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RESULTADO CLAVE 2 

Las inquietudes organizacionales de las empresas 
que detienen la implementación de ANALYTICS

Obstáculos para extender el uso del análisis:

Saber como utilizar ANALYTICS para mejorar el negocio

Competencia de recursos asignados a proyectos

Falta de habilidades internas

Habilidad de conseguir la información

Cultura existente desfavorece  compartir información 

Las políticas de propiedad de los datos no es clara

Falta de apoyo de los directivos

Preocupaciones con los datos

Costos percibidos son mayores a los beneficios

No hay posibilidades de cambio

Datos

Financieros

Fuente: Traducción ANALYTICS: The New Path to Value

Culturales

SABER COMO UTILIZAR 
ANALYTICS 

para mejorar el negocio, 
es la principal barrera.

1x

Organization and Professionals that 
only believe in mental models, 
based on the intuition and the 

“good practices”, implemented in 
spreadsheets

A TRADITIONAL ORGANIZATION BELIEVE IN 
MENTAL MODELS & GOOD PRACTICES 

PRODUCTIVITY ADDED BY ADVANCED ANALYTICS & OPTIMIZATION



A SMART ORGANIZATION BELIEVE IN 
ADVANCED ANALYTICS

PRODUCTIVITY ADDED BY ADVANCED ANALYTICS & OPTIMIZATION
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A SMART ORGANIZATION BELIEVE IN 
ADVANCED ANALYTICS AND USE BIG-DATA

PRODUCTIVITY ADDED BY ADVANCED ANALYTICS & OPTIMIZATION
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PRODUCTIVITY ADDED BY ADVANCED ANALYTICS & OPTIMIZATION

https://pubsonline.informs.org/do/10.1287/orms.2020.06.06/full/
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STATE OF THE ART OF 
ADVANCED ANALYTICS 

ARTIFICIAL HYPOTHALAMUS



HUMAN HYPOTHALAMUS

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.

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

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


PROBLEM

INDUSTRY 4.0

Robots capable of automatically performing large-coverage processes based on intelligent
interconnection (mathematical conversation) between robots using information from "big data"
(IoT-based) systems.

The current state of technology can be synthesized at the confluence of computer parallelism
and complex mathematical modeling. Only companies that fully understand and manage the
interrelationship between these pillars of socio-economic development will be able to participate
fully in the knowledge generation required by INDUSTRY 4.0.

The companies cannot take advantage of the availability of hundreds of thousands of processors
if their analytical tools only can organize high level mathematical calculations around the concept
of a single processor.

STATE OF THE ART - 2020

Robots (algorithms) can autonomously and automatically perform targeted processes with
preset coordination (limited intelligence) and little interaction between robots.

The robotization of real-time powerful processes (supply chain planning, operation of
production plants, optimization of traffic systems, coordination of marketing campaigns, ... ) is
relatively little disseminated.

Today's computing power based on "ilimited" processor availability offers electronic computing
capabilities at a completely different level than today.
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Advanced Analytics is a comprehensive set of analytical predictive techniques and
methods, such as statistics, data mining, simulation, and analytical prescriptive
methodologies (optimization), designed to help businesses discover trends and patterns,
and accurately anticipate/predict the future to make the best decisions.

The next step of Advanced Analytics is Cognitive Analytics is built around cognitive
learning using a rules-based engine to learn from the prescriptive methodologies and
technologies.

It is the next step toward intelligent response, deploying highly automated optimization
solutions that get smarter over time in real time environments.

STATE OF THE ART OF ADVANCED ANALYTICS - 2020 THE FUTURE: MATHEMATICAL PROGRAMMING 4.0

STATE OF THE ART OF ADVANCED ANALYTICS 



THE “MAGIC” FORMULA

MATHEMATICAL PROGRAMMING 4.0 is the formal support of an integrated Artificial
Intelligence (AI) and Mathematical Programming (MP) approach to implement a new
vision of high complexity mathematical modeling needed in INDUSTRY 4.0.

Its principles are:

1. A new level of AI based on the concept of artificial hypothalamus as the next step
to the current level of artificial neural networks.

2. Formalization and standardization of a math language between cognitive robots
based on the principles of large-scale optimization methodologies.

3. Socialization of the concept of Real-Time Distributed Optimization (RTDO) to solve
mathematical problems by multiple parallel agents acting independently, but math
coordinated, to solve a large-scale decision-making problem as a team.

4. Generalization of RTDO as the standard of Cognitive Analytics

5. Development and implementation of a Cognitive Robots (algorithm computer
platforms) capable of automatically generating the software required to develop an
artificial hypothalamus.

6. Design of a low-level user interface (based on modern app concepts) to make it
easier for mathematical modelers to implement artificial hypothalamus.

7. Implementation of artificial hypothalamus reference to test theoretical concepts
and their computer implementation (ATHENEA Project).

MATHEMATICAL PROGRAMING 4.0 FOR INDUSTRY 4.0 CYBER-PHYSICAL SYSTEMS



INTEGRATED VISION OF OPTIMIZATION MODELS
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ARTIFICIAL HYPOTHALAMUS

STATE OF THE ART OF 
PRESCRIPTIVE ADVANCED ANALYTICS

1. Optimization problems (prescriptive analytics support) are
developed from an integrated view of the system in which
visibility of the interaction between the parties is lost.

2. The multiple models required by an organization are
developed across multiple computing platforms and
coordinated with each other through workflow-related
processes. This approach produces suboptimal solutions that
waste resources.

3. Due to the multiplicity of computer platforms and the non-
existence of a standard protocol for the formulation of
mathematical models, the integration of them, to produce an
integrated mathematical model, is a very complicated task for
mathematical modelers.

4. Mathematical models are designed to be solved periodically
(off-line) and do not correspond to the real time current level
of computer technology.

5. The organization's comprehensive problem solving remains
on the formulation of algebraic equations and has not focus in
the next logical step towards formulating the integration of
mathematical models.

6. The exercise of prescriptive analytics is not supported in
expert systems that capture the experience generated by the
history of facing the optimization process.
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MATHEMATICAL PROGRAMMING 4.0 

The mathematical modeling based on algebraic equations, requires
new ideas to meet the challenges of the future, which already is
bringing fundamental changes in the way of doing things, this is
reflected in Industry 4.0 revolution. It implies:

1. A new look of optimization according to the real-world
technologies: i) IoT/IIoT), ii) smart metering and big data, and iii)
cognitive robotization.

2. Structured Mathematical Modeling (SMM): standardization of
math modeling that implies easy connection of multiple
mathematical models so they can interact with each other.

3. Expert Optimization Systems that capitalized the knowledge
about:
i) The formulation of the models (optimization technologies

must be able to reuse previous formulations to generate
new models)

ii) The results of the optimization models (optimization
technologies must be able to reuse the historic results to
facilitate and to accelerate complex problem-solving
processes).

iii) Automatic generation of lower-level mathematical
structures that make easy the mathematical modeling
including they in higher level mathematical models.

4. Availability of algorithms that solve basic optimization problems
so that a complex mathematical problem can be solved based
on the atomization of a large-scale model in
"hundreds/thousands" of small-scale problems.
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5. Socialization of large-scale optimization technologies as a
basic knowledge not an expert knowledge; considering that
they are necessaries to make effective use of modern
computing technologies (multi core CPUs, multiples GPUs,
tensor processors and quantic computing) all based on
parallel and distributed processing.

6. Commercialization of large-scale methodologies that must be
connected by parametrization, in a similar way that actually
are used the basic solvers. It must imply higher level of high-
level algebraic computer languages.

7. Includes the concept of Real Time Distributed Optimization
(RTDO) in which multiple digital agents (robots) act
simultaneously to cooperatively optimize, in real-time, a real-
life problem based on agent-to-agent communication using
IoT.

8. Cognitive robots that facilitate the implementation of:
i) Complex algorithms that facilitate the implementation

of Mathematical Programming 4.0;
ii) Automatic interfaces with the information systems that

store data related to mathematical models, and
iii) Expert systems to support the design, developing,

maintenance and use of complex mathematical models.



ARTIFICIAL HYPOTHALAMUS

Like anything intelligent, private and public organizations to be smart require a
hypothalamus to coordinate all the activities they carry out in such a way as to maintain the
short/long-term balance and to ensure viability of the multifunctional structure involved in
an organization.

Unlike the human being where the hypothalamus, and all the functions required to survive
and evolve, is created by "life", in the business organization the humans (directives and
executives) are responsible for creating the hypothalamus devices (vice-presidencies,
departments) of productive and administrative functions.

In the industrial environment, the hypothalamus of the enterprise must be based on the
knowledge of the process of serving the final services/products of its end customers from
the supply of raw materials and inputs that are required for this transformation. The
construction of the hypothalamus, such as the construction of any product/service, must
be the result of a design process and its subsequent implementation that is supported in a
coherent guide whose purpose is to produce the hypothalamus according to the needs of
the organization.

The organizational hypothalamus ends up being the INDUSTRY 4.0 Decision Support System
(DSS) of the organization that integrates through interconnected mathematical models,
associated with the different business functions, all the knowledge that the organization
had.

ARTIFICIAL NET OF MATH ALGORITHMS



COGNITIVE ROBOTS + MATHEMATICAL PROGRAMMING 4.0

COGNITIVE ROBOTS BASED ON MATHEMATICAL PROGRAMMING 4.0 
SOLVES REAL INDUSTRIAL PROBLEMS AT A GLANCE

ARTIFICIAL HYPOTHALAMUS
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ATHENEA PROJECT 
CLOUD INDUSTRIAL ENTERPRISE HYPOTHALAMUS  

END USERS

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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ATHENEA PROJECT 
CLOUD ELECTRIC ENTERPRISE HYPOTHALAMUS  

The mathematical models individually are associated with different

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

Electric Sector Hypothalamus the models are:

▪ Prescriptive Models

• Optimal Economic Dispatch

• Unit Commitment

• Optimal Design of Smart Networks

• Real-Time Reconfiguration of Smart Networks

• ETRM: Energy Trading & Risk Management

• ALM: Assets & Liabilities Management

▪ 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.



"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" 


