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MATHEMATICAL PROGRAMING 4.0 
FOR 

INDUSTRY 4.0 CYBER-PHYSICAL SYSTEMS
(in edition & pre-sale) 

Author
Eng. Jesus Velásquez-Bermúdez, Ph. D.
Chief Scientist
DecisionWare - DO Analytics
Bogotá, Colombia http://www.doanalytics.net/Documents/DW-Mathematical-Programing-Industry-Cyber-Physical-Systems.pdf

http://www.doanalytics.net/Documents/DW-Mathematical-Programing-Industry-Cyber-Physical-Systems.pdf


MATHEMATICAL PROGRAMING 4.0 
FOR INDUSTRY 4.0 CYBER-PHYSICAL SYSTEMS 

RESUME

The book is oriented to teach large-scale optimization courses, it presents the results of research and technological development carried out by the Eng. Jesús

Maria Velásquez-Bermúdez, Ph. D., in 45 years of practice of the profession of Programmer Mathematician, starting from the year 1974; user of the theories of

large-scale optimization since 1978, primarily the theory of J. F. Benders. The collection of written material has been funded entirely by DecisionWare (DW),

company with about twenty-five years (since 1995) in the market of the Mathematical Programming. The book collects experience and knowledge generated in

real-life projects carried out since 1978.

All this knowledge is preserved at the level of the state-of-the-art of Mathematical Programming and the Computer Science by the cognitive robots developed by

DW (OPTEX and SAAM), as the way to keep updated models that have worked and evolved since 1991. At the present time (beginning in 2017) the software is

being updated in accordance with the new concepts of cyber-physical spaces that support the new revolution Industry 4.0 that connect the industrial growth with

the assessment of the knowledge and with the ability to produce new knowledge from: i) past knowledge and ii) new information which generates continually big

data, giving origin to the knowledge-intensive industries.

The book is aimed at professionals, researchers, teachers, advanced students who are interested in generating new knowledge through mathematics

methodologies (algorithms) for the markets of Advanced Analytics solutions (predictive and prescriptive). and the generation of software according to: i) parallel

computing (multi-CPU with multi-cores, multi-GPUs, multi-tensor processors and quantic computers), and ii) distributed optimization (multiple agents operating

simultaneously in real time).

The book is in phase of editing and review. All the material is already written (95%), but it is in the phase of integration. The "final" version of the book will be

available in January 2020.

To acquire it, there are three possibilities:

1. Buy it at the stage of pre-sale, with discount

2. Buy it when it will be ready

3. Participate in the review process and receive 3 digital copies of the book.

http://www.doanalytics.net/Documents/Mathematical-Programing-Future-4.0.pdf

http://www.doanalytics.net/Documents/Mathematical-Programing-Future-4.0.pdf
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MATHEMATICAL PROGRAMING 4.0 
FOR INDUSTRY 4.0 CYBER-PHYSICAL SYSTEMS

THEORY CHAPTERS & CLASSES

PART I – MATHEMATICAL PROGRAMMING & CYBER-PHYSICAL SYSTEMS 
1. The Future: Mathematical Programming 4.0 
2. Optimization Fundamentals
3. Economics: Fundamentals

PART II – LARGE SCALE OPTIMIZATION METHODOLOGIES 
1. Partitioning and Decomposition of Large-Scale Models
2. J. F. Benders: Theory, Variations and Enhancements
3. Stochastic Programing and Risk Management: Fundamentals
4. Dynamic & Stochastic Benders Theory
5. GDDP/G-SDDP – Implementation and Electric Sector Applications
6. Lagrangean & Dantzig-Wolfe Relaxation & Decomposition
7. Stochastic & Dynamic Cross Decomposition. 
8. Other Methodologies for Solving Complex Problems

▪ Generalized Disjunctive Programming
▪ Bilevel Optimization
▪ Surrogate Programming. Primal-Dual Surrogate Algorithm
▪ Mathematical Programming with Equilibrium Constraints (MPEC)

9. Asynchronous Parallel Optimization 
10. Real-Time Distributed  Optimization  in Cyber-Physical Systems 
11. Parallel Optimization as an Artificial Neural Network 

PART III – A NEW PARADIGM: MAKING REAL–LIFE DSS USING ARTIFICIAL INTELLIGENCE
1. Relational Databases and Mathematical Programing
2. Structured Mathematical Modeling
3. Tutorial: An example of Structured Mathematical Modeling
4. Optimization Expert Systems
5. Cognitive Robots: Smart Algorithms that Make Advanced Analytical Algorithms
6. OPTEX Expert Optimization System: A Cognitive Robot for Mathematical Programming
7. Machine Learning (Predictive Advanced Analytics) using Mathematical Programming
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MATHEMATICAL PROGRAMING 4.0 
FOR INDUSTRY 4.0 CYBER-PHYSICAL SYSTEMS

APPLICATION CHAPTERS & CLASSES

PART IV – INDUSTRIAL SYSTEM OPTIMIZATION
1. Enterprise Wide Optimization. Traditional & State-of-The-Art Models
2. Industrial Supply Chains Modeling
3. Implementation of a Sales & Operations Planning for a Beer Supply Chain (Tutorial)
4. Integrated Financial & Industrial Operations Planning
5. Advanced Optimization in Bio-Industrials Supply Chains
6. Resilient Logistics Networks Design. Case: Distribution in the Beverage Industry 
7. Scheduling Industrial Systems using Continuous Time Modeling
8. Multi-Echelon Dynamic Inventory using Stochastic Optimization
9. Blending in Industrial Processes. Case: Oil Production, Distribution and Marketing
10. Modeling Chemical Process. Case: Advanced Optimization in Cement Plants
11. Oil Pipelines Real-Time Optimization using Non-Convex Hull Approximations
12. Industrial Assets Maintenance Optimization

PART V – REAL-LIFE APPLICATIONS USING MATHEMATICAL PROGRAMMING 4.0
1. A Decision Support System for Integrated Logistic Regional Planning 
2. Vehicle Routing Problem) and Variations (Tutorial)
3. Transport Revenue Management Using Machine Learning & Optimization
4. Continuous Time-Tabling Optimization – Case: Port Logistics Operations
5. Discrete Time-Tabling Optimization – Case: University/College Scheduling
6. Human Resources Analytics
7. Modeling Energy Markets 
8. Smart Grids Real Time Distributed Optimization
9. Predictive Advanced Analytics I: Market Share Modeling using Syndicated Databases
10. Predictive Advanced Analytics II: Fundamentals of Revenue Management



https://www.springer.com/gp/book/9783030227876#aboutBook

https://www.springer.com/gp/book/9783030227876#aboutBook


“A MATHEMATICAL PROGRAMING MODEL FOR REGIONAL PLANNING 

INCORPORATING 

ECONOMICS, LOGISTICS, INFRASTRUCTURE AND LAND USE”

CHAPTER 1 OF THE BOOK

"NETWORKS DESIGN AND OPTIMIZATION FOR SMART CITIES“

(http://www.worldscientific.com/worldscibooks/10.1142/10277).

http://www.worldscientific.com/worldscibooks/10.1142/10277


OPTIMIZACIÓN ESTOCÁSTICA 

DE PORTAFOLIOS DE INVERSIONES EN 
EXPLORACIÓN Y PRODUCCIÓN DE PETRÓLEO 

CHAPTER 1 OF THE BOOK

"GESTIÓN Y FINANZAS PARA GERENTES DE PROYECTOS “

(https://publicaciones.uexternado.edu.co/gestion-y-finanzas-para-gerentes-de-proyectos-finanzas.html

https://publicaciones.uexternado.edu.co/gestion-y-finanzas-para-gerentes-de-proyectos-finanzas.html


Lagrange Dantzig

BendersBellman

Karmarkar Bixby

Grossmann Van Roy

Karmarkar

PAPERS



GDDP: GENERALIZED DUAL DYNAMIC PROGRAMMING



GDDP: GENERALIZED DUAL DYNAMIC PROGRAMMING
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INTEGRATED REGIONAL PLANNING

CITIES & REGIONS: 

SMART, ANALYTICAL & SUSTAINABLE

OPCHAIN-RPO
REGIONAL PLANNING OPTIMIZATION

https://goo.gl/jaiCj8


PAPERS

A Mathematical Programing Model for Regional Planning
Chapter 1 in the book “Networks Design and Optimization for Smart Cities”
http://www.doanalytics.net/Documents/A_Mathematical_Programing_Model_for_Regional_Planning.pdf

A Decision Support System for Regional Planning of Large Regions using Mathematical Programing
http://www.doanalytics.net/Documents/A-Decision-Support-System-for-Regional-Planning-of-Large-Regions-Using-
Mathematical-Programing.pdf

WHITE PAPERS

Localización Óptima de Infraestructura Social
http://www.doanalytics.net/Documents/DW-DT-036-OPCHAIN-RPO-LOC-Localizacion-Infraestructura-Social.pdf

Planificación del Ordenamiento Territorial
http://www.doanalytics.net/Documents/DW-DT-038-OPCHAIN-RPO-POT-Planificacion-Ordenamiento-Territorial.pdf

Modelamiento del Equilibrio Económico Regional
http://www.doanalytics.net/Documents/DW-DT-043-2012-Modelamiento-del-Equilibrio-Economico-Regional.pdf

SLIDES PRESENTATIONS

Planificación Regional Integrada
http://www.doanalytics.net/Documents/OPCHAIN-RPO-Planificacion-Regional-Integrada.pdf

WEB-CONFERENCES

Planificación Regional Integrada: Ciudades y Regiones Analíticas, Inteligentes y Sostenibles
http://www.doanalytics.net/Videos/Planificacion_Regional_Integrada_Julio_2016_x264.rar

REGIONAL PLANNING

http://www.facebook.com/photo.php?pid=100279&id=120643141308293
http://www.doanalytics.net/Documents/A_Mathematical_Programing_Model_for_Regional_Planning.pdf
http://www.doanalytics.net/Documents/A-Decision-Support-System-for-Regional-Planning-of-Large-Regions-Using-Mathematical-Programing.pdf
http://www.doanalytics.net/Documents/DW-DT-036-OPCHAIN-RPO-LOC-Localizacion-Infraestructura-Social.pdf
http://www.doanalytics.net/Documents/DW-DT-038-OPCHAIN-RPO-POT-Planificacion-Ordenamiento-Territorial.pdf
http://www.doanalytics.net/Documents/DW-DT-043-2012-Modelamiento-del-Equilibrio-Economico-Regional.pdf
http://www.doanalytics.net/Documents/OPCHAIN-RPO-Planificacion-Regional-Integrada.pdf
http://www.doanalytics.net/Videos/Planificacion_Regional_Integrada_Julio_2016_x264.rar


OPCHAIN-ESO
ENERGY  SYSTEMS OPTIMIZATION

http://www.doanalytics.net/Documents/DW-PPT-OPCHAIN-ESO-Resumen.pdf


Heavy Industry Energy Efficiency: Optimization, Smart Grids & Process Control

https://www.linkedin.com/pulse/heavy-industry-energy-efficiency-optimization-smart-grids-velasquez/

Enterprise Wide Optimization – Integrated Financial & Industrial Operations Planning 

https://www.linkedin.com/pulse/enterprise-wide-optimization-financial-industrial-jesus-velasquez/

OIL Supply Chain Optimization

https://www.linkedin.com/pulse/oil-supply-chain-optimization-jesus-velasquez/

ENERGY SECTOR

http://www.facebook.com/photo.php?pid=100279&id=120643141308293
https://www.linkedin.com/pulse/heavy-industry-energy-efficiency-optimization-smart-grids-velasquez/
https://www.linkedin.com/pulse/enterprise-wide-optimization-financial-industrial-jesus-velasquez/
https://www.linkedin.com/pulse/oil-supply-chain-optimization-jesus-velasquez/


Electricity & Natural Gas - Advanced Supply Chain Optimization 

https://www.linkedin.com/pulse/electricity-natural-gas-advanced-supply-chain-jesus-velasquez/

Smart Grids Optimization & Renewables Energies

https://www.linkedin.com/pulse/smart-grids-optimization-jesus-velasquez/

Integrated Water Resources Planning System

https://www.linkedin.com/pulse/integrated-water-resources-planning-system-jesus-velasquez/

Problemas de Ingresos en Mercados de Electricidad Despachados por Modelos Matemáticos  

https://www.linkedin.com/pulse/problemas-de-ingresos-en-sistemasmercados-despachados-jesus-velasquez/

Degenerate Mathematical Problems & Impacts on Revenue of Hydraulic Generators

https://www.linkedin.com/pulse/water-resources-optimization-degenerate-mathematical-jesus-velasquez/

Water Resources Optimization & Risk Management

https://www.linkedin.com/pulse/water-resources-optimization-risk-management-jesus-velasquez/

Forecasting & Synthetic Generation of Hydro-Climatic Variables

https://www.linkedin.com/pulse/forecasting-synthetic-generation-hydro-climatic-jesus-velasquez/

Enterprise Wide Optimization – Integrated Financial & Industrial Operations Planning 

https://www.linkedin.com/pulse/enterprise-wide-optimization-financial-industrial-jesus-velasquez/

ELECTRIC SECTOR

http://www.facebook.com/photo.php?pid=100279&id=120643141308293
https://www.linkedin.com/pulse/electricity-natural-gas-advanced-supply-chain-jesus-velasquez/
https://www.linkedin.com/pulse/smart-grids-optimization-jesus-velasquez/
https://www.linkedin.com/pulse/integrated-water-resources-planning-system-jesus-velasquez/
https://www.linkedin.com/pulse/problemas-de-ingresos-en-sistemasmercados-despachados-jesus-velasquez/
https://www.linkedin.com/pulse/water-resources-optimization-degenerate-mathematical-jesus-velasquez/
https://www.linkedin.com/pulse/water-resources-optimization-risk-management-jesus-velasquez/
https://www.linkedin.com/pulse/forecasting-synthetic-generation-hydro-climatic-jesus-velasquez/
https://www.linkedin.com/pulse/enterprise-wide-optimization-financial-industrial-jesus-velasquez/


OIL Supply Chain Optimization

https://www.linkedin.com/pulse/oil-supply-chain-optimization-jesus-velasquez/

Portfolio Optimization in Oil Exploration & Production

https://www.linkedin.com/pulse/investments-portfolio-optimization-oil-exploration-jesus-velasquez/

Oil Fields Production Advanced Optimization 

https://www.linkedin.com/pulse/oil-fields-production-advanced-optimization-jesus-velasquez/

Inland Oil Fields Production & Smart Grids Optimization

https://www.linkedin.com/pulse/inland-oil-fields-production-smart-grids-optimization-jesus-velasquez/

OIL Refining Optimization

https://www.linkedin.com/pulse/oil-refining-optimization-jesus-velasquez/

Oil Pipelines Real-Time Optimization

https://www.linkedin.com/pulse/oil-pipelines-real-time-optimization-jesus-velasquez/

Oil Transport Systems Optimization

https://www.linkedin.com/pulse/oil-transport-systems-optimization-jesus-velasquez/

Heavy Industry Energy Efficiency: Optimization, Smart Grids & Process Control

https://www.linkedin.com/pulse/heavy-industry-energy-efficiency-optimization-smart-grids-velasquez/

Enterprise Wide Optimization – Integrated Financial & Industrial Operations Planning 

https://www.linkedin.com/pulse/enterprise-wide-optimization-financial-industrial-jesus-velasquez/

OIL SECTOR

http://www.facebook.com/photo.php?pid=100279&id=120643141308293
https://www.linkedin.com/pulse/oil-supply-chain-optimization-jesus-velasquez/
https://www.linkedin.com/pulse/investments-portfolio-optimization-oil-exploration-jesus-velasquez/
https://www.linkedin.com/pulse/oil-fields-production-advanced-optimization-jesus-velasquez/
https://www.linkedin.com/pulse/inland-oil-fields-production-smart-grids-optimization-jesus-velasquez/
https://www.linkedin.com/pulse/oil-refining-optimization-jesus-velasquez/
https://www.linkedin.com/pulse/oil-pipelines-real-time-optimization-jesus-velasquez/
https://www.linkedin.com/pulse/oil-transport-systems-optimization-jesus-velasquez/
https://www.linkedin.com/pulse/heavy-industry-energy-efficiency-optimization-smart-grids-velasquez/
https://www.linkedin.com/pulse/enterprise-wide-optimization-financial-industrial-jesus-velasquez/


OPCHAIN-MINES
MINES  SYSTEMS OPTIMIZATION

MINES DEVELOPING

PROCESS INDUSTRIES MODELING

BLENDING & TRANSPORT OF MATERIALS

WATER USE MANAGEMENT & OPTIMIZATION

ENERGY EFFICIENCY: DESIGN & OPERATIONS

INTEGRATED PLANNING OF MINING COMPLEXES

SALES & OPERATIONS INTEGRATED OPTIMIZATION (S&OP)

https://goo.gl/6GoAEf
https://goo.gl/CojzbF


Mathematical Programming Applied to Mining, Metallurgical Industries

https://www.linkedin.com/pulse/mathematical-programming-applied-mining-metallurgical-jesus-velasquez/

Advanced Optimization Applied to Cement Plants

https://www.linkedin.com/pulse/advanced-optimization-applied-cement-plants-jesus-velasquez/

MINING, METALLURGICAL INDUSTRIES

http://www.facebook.com/photo.php?pid=100279&id=120643141308293
https://www.linkedin.com/pulse/mathematical-programming-applied-mining-metallurgical-jesus-velasquez/
https://www.linkedin.com/pulse/advanced-optimization-applied-cement-plants-jesus-velasquez/


OPCHAIN-SCO
SUPPLY CHAIN OPTIMIZATION

OPCHAIN-DCO
DEMAND CHAIN OPTIMIZATION



An Advanced Analytics Decision Support System to Be Used on Demand in The Cloud
https://www.linkedin.com/pulse/advanced-analytics-decision-support-system-used-demand-velasquez/

Advanced Supply Chain Optimization. Traditional & State-of-The-Art Models
https://www.linkedin.com/pulse/supply-chain-optimization-jesus-velasquez/

Sales & Operation Planning of Beer Supply Chains
https://www.linkedin.com/pulse/sales-operation-planning-beer-supply-chains-jesus-velasquez/

Enterprise Wide Optimization – Integrated Financial & Industrial Operations Planning 
https://www.linkedin.com/pulse/enterprise-wide-optimization-financial-industrial-jesus-velasquez/

Advanced Analytics in Bio-Industrials Supply Chains
https://www.linkedin.com/pulse/advanced-analytics-bio-industrials-supply-chains-jesus-velasquez/

Human Resources Advanced Analytics
https://www.linkedin.com/pulse/human-resources-advanced-analytics-jesus-velasquez/

Global Sourcing Optimization
https://www.linkedin.com/pulse/global-sourcing-optimization-advanced-analytics-jesus-velasquez/

Multi-Echelon Dynamic Inventory & Stochastic Optimization
https://www.linkedin.com/pulse/multi-echelon-dynamic-inventory-stochastic-jesus-velasquez

The Future: Mathematical Programming 4.0
https://www.linkedin.com/pulse/future-mathematical-programming-jesus-velasquez/

Sistemas Avanzados de Optimización & Cadenas de Abastecimiento 4.0
https://www.linkedin.com/pulse/tecnología-e-innovación-en-logística-40-primer-bogota-velasquez/

Cooperation Between Supply Chains: A Games Theory Approach
https://www.linkedin.com/pulse/cooperation-between-supply-chains-game-theory-jesus-velasquez

Project Management Optimization
https://www.linkedin.com/pulse/project-management-optimization-jesus-velasquez/

SUPPLY CHAIN OPTIMIZATION

http://www.pbase.com/bobbyw/image/39792439
https://www.linkedin.com/pulse/advanced-analytics-decision-support-system-used-demand-velasquez/
https://www.linkedin.com/pulse/supply-chain-optimization-jesus-velasquez/
https://www.linkedin.com/pulse/sales-operation-planning-beer-supply-chains-jesus-velasquez/
https://www.linkedin.com/pulse/enterprise-wide-optimization-financial-industrial-jesus-velasquez/
https://www.linkedin.com/pulse/advanced-analytics-bio-industrials-supply-chains-jesus-velasquez/
https://www.linkedin.com/pulse/human-resources-advanced-analytics-jesus-velasquez/
https://www.linkedin.com/pulse/global-sourcing-optimization-advanced-analytics-jesus-velasquez/
https://www.linkedin.com/pulse/multi-echelon-dynamic-inventory-stochastic-jesus-velasquez
https://www.linkedin.com/pulse/future-mathematical-programming-jesus-velasquez/
https://www.linkedin.com/pulse/tecnología-e-innovación-en-logística-40-primer-bogota-velasquez/
https://www.linkedin.com/pulse/cooperation-between-supply-chains-game-theory-jesus-velasquez
https://www.linkedin.com/pulse/project-management-optimization-jesus-velasquez/
http://www.pbase.com/bobbyw/image/39792439


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

Scientific Marketing Advanced Demand Chain Optimization
https://www.linkedin.com/pulse/scientific-marketing-advanced-demand-chain-jesus-velasquez/

Dynamic Machine Learning using a Multi-State Kalman Filter
https://www.linkedin.com/pulse/dynamic-machine-learning-using-multi-state-kalman-filter-velasquez/

Market Share Modeling Via Syndicated Databases - A Real-Life Case of Scientific Marketing Using Nielsen Database
https://www.linkedin.com/pulse/market-modeling-via-syndicated-databases-case-jesus-velasquez/

Revenue Management: Fundamentals 
https://www.linkedin.com/pulse/revenue-management-fundamentals-applications-jesus-velasquez/

Sistemas Avanzados de Optimización & Cadenas de Abastecimiento 4.0
https://www.linkedin.com/pulse/tecnología-e-innovación-en-logística-40-primer-bogota-velasquez/

Innovation on Advanced Analytics.

https://www.linkedin.com/pulse/innovation-advanced-analytics-jesus-velasquez/

DEMAND CHAIN OPTIMIZATION & PREDICTIVE ADVANCED ANALYTICS

http://www.pbase.com/bobbyw/image/39792439
https://www.linkedin.com/pulse/stochastic-advanced-analytics-modeling-opchain-saam-jesus-velasquez/
https://www.linkedin.com/pulse/scientific-marketing-advanced-demand-chain-jesus-velasquez/
https://www.linkedin.com/pulse/dynamic-machine-learning-using-multi-state-kalman-filter-velasquez/
https://www.linkedin.com/pulse/market-modeling-via-syndicated-databases-case-jesus-velasquez/
https://www.linkedin.com/pulse/revenue-management-fundamentals-applications-jesus-velasquez/
https://www.linkedin.com/pulse/tecnología-e-innovación-en-logística-40-primer-bogota-velasquez/
https://www.linkedin.com/pulse/innovation-advanced-analytics-jesus-velasquez/
http://www.pbase.com/bobbyw/image/39792439


OPCHAIN-TSO
COMPLEX TRANSPORT/LOGISTICS   SYSTEMS OPTIMIZATION



Optimization of Logistics Operations in Ports

https://www.linkedin.com/pulse/optimization-logistics-operations-ports-jesus-velasquez/

Logistics Operations: Optimization in Ports & Vessels Systems & Maintenance

https://www.linkedin.com/pulse/logistics-operations-optimization-ports-ships-systems-jesus-velasquez/

Transport Revenue Management. Case:  Less-Than-Truckload (LTL) Transport Networks

https://www.linkedin.com/pulse/transport-revenue-management-optimal-pricing-case-ltl-jesus-velasquez/

Regional Trucks Transport Systems Advanced Optimization

https://www.linkedin.com/pulse/regional-transport-systems-optimization-jesus-velasquez/

Mathematical Programming in the Aviation Industry

https://www.linkedin.com/pulse/mathematical-programming-aviation-industry-jesus-velasquez/

COMPLEX TRANSPORT & LOGISTICS SYSTEMS

http://www.pbase.com/bobbyw/image/39792439
https://www.linkedin.com/pulse/optimization-logistics-operations-ports-jesus-velasquez/
https://www.linkedin.com/pulse/logistics-operations-optimization-ports-ships-systems-jesus-velasquez/
https://www.linkedin.com/pulse/transport-revenue-management-optimal-pricing-case-ltl-jesus-velasquez/
https://www.linkedin.com/pulse/regional-transport-systems-optimization-jesus-velasquez/
https://www.linkedin.com/pulse/mathematical-programming-aviation-industry-jesus-velasquez/


OPCHAIN-HRA
HUMAN RESOURCES ANALYTICS

https://goo.gl/GH4WV4


Human Resources Advanced Analytics
https://www.linkedin.com/pulse/human-resources-advanced-analytics-jesus-velasquez/

HUMAN RESOURCES ANALYTICS

http://www.pbase.com/bobbyw/image/39792439
https://www.linkedin.com/pulse/human-resources-advanced-analytics-jesus-velasquez/
http://www.pbase.com/bobbyw/image/39792439


OPCHAIN-BANK

OPTIMIZATION IN FINANCIAL ENTERPRISES 

http://www.doanalytics.net/Documents/DW-INSIDE-Optimization-Finance.pdf


University/College Scheduling - Time-Tabling Optimization

https://www.linkedin.com/pulse/universitycollege-scheduling-time-tabling-using-jesus-velasquez/

EDUCATIONAL SYSTEMS OPTIMIZATION

http://www.pbase.com/bobbyw/image/39792439
https://www.linkedin.com/pulse/universitycollege-scheduling-time-tabling-using-jesus-velasquez/


OPCHAIN-EDO
EDUCATIONAL SYSTEMS OPTIMIZATION



Human Resources Advanced Analytics
https://www.linkedin.com/pulse/human-resources-advanced-analytics-jesus-velasquez/

HUMAN RESOURCES ANALYTICS

http://www.pbase.com/bobbyw/image/39792439
https://www.linkedin.com/pulse/human-resources-advanced-analytics-jesus-velasquez/
http://www.pbase.com/bobbyw/image/39792439
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WHITE PAPERS & PRESENTATIONS













OPTEX ROBOTS MAKING 
OPTEX ROBOTS THAT MAKE OPTEX ROBOTS THAT… 

…   

THE FUTURE: MATHEMATICAL PROGRAMMING 4.0



Lagrange Dantzig

BendersBellman

Karmarkar Bixby

Grossmann Van Roy

Karmarkar

OPTEX – Optimization Expert System   

https://www.linkedin.com/pulse/optex-optimization-expert-system-new-approah-make-models-velasquez/

Making COMPLEX MATH Models as LEGO Models

https://www.linkedin.com/pulse/standardization-base-mathematical-programming-40-making-velasquez/

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 - OPTEX-SAAM

https://www.linkedin.com/pulse/stochastic-advanced-analytics-modeling-opchain-saam-jesus-velasquez/

Mathematical Programming 4.0: Real Time Distributed Optimization in Cyber-Physical Systems

https://www.linkedin.com/pulse/future-mathematical-programming-jesus-velasquez/

Stochastic Programming & Risk Management: Fundamentals

https://www.linkedin.com/pulse/stochastic-programming-fundamentals-jesus-velasquez/

OPTIMIZATION TECHNOLOGIES 

https://www.linkedin.com/pulse/optex-optimization-expert-system-new-approah-make-models-velasquez/
https://www.linkedin.com/pulse/standardization-base-mathematical-programming-40-making-velasquez/
https://www.linkedin.com/pulse/making-stochastic-programing-models-filling-blanks-jesus-velasquez/
https://www.linkedin.com/pulse/stochastic-advanced-analytics-modeling-opchain-saam-jesus-velasquez/
https://www.linkedin.com/pulse/future-mathematical-programming-jesus-velasquez/
https://www.linkedin.com/pulse/stochastic-programming-fundamentals-jesus-velasquez/


Lagrange Dantzig

BendersBellman

Karmarkar Bixby

Grossmann Van Roy

Karmarkar

Stochastic & Dynamic Benders Theory – Electricity Sector Applications

https://www.linkedin.com/pulse/stochastic-dynamic-benders-theory-jesus-velasquez/

Dynamic Machine Learning using a Multi-State Kalman Filter

https://www.linkedin.com/pulse/dynamic-machine-learning-using-multi-state-kalman-filter-velasquez/

MATHEMATICAL METHODOLOGIES

https://www.linkedin.com/pulse/stochastic-dynamic-benders-theory-jesus-velasquez/
https://www.linkedin.com/pulse/dynamic-machine-learning-using-multi-state-kalman-filter-velasquez/


Source: http://ieor.berkeley.edu/~atamturk/bcol/

OLD 
WHITE PAPERS



ADVANCED ANALYTICAL & OPTIMIZATION
VIRTUAL TRANSFER TECHNOLOGY PROGRAMS

MACHINE LEARNING - ARTIFICIAL NEURAL NETS
MATHEMATICAL PROGRAMMING - ADVANCED PROBABILISTIC 



Source: http://ieor.berkeley.edu/~atamturk/bcol/

MATHEMATICAL PROGRAMMING 4.0 
(“THE SCIENCE OF BETTER”) 

PROGRAMA DE APOYO INSTITUCIONAL 
PARA FORTALECER LA ENSEÑANZA DE LA PROGRAMACIÓN MATEMÁTICA APLICADA

http://www.doanalytics.net/Documents/Programacion-Matematica-Ciencia-de-lo-Mejor.pdf


ANALÍTICA AVANZADA & OPTIMIZACIÓN

APLICADAS AL SECTOR  ELÉCTRICO

DIPLOMADO VIRTUAL PERMANENTE
https://www.linkedin.com/pulse/analítica-avanzada-optimización-aplicadas-al-sector-gams-velasquez/

OBJETIVO: 
ENSEÑAR A LOS PARTICIPANTES LAS METODOLOGÍAS DE MODELAJE MATEMÁTICO Y LA IMPLEMENTACIÓN DE LOS ALGORITMOS 

PROPIOS DE LA ANALÍTICA AVANZADA
NECESARIOS PARA OPTIMIZAR LA TOMA DE DECISIONES EN EL SECTOR ELÉCTRICO 

BASADO EN METODOLOGÍAS MATEMÁTICAS Y TECNOLOGÍAS UTILIZADAS EN CASOS REALES
INCLUYE LICENCIAS TEMPORALES DE GAMS Y DE OPTEX

(VIGENCIA AÑO 2019)

TARIFA REDUCIDA PARA ESTUDIANTES 
GAMS

https://www.linkedin.com/pulse/analítica-avanzada-optimización-aplicadas-al-sector-gams-velasquez/
http://www.doanalytics.net/Documents/OPTEX-Presentation.pdf
https://goo.gl/3EP9j9


DIPLOMADO  VIRTUAL PERMANENTE

ANALÍTICA  AVANZADA & OPTIMIZACIÓN 
APLICADAS A 

CADENAS DE ABASTECIMIENTO 4.0 

OPTIMIZACIÓN APLICADA A 

CADENAS DE PRODUCTIVAS INDUSTRIALES

SUPPLY CHAIN OPTIMIZATION

ANALÍTICA  AVANZADA PREDICTIVA

APLICACIONES INDUSTRIALES

DEMAND CHAIN OPTIMIZATION

ANALÍTICA  AVANZADA & OPTIMIZACIÓN UTILIZANDO GAMS
GAMS

TARIFA REDUCIDA PARA ESTUDIANTES 

https://www.linkedin.com/pulse/analítica-avanzada-optimización-aplicadas-cadenas-de-40-velasquez/

https://goo.gl/3EP9j9


ANALÍTICA  AVANZADA & OPTIMIZACIÓN
APLICADAS A

CADENAS DE ABASTECIMIENTO BIO-INDUSTRIALES 

MATHEMATICAL PROGRAMMING 4.0
S&OP SALES & OPERATIONS PLANNING 

PLANIFICACIÓN DE LA SIEMBRA
OPTIMIZACIÓN DE INVENTARIOS
GESTIÓN ÓPTIMA DE LA ENERGÍA 
OPTIMIZACIÓN DEL ESLABÓN INDUSTRIAL 
MODELAMIENTO AVANZADO DE LA DEMANDA
PROYECCIÓN DE VARIABLES HIDRO CLIMÁTICAS
PLANIFICACIÓN/PROGRAMACIÓN DE LA COSECHA 
PLANES MAESTRO DE SUMINISTRO DE ALIMENTOS
OPTIMIZACIÓN DEL ESLABÓN PRIMARIO (GRANJAS) 
PLANIFICACIÓN INTEGRADA DEL SECTOR AGROINDUSTRIAL 
PLANIFICACIÓN/PROGRAMACIÓN DEL CORTE DE ANIMALES
PRODUCCIÓN Y DISTRIBUCIÓN DE NUTRIENTES CONCENTRADOS
GESTIÓN DE RIESGOS FINANCIEROS EN CADENAS AGROINDUSTRIALES
AVALAIBLE-TO-PROMISE (ATP): ATENCIÓN COMPROMISOS COMERCIALES 
SINCRONIZACIÓN ÓPTIMA DEL ESLABÓN PRIMARIO CON EL ESLABÓN INDUSTRIAL

DIPLOMADO VIRTUAL PERMANENTE
https://www.linkedin.com/pulse/analítica-avanzada-optimización-aplicadas-cadenas-de-jesus-velasquez / 

http://www.pbase.com/bobbyw/image/39792439
https://www.linkedin.com/pulse/analítica-avanzada-optimización-aplicadas-cadenas-de-jesus-velasquez
https://goo.gl/3EP9j9


DIPLOMADO VIRTUAL PERMANENTE

ANALÍTICA AVANZADA & OPTIMIZACIÓN

UTILIZANDO GAMS

GAMS

OBJETIVO: 
ENSEÑAR LA IMPLEMENTACIÓN DE METODOLOGÍAS AVANZADAS DE MODELAJE 
MATEMÁTICO NECESARIAS PARA OPTIMIZAR LA TOMA DE DECISIONES EN EL 
MUNDO REAL DE ACUERDO CON EL ESTADO DEL ARTE DE LAS TECNOLOGÍAS 

CONCEPTOS AVANZADOS SOPORTADOS EN 
METODOLOGÍAS Y TECNOLOGÍAS DE GRAN ESCALA

INCLUYE LICENCIAS TEMPORALES DE GAMS Y DE OPTEX
(VIGENCIA AÑO 2019)

https://www.linkedin.com/pulse/analítica-avanzada-optimización-utilizando-gams-en-40-jesus-velasquez/

http://www.doanalytics.net/Documents/OPTEX-Presentation.pdf
https://www.linkedin.com/pulse/analítica-avanzada-optimización-utilizando-gams-en-40-jesus-velasquez/
https://goo.gl/3EP9j9


OPTIMIZATION IS EVERYWHERE
APPLICATIONS: ENERGY (OIL, ELECTRICITY & GAS), TRANSPORT, FINANCE, REGIONAL 

PLANNING, DISASTER MANAGEMENT, SUPPLY/DEMAND CHAIN, CHEMICAL, MINES & 
METALLURGICAL, HEALTH

COURSE
48 HOURS OF CONFERENCE

J. F. BENDERS THEORY & APPLICATIONS 
PAST, PRESENT & FUTURE OF LARGE-SCALE OPTIMIZATION  

▪ Large Scale Optimization Fundamentals
▪ Benders Theory

▪ Partitioning & Decomposition Theory
▪ Duality Theory
▪ Economic Interpretation

▪ Benders Extensions
▪ Extended Benders Decomposition (Non-Linear Subproblems)
▪ Mixed Integer Subproblems
▪ Logic Based Benders Decomposition
▪ Multilevel Benders Partitioning

▪ Solving MIP/MINLP Coordinators
▪ Two Stage Benders Coordinators
▪ MIP Inexact Solutions 

▪ Accelerating Benders Theory 
▪ Cuts: Standard, Decoupled, Unified, Inexact, Subrogate
▪ Strong Cuts (Pareto Optimal)
▪ Managing Cuts

▪ Enhancing Mathematical Formulation
▪ Lagrangean Relaxation 
▪ Cross Decomposition: Benders Theory & Lagrangean Relaxation
▪ Dynamic Programming & Discrete Optimal Control 
▪ Dynamic Benders Theory 

▪ Nested Benders & Dual Dynamic Programming (DDP)
▪ Generalized Dual Dynamic Programming (GDDP)

▪ Stochastic Optimization & Risk Management
▪ Benders Methodologies (Nested Benders, SDDP, G-SDDP, SDDiP)
▪ Lagrangean Relaxation
▪ Efficient Sampling Techniques
▪ Risk Management (VaR, CVaR, … )
▪ Jensen Inequalities

▪ Especial Methodologies: Large Scale Machine Learning, Disjunctive Programming, Equilibrium  
▪ Optimization Technologies: 

▪ CPLEX, LINGO, OPTEX, AMPL, GAMS, MOSEL, … 
▪ Source Codes in GAMS via OPTEX-MMS

▪ Future of Optimization
▪ Asynchronous Parallel Optimization
▪ Continuous & Distributed Optimization
▪ Optimization Expert Systems & Robots

https://goo.gl/3EP9j9


RESEARCH & DEVELOPMENT (R&D)
PROJECTS



DECISIONWARE & DO ANALYTICS

ARE LOOKING FOR 
PROFESSIONALS, RESEARCHERS & SCIENTIFIC/ACADEMIC ORGANIZATIONS 

INTERESTED IN TO STABLISH JOIN VENTURES 
TO INVESTIGATE TOGETHER IN  

G-SDDP

GENERALIZED 

STOCHASTIC DUAL DYNAMIC PROGRAMMING



ADVANCED ANALYTICAL & OPTIMIZATION 
MODELS



"the computer-based mathematical modeling is 
the greatest invention of all times"

Herbert Simon
Premio Nobel en Economía (1978)
"for his pioneering research into the decision-making process within economic organizations" 

CATALOGUE

ADVANCED ANALYTICAL & OPTIMIZATION MODELS
MATHEMATICAL PROGRAMMING - MACHINE LEARNING - ARTIFICIAL NEURAL NETS - CONJOINT ANALYSIS 
ADVANCED PROBABILISTIC : STATE ESTIMATION, S-ARIMAX-GARCH , MARKOVIAN & BAYESIAN MODELS    

https://goo.gl/3EP9j9


OFFERING OF 

ADVANCED ANALYTICS & OPTIMIZATION 

MODELS 



EXPERIENCE & MAIN PROJECTS



OPCHAIN
OPTIMIZING THE VALUE CHAIN

ADVANCED ANALYTICAL & OPTIMIZATION 
MODELS

EXPERIENCE & MAIN PROJECTS

http://www.doanalytics.net/Documents/DW-Experience.pdf


"the computer-based mathematical modeling is 
the greatest invention of all times"

Herbert Simon
Premio Nobel en Economía (1978)
"for his pioneering research into the decision-making process within economic organizations" 

ADVANCED ANALYTICAL & OPTIMIZATION 
MODELS


