA",I d) MATHEMA L MODEL- DATA MODEL
Parameters SQLexecute ("SELECT COD CAJ FROM VRPTE ESC CAJ",I b) SQL CONNECTIVITY
Canstants 5QLexecute ("SELECT COD FED FROM VRPTP ESC FED",I w)
Priritryes - - - -
EImedUt;nEi ! OPTEX-> Conjuntes Leidos
Serdeine SQLexscute ("SELECT COD VEH,1 FROM VEHICULCS WHERE COD VEH IN (SELECT COD VEH FROM VRPIP ESC VEH)",C VEH)
Froblemns SQLexecute ("SELECT COD_VEH,COD NOD,1 FROM VEH NOD WHERE COD VEH IN (SELECT COD VEH FROM VRPTP ESC_VEH) AND COD NOD IN (SE
SQLexecute ("SELECT COD NOD,1 FROM NODOS WHERE COD NOD IN (SELECT COD NOD FROM VRPTP ESC NOD) AND TIPG='DES'",C_DEC)
SQLexecute ("SELECT COD NOD,1 FROM NODOS WHERE COD NOD IN (SELECT COD NOD FROM VRPTP ESC_NOD)",C_NOD)
SQLexecute ("SELECT COD_NOD,COD VEH,1 FROM VEH NOD WHERE COD NOD IN (SELECT COD NCD FROM VRPTP ESC NOD) AND COD VEH IN (SE
SQLexecute ("SELECT COD DIA,1 FROM DIAS WHERE COD DIA IN (SELECT COD DIA FROM VRPTP ESC DIA)",C DIC)
SQLexecute ("SELECT COD_VEH,COD NCD,1 FROM NOR VEH WHERE COD VEH IN (SELECT COD VEH FROM VRPTP ESC VEH) AND COD NOD IN (SE
SQLexecute ("SELECT COD VEH,COD NOD,1 FROM VEH NOD WHERE COD VEH IN (SELECT COD VEH FROM VRETP ESC VEH) AND COD NOD1 IN (£
SQLexecute ("SELECT COD NOD,COD PED,1 FRCM VRFTP PEDIDOS WHERE COD NCD IN (SELECT COD NOD FROM VRPTP ESC NOD) AND COD PED
SQLexecute ("SELECT COD NOD,COD NOD1,1 FROM NOD NOD WHERE COD NOD IN (SELECT COD NOD FROM VRPTE ESC NOD) AND COD NOD1 IN |
SQLexecute ("SELECT COD NOD,1 FROM NODOS WHERE COD NOD1 IN (SELECT CCD NOD1 FROM VRPTF ESC_NOD) AND TIPO='DES'",C DEK)
SQLexscute ("SELECT COD NOD,COD VEH,1 FROM VEH NOD WHERE COD NOD1 IN (SELECT COD NOD1 FROM VRFTP ESC NOD) AND COD VEH IN |
SQLexecute ("SELECT COD _NOD1,CCD NOD,1 FROM NOD NOD WHERE COD NOD1 IN (SELECT COD NOD1 FROM VRPTP ESC_NOD) AND COD NOD IN
SQLexecute ("SELECT COD_PED,COD CAJ,1 FROM VRPTP PED CAJ WHERE COD PED IN (SELECT COD PED FROM VRPTP ESC PED) AND COD CAJ
! OPTEX-» Paramstros Leidos
SQLexecute ("SELECT COD_VEH,CAPP FROM VEHICULOS WHERE COD VEH IN (SELECT COD VEH FROM VRPTP ESC VEH)",P_CAPP) v
SQLexecute ("SELECT COD_VEH,CAPV FROM VEHICULOS WHERE COD VEH IN (SELECT COD VEH FROM VRPTP ESC VEH)",P_CAFV) . s
SQLexecute ("SELECT COD NOD,COD DIA,HCIE FROM HORARIC WHERE COD NOD IN (SELECT COD NOD FROM VRPTP ESC NOD) AND COD DIA IN —
SQLexecute ("SELECT COD _NOD,COD DIA,HAPE FRCM HORARIC WHERE COD NCD IN (SELECT COD NOD FROM VRPTP ESC_NOD) AND COD DIA IN SIS
SQLexecute ("SELECT COD VEH,CUVE FROM VEHICULOS WHERE COD VEH IN (SELECT COD VEH FROM VRPTP ESC VEH)",P CUVE) Outpumnput| Stats |Matm
< > SQLexecute ("SELECT COD NOD,COTE FROM NODOS WHERE COD NCD IN (SELECT COD NOD FROM VRPTP ESC NOD)",P COTE) BB tree | User gr hl
SQLexecute ("SELECT COD NOD,COTA FROM NODOS WHERE COD NOD IN (SELECT COD NOD FROM VRPTP ESC NOD)",P COTA) grap
Y 2 Prg < 3 Solutions | Objective | MIP search |
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Valor Inversion:

] Clase individual: CINCUENTA DOLARES AMERICANOS (USD/clase 50,00)
= Modulo individual (10 clases): CUATROCIENTOS DOLARES AMERICANOS (USD/mécquo 400,00). Descuento 25% respecto a la clase
L] Diplomado (4 cuatro médulos o mas): UN MIL CUATROCIENTOS CUARENTA DOLARES AMERICANOS (USD/curso 1.440,00). Descuento del 10% respecto costo de los cuatro

mddulos UN MIL SEISCIENTOS DOLARES AMERICANOS (USD/curso 1.600,00).
Los anteriores valores NO incluyen retencion de impuestos sobre el valor de la factura; en caso de existir, estas retenciones deberan cargarse al valor del curso de forma tal que el depdsito
neto sea igual a la tarifa establecida.

Descuentos:

Descuento especial temporada: Dependiente de la oferta de temporada

Estudiantes de Pregrado: 60%. Menores de 26 afios cumplidos

Estudiantes de Maestria: 40%. Menores de 30 anos cumplidos

Estudiantes de Doctorado: 20%. Menores de 34 afios cumplidos

Profesores Universitarios Tiempo Completo: 20%. No aplica para inscripcion como estudiante.
Volumen Alumnos: 20% por grupos de seis alumnos o mas. (Inscripcién empresarial)
Aliados de Negocios de DW: 40% (No aplican otros descuentos)

Grupos de Estudiantes y Asociaciones Gremiales/Profesionales: Descuentos segun convenio.
Acuerdos Personales: Descuentos seglin convenio.

Multiples descuentos se multiplican, no se suman. Aplican condiciones.

Forma de Pago:

] Los honorarios por dictar el curso deberan pagarse directamente al instructor, Ing. Jesus Velasquez-Bermldez, mediante transferencia bancaria.

] Pagos por medio de Pay-Pal o similar tendran un incremento del 5%

Nota: A partir de febrero de 2021 todos los cursos seran dictados y cobrados por el RCADT (Research Center for Advanced Decision Technologies Inc.) compafiia norteamericana con sede
en West Palm Beach, Florida, USA. Los pagos deberan realizar mediante pago en cuenta corriente en USA.

Plan de Flexible (solo aplica a inscripciones personales):

. Pago Flexible: Los participantes podran ir pagando en la medida que toman los mddulos. En dicho caso no aplican descuentos por volumen o por pronto pago. Aplican los restantes
descuentos.
= Descuento por Volumen Modulos: Cuando el estudiante haya tomado tres maddulos, en el cuarto médulo que matricule se le otorgara un descuento del 40% (incluye el descuento de

todos los moédulos por volumen).

Contactos:

= América: andrea.velasquez@decisionware.net — WhatsApp: +57 311 4966970

= Europa: alejandro.velasquez@decisionware.net — WhatsApp: +34 689 83 28 287
= Académico: jesus.velasquez@decisionware.net — WhatsApp: +57 315 3099131
Validez:

Las condiciones econdmicas pueden cambiar cuando DW lo considere conveniente.


mailto:andrea.velasquez@decisionware.net
mailto:alejandro.velasquez@decisionware.net
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Cada médulo tiene una intensidad de 20 horas, dividido en diez (10) sesiones de 2 horas. Cada sesidn esta dividida en cuatro temas de 30 minutos cada uno (aproximadamente).

Las clases se dictan bajo la modalidad virtual: Conferencia virtual y material de soporte. Los estudiantes pueden realizar consultas técnicas mediante e-mail y se organizan conversatorios
conferencias virtuales para resolver dudas.

El estudiante puede seleccionar un proyecto especifico para aplicar los conocimientos adquiridos. Durante la ejecucion de dicho proyecto recibird apoyo técnico en optimizacion por parte del
instructor.

Instructor: Ing. Jesus Velasquez, Ph. D.

Formato de Inscripcion:
http://www.doanalytics.net/Documents/DW-Diplomados-Mathematical-Programing-Analyst-Inscripcion-Personal.docx
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Todas las clases se entregan grabadas videos en formato WRF, ARF o MP4. Se incluyen las instrucciones para bajar y visualizar los videos en formato ARF, la visualizacion de los
videos MP4 la decide el estudiante por su cuenta.

Una vez se formaliza la inscripcién al diplomado, el participante recibe un documento de instrucciones con las URLs que requiere para obtener el material de apoyo el cual contiene:
videos, presentaciones y articulos en formato PDF, articulos técnicos, programas de computador en diferentes lenguajes, principalmente en GAMS/AMPL.

Se expide un certificado de inscripcion firmado por el Coordinador Académico y soportado por DecisionWare en el que consta las horas de capacitacion y el tema del diplomado.

Las consultas técnicas y/o académicas se realizan directamente a la Coordinacion Académica:
Ing. JesUs Veldsquez <jesus.velasquez@decisionware.net>

Las consultas administrativas se realizan directamente a cualquiera de las Coordinaciones Comerciales:
*=  América: andrea.velasquez@decisionware.net — WhatsApp: +57 311 4966970
=  Europa: alejandro.velasquez@decisionware.net — WhatsApp: +34 689 83 28 287

Si el estudiante esta interesado en un tema especial que no esta incluido en el curso, lo puede sugerir a la Coordinacién Académica para que se analice la posibilidad de incluirlo en
el plan de temas.
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MAKING YOUR WORLD SMARTER

Para el caso en los que el estudiante no disponga de licencia de las tecnologia de optimizacion de un curso, DW tramitara ante el proveedor de la tecnologia de optimizacion licencias
temporales del software para ser utilizadas durante el curso. Sin embargo, se deja en claro que esta posibilidad puede ser negada por el proveedor de la tecnologia. En estos casos se
sugiere al usuario descargar versiones demo del software.

Los participantes en un curso tendran acceso a OPTEX Expert Optimization System. Para ello DW otorgara una licencia valida por un afio, contado a partir de la fecha de
iniciacion del curso.

La licencias son de caracter personal; por lo tanto, el participante debera firmar el compromiso de no compartir dichas licencias con otros profesionales.

Los participantes en un curso tendran acceso a cddigos fuentes de problemas reales para las diferentes tecnologias. Estos programas son de caracter personal; por lo tanto, el
participante debera firmar el compromiso de no compartir dichos programas con otros profesionales.
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DIPLOMADO

MACHINE LEARNING & OPTIMIZATION USING
MATHEMATICAL PROGRAMMING TECHNOLOGIES

EXPERIENCIA, INVESTIGACION Y DESARROLLO TECNOLOGICO
DESARROLLO MODELOS MATEMATICOS



La informacion sobre la experiencia en

= Investigacion en nuevas metodologias de optimizacion,

= Publicaciones técnicas y cientificas,

= Desarrollo e implementacion de tecnologias de optimizacion,

= Implementacién de modelos aplicados de Programacion Matematica y
= Actividades Académicas

La puede consultar en:
http://www.doanalytics.net/Documents/DW-Diplomados-Experiencia.pdf

LYY

DECISIONWARE

a4
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https://www.linkedin.com/pulse/optex-optimization-expert-system-free-virtual-course-velasquez/
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http://www.gnu.org/graphics/agnuhead.html
https://www.linkedin.com/pulse/optex-optimization-expert-system-free-virtual-course-velasquez/
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ARTIFICIAL INTELLIGENCE & MATHEMATICAL PROGRAMMING
APLICADAS AL
SECTOR ELECTRICO

METODOLOG]’:AS DE ANAL]’:TICA PREDICTIVA AVANZADA: MODELAMIENTO MATEMATICO ESTRUCTURADO
MODELOS PROBABIL{STICOS AVANZADOS
MACHINE LEARNING, MARKOVIAN & BAYESIAN MODELS
KALMAN FILTER, ARTIFICIAL NEURAL NETS,
STOCHASTIC PROGRAMMING & RISK MANAGEMENT APLICACIONES:

TRADITIONAL ECONOMIC DISPATCH
FTR: FINANCIAL TRANSMISSION RIGHTS
MIXED NON-LINEAR ECONOMIC DISPATCH

ALGORITMOS DE OPTIMIZACION DE GRAN ESCALA: EQUILIBRIUM MODELING OF OPEN MARKETS
BENDERS PARTITION & DECOMPOSITION, LAGRANGEAN RELAXATION, ETRM: ENERGY TRADING & RISK MANAGEMENT
DANTZIG-WOLFE DECOMPOSITION, DISJUNCTIVE PROGRAMMING,
CROSS DECOMPOSITION, ASYNCHRONOUS PARALLEL OPTIMIZATION SMART GRIDS OPTIMIZATION
REAL-TIME DISTRIBUTED OPTIMIZATION EXPANSION OF RADIAL CRITICAL SYSTEMS

OPERATION & EXPANSION & AVAILABILITY OF FLEXIBLE SYSTEMS
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http://www.doanalytics.net/Documents/DW-Diplomado-Advanced-Optimization-Applied-to-Electric-Sector-Programa.pdf


http://www.gnu.org/graphics/agnuhead.html

Y

-

ARTIFICIAL INTELLIGENCE & MATHEMATICAL PROGRAMMING
APLICADAS A
CADENAS DE ABASTECIMIENTO 4.0

DEMAND CHAIN OPTIMIZATION
INDUSTRIAL SUPPLY CHAIN OPTIMIZATION
BIO-INDUSTRIAL SUPPLY CHAIN OPTIMIZATION
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http://www.doanalytics.net/Documents/DW-Diplomado-Optimization-Industrial-Value-Chains-Programa.pdf
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"the computer-based mathematical modeling i Q“’

is the greatest invention of all times" DECISION

: : Herbert Simon
Premio Nobel en Economia (1978)

"for his pioneering research into the decision-making process within economic organizations"



