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Imagination is the beginning of creation. You imagine
what you desire, you will what you imagine and at last
you create what you will.
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George Bernard Shaw
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The best way to make software
is to haven't to do it.
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Robots for Mathematical Modeling

A robot is an artificial agent, meaning it acts instead of a per
doing things it is designed for.

Robots are usually machines controlled by a computer program
electronic circuitry.

The robot can be a physical mechanical mechanism and/
software system.

A robot for mathematical modeling is aimed at replacing all the
systematic activities the must perform:

i)  The mathematical modeler during the development, testing and
start-up of a mathematical modelling system N
i) The end user in the day-to-day use of mathematical models,
either directly controlled by humans or automatically control
based on the principles of artificial hypothalamus.



Optimization Expert System

In artificial intelligence, an expert system is a computer sys U\
emulates the decision-making ability of a human expert.

Expert systems are designed to solve complex prc
reasoning through bodies of knowledge, represented m
then rules rather than through conventional procedural code.

An expert system is a knowledge-based system that
knowledge-based architecture where the knowledg
represents facts about the world.

The inference engine is an automated reasoning system that
evaluates the current state of the knowledge-base, applies relevant
rules, and then asserts new knowledge into the knowledge base. The
inference engine may also include abilities for explanation, so that it
can explain to a user the chain of reasoning used to arrive at a ')
particular conclusion by tracing back over the firing of rules‘ 4

resulted in the assertion w»,




The Modern Optimization Requirements

Standardization & Normalization
(Easy connection of multiple mathematical models)

Expert Optimization Systems
(Capitalization of the knowledge in optimization)

Socialization of basic optimization in final users
(Commercially, optimization in LATAM isn't real part of
Advanced Analytics)

Make 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 simila
way that we connect actually the basic solvers using
parametrization. |
A new look of optimization according to the actual real-&VorId
technologies: ”
. Internet of Things (loT)
. Industrial Internet of Things (lloT)
. Smart Metering
. Big Data

L



RCADT is working in automatic generation of systems of models
oriented to build Artificial Hypothalamuses, that implies:

Optimization for the Future

MATHEMATICAL MODELING '

' \,
~
Asynchronous Parallel Optimization (solving complex imoe
using parallelization) 4

Real-time Distributed Optimization (optimization distributed ir
many agents that must work coordinated in real time). 2

INFORMATION TECHNOLOGIES

Automatic generation and maintenance of the data mo
information system (metadata) of the input/output dat
models.

Automatic generation of a “smart” graphic user interface tc
the user with de information system, in any type of SQL (Stz

Query Language) server. o

_—
All the SQL statement are generated by OPTE 3
mathematical then the modeler doesn’t need to kn
information systems.

REMOTE SERVER

Make easy to the users to send the models to
optimization server where the mathematical problem is



Where was OPTEX ?

)PTEX is the result of more than thirty (30) years of experience in
iple optimization projects applied to real life problems,

- O pt l m ' Z at l O n E X p ' ed in several countries, economical sectors and cultures;

RCADT share the benefits of OPTEX with the Mathematical
mming Community.

SPRHEABOG Key Change Key New Key




What is New with OPTEX ?

supports all stages of the mathematical modeling process:

Designing Mathematical Models: From MS-WORD (the "natural technology"

-— t' ' ' l ' Zat| O n X @ riting algebraic formulation) the mathematical modeler can obtain
of uter programs in multiple optimization technologies (like C ANSI,

, IBM OPL, XPRESS/MOSEL, AMPL, AIMMS, among others) without

ng out programming activities.

Gl Scale Optimization Algorithms: Only by “filling the blanks” and
ing check-box controls the modeler can generate programs based on
cale optimization methodologies. This includes the automatic

ration of stochastic programming models.

drmation Systems: As part of the implementation process OPTEX handles

‘automatic generation of a common data- model that allows the off-line

gration of all models. Additionally, without programming tasks, OPTEX

nerates the screens for data manipulation.

thematical Models Store: Based on the vision of mathematical models as a

ection of objects, the modelers can develop their own “equation store”
om which they can build (as a LEGO process) multiple problems that are
to build the models that integrate the enterprise decision support

-
,0' o

' “n ial Hypothalamus: OPTEX generates automatically, following the
usiness rules and the modeler rules, artificial hypothalamuses algorithms to

pport Autonomous Real-Time Distributed Optimization (ARTDO).

Artificial Hypothai |
OPTEX the mathematical modelers can think the model and OPTEX will
the software and guarantees the portability of the mathematical models
 optimization technologies

PRHEABOG Key Change Key New Key



OPTEX Mathematical Modeling Framework

mization Information Systems (the components of the model are stored in
_tables of an optimization information system). As any relational information its
anagement is organized, standardized and normalized. This ensures control

= O pt' m 'Zatl O n E X p . 4 BB 5ed for companies.

ptimization Expert System:
pture of knowledge and experience that store the mathematical
ponents that work correctly in the information system, so that it is not
~ hecessary to rewrite them. The mathematical model is built as a "LEGO”
ting the proper components (the constraints).
ure the knowledge of a series of runs using:
Benders cutting planes that constraint the optimal-feasible zone based
on previous runs of a model
o Optimal convex hull that resume the optimum response of the complex
. ‘components of a system, making the model more “light".

‘zation: OPTEX writes programs ( “millions” of instructions of source
) free of errors in the optimization technology selected by the user. This
ins shorter development times; changes to a model that works properly
mplemented in minutes/hours.

(.

dom: OPTEX approach frees the mathematical model (algebraic

y ulation) of the optimization software, which is directly related to
tim ation technology like GAMS, AMPL, GMPL, ILOG OPL, MOSEL, C++, R,

¢¢ .

Use: complex models, using large-scale technologies, may be

A rtlfl Cla I H y p Othaj eloped in MS-EXCEL or MS-WORD, filling templates.

PRHEABOG Key Change Key New Key



Large Scale Optimization Technologies

Scale Oriented: OPTEX can write models to be solved using large scale
- pa ltlon and decomposmon methodologles like Benders & Lagrangean

-Optimization EXp e

rs Theory OPTEX incorporates the “main” variation of Benders Theory
ralized Benders Decomposition, Combinatorial Benders Cuts, Strongest
‘ ested Benders, and so on). The implementation of Benders’' Theory is
metrized, it implies that the user can selected (customize) the
_ enhancements of Benders that she/he considered convenient (the options are
'in an extended bibliographical research of real applications using

rs).

Dual Models: OPTEX writes the models (primal and/or dual) and applied the
nhancements or variations of the technologies.

imic Modeling: for Dynamic Systems, DecisionWare developed the GDDP

rallzed Dual Dynamic Programing) methodology that speed-up the

jic Benders applications; Dynamic Benders modeling, from 1969, it is

ad on the concept of L-Shape linear models (known as Nested Benders).
P is applicable to any dynamic model (LP, MIP, NLP, MINLP, NLP).

:
‘ Ing Planes Management: Automatic generation and management of
y ibases of solutions (primal & dual) to generate cutting planes to warm up
- I'“:‘- models and speed-up their solution.
- s
-
rallel Optimization: Automatic generation of statements for parallel
A r't f l H th 3 i timi: atlon (asynchronous or synchronous).
y p pproach implies that a modeler can change the solution methodology of
ale models according to results, in minutes.

PRHEABOG Key Change Key New Key



Cognitive Robots Making Algorithms to Solve Large-Scale Mathematical Problems OPTIEIX

TRADITIONAL WAY OPTEXWAY
(LARGE-SCALE IMPOSSIBLE WAY)

AN EXPERT COMPUTER PROGRAMMER COGNITIVE ROBOT



Cognitive Robots Making Algorithms to Solve Large-Scale Mathematical Problems OPTIEX

TRADITIONAL WAY OPTEXWAY
(SOFTWARE CONTROL IS A BIG PROBLEM)

MULTIPLE COGNITIVE ROBOT
COMPUTER PROGRAMMERS



Cognitive Robots Making Algorithms to Solve Large-Scale Mathematical Problems

OPTEXX

TRADITIONAL WAY
(THE COST OF LABOR CAN BECOME VERY HIGH)

OPTEX WAY

EXPERT
COMPUTER PROGRAMMERS

COGNITIVE ROBOT



THE FUTURE: MATHEMATICAL PROGRAMMING 4.0
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Mathematics may be the language with which God has
written the Human Brain

Mathematics must be the language with which humans
can write the Organization Brain

Research Center for
Advanced Decision Technologies




Artificial Hypothalamus

OPTEXX

"Most of the things and processes that the humans use have been
totally affected by technology, which has opened up to the human
imagination producing previously unsuspected results; mathematical
modeling should not escape this process; starting from discovering
the mathematical foundations that serve to establish the laws
governing physical, industrial, economic, biological, health, social, ...
processes and with them to build mathematical models and
increasingly powerful calculation algorithms; today all the knowledge
and the technology is available to develop an upper level artificial
intelligence that emulates the human intelligence in any type of
human organization, it may be call the organization artificial
hypothalamus.

The power of today's technology is not in the mathematical
calculations that it allows to perform it is in the mathematical
calculations that we can imagine that we can perform.”

Velasquez-Bermudez, Jesus.
Artificial Hypothalamus: Artificial Intelligence and Mathematical Programming Integration.
(Available at SSRN: https://ssrn.com/abstract=3767763)

Video: https://youtu.be/tgMmésvinPY

a Download This Paper SSW

tomorrow’s research today

Artificial Hypothalamus: Artificial Intelligence and
Mathematical Programming Integration

32 Pages - Posted: 11 Mar 2021

Jesus Velasquez

DecisionWare

Date Written: January 17, 2021

Abstract

In the industrial environment, the hypothalamus of the enterprise must be based on the knowledge of the
process of serving the final services/praducts of its end customers from the supply of raw materials and
inputs that are required for this transformation (the supply chain). 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.

A cognitive robot is an artificial intelligence algorithm that is able to have a holistic view of a problem and
solve it using high-complexity mathematical modeling. Examples of this type of intelligence are the
algerithms capable of optimally planning and operating a supply chain or a hospital or factory, planning the
location of facilities in a smart city, managing fleets of vehicles optimizing energy consumption, scheduling
the staff plant (formal and informal) of a company, controlling the risk associated with the financial
distribution of assets and liabilities of an organization. An artificial hypothalamus corresponds to the
integration of multiple cognitive robots that operating simultaneously, in real-time, act as the human
hypothalamus.

Keywords: Artificial Hypothalamus, Artificial Intelligence, Mathematical Programming Integration, Real-Time
Distributed Optimization

JEL Classification: C, L

Suggested Citation:

Velasquez, Jesus, Artificial Hypothalamus: Artificial Intelligence and Mathematical Programming
Integration (January 17, 2021). Available at SSRN: https:/fssrn.com/abstract=3767763 or
http://dx.dol.org/10.2139/ssrn.3767763
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Artificial Brains OPTIEX

Mathematics is the language with which God has written the
Universe".
Galileo Galilei.

Mathematics may be the language with which God has written the
Human Brain

Mathematics must be the language with which humans can write the
Organization Brain

Velasquez-Bermudez, Jesus.

Artificial Brains (Augmented Artificial Intelligence):

Artificial Neocortex + Artificial Hypothalamus + Artificial Hippocampus.

(Available at SSRN: https://papers.ssrn.com/sol3/papers.cim?abstract id=4064851)

E Download This Paper Open PDF in Browser

Revise My Submission &

Artificial Brains (Augmented Artificial Intelligence):
Artificial Neocortex + Artificial Hypothalamus + Artificial
Hippocampus

23 Pages -+ Posted:

Jesus Velasquez

DecisionWare; Hypothalamus Ai Inc.

Date Written: March 23, 2022

Abstract |

'‘Mathematics is the language with which God has written the Universe".
Galileo Galilei.

Mathematics may be the language with which God has written the Human Brain
Mathematics must be the language with which humans can write the Organization Brain

Three types of intelligence may be associated with the production of knowledge on which humanity develops:
mental, mathematical, and analytical.

All human beings manage mental models (very quick to sclve) and, in their absence, easily copy themselves from
a more influential individual, and more recently, are implanted in human beings through the ochlocracy of
mental models distributed by social networks. When intelligence werks under this model, we will call it "Mental”

Intelligence.

“Mathematical” Intelligence is oriented to use in real-time the mathematical medels that describe or explain the
portion of reality that is of particular interest. The mathematical models are the result of the research carried out
by certain human individuals and are growing as analytical "tools" are providing greater processing speed to the

investioatinn Far its ninderstanding reanires farmal training in mathematirs and in the srience heing madelad
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Integrated Vision of Multiple Optimization Models
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Business
Management




Decoupled Vision f Multiple Optimization Models

OPT=

Board
of
Directors

Business
Management

ELECTRICITY

OIL

Decomposing a system in
the atoms that component it
is a definitive step to
understand the operation of
the system based on the
exchange of data that is
generated within the
components



Enterprise Artificial Hypothalamus OPTEIX

To visualize the real-time
operation of an organization,
similar to how the human
being operates, it must be
accepted that the different
models that represent the
parts of the organization
must act  permanently
among them, so that the
organization operates as a
whole.

Board
of
Directors

Business
Management

To do this, a language for
robots must be established
between the models
(algorithms) that involved in
the organization's decision
support system.

ELECTRICITY GAS olL



Communications Between
Mathematical Problems (Algorithms, Robots, Agents, ... )

The artificial hypothalamus is the
algorithm  that control the
workflow of the models of the
decision support system.

It includes the constraints that
guaranties that the system is in
the optimal path; these are
based on duality theory.

In real time the concept of a
point/trajectory must be
replaced by that of "optimal
path"

ROBOTA

OUTPT
VARIABLES

{xk,, Mk} = DA(OK)

INPUT
VARIABLES

@k = @k_1 v {XkA,TCkA} ) {XkB,TCkB}
% = {}

ROBOTB

OUTPT
VARIABLES

{XkB:ﬂkB} = q)B(@k)




The Hypothalamus of An QOil Organization

OPTEXX

PIPES TRANSPORT

OIL
PRODUCTION

- - -
- -
-
’ 7’
,7 Encoding Recent recall
(Day-1) Context (Day-2)
o : /
(\'ﬁj \-/)
Shock
Maturation Remote recall
(Day-2-11) HPC (> Day-12) context

PFC

OIL
REFINING

MULTI-MODE TRANSPORT




The Hypothalamus of An QOil Organization

OPTEXX

PIPES TRANSPORT
MODEL

OIL
PRODUCTION
MODEL

OIL
REFINING
MODEL

MULTI-MODE TRANSPORT
MODEL



The Hypothalamus of An Oil Organization

PIPES TRANSPORT
MODEL

Min 3,33, CT(GT,,)

sujeto a: O|L
GD, - Zuetnz LDuzth = 0 PRODUCTION
MODEL

GD,, + GHA, + DEF 4, = DEM,,,

ENuh = Zjetiw CTEjuh - Zvetowy Lbuun =0

OIL
REFINING
MODEL

MULTI-MODE TRANSPORT
MODEL



THE HYPOTHALAMUS OF AN OIL ORGANIZATION

OPTEXX

PIPES TRANSPORT
MODEL

OIL
PRODUCTION
MODEL

OIL
REFINING
MODEL

MULTI-MODE TRANSPORT
MODEL




The Hypothalamus of A Multi-business Energy Enterprise

OPTEXX

PIPES TRANSPORT
MODEL

OIL
PRODUCTION
MODEL

MULTI-MODE TRANSPORT
MODEL

OIL
REFINING
MODEL




The Hypothalamus of A Multi-business Energy Enterprise

OPTEXX

PIPES TRANSPORT
MODEL

OIL
PRODUCTION
MODEL
MULTI-MODE TRANSPORT
MODEL
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OIL
REFINING
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Artificial Hypothalamus: Net of Artificial Neural Nets

OPTEXX




Artificial Hypothalamus: Net of Artificial Neural Nets

Risaralda

* VALLE DEL CAUCA

Océano Pacifico

ANTIOQUIA
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Artificial Hypothalamus: Net of Artificial Neural Nets

* VALLE DEL CAUCA
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Electricity System and Market Modeling OPTEIX

Independent
System and
Market Operator
(1ISO)

ST1GVIdVA
IVINIYd
SFTAVIIVA
wvNda

Agents
Generators

HYDROPOWER NUCLEAR RENEWABLES



The Hypothalamus of An Electricity Enterprise OPT12

INDUSTRIAL
ASSET
MAINTENANCE
-~ ~< ENERGY TRADING AND RISK
ECONOMIC DISPATCH - ~ MANAGEME

NT

PRIt Cr
o -
iy

ELECTRICITY
ECONOMIC
DISPATCH



The Hypothalamus of A Multi-Business Electricity Enterprise

O

SMART GRIDS
BUSINESS

ELECTRICITY
TRANSMISSION
BUSINESS

ENERGY TRADING BUSINESS

ELECTRICITY
GENERATION
BUSINESS
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Connection Between Models

The connection between models is given in multiple dimensi

= Temporal: linking two consecutive levels of planning i
time domain: planning & scheduling and scheduling & rez
time. "

=  Functional: linking two or more models associated ~N
different functions. For example: traditional S&OP model tk u 4
integrates sales and production. )

»  Geographic/Regional: linking the models of multiple regic
of the subsidiaries that make up a global chain.

=  Multi-business: linking the models that integrate the multi-
business supply chain of an organization. Example: O
companies made up of exploration, production, raw transfer,
refining, refining and distribution businesses.

=  Multisectoral: uniting the models of the multiple sectors that
make up a macro-sector of the economy: Example: Energy ™
sector composed of the sectors: electricity, gas, oil and A\
biofuels. )2y |



Transport & Logistics Chain Optimization OPTIEX
SUPPLY CHAIN DEMAND CHAIN
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Hierarchical Coordination of Planning Tools

OPTEXX

STRATEGY
LONG-TERM INVESTMENT

MEDIUM-TERM TACTICS
SHORT-TERM TACTICS
SHORT/MEDIUM TERM
OPERATIONAL GOALS

SCHEDULING OPERATIONS
OPERATION COMMANDS/ORDERS

REAL-TIME - OPTIMIZATION
ADVANCED OPTIMAL CONTROL

REAL-TIME - DISTRIBUTED OPTIMIZATION
INDUSTRY 4.0 OPTIMAL CONTROL

LI
Investment Modeling

MO
Monthly Operations

WO
Weekly

Operations

DO
Daily

Operations

HM

Hour/Minute
Operations

Condition
Border

v



Global Supply Chain Optimization OPTEXX

QUANTITATIVE

TOOL
GLOBAL REGION

Decision

Frontier _ Frontier
Conditions Variables Conditions
REGION 1 REGION 2

QUANTITATIVE QUANTITATIVE
TOOL TOOL
REGION 1 REGION N
Decision Decision
Variables Variables
Frontier Frontier
Conditions Conditions

QUANTITATIVE QUANTITATIVE
TOOL e TOOL

QUANTITATIVE QUANTITATIVE

TOOL

TOOL

REGION 1.1 REGION N.1 REGION N.M

REGION 1.K



Optimization Models for Industrial Value Chains

OPTEXX

TACTICAL PLANNING

Marketing-Mix

Market-Share
Optimization

Marketing Budget
» Events Scheduling
Marketing Mix Decisions

Pricing

Optimization

P:[ojection
Dem;*md & Prices

S~

Historical Data
Sales - Inventories
Syndicated Data Bases

Demand

Probabilistic Long-Ter
Characterization Demat
Models Forecs

Demand

STRATEGY

Resilient

Supply Chain
Design

Expansion
Plans

S&OP
Sales & Operations
Planning

Policy of
Inventories

Multi-Echelon
Inventory
Optimization

Suggested Characterization:
Order Clients & Competence
Optimization .
! Mediuma:"l'erm
E d Short-Term Deﬁnand
SL?ggjste Demand Forecast
{Order Forecast !
' Inventories
Balance .
; Policy of
Inventories Inventories !
Redistribution ;
OPERATIONS STRATEGY

SUPPLY

Sourcing

Optimization

iMateriaI
iConsumption
iGoals

Purchaseie
Orders:

Production
Scheduling

Production

{Production :
‘Goals Orders,;
ATP
Available-To-Promise
Production — Clients
— Routes
Distribution Distribution

Ordersi

| Goals

Distribution

Routing

OPERATIONS



S&OP: Sales & Operations Planning OPTEX

TRADITIONAL

Production
System

OPTIMIZATION

Financial
System

(INPUT)

Maintenance
System

(INPUT)

STATE-OF-THE-ART

Sales & Marketing Production
System System

Financial
System

S&OP

Integration
Human Equations

Resource Maintenance
System System

Sourcing Distribution
System System



S&OP: Sales & Operations Planning - Models Integration

S&OP-PRO
Production

S&OP-ALM
Assets & Liabilities
Management

S&OP-HRA
Human Resources

S&OP-DIS
Distribution Planning

S&OP
Integrated
Sales & Operations Planning

DI\
Sales & Marketing

S&OP-ISO
Industrial/Energy
Services

S&OP-GSOO
Global Sourcing
Optimization

o o e e = e e e = = - - - ——



Enterprise-Wide Artificial Hypothalamus

Production
System

Sales & Marketing
System

: Encoding Recent recall

Financial (Day-1) Conest~ (Day2)

System

Maintenance
System

Human Resources
System

Sourcing
System

S&OP
Sales & Operations
Planning

Distribution
System

Demand
Characterization:
Clients
& Competence

Multi-Echelon
Inventory
Optimization

Encoding

(Day-1)

Resilient
Supply Chain
Design

Recent recall
Context (Day-2)

ATP
vailable-To-Promis
Production
— Clients
— Routes

Sourcing
Optimization

Production
Scheduling

Distribution
Routing
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Mathematical Programming - Standardization & Norma

If the formulation of algebraic expressions is normalized, it is
to have a standard way of representing a mathematical model thg
can be understood by another mathematical modeler, mé
mathematical programming a standard for formulating this ty
problem.

Additionally, the combination/division of mathematical programming . | =(w|Hlg)lw) + Enucld)>

problems generates new mathematical programming problem "’ ' .
which can be solved in multiple ways using the same computer . S _/ 2 (—@)i(w) — (G * HON@||T7d"
technology. . R gl = [1g(—@)q(a

_@ »

Therefore, to facilitate the development of models, and take
advantage of modern computer technologies, it is convenient to
establish basic principles of modeling (norms, standards) in order to
enhance the use of models and ensure that they, and their
technological platform, remain in force over time, thanks to
conceiving as a dynamic structure that adapts to changes in
computer technologies.

This implies, prior to the implementation of mathematical models,
establishing a standardization manual that guarantees’ the =
understanding of the mathematical model, by any professional s
knowledgeable about the subject. This fact will result in the portabili
of mathematical models and the significant decrease in

implementation time of mathematical models. .




Mathematical Programming as a Standard OPTIEX

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 T N
Min W:Z;wm ‘ i
Min ¥ = ZZW i

v MATHEMATICAL 1=1 i=l
PRbGRAMMING
.

ey =V T (4(;‘,:) =05 rm) £ a

Biy=pg Y

» MATHEMATICAL
"PROGRAMMING

I/(j.f-IJ_V;:)+T (AH) QJ" SU”)

v MATHEMATICAL
PRbGRAMMING
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Mathematical Programming as a Standard

THE UNION OF MATHEMATICAL PROGRAMMING PROBLEMS GENERATES
A NEW MODEL OR A VARIATION OF AN ALREADY EXISTING MODEL

TN
Min LP:EZIU(L”
t=1 i=1

s.a.

"ELECTRICITY

ij]) V +T (A Q(f,r) SU.)‘))
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Mathematical Programming as a Standard

ELECTRICITY

GAS

THE UNION OF MATHEMATICAL PROGRAMMING PROBLEMS GENERATES
A NEW MODEL OR A VARIATION OF AN ALREADY EXISTING MODEL

ELECTRICITY

&

GAS



Mathematical Programming as a Standard

OPTEXX

THE UNION OF COMPONENTS OF AN INFORMATION SYSTEM GENERATES
A NEW CORRECT INFORMATION SYSTEM




Mathematical Programming as a Standard

OPTEXX

THE UNION OF COMPUTER PROGRAMS DOESN'T GENERATE
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A NEW CORRECT COMPUTER PROGRAM
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MATHEMATICAL PROGRAMING AS STANDARD

OPTEX CAN GENERATE EASILY ANEW MODEL AS THE ADDITION OF TWO OR MORE MP MODELS
OR AS VARIATION OF AN ALREADY EXISTING ONE
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Mathematical Programming as a Standard

THE UNION OF COMPUTER PROGRAMS DOESN'T GENERATE A NEW CORRECT COMPUTER PROGRAM

BUT WE CAN MAKE THE PROCESS IN THE DATABASE AND THEN GO TO GENERATE THE NEW PROGRAM
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OPTEX Structured Mathematical Modeling

A mathematical model can be conceived as the union g
mathematical components harmoniously integrated.

There are two types of components (objects):

1. Basic Mathematical Definitions:
i. Index
i. Sets,
iii. Parameter,
iv. Equations (Constraints)

—
\ ~

2. Advanced Concepts:
i.  Problems
ii. Models
iii. Decision Support Systems
iv.  Artificial Hypothalamus

These components can be stored in a relational information
system, it permits their handling in a modular way, following
the principles of relational information systems and use
Structured Query Language (SQL) to manipulate the
mathematical objects. -
'
This conceptualization is independent of optimization 1
technologies, which allows to separate the formulation of ;
the mathematical models from their implementation using a
specific optimization technology.




Constraints: The Molecule of a Mathematical Model

The nuclear unit ("the molecule") of a mathematical model is
the constraint (equgtions), which is the result of integrating
various types of atoms:

1. Indexes

2. Sets

3. Parameters

Based on the constraints, more complex mathematical
structures are built:

i.  Problems: sets of equations and/or set of problems

ii. Models: sets of problems and/or set of models

iii. Decision Support System: set of models

iv. Artificial Hypothalamus
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Mathematical Problem: A Set of Constraints

OPTEXX

Based on the constraints, more complex mathematical
structures are built:

i. Problems

ii. Models

iii. Decision Support Systems

iv. Artificial Hypothalamus

Problems are defined based on the set of constraints that
integrate it.

If the modeler has built a database of equations (equations
store) he can assemble as many mathematical problems as
the combinatorics of the constraints that can be assembled.

MATHEMATICAL

PROBLEM




S&OP: Sales & Operations Planning Problem OPTEIX

For example, the figure represents a mathematical problem related to
the S&OP (Sales & Operations Planning) that may be constructed
based on eight groups of equations.

Production System Sales & Marketing Production

Engrgy System System System
Maintenance System Equations Equations

Distribution System
Sourcing System
Human Resources System Financial Energy
Financial Systems System System
Sales & Marketing System Equations Equations

NG WN =

The view the systems (groups of equations) that must be included in
the S&OP mathematical problem depends on many factors, so that

there is no "revealed truth" regarding what the S&OP problem is. Human
Resource Maintenance
System System

Since the equations are defined in a database, the configuration of a ; :
Equations Equations

problem is limited to selecting from the "equation store" which are
the ones that the modeler want to consider in the model.

Sourcing Distribution

System Systgm
Equations Equations




Mathematical Model: A Set of Problems

OPTEXX

Under the traditional approach (the basic) a mathematical
model is defined based on a single mathematical problem
that is solved in an integrated way using an optimization
:solver”.

This approach is easy to implement, however it does not
allow the use of large-scale optimization methodologies that
allow solving problems of high complexity using parallel
optimization.

If you want to use high-performance computing
technologies, based on parallel processing, you need to
divide the mathematical model into multiple problems. The
model may be divided to the most elementary components
(atoms) of the physical system, there will be a significant gain
in the solution time and in the understanding of the inner
operation of the system.

To solve the model, it is necessary to define a large-scale
optimization methodology that defines the processing of
information in each problem.

MATHEMATICAL

MODEL




Large Scal Optimization Model for a Multi-Business Energy Enterprise

OPTEXX

For example, the figure represents a mathematical model for a multi-
business enterprise, that operates three business: electricity, oil and
gas.

The integrated model of the company will be the union of the three
problems. However, the modularity of the modeling, allows to have
individual models for each business.

In this case, the data communication for the Lagrangean relaxation
methodology is presented.

Board
of
Directors

Business
Management

_— B i P

 [£| E—" :.;’ 3
4 ‘ﬂs!i!"‘é\?f’

ELECTRICITY GAS oIL

Electricity
Business
Problem

Coordinator
Model

Oil
Business
Problem

Gas
Business
Model



Decision Support System: A Set of Models

OPTEXX

A Decision Support System (DSS) must group all
mathematical models, predictive and prescriptive. that uses
an organization.

Therefore, a DSS can be defined by the set of models that it
integrated. Associated with the DSS must be the flow of
information between the models, since it is appropriate that
the output of one model is used as the input of another
models.

The traditional is that these models are used by users in a
"manual" way, except in cases of advanced optimal control
in which the models can run permanently (real-time) in an
infinite cycle of predictive models and prescriptive models.

DECISION
SUPPORT

SYSTEM




Supply Decision Support System

OPTEXX

The architecture of a production DSS in an organization is presented
below. It is made up of eight (8) models and the diagram describes
the data flow between models.

Traditionally these models are run with a certain frequency (daily,
weekly, biweekly, monthly, ...) and the implementation of the decisions
depends on the professionals who must validate the results. In some
cases, this validation is automatic.

—

= 2
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— Routes

Distribution
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Distribution
Goals

Distribution

Routing

OPERATIONS

Demand
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Model

S&OP
Sales & Operations
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Model

Multi-Echelon
Inventory
Optimization
Model

ATP

Available-To-Promise

Model

Production
Decision

Support
System

Resilient
Supply Chain
Design
Model

Sourcing
Optimization
Model

Production
Scheduling
Model

Distribution
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Artificial Hypothalamus - Autonomous Real-time Distributed Optimization

OPTEXX

Industry 4.0, intensive in data acquisition (big data) extends
the concept of real-time to "any hierarchy” of decision
making. Generating the concept of Autonomous Real-time.
Distributed Optimization, in which multiple agents
(distributed) cooperate to solve an integral problem of the
organization.

An agent may be a country, a region, a business, an
administrative department.

The models correspond to the same models that are
included in the DSS, but they must be organized following
the principles of the Artificial Hypothalamus, in which
models can run autonomously, activated by an exogenous
event (for example, an earthquake, the failure of an industrial
equipment, ... ) or by another model that requires
processing their data.

The Artificial Hypothalamus corresponds to a macro-
algorithm (generated by OPTEX) that coordinates the
activation and solution of the models defined by the
mathematical modeler and by the users of the system.

The models correspond to a set of micro-services
(algorithms) that solve problems/models and produce the
required  information, acting  simultaneously  and
cooperatively.

Autonomous Real-Time
Distributed Optimization

DECISION
SUPPORT
SYSTEM

Artificial
Hypothalamus




Artificial Hypothalamus: Net of Supply Models

OPTEXX

Demand
Characterization:
Clients & Competence

S&OP
Sales & Operations
Planning

Multi-Echelon
Inventory Optimization

Resilient
Supply Chain

ATP
Available-To-Promise
Production — Clients

— Routes

Sourcing
Optimization

Distribution
Routing

Production
Scheduling




Health & Regional Planning Integrated Optimization OPTIZIX

BHAiI-HRPO

/

e Al Cltles& Regnons
Smart Aﬁtonomous Analytical, Integrated&gugtalnable

Login Utee  pOT Key Change Key Now Koy Canoel

FMHA| -Pandemic Management Optimization

Software for Health 4.0 Enterprises

User  [SPRHEA Key Change Key New Key Cancel

If an application is defined, such as the set of tables that
make up the mathematical models database, since it can
contain multiple decision support systems, the next level
of integration is to define an integrated application
(super application) by the joint of multiple basic
applications.

This process can be enhanced by joining the tables of
the two applications and ensuring that the integrity rules
of the relational information systems are met.

In the example, HEALTH integrates with HRPO, this
implies that all models of the two systems can be
integrated through the database (common data model)
and / or by means of equations that integrate a unique
holistic model, this following the principles of structured
mathematical modeling.

This integration is since the management of public
health problem corresponds to regional planning
problem, as experienced during the COVID-19
pandemic.
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Mathematical Problems - Inputs & Outputs

OPTEXX

INDEX

SETS

v

PARAMETERS

v

\ 4

Min  Z.Z%, CT(GT,)
sujeto a:

Gthh - usTN LD =0

Gthh + GHAzth + DEthh = DEMzth

ENuth - JaL‘I GTE uth
vaL2 LLvuth

PRIMAL

VARIABLES

DUAL

v

y y

CONSTRAINTS EXISTENCE OBJECTIVE

CONDITIONS FUNCTION

VARIABLES

v



Standard Implementation OPTIEX

PRE-PROCESSING

Sets & Parameters GDzth - Zugtiig L Duzth = 0 Sets & Parameters
Read & Pre-Calculated Read

GD,y, + GHA 4, + DEF 4 = DEM,,, <

ENurh - 2:J';:L1(u) GTEjurh
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PARAMETERS MODEL
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OPTIMIZATION A .
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DATAM
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Primal & Dual A
Variables
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Read & Pre-Calculated
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POST-PROCESSING



Standard Implementation - Domain Reduction

Sets & Parameters
Read & Pre-Calculated

PRE-PROCESSING

\ 4
OPTIMIZATION
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DOMAIN REDUCTION
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PARAMETERS MODEL
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Standard Implementation - Multiple Models Parameter OPTIZX

PRE-PROCESSING

Sets & Parameters GD - Zyerne) LDuatn = 0

Read & Pre-Calculated
GD,y, + GHA, + DEF,,, = DEM,,, <

Sets & Parameters
Read
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\ 4
OPTIMIZATION
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Loop Implementation - Multiple Model Loops

Sets & Parameters
Read & Pre-Calculated

PRE-PROCESSING

\ 4
OPTIMIZATION
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Two Stage Optimization - Multiple Model Loops

Sets & Parameters
Read & Pre-Calculated

PRE-PROCESSING
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OPTIMIZATION
PROBLEM 1
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Programacion Matematica OPTEEX

There are multiple types of models based on Mathematical Programming (MP) that can be required by an organization, each of them
for specific and complementary purposes; they can be named:

= Optimization

= Computable General Equilibrium

= Statistical and/or Econometric Models

= System Dynamics

» Synthetic Random Variable Generators

= Stochastic Process Modeling

= Machine Leaarning Algorithms

Despite their diversity, the different types of models meet a common characteristic: they can be formulated by means of algebraic
expressions typical of mathematical programming, that is, they can all be solved using:
» Asolver based on the mathematical laws of optimization

» Alow-level programming language in which the interface between algebraic formulation and mathematical programming solver is
programmed

» A high-level programming language oriented to handle algebraic formulations and interface with the solver

MATHEMATICAL PROGRAMMING SOLVER

LOW-LEVEL PROGRAMMING LANGUAGE HIGH-LEVEL ALGEBRAIC LANGUAGE

S a GAMS | ——==
GUROBI FICO ?F:ux é;é ==
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OPTIMIZATION EXPERT SYSTEM

Expert systems and cognitive robots that
generate algorithms in multiple optimization
technologies, simplifying the process of
implementing complex and integrated solutions.

OPTIMIZATION INFORMATIC PLATFORM.
Computer platforms that integrate all the
computer aspects required for the
implementation of Decision Support Systems
(DSS). They facilitate the commissioning and
maintenance of DSSs for an organization,
integrating  multiple  mathematical models,
databases and visualization interfaces.

PROGRAMMING LANGUAGE.

Products oriented to the development of
optimization models, focused on providing the
mathematical modeler with a means to
implement specialized algorithms in certain types
of mathematical problems (linear, non-linear, ... ).
To beat them, large-scale optimization
methodologies are implemented.

OPTIMIZATION SOLVERS.

They are highly specialized products based on
the mathematical laws of optimization. They are
the basis of all mathematical optimization of high
complexity.
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Database Algebraic “Language”

OPTEX interprets the implementation of a Decision
Support System as a load of a Relational Information
System converting the mathematical modeling and
the software production in a “filling the blanks”
process.

The Lan-Wan environment makes easy this
simultaneous work of several modelers, using the
power of internet and the database servers.




Database Algebraic “Language”

OPTEX use the same structure to storage all the
mathematical components that define a Decision
Support System.

Then the mathematical modeler can use EXCEL or
WORD to fill the tables that integrate the input of the
Mathematical Modeling Information System (MMIS)




Database Algebraic “Language”

OPTEX Mathematical Modeling Information System
(MMIS) is a data warehouse that contains
mathematical objects, that have been proven in real
models, and that can be used to built new models .

This works in the same way that in object programing,
where to make the software, the programmer can use
objects that work correctly.




Database Algebraic “Language”

OPTEX generates structured programs for each
model, it is error free and easy to understand,
because all description that exists in the data base are
translated to the program.

The multilingual capacity of OPTEX permits
description in multiple languages, then is possible to
have the same model in different idioms.




OPTEX Structured Mathematical Modeling

A mathematical model can be conceived as the union of
mathematical components harmoniously integrated.

There are two types of components (objects):

1. Basic Mathematical Definitions:
i. Index
i. Sets,
iii. Parameter,
iv. Equations (Constraints)

2. Advanced Concepts:
i.  Problems
ii. Models
iii. Decision Support Systems
iv.  Artificial Hypothalamus

These components can be stored in a relational information
system, it permits their handling in a modular way, following
the principles of relational information systems and use
Structured Query Language (SQL) to manipulate the
mathematical objects.

This conceptualization is independent of optimization
technologies, which allows to separate the formulation of
the mathematical models from their implementation using a
specific optimization technology.




Implementing complex Mathematical Models from MS-Word
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*OPTEX-> Ca ated Sets (GAMS)- C e: 3
SET C_NSA(v,z,c) Nodos Destino + Origen -> Vehiculo - Zona ;
C_NSA(v,z,c) = C_DRC(c) * C N&V(v,z,c) ;

SET C_KFX(z,k) Noodos Intermedios + Nodo Final ;
C KFX(z,k) = C REK(z,k) + C KFZ(z,k)} ;

SET C_KEV(v,z,k) Nodos Destinos (Rlias) + Fin -> Vehiculos - Zona ;
C_KEV(Vv,2z,k) = C_KDZ(k) * C_KzV(v,z,k) 7

SET C_KNZl(c,z,k) Nodos (Alias) -> Nodos - Zona ;
C_KNZl(c,z,k) = C_Kzo(z,k) * C_KNO(c, k)

SET C_NKZl(k,z,c) Nodos —> Nodos (Rlias) - Zona ;

C_NKZ1(k,z,c) = C_NBG(z,c) * C_NRO(k,c)

*OPTEX-> Parametros Cal

Parameter P THMD[v,c, k] Tiempo Holgura Entre Nodos 0 -

*OPTEX-> Ca lated Sets (GAMS)- Cyc
SET C_CVZP(v,k,c) Nodos Destino -> Vehiculos - Zona Posibles ;

C_CvzP(v,k,c) = 15(P_THMD[v,c, k]>0) ;

SET C_NZP(k,c) Nodos Destino -> Zona Posibles ;
C_NzZP(k,c) = SUM (v, C_VEH(v) * C_CVZP(v,k,c) ) ;

SET C_NKZ(k,z,c) Nodos -> Nodos (Rlias) - Zona ;
C_NKZ(k,z,c) = C_NEZl(k,z,c) * C_NzP(k,c)

SET C_KZP(c,k) Nodos Destino (Blias)
C _KZP(c,k) = yes5( C NzP(k,c) )

-> Zona Posibles ;
SET C_CKV(k,v,z,c) Nodos —> Nodos (Alias) - Vehiculo - Zona ;
C_CKV(k,v,z,c) = C_NZV(v,z,c) * C NKZ(k,z,c)

SET C _KNZ(c,z,k) Nodos (&lias) -> Nodos - Zona ;
C ENZ(c,z,k) = C_ERNzl(c,z,k) * C_KZP(c, k) H

SET C_KCV(c,v,z,k) Nodos (Alias) -> Nodos - Vehiculo - Zona ;
C_KCV(c,v,z,k) = C_KzV(v,z, k) * C_KNZ(c,z,k)

P_THMD[v,c,k] = + 1 * P_IFLH[k] - 1 * P HLIN[c] - 1 * B_TESP[c] - 1 * P_TVI

Blv,c, k]
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SET
it BENUNI Optimality Benders Cuts Iterations /it BENU
BIT BENUNI[it BENUNI] Benders Iterations Set

NI1*it BENUNI100/

ALIAS (it BENUNT,iit BENUNT) ;
BIT_BENUNT[it BENUNI]=no ;

Parameters
VD_DUN[t,b,iit_BENUNI] Demanda Electricidad Sistema Interconectado
VD_GTE[t,g,b,iit_BENUNI] Generacion Central Térmica Multi-Combustible
VD_GTEC[t,iit BENUNI] Generacidn Térmica por Carbon
VD_GTEG[t,iit BENUNI] Generacidn Térmica por Gas
VD_GTEL[t,iit BENUNI] Generacidn Térmica por Liquidos
VD _NUN[t,b,iit BENUNI] Balance Energia Nodo Unico

Parameters

KTE_BENUNI [iitiﬂEN'UNI] RHS Benders Cut
FST_BENUNI Control Fist Iteration ;

KTE_BENUNT [iit BENUNI] = 0 ;
FST_BENUNI = 0 ;

Equaticns
BC_BENUNI[iit_BENUNI] Benders Cut Problem BENUNI ;

VD_DUN[t,b, iit_BENUNI]
VD_GTE[t,qg,b,iit_BENUNI]
VD_GTEC([t,iit BENUNI] =
VD_GTEG([t,iit BENUNI] =
VD_GTEL[t,iit BENUNI] =
VD_NUN[t,b,iit BENUNI] = 0.0 ;

CRU_DUN[t,b,d] =
CRU GTE[t,g,b] =

oo
oo

Equations

LARGE-SCALE OPTIMIZATION
PROGRAM
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?§ \q/ Optimization Expert System

supports all stages of the mathematical modeling
process, designing Mathematical Models from MS-WORD .
(the "natural technology" for writing algebraic formulation)
the mathematical modeler can obtain computer programs in
multiple optimization technologies (like C ANSI, PYTHON,
GAMS, IBM OPL, XPRESS/MOSEL, AMPL, AIMMS, among
others) without carrying out programming activities.

Research Center for
Advanced Decision Technologies
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Structured Mathematical Modeling - Basic Components

::I OPTEX-ARGOS - Menu Programador OPTEX - [OPTEX_GUI - Menu Explorer]
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Planning Horizons
ﬁ Definition Secondary T ables

-2 Advanced Concepts
: ,i’E Problems
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Structured Mathematical Modeling - Indexes

) OPTEX-SSO - Indexes - [Indexes] - o X

) Archivo Edicién Ver Analisis Ver Ayuda -8 x

Al wlA] BB ww [ gRe @0 xolalE RIQIES]E Bx|)x] S8 S =] FifsE 2]?] w1

Zode! Spanish Desc Index Type Entity Type Data Table RelationalField Georeference

¢ Mateias « A 1 ESC_MAT COD_MAT No

cc | Materias (Alas) c A I ESC_MAT COD_MAT1 NO ENTIDADES COLEGIOS PERUANOS

co |Colegios A | ESC_COL CoD_CoL NO L L

o N ecn oo W iNDICE | c6D160 | TRIETD | MAESTRA |ESCENARIO] RELACIONAL

d_|Da A : ESCDIA €000 Ho cu CcUR | curso MAE_CUR | ESC_CUR | cobp_cur

es _|Especaldad ! ESCESA COD_E3A o d DIA | Dia MAE_DIA | ESC_DIA | COD_DIA

e i”“"e* — = . : E;EEEE Eg;:; :E se SEC__ | Seccion MAE_SEC | ESC_SEC | COD_SEC

e : : : T = g GRA | Grado MAE_GRA | ESC_GRA | COD_GRA

o Trom - : ‘ £5C PO C00_OR o co COL [ Sede MAE_COL | ESC_COL | cop_coL

th | Foras (@ies) n A ‘ ESC_HOR COD_HOR w0 h HOR Hora escolar MAE_HOR | ESC_HOR COD_HOR

P P B ‘ EsCND coomD > PRO | Profesor MAE_PRO | ESC_PRO | COD_PRO

me | Metodologia A | ESC_MET COD_MET NO r REC Recurso MAE_REC ESC_REC COD_REC

00 | Rol (glizs) o A I ESC_ROL COD_ROL1 NO tr TRE Tipo de Recurso | MAE_TRE | ESC_TRE COD_TRE

p | Profesor A | ESC_PRO C0D_PRO N s ESP Espacio MAE_ESP | ESC_ESP COD_ESP

pe | Planes de Estudio A ! ESC_PES C0D_PES N me MET [ Metodologia MAE_MET | ESC_MET | COD_MET

r_ |Reeuso A ! ESC_REC COD_REC No te TES Tipo espacio MAE_TES | ESC_TES COD_TES

r R 00 A ! ESC_ROL CoD_ROL "o ro ROL Rol MAE_ROL | ESC_ROL COD_ROL

s |Emaco = A ‘ ESC_ESP C0D_EsP L sd SED Macro sedes MAE_SED | ESC_SED COD_SED

35 {Espacio (akas) : A : ESC.ESP C0D_ESP1 1o al ALU | Alumnos MAE_ALU | ESC_ALU | cob_ALU

tr | Tipo Recurso A ! ESC_TRE COD_TRE N0 n NIV Niveles MAE_NIV | ESC_NIV COD_NIV

u_({Tunos A ! ECTR _ [cOD.TR ho tu TUR | Tumos MAE_TUR | ESC_TUR | COD_TUR
pa PES Plan de estudios | MAE_PES | ESC_PES COD_PES
es ESA Especialidad MAE_ESA | ESC_ESA COD_ESA
rg REG Regién MAE_REG | ESC_REG | COD_REG

< >

GENEX Super Data Window 03:01:16 PM
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Structured Mathematical Modeling - Basic Sets (Read)

CONJUNTOS BASICOS

Conjunto Descripcion Tabla EICampo Filtro
emento
eseBLO1(cu) Cursos con Bloques Obligatorios MAE_CUR COD_ESA OBLI=SI
cueCCO Cursos sin Seccién MAE_CUR COD_CUR
cueCGMU(gr,me,pe) | Cursos Unificados -> Grado, Metodologia, Plan Estudio | CUR_GRA_MET COD_CUR COD_MET=SOLO
cucsCONS Consejeria MAE_CUR COD_CUR COD_CUR=CONS
cueCUH(h) Cursos Prohibidos en Horario CUR_HOR_X COD_CUR
ceCUR Materias MAE_MAT COD_MAT
deDIA Dia - Semana MAE_DIA COD_DIA
deDPC(cu) Dias Prohibidos por Curso CUR_DIA_X COD_DIA
escESA Especialidades MAE_ESA COD_ESA
eseESC(cu) Especialidad - > Curso MAE_CUR COD_ESA
rocESR(es) Roles - > Especialidad ROL_ESA COD_ROL
geGRA Secciones MAE_SEC COD_SEC
greGRS(g) Grados - > Secciones MAE_SEC COD_GRA
greGRT(tu) Grado - > Turno MAE_GRA COD_GRA
hheHAN(h) Horas Pedagdgicas que se Cruzan HOR_HOR COD_HOR1
heHOR Horarios MAE_HOR COD_HOR
hheHSG(h) Horas Seguidas HOR_SEG COD_HOR1
cueMAC(c) Materia - > Curso MAE_MAT COD_CUR
ceMSC(cu,g) Materia - > Curso y Seccién MAE_MAT COD_MAT
00cORP Roles (alias) ROL_ROL COD_ROL1
sePAT Patio MAE_ESP COD_ESP COD_TES=PAT
pecPES1 Planes de Estudio MAE_PES COD_PES
roePRO Roles MAE_ROL COD_ROL
rocRGP2(g) Roles - > Secciones Prohibidas ROL_SEC_X COD_ROL
rocRGR(gr) Roles - > Grados ROL_GRA COD_ROL
reRTR(tr) Recursos - > Tipo de Recursos MAE_REC COD_REC
seSAL Espacios MAE_ESP COD_ESP
geSCE(cu,s) Seccion - > Curso y Espacio SEC_CUR_ESP COD_SEC
sseSFG(s) Espacios ss que Pertenecen a s ESP_ESP COD_ESP1
geSMC(cu,c) Seccion - > Materia y Curso MAE_MAT COD_SEC
seSPH(h) Salones Prohibidos Horario ESP_HOR_X COD_ESP
roeSRO(00) Secuencia de Roles ROL_ROL COD_ROL
meeSUN Metodologia Secciones Unidas MAE_MET COD_MET SUN=SI
treTRE Tipo de Recurso ESC_TRE COD_TRE
tueTUD(d) Turno - > Dia TUR_DIA COD_TUR
tucTUH(h) Turno - > Hora TUR_HOR COD_TUR
cueTUT Tutoria MAE_CUR COD_CUR COD_CUR=TUTO




Structured Mathematical Modeling - Basic Sets (Read)

3 OPTEX-550 - Sets - [Sets]

'.'i Archivo Edicion Ver Andlisis Ver Ayuda

CONJUNTOS BASICOS

&8 &la) W8] wl | g%/ 8)0)x|os| QQ)=|4z) Blx|0)c]) s|s Sz B 2] el
Code | Spanish Description | Dependert index| Independert Indexes|  DataTable |  BementFied | IndexFied 1 indexFied2 | ndexField3 | Operation | Condiion
ALM Amuerzo c ' MAE_MAT COD_MAT F ALM=51
BLO1  |Cursos con Bloques Obligatorios es cu MAE_CUR COD_ESA COD_CUR OBLI=SI
CAF Cafeteria s * PAR_ESP COD_ESP CAF=SI
CCO  |Cursos sin Seccién cu * MAE_CUR COD_CUR
CGMP | Curso - > Grado Metodologia y Plan de Estudio cu grme pe CUR_GRA_MET |COD_CUR COD_GRA COD_MET
CGMU | Cursos que se Unen - > Grado Metodologia y Plan de Estudio  |cu orme pe CUR_GRA_MET |COD_CUR COD_GRA COD_MET COD_MET=S0LO
CLO1  |Cursos con Blogues Convenientes & cu MAE_CUR COD_ESA COD_CUR 0BLI=CO
0L |Colegio co . MAE_COL C0D_0OL -
CONS | Consejeria . - MAE_CUR COD_CUR COD_CUR=CONS
CSE  |Curso - > Seccién y Espacio o as SEC_CUR_ESP |COD_CUR COD_SEC COD_ESP
csp Materias en salones Especiales c - MAE_MAT COD_MAT CSP=SI
CUH | Cursos Prohibidos en Horario cu h CUR_HOR_X COD_CUR COD_HOR
CUR  |Materias c * MAE_MAT COD_MAT
CUT  |Tipo de Recursos - > Cursos tr cu CUR_TRE COD_TRE COD_CUR
DIA Dia - Semana d - MAE_DIA COD_DIA
DPC Dias Prohibidos por Curso d cu CUR_DIA_X COD_DIA COD_CUR
ESA  |Especialidades es - MAE_ESA COD_ESA
ESC Especialidad - > Curso es cu MAE_CUR COD_ESA COD_CUR
ESR  |Roles->Es dad L es ROL_ESA COD_ROL COD_ESA
ESRB  |Roles - > Especialidad con Unidocentes Biingues o es ROL_ESA COD_ROL COD_ESA
GFS Salones s que se Unen a ss s s ESP_ESP COD_ESP COD_ESP1
GRA Secciones g N MAE_SEC COD_SEC
GRN  |Grados o - MAE_GRA COD_GRA
GRS  |Grados - > Secciones o g MAE_SEC COD_GRA COD_SEC
GRT  |Grado - > Tumo o tu MAE_GRA COD_GRA COD_TUR
GSU Secciones que se Unen ag g SEC_SEC COD_SEC1 COD_SEC
HAN  |Horas Pedagdgicas que se Cruzan hh h HOR_HOR COD_HOR1 COD_HOR

03:06:04 PM

>

[

o

PO

Conjunto Descripcion Tabla EICampo Filtro
emento
eseBLO1(cu) Cursos con Bloques Obligatorios MAE_CUR COD_ESA OBLI=SI
cueCCO Cursos sin Seccién MAE_CUR COD_CUR
cueCGMU(gr,me,pe) | Cursos Unificados -> Grado, Metodologia, Plan Estudio | CUR_GRA_MET COD_CUR COD_MET=SOLO
cucsCONS Consejeria MAE_CUR COD_CUR COD_CUR=CONS
cueCUH(h) Cursos Prohibidos en Horario CUR_HOR_X COD_CUR
ceCUR Materias MAE_MAT COD_MAT
deDIA Dia - Semana MAE_DIA COD_DIA
deDPC(cu) Dias Prohibidos por Curso CUR_DIA_X COD_DIA
escESA Especialidades MAE_ESA COD_ESA
eseESC(cu) Especialidad - > Curso MAE_CUR COD_ESA
rocESR(es) Roles - > Especialidad ROL_ESA COD_ROL
geGRA Secciones MAE_SEC COD_SEC
greGRS(g) Grados - > Secciones MAE_SEC COD_GRA
greGRT(tu) Grado - > Turno MAE_GRA COD_GRA
hheHAN(h) Horas Pedagdgicas que se Cruzan HOR_HOR COD_HOR1
heHOR Horarios MAE_HOR COD_HOR
hheHSG(h) Horas Seguidas HOR_SEG COD_HOR1
cueMAC(c) Materia - > Curso MAE_MAT COD_CUR
ceMSC(cu,g) Materia - > Curso y Seccién MAE_MAT COD_MAT
00cORP Roles (alias) ROL_ROL COD_ROL1
sePAT Patio MAE_ESP COD_ESP COD_TES=PAT
pecPES1 Planes de Estudio MAE_PES COD_PES
roePRO Roles MAE_ROL COD_ROL
rocRGP2(g) Roles - > Secciones Prohibidas ROL_SEC_X COD_ROL
rocRGR(gr) Roles - > Grados ROL_GRA COD_ROL
reRTR(tr) Recursos - > Tipo de Recursos MAE_REC COD_REC
seSAL Espacios MAE_ESP COD_ESP
geSCE(cu,s) Seccion - > Curso y Espacio SEC_CUR_ESP COD_SEC
sseSFG(s) Espacios ss que Pertenecen a s ESP_ESP COD_ESP1
geSMC(cu,c) Seccion - > Materia y Curso MAE_MAT COD_SEC
seSPH(h) Salones Prohibidos Horario ESP_HOR_X COD_ESP
roeSRO(00) Secuencia de Roles ROL_ROL COD_ROL
meeSUN Metodologia Secciones Unidas MAE_MET COD_MET SUN=SI
treTRE Tipo de Recurso ESC_TRE COD_TRE
tueTUD(d) Turno - > Dia TUR_DIA COD_TUR
tucTUH(h) Turno - > Hora TUR_HOR COD_TUR
cueTUT Tutoria MAE_CUR COD_CUR COD_CUR=TUTO




Structured Mathematical Modeling - Calculated Sets
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Code | Spanish Descigtion | Dependert Index| independent indexes|  DatzTable | BementFied |  IndexFied 1 indexFied2 | ndexField3 | Opemiion | Condtion

ALM Amuerzo c ' MAE_MAT COD_MAT F ALM=51

BLO1  |Cursos con Bloques Obligatorios es cu MAE_CUR COD_ESA COD_CUR F OBLI=SI

CAF Cafeteria s * PAR_ESP COD_ESP F CAF=SI

CCO  |Cursos sin Seccidn cu * MAE_CUR COD_CUR

CGMP | Curso - > Grado Metodologia y Plan de Estudio cu grme pe CUR_GRA_MET |COD_CUR COD_GRA COD_MET COD_PES

CGMU | Cursos que se Unen - > Grado Metodologia y Plan de Estudio  |cu orme pe CUR_GRA_MET |COD_CUR COD_GRA COD_MET COD_PES F COD_MET=S0LO
CLO1  |Cursos con Blogues Convenientes & cu MAE_CUR COD_ESA COD_CUR F 0BLI=CO

0L |Colegio o . MAE_COL C0D_0OL -

CONS | Consejeria cu * MAE_CUR COD_CUR F COD_CUR=CONS
CSE  |Curso - > Seccién y Espacio cu as SEC_CUR_ESP |COD_CUR COD_SEC COD_ESP

csp Materias en salones Especiales c - MAE_MAT COD_MAT F CSP=SI

CUH | Cursos Prohibidos en Horario cu h CUR_HOR_X COD_CUR COD_HOR

CUR  |Materias c * MAE_MAT COD_MAT

CUT  |Tipo de Recursos - > Cursos tr cu CUR_TRE COD_TRE COD_CUR

DIA Dia - Semana d - MAE_DIA COD_DIA

DPC Dias Prohibidos por Curso d cu CUR_DIA_X COD_DIA COD_CUR

ESA  |Especiglidades es - MAE_ESA COD_ESA

ESC Especialidad - > Curso es cu MAE_CUR COD_ESA COD_CUR

ESR  |Roles-> E: lidad L es ROL_ESA COD_ROL COD_ESA

ESRB  |Roles - > Especialidad con Unidocentes Biingles o es ROL_ESA COD_ROL COD_ESA U

GFS Salones s que se Unena ss s s ESP_ESP COD_ESP COD_ESP1

GRA | Secciones g N MAE_SEC COD_SEC

GRN  |Grados o - MAE_GRA COD_GRA

GRS |Grados - > Secciones o g MAE_SEC COD_GRA COD_SEC

GRT  |Grado - > Tumo o tu MAE_GRA COD_GRA COD_TUR

GSU | Secciones que se Unen 09 g SEC_SEC COD_SEC1 COD_SEC

HAN  |Horas Pedagdgicas que se Cruzan hh h HOR_HOR COD_HOR1 COD_HOR

03:06:04 PM
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*OPTEX- - ale A

0.0 b

SET C_]

en Horario ;

SET C CGR(g,c) Materia - > Seccién

C CGR(g,c) = SUM (cu, :_CCC(::; * C_.j:(c;,g,:) | I
SET C _TAP(s) Todos los Espacios Menos Patio ;
C TAP(s) = not C_PAT(s)

SET

. CAM(cu,c) Materia - > Curso ;
. CAM(cu,c) = yes$ ( C_MAC(c,cu) )

a0

SET n;

C_MCO(c) Materia - Consejeria ;

C MCO(c) = SUM (cu, C_CONS(cu) * C_CAM(cu,c) ) :
SET C_DPM(c,d) Dias Prohibodos por Materia ;

C_DPM(c,d) = SUM (cu, C_MAC(c,cu) *= C_DPC(cu,d) ) :
SET RO (cu, ro) C

Cl s0s - > Roles ;
CRO(cu,ro) = SOUM (es, C_ESC(cu,es) * C_ESR(es,ro) ) :

C

SET C_

)

QRT " SRR(Ar A\ Sarcinnes - S Gradne -

16: 1 Modified Insert
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Structured Mathematical Modeling - Basic Parameters (Read)

BASIC PARAMETERS

PARAMETRO DESCRIPCION FUNCION UNIDAD TABLA CAMPO
CANR, Cantidad de en Setde Und MAE_REC CANT
Recursos
CAPS, Capacidad por Salon Alumnos MAE_ESP CAP
CFRO,, Costo Fijo por Rol 1 $ MAE_ROL COSTFIJ
HORC, Horas Materia Semanal Hrs/Sem DUR_MAT HORSEM
HORP,, Horas Rol Semana Hrs/Sem MAE_ROL MAXHORSEM
MAXC, Maximas Horas Materia Hrs/dfa DUR_MAT MAXHORDIA
por dia
NSEC, Nmero de Alumnos Alumnos MAE_SEC CANT
por Seccién
RECC, ., Tipo de Recursos para Und CUR_TRE CANT
/ Curso
[P OPTEX-SSO - Parameters, - O e

Archive Edicion  Ver Analisis Ver Ayuda

218 ] & A B8 1 daforoy] ¥ [%im| @D x|ol@ =] &Q=|212)

8% @] Eud|=| Fyfz=] 2] wiv]

P Parameters, IE] E
Code Spanish Desc. Unit Type Table Data Table Field / Vari / Time Table Type Series Calculus
R
CAPS Capacidad por Salon Alumnos R MAE_ESP CAP
CFRO Costo Fijo por Rol s R MAE_ROL COSTFI 1
HORC Horas Materia Semanal Hrs/Sem R DUR_MAT HORSEM
HORP Horas Rol Semana Hrs/Sem R MAE_ROL MAXHORSEM
MAXC Maximas Horas Materia por dia Hrs/dia R DUR_MAT MAXHORDIA
MAXC1 | Maximas Horas Materia por dia Hrs/dia R MAE_MAT MAXHORDIA
NSEC Numero de Alumnos por Seccidn Alumnos R MAE_SEC CANT
RECC Tipo de Recursos para Curso Und R CUR_TRE CANT
< >

03:42:48 PM
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P OPTEX-SSO - Parameters,
Archivo Edicion Ver Anidlisis Ver Ayuda
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P Parameters,

Parameter Code IIM PA

IMPAc: Horas Materia Semana - (Hrs/Sem)

Spanish Description Horas Materia Semana

|Horas M ateria Semana IMPAG =
|Hls}Sem ;I + MOD(HORC )¢ x 2

- Indexes:

[Mathematical Calcul ~ | c Materias

Parameters:

Time Unit Code | ;I HORCc Horas Materia Semanal (Hrs/Sem)

LI END-OPTEX-GUI

Parameter Unit

1D Definition Type

Time Series Type Code

Type Calculus Code

Reference Data Table

Field// ariable/Constraint

Projection Function

L

Logic Variable Code

Yalue "'default" I 0

Validation Condition |

W alidation Action I ERR.wWAR
<

P Parameter - Indexes E

Parameter | Order | Index Set

MOD{HORC

>

03:36:45 PM




Structured Mathematical Modeling - Calculated Parameters

IP 0PTEX S50 - Parameters, - X
Archivo Edicion Ver Andlisis Ver Ayuda
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Parameter Code MFA IMPAc

Spanish Description

[Horas Materia Semana IMPAG =
Parameter Unit I* MOD(HORC)c * 2
ndexes

ID Definition Type F';v:arwev' Materia

Time Unit Code HORCe  Horas Materia Semanal (Hrs/Sem]

Time Series Type Code END-OPTEX-GUI

Calculus Code
Data Table |
Variable/Constraint | J
,—
| &

Value "default” 0

Validstion Conditn [

Validation Action ERRWAR

< >

P 22| fi= Parameter Equation iﬂ@

Parameter | Order | Index | Set

Component 2

Component 3

03:36:45 PM

PARAMETROS CALCULADOS
PARAMETRO DESCRIPCION UNIDAD
Horas Materia Semana
Horas Materia Semana
IMPA_ = MOD(HORC,, 2)
IMPA, (ndices: Hrs/Sem
c Materias
Pardmetros:
HORC, Horas Materia Semanal (Hrs/Sem)
Cantidad Tipo de Recursos -> Materiay Seccion
Cantidad Tipo de Recursos -> Materia y Seccion
RECMtr,c,g = z:cueMAC(c) RECCtr,cu x NSECg
indices:
tr Tipo Recurso
c Materias
RECM; g g Secciones Und
cu Cursos
Conjuntos:
cueMAC(c) Materia - > Curso
Pardmetros:
RECC, Tipo de Recursos para Curso (Und)
NSEC, Numero de Alumnos por Seccién
(Alumnos)




Structured Mathematical Modeling - Variables & Constraints

PROBLEMAS
RESTRICCIONES | VARIABLES
SSODU4 SSO - SSODU3 + Espacios Iguales Horas Seguidas
CONDICIONES DE EXISTENCIA: RoL: IN Tipo: PM
ACDHc. - Asignacién Materias a Dia Semana y Horario AMCGg,n,c - Asignacion Horario - Materia por seccién y Dia de Semana
APCUqg . - Asignacion Profesores a Materias y Grado Seccién APCGec,d,nr0 - Asignacion Horario - Rol por Seccién y Dia de Semana
APDHaq o - Los Profesores Estan en una Materia a la Vez ASCGa,h,c,s - Asignacion Horario - Espacio por Seccién y Dia de Semana
ASCUqgnc - Asignacion Salones a Materias NACUg,hc - Numero de Alumnos por Hora, Materia, y Dia
ASFEghd - Las Secciones Toman una Materia a la Vez DEFq4n,c - Deficit de Asignacion Bloques Horarios
ASFFdns - Las Materias se Toman en un Unico Salon PROx, - Profesores Utilizados
ASFF14,nc - Asignacion de Salones Formato Pequefio ASMc;s - Asignacion Espacios a Materias
HOBL4,n¢ - Horas Asignadas por Bloques REMu s - Recursos por Tipo de Recurso Maximo Utilizado
HOPS:, - Horas Maximas Profesores PRMco - Profesor - > Materia
MDEF. - Maximo déficit Horas Seguidas por Materia
MHMDq,c - Maximas Horas Materia Dia
MTUSqdhcs - Las Materias se Toman en un Unico Espacio
MTUS1. - Las Materias se Toman en un Unico Espacio 1
NATMad,,c - Numero de Alumnos Por Materia
RECMqg,nx - Recursos Maximos
RPUN_,r - Profesor Unico por Materia
RPUN(1. - Profesor Unico por Materia 1
RTUT - Profesor Solo da una tutoria
RTUT2¢,0 - Profesor que da Tutoria También da Consejeria
SEROuo.10 - Secuencia de Roles
SUUBAu,s - Los Espacios no se Utilizan dos Veces
21 9
Restricciones Variables

Genéricas Genéricas



Structured Mathematical Modeling - Variables

p OPTEX.SSO - Variabl _ D >< ‘E gamside: CAGENEX\ARGOS\ARGOSES\MPHO\A\OPTEX_ MMPHOR.GPR - [C:\Dropbox\DW Proyectos\DW Proyectos Entregados\COLEGIOS PERUANOS\Resultados - Recuperados\OPTEX_SS]
3 - variables, s File Edit Search Windows Utilities Model Libraries Help
Archivo  Edicion Ver Andlisis Ver Ayuda g@gﬂﬁ = ﬂﬂ \
¢ I"‘- | A»I"'-I lll |||| ||||| |>>|| & |i§|m| [l | 0 |* |Q‘ 1] QIQ i %” | |%| | | | |..l\|.| mllﬂ” | Ifyjss| 2 | ? | 0| 1 | OPTEX 550_01 gms  MOD_DEM_EDU02 gms | MOD_ED_VB.grms | EDU_NEDS.gms | EPBendetsGicEnabled3US.ns | OPTEX_MMPHOR.gms | OPTEX_MMPHOR.Is
? Soffempty
Variable Spanish Desc. Unit Type| Bxpansion | UpperBound | Lower Bound Priority B & B Gantt Control V;;l a!;»;es """ =
B 1 0 V_AMCG([d,h,c] Asignacién o - Materia por szeccid Dia de Semana
N - N V_APCG[c,d,h,ro] A o - Rol por Seccidn ia de Semana
ADCG Asignacidn Espacio seccidn por Dia de Semana i3] B 1 0 ) | V_ASCG[d,n,c,s] Asign
AMCG Asignacidn Horario - Materia por seccién y Dia de Semana 01 B 1 0 ? Variable - Indexes ol[-E @ ‘-’_EFEAFU-[Téd. n, ?Z D:I'-'fxr e
— — v ,h,c efici
APCG Asignacién Horario - Rol por Seccidn y Dia de Semana i3] B 1 0 || Vaiable | Oder | index Set N V PRO[ro] Profes
ASCG Asignacién Horario - Espacio por Seccidn y Dia de Semana 01 B 1 0 _ii EE' 3 ] L'A:;,..
ASM Asignacidn Espacios a Materias 01 C 1 0| acL 2ls SAL \-':PRM [c,zo] Profes
CON Costo Nomina § C _ 0 |lacL 3k HOR B
DEC Defict de Asignacion Bloques Horarios Convenientes 01 C 1 0 |lacL 4o PRO FO_FOMC
DEF Defict de Asignacion Bloques Horarios 01 C 1 0 {|acL 5lg PGR | ;:ﬁ;ﬁs nes + Originales
DEFC Deficit Horas Horas Semanales hr C 10 0
- - ACL fle CRE H BINARY Variables V_AMCG,V_APCG,V_ASCG,V_PRO,V_PRM ;
NACU Nimero de Alumnos por Hora, Materia, y Dia Alumnos C 200 0(|¢ > - - - - -
NSCU Secciones por Curso C B 0 -
POSITIVE Variables V_NACU,V DEF,V_ASM,V_REM ;
PCG Profesores Asignados & Matenas B 1 0 0
PRM Profesor - > Materia 01 B 1 0 0 SPRRATe cotas s
V_NACU.up([d,h,c] =
PRO Profesores Utilizados B 1 0 0 V_DEF.up[d,h,c] = 1 ;
REM Recursos por Tipo de Recurso Maximo Utiizado Und C CANR 0 0 ‘::SEI}: ji E:: fi ;‘ i] "= B CARz)
SAL Salones Ltiiizados por Periodo C B 0 0
SALG Variable Auwdiar para Salones Grandes i3] B 1 0 0 — ) I R
<
GENEX Super Data Window 03:50:45 PM 615: 58 [Modified —
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Structured Mathematical Modeling -Constraints

T OPTEX-SSO - Constraints - X
Archivo Edicion Ver Andlisis Ver Ayuda
£13) bl @S] 1 o] /i8] @I0x[ola|s] @08 Bix|s|l) sl Blulz| B 2]e] vle
3* Constraints S
Constant_| |Tywe| VaueRHS | VaelHS |  Logic Vaiable Sector AeaDecson | Function | DataTable | 4

ACDD Asignacion Materias a Dia Semana y Horario - Con Defict = |HORC NO 0 D

ACDH Asignacion Materas a Dia Semana y Horario = |HORC TODOS 0 D

APCU Asignacion Profesores a Materias y Grado Seccion = |0 ROLES 0 D

APDH Los Profesores Estan en una Materia a la Vez INF ROLES 0 D

APDHO Los Profesores Estan en una Materia a la Vez 0 0 NO 0 D

APDH1 Los Profesores Estan enuna Materia a la Vez 1 1 NO 0 D

ASCU Asignacion Salones a = 0 AULAS 0 D

ASFE Las Secciones Toman una Materia a la Vez 1 AULAS 0 D

ASFF Las Materias se Toman enun Unico Salén INF AULAS 0 D

ASFF1 Asignacién de Salones Fomato Pequefio 0 AULAS 0 D

ASFF2 Salones se Utiizan 1ala Vez 1 NO 0 D

ASFG Asignacion de Salones Fommato Grande 0 NO 0 D

CCSG Minimo Nimero de Profesores n NO 0 D

CCSG1 Activacion Matesias con Salon Grande 2 = |0 NO 0 D

HOBC Horas Asignadas por Blogues Conveniente 0 REQ 0 D

HOBL Horas Asignadas por Blogues 0 DURAS 0 D

HOPS Horas Méximas Profesores 0 PRO ROLES 0 D

MAXC Maximas horas de Materias por dia MAXC NO 0 D

MDEF Maimo déficit Horas Seguidas por Matesia IMPA DURAS 0 D

MHMD Médmas Horas Matesa Dia MAXC TODOS 0 D

MTUS Las Materias se Toman en un Unico Espacio 0 NO 0 D

MTUSI Las Matesias se Toman en un Unico Espacio 1 1 NO 0 D

NATM Nimero de Alumnos Por Materia = |0 AULAS 0 D

NSCU1 Nimero de secciones por Curso y Seccién 1 = |0 NO 0 D

PRAR Profesores Asignados por Curso 0 NO 0 D

PRAS Proferores Asignados 0 NO 0 D ]
< >

RESTRICCIONES — MODULO: AULAS

RESTRICCION

DESCRIPCION — ECUACION

VARIABLE
DISYUNTIVA

ASCUge

Asignacion Salones a Materias
Asignacion Salones a Materias

fndices:
d
h
c
S
Conjuntos:
seSPC(c)
deDIA
heHOR
ceCHD(h,d)
Variables:
ASCGyhcs
AMCGg,hc

Tsespci) ASCGapcs - AMCGgpe =0

VdeDIA VheHOR VceCHD(h,d)

Dia
Hoas
Materias
Espacio

Espacio - > Materia
Dia - Semana
Horarios

Materias - > Hora, Dia

Asignacion Horario - Espacio por Seccién y Dia de Semana (0-1)
Asignacion Horario - Materia por seccion y Dia de Semana (0-1)

04:54:38 PM
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T Constraints =i OPTEX_S50.gms | OPTEX_SSOTOT_01.gms || OPTEX_SSOTOT-web! GMS OPTEX_SSOTOT.kt
Consraint Spanish Desc Type| VaeRHS | VavelHS | Logc Varisble Seclor AeaDecison | Function | DataTabe | A — -
ACDD Asignacién Matedas a Dia Semana y Horario - Con Defict = |HORC NO 0 D Equations
ACDH Asignacion Materas a Dia Semana y Horario = |HORC TODOS 0 D R ACDH[c] As rias a Dia
APCU Asignacion Profesores a Materias y Grado Seccién = |0 ROLES 0 D R_APCU[d,h,c] n Profesores
APDH Los Profesores Estan en una Materia a a Vez < |INF ROLES 0 D R_APDELd, ;0]
R_ASCU[d,h,c]

APDH v < =
:\PD 0 Los Profesores Estan enuna Matenaala:‘ezD 0 NO 0 D R_ASFE[g,h, d]
APDH1 Los Profesores Estan enuna Materia a la Vez 1 < |1 0 D R_ASFF[d,h,s]

Asignacién Salones = 0 0 R_ASFF1[d,h,c]

Las Secciones Toman una Materia a la Vez < |1 AULAS 0 D R_HOPS
ASFF Las Materias se Toman enun Unico Salén < |INF AULAS 0 D R_MEMD[
ASFF1 Aeigraciin de Sakores Fonnalo Pequefio > |0 AULAS 0 D f—;:E z
ASFF2 Salones se Ltiizan 1ala Vez < 1 NO 0 D "_R =
ASFG Asignacion de Salones Fommato Grande > |0 NO 0 D R R
[ Minimo Nimero de Profesores > [n NO 0 D RS
CCSG1 Activacion Materias con Salon Grande 2 = |0 NO 0 D R S
HOBC Horas Asignadas por Blogues Conveniente > |0 REQ 0 D z-R‘
HOBL Horas Asignadas por Blogues > |0 DURAS 0 D ;—iwf
HOPS Horas Mé&dmas Profesores < |0 PRO ROLES 0 D R_;;D"
MAXC Maximas horas de Materias por dia < |MAXC NO 0 D R
MDEF Maximo défict Horas Sequidas por Matedia < [mPA DURAS 0 D R MT!
MHMD Médmas Horas Matesa Dia < |MAXC TODOS 0 D
MTUS Las Materias se Toman en un Unico Espacio < |0 NO 0 D R;O E’”‘"’ ol =
MTUS! Las Materias se Toman en un Unico Espacio 1 L NO 0 D Rb FuETnEe
NATM Nimero de Alumnos Por Materia = |0 ALULAS 0 D RFC:CFTEX +
NSCU1 Nimero de secciones por Curso y Seccién 1 = |0 NO 0 D :
PRAR Profesores Asignados por Curso < |0 NO 0 D
PRAS Proferores Asignados < |0 NO 0 D ] Restriccl aterias a Vla Semana Horaric
< > R AFDRIAIS( ~ FTRIA

<
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Structured Mathematical Modeling - Automatic Program Generation

T OPTEX-S50 - Constraints - il X
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o | @R

b2

ASCUdh.c

+ ZseSPCLc) 1 x ASCGdhc,s
-1 xAMCGdhe =0

vdeDIA vheHOR vceCHD(h.d)

heHOR
ceCHD[h.d)

ASCEdh.cs A
AMCGd hc

END-OPTEX-GUI

T Constraint - Indexes
Constraint Index | Set

ASCU d
ASCU h HOR 2
ASCU c CHD 3

f+or?) Component 1 Component 2 Campo_3: Vanable Parameter

2]+ 1 ASCG
3 1 AMCG

04:33:12 PM

- gamside: C\GENEX\ARGOS\ARGOSES\MPHO\A\OPTEX_MMPHOR.GPR - [C:\Dropbox\DW Proyectos\DW Proyectos Entregados\COLEGIOS PERUANOS\Resultados - Recuperados\OPTEX_SS]

Efﬂe Edit Search Windows Utilities Model Libraries Help

@MY% - «ssll

OPTEX_SSO_01.gms MDD_DEM_EDUUZ;M’ MOD_ED_JVB gmsl EDU_NEDSgns‘ EPBendersGridEnabledGUSS.gms | OPTEX_MMPHOR.gms | OPTEX_MMPHOR lst

c]$(C DIA(d) and C h) and C_CHD(h,d,c) ) )

VARN A ] =e= P_HORC

HD(h,d,c) )..
R(c) and C DIA(d) and C_HMAl(c,h) and C_PCUH(c,h

IA(d) and C_HOR

1,V_APCG

)(h,d,c) )

VARN_APCU[d,h,C

HMA1 (c,h) and C PCUH(c,h,r0) ) )
(d) and C RO and C_PCU

+ SOM([C_UC

h) and C_CUR(c) and C

h ~ 218 NTAIA) and © ROR(hh) and ¢

+ SOM([C_SPC2[s,c]
4+ QIMMIIC SPr2fa ~1

SAT.fad VA

615: 58 Modified Insert

wor [ il Chavgeker | Mewey Cancel

GAMS



Structured Mathematical Modeling - Automatic MS-WORD Report Generation

OPTEXX

- gamside: C\GENEX\ARGOS\ARGOSES\MPHO\A\OPTEX_ MMPHOR GPR - [C:\Dropbox\DW Proyectos\DW Proyectos Entregados\COLEGIOS PERUANOS\Resultados - Recuperados\OPTEX_SS]

EEHE Edit Search Windows Utilities Model Libraries Help

SRR a—r

T OPTEX-S50 - Constraints - il X
Archivo Edicion Ver Andlisis Ver Ayuda
2 (3] &a) @] 1l ol ] 3 l] @[0]x|o|als] Qo[ Bx|ml]) s8] mlwz| B 2] el
T o [®]=
ASCU
ASCUdh.c 5 e
+ ZseSPCLc) 1 x ASCGdhc,s
gual -1xAMCGdhc =0
[ Fl vdeDIA VheHOR VceCHD(h.d)
| =1
| £l
AULAS
Operatior
Distribu
| =l ceCl
| =l -:E;Egd,h,c,s
d.h, ASIg
| = ‘
,ﬁ END-OPTEX-GUI
T Constraint - Indexes =0 o0 <= | Sl =
Constraint index | Set | Order B Constraint | # | (+or9 Component 1 Component 2 Campo_3: Varizble | Paameter
ASCU d DA 1 ASCU 1+ S /SPC
ASCU h HOR 2 ASCU 2|+ 1 ASCG
ASCU c CHD 3 ASCU 3|- 1 AMCG
04:53:12 PM

OPTEX_SSO_01.gms MDD_DEM_EDUUng[ MOD_ED_JVB gmsi EDU_NEDSgns‘ EPBendersGridEnabledGUSS.gms | OPTEX_MMPHOR.gms | OPTEX_MMPHOR lst

615: 58 Modified

Insert

Zespci) ASCGy s - AMCGy )y, =0

VdeDIA YheHOR VceCHD(h,d)

c kuc

h) and C CUR(c) and C _SHC(h,c,s) ) )

>

GAMS



Structured Mathematical Modeling - Advanced Components

::I OPTEX-ARGOS - Menu Programador OPTEX - [OPTEX_GUI - Menu Explorer]

B Archivoe Ver Herramientas Ventana Ayuda

8| #[=[E

[i=] &) &

Y
\*

&> || B[] o= fool B¢ | I

zz| 7|2 w9

- 8 X

Ei M athematical Definitions

----- Indexes

...... \ e Sets

------ Parameters,
5 Yariables,

ZY Constraints
.l Objective Functions
Alias Constr/Param// ariables
5. Equations
Sectors - Spaces
Planning Horizons
& Definition Secondary Tables

=F=--3 Advanced Concepts

...... é'E Problems
------ Mathematical Models

----- Decision Support Systems

----- Multi-stage Decision Trees

----- @82 Scenarios Process Creation

----- ﬁ Visualizacion Problemas Optimizacion
----- & &dvanced Secondary Tables

| /=

Problems

GEMNEX MenuWindowy

=2 B & @ =

Mathematical Models  Decision Support  Multi-stage Decision  Scenarios Process Wisualizacion Advanced
Systems Trees Creation Problemas ... Secondary Tables

08:23:06 PM




Structured Mathematical Modeling - Problems

JE OPTEX-SSO - Problems
Archivo Edicion Ver Analisis Ver Ayuda

L W[ da[oe o3| & [Ba@] @

- X
@[Qi=[a4ZY B[z s] @K @] =) Fajzs] 22| w9
ﬁ- Problem - Constraints E

Indexe: Problem

Problem Spanish Desc. Constraint
ssopu SS0 - Factibilidad Profesor Unico por Materia SSODuU4 ACDH
SSopu2 550 - SSODU1+ Tutonia y Consejeria SSODU4 APCU
SSopuU3 SS0 - SSODU2 +Horas Seguidas Obligatorias SSODU4 APDH

ssoous 1y
SSOEMR 550 - Factibilidad Espacios + Roles SSODU4 ASFE
SSOESP S50 - Factibilidad Espacios SS0DU4 ASFF
SSOEXP 550 - Analisis Factilidad SSODU4 ASFF1
SSOREO S50 - Re-Asignacion Horas Seguidas SSODU4 HOBL
SSOROL 550 - Factibilidad Roles SSODU4 HOPS
SSODU4 MDEF

PROBLEMS SSODU4 MHMD
SSODU4 MTUS

SSODU4 MTUS1
SSODU4 NATM
SSODU4 RECM
SS0DU4 RPUN

SSODU4 RPUN1
SSODU4 RTUT

SSODU4 RTUT2
SSODU4 SERO
S50DU4 SUuUB

PROBLEMS
RESTRICTIONS




Structured Mathematical Modeling - Models

OPTEXX

School Scheduling - Integrado

I
SS0DIUA School Scheduling - SSOEMR + profesor unico |
550DU2 School Scheduling - SS0DU1 + tutoria y consejeria |
SS0DU3 School Scheduling - SS0DU2+ horas seguidas |
SSOEMR School Scheduling - &nlisis Factibiidad Espacios + Roles | v
SR e — ODEL - PROBLEMS

&3 OPTEX-550 - Mathematical Models - O
Archivo  Edicion  Ver Analisis  Ver Ayuda
&8 Ao BB | yE@ & 0(xoamlsE &Q=[gZl Blxmd) =K @ =] ges ]2 w1
&3 Mathematical Models I & Model - > Problerns E!@
Spanish Desc. Type Model Model Problem Logic VYariable Objective Func. Optimize Type Cycle

MODELS

= gamside; CA\Users\sandr\Documentsigamsdirfiprojdifgmsproj.gpr - [CAGENEXASSCASSCESASSOPAOSVOPTEX_SSO_IVE.gms]
gfile Edit Search ‘Windows Utilities Model Libraries  Help

08:33:14 PM

A

| '},el% °>n||ssn_||

= @

S

OPTEX_SS0_JVB.gms OPTEX_SS50.Ist I

Option Savepoint = 1 ;
Option reslim = 3600000 ;
Option optcr = 0,00050000
350.optfile = 2;

Option optcr = 0,00050000

*0PTEX-> Encabezados Archivos

$include c:l\genex\sso)\ssoes\330P\08\0PTEX S50 UH.cms

.
v

.
v

SOLVE 3550 II USING MIP MINIMIZING FO_FOMC ;

Resultados

MODEL SS0O / RFO_ OPTEX,RFO_ RELRES,RFO_FOMC,R_ACDH,R_APCU,R_APDH,R_ASCU,R_ASFE,R ASFF,R_ASFF1,R_HOBL,R_HOPS,
R_MDEF,R_MHMD,R_MTUS,R_MTUS1,R_NATM,R_RECM,R_RPUN,R_RPUN1,R_RTUT,R_RTUTZ,R_SERO,R_SUUB,R_CI_PRO /

.
v



Mathematical Models Documentation

OPTEXX

OPTEX generates RTF documents (Rich Text
Format), visible and editable with text editors’
programs like MS-WORD. The RTF contains all
the mathematical formulation included in a
mathematical model. Thus, it guarantees proper
documentation of the implemented models.

Reports include the description of the data
model and the link between the fields of each
table and the sets and the parameters of the
models that are read as input data.

Following, an
documentation.

example of the generated

RESTRICTIONS - MODULO:

RESTRICTION DESCRIPTION - EQUATION DISJUNCTIVE
VARIABLE
BIEV¢hh Existencias Méximas de Producto Final mas Envase en Centros de Distribuciéon
DECx1000
peprt() ZvePvip ) ICEjpyhh + Zvesvg) EVJtjvnh < ACE;
Vt VjePUN Vhhe DIM_hh(*)
ndices:
t Periodo
j Centro Distribucién
hh Escenario Demanda
o} Producto
\% Envase
Conjuntos:
pePT() Productos Cerveceros x Centro de Distribucion j
vePVJ(p.j) Envases x Producto x Centro de Distribucién j
veJV()) Envases x Centro de Distribucién j
jePUN Centros de Distribucion (j)
hhe_DIM_hh(*) Dimension hh <- Escenario Aleatorio
Pardmetros:
ACE; Capacidad Almancenamiento del Centro de Distribucién (UNDx100)
Variables:
ICE¢ipxhh Existencias de Producto Finalizado en Centros de Distribuciéon (DECx10)
EVJijvhn Existencias Envase Vacio en Centros de Distribucién (DECx10)
WHE:,hh Tiempo Trabajado en Linea de Empacado. NO incluye tiempo preparacién Linea
Hrs

HOE:,hh + HEE vk - Zperr(y Zveltvi p) KWELy x PCEtipvhh = 0

vt VleLN Vhhe_DIM_hh(*)

Indices:
t Periodo
| Linea Envasadora
hh Escenario Demanda
o} Producto
\% Envase
Conjuntos:
pelP(l) Productos x Linea de Envase
velTV(l,p) Envases x Linea de Envase x Producto
leLN Linea de Envase

hhe_DIM_hh(*)

Dimensién hh <- Escenario Aleatorio

Pardmetros:

KWE,,
Variables:
HOE.ihh
HEE:,hh
PCE:jpxhh

Velocidad de Producciéon de Linea Envasadora (Hrs/UNDx100)

Horas Ordinarias de Producciéon en Lineas de Envasado (Hrs)
Horas Extras de Produccién en Lineas de Envasado (Hrs)
Volumen de Envasado de Cerveza en Lineas Envasadoras (DECx10)
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OPTEX - User Information System

E EYG - Mend Administrador OPCHAIM E&G - [OPTEX_GUI - Menu Explorer]

3 Archive Ver Herramientas Ventana Ayuda

B2 @l A sd@ &> || B s b s = el | EilEE] 2] 2] w9

=== Sistema Informacion COES-SINAC ~
Ml Cuencas/Cadenas | /] | /] | /] | /] | /] | /] | /]

i Embalses Sistema Hidraulico Sistemna Electrico Sistema Gas Hementos Matematicos Series Datos Temporales Demanda Bectricidad Dimensiones
.. "4 Centrales Hidrdulicas Incertidumbres

I8l Punto Conexidn
il Tray=ctorias ﬁ ﬁ

il Convex Hul Hidro-Generacidn Tablas Maestras Tablas Secundarias Menu Visualizacion
----- a2 Conectividad Hidréulica Maestras
—:l% Sistema Blectrico

b - Paises / Regiones
g Sistema Gas

S MNodos Gas

gl Cemanda -> Nodo Gas
2l Tipo Gas Natural

i&.ad Combustibles Ubicados
< ¥ Centrales Témicas & RER ORACLE
g Sectores Demanda Gas
]| Futas Gas

Tramo Gasoducto Real

..... = Rios

2 Demandas Extemas

e

-

Tl

Tramos Direccionado Gasoducto
Sl Tipo Nodo Gas

Bl Tipo Vehiculo

M2 Tramos Défict Gas —

----- & Elementos Matematicos

_____ e RELATIONAL INFOR
----- & Demanda Electricidad

----- '& Dimensiones Incertidumbres hd

GEMEX MenuWindow

T

Datos Generales

P

/3 ~
S
—

)

Microsoft

SQL Server

PostgreSQL

06:0%:02 a. m.



OPTEX - User Information System OPTIEX

¥ MODSEI - Mend Administrador MODSEI - [GENEX - Menu Explorer] = [=]X]
"] Archive WVer Herramientas Ventana Avuda - 5 =
| eizs==|| Bl B = Blas 2
----- Administrador GEMEX - MODSEI ~ | | oPclON | ELEMENTO | TIPo | KEY | CODIGO |
----- Faes] SIMM - Modelos Matematicos (j Area Operativa de Gas Window 5 1 S5:AROPGA
= g MODSEl-linformacién Permanente -Tlam-:: de Gasoducto Window = > S-TRGASD
= Sistema Hidroelectrico Bl =cimiento de Gas Window 5 3 SYACIMI
""" ",‘“"" Embalses N-::d-::s Consumidores (Gas Window 5 4 S:NODCSG
""" ‘-‘J‘ Centrales Hidraulicas nDemnada Mensual Gas Window 5 5 S:DEMGAS
----- P Fios

----- F Hidrologias

Cadena Hiddulica

----- —la Minimos Operativos Superior
= o Sistema Témico

E FPlarntas Témicas

=3 Combustibles Ubicados

i.i Tipo de Combustibles
I:—]& Mend Sistema Seres de Tiempo
----- Sistema Seres de Tiempo ORACLE
----- Maestro Entidades -Series de

csv ~‘

----- Maestro Varables -Seres de et
|:—:|£ Sistema Interconexidn e

..... Eq. Areas Operativas ':Q Q

----- BN Circuitos Sistema Interconesi

----- Ll Baras Sistema Interconexion PostgreSQL

BN Circuitos Sistema Interconei RELAT'ONAL |NFOR

- Lineas Inteconexion Areas C
' | Grupos Generacidn Segurida

=)o Sistema Demanda




Optimization Information System - Case: SPI-UNIVERSIDAD

FEOHAI-School Time-Tabling Optimization

Software for Education 4.0 Enterprises




Optimization Information System - OPTEX Visual Interface

OPTEXX

ﬂ S50 - Ment Modelo Datos Control Aplicacion - X

Archivo Ver Herramientas Ventana Ayuda

W) Slizlals) o) Alkle) 410/ B Ja| wlslolal | Eel 2] el

[ll 1 OPTEX_GUI - Menu Explorer E

E Modelos Mateméticos A
(- Sistema de Iformacién Industrial
-5 Tablas Maestras

Maestra Alumnos

Maestra Alumnos Maestra Sedes Maestra Cursos Maestra Dias ~ Maestra Especiglidad Maestra de Salones  Maestra Grados ~ Maestra de Horas
Maestra Sedes Pedagéaicas
Maestra Cursos
Maestra Dias
Maestra Especialidad
Maestra de Salones

Maestra Materias Maestra Maestra Niveles ~ Maestra Planes de  Maestra Profesores  Maestra Recursos  Maestra Regiones Maestra Roles
Maestra Grados Metodologias Estudio

Maestra de Horas Pedagdaicas

Maestra Materias
Maestra Metodologias
Maestra Niveles

Maestra Planes de Estudio Maestra de Maestra Macro Maestra Tipo de Maestra Tipos de Maestra Tumos  Prototipo Escenarios
Secciones Sedes Espacio Recurso

Maestra Profesores
Maestra Recursos
Maestra Regiones
Maestra Roles

Maestra de Secciones
Maestra Macro Sedes
Maestra Tipo de Espacio
Maestra Tipos de Recurso

Maestra Tumos

--{(I§& Escenarios Familia
..=%= Tahlas Sertindarias v

GENEX MenuWindow 07:35:43 PM



Optimization Information System - OPTEX Visual Interface

H SSO - Maestra Sedes - X
Archive Edicién Analisis  Ver Ayuda
2 (8| &A BB M4 e |oy| 4@ & D|x|o\@|=| Q=2 B 5] @8 @l =] Flza z2]?] ]
B Maectra Sedes | H Maestra de Salones E
Sedes Desciipcié m Espacio A
ANCNCH Nuevo Chimbote CHACHACAFA CafeterAa A
ATEPUR Puruchuco CHACHACAFB CafeterAa B Q(‘Hhh'
ATESTC Santa Clara CHACHALACO Laboratorio Ciencias et I
ATEVIT Ate Vitarte CHACHAMLA1 Media Lab 1 -
CALCAL Callao Q(‘HanQ CHACHAMLAZ Media Lab 2 —~1 o
CARCAR Carabaylo s T CHACHAMLA3 Media Lab 3 A 9 v
CERRIM Rimac < >
CERSTO Santo Toribio
CHOCHO Chorillos Plan de Estudio
CHOSUR Surco v CLUSA Plan de Estudios 45 Horas A
< >
L SCHOOL
H Maestra de Secciones EI@
A

Secdis Descingid
CHACHAIZA Seccifn A Inicial 3 AR#o0s Chaclacayo

CURRICULA

<

CHACHAI3B SecciA B Inicial 3 Aksos Chaclacayo

CHACHAI3C SecciA C Inicial 3 Akzos Chadlacayo B G [E =]
CHACHAI4A SecciA A Inicial 4 Akzos Chaclacayo n

CHACHAI4B Seccifn B Inicial 4 Alsos Skt ) (O | o

CHACHAI4C Seccil C Inicial 4 Alsos Chaclacayo ARTA Ate A

CHACHAISA Seccifn A Inicial 5 ARsos Chaclacayd ARTB Ate B o Nt

CHACHAI5B Seccikn B Inicial 5 ON COMPRIMA Comunicacifn Primaria A -

CHACHAISC Seccifn C Inicial 5 Alsos Chadlacayo COMPRIMB Comunicacikn Pimana B~ ~3

CHACHAP1A SecciA A 1o de primaria Chaclacayo o | comsecua Comunicacifn Secundaria A TN\ LO .

< > £ >

07:44:45 PM




Optimization Information System - OPTEX Visual Interface

L

H SSO - Maestra de Salones — XK
Archivo Edicion Ver Analisis Ver Ayuda
214 A)A BB e[ ware oy ¥(m(@| &0« |o@|=| &Q[=|24 7 Bz s =K @ =] Fifza] 27| w9

595 Maestra de Salones | S| H Maestra Tipo de Espacio E@

Espacio Descripcion Sedes Tipo ~
CHACHACAFA CafeterA-a A CHACHA CAF Laboratorio de Ciencias
CHACHACAFB CafeterA-a B CHACHA CAF
CHACHALACO Laboratorio Ciencias CHACHA LAC
CHACHAMLA1 Media Lab 1 CHACHA MLA =
CHACHAMLAZ Media Lab 2 (‘l Acqpnn m-IA MLA
CHACHAMLA4 Media Lab 4 CHACHA MLA < >
CHACHAMLAS Media Lab 5 CHACHA MLA
CHACHAMLAS Media Lab & CHACHA MLA H Espacios Prohibidos por Hora Pedagégica E@
CHACHAMMA1 Multimodal ML 1y 2 CHACHA MLA Espacio Hora
CHACHAMM2 Multimodal ML 3y 4 CHACHA MLA v

N

< > CLASSROOM
: Espacios para Cursos por Seccion E’@ -

Espacio Seccién Curso P L
CHACHALACO CHACHAS1A CNAT RES—' RICTED HOURS
CHACHALACO CHACHAS1B CNAT
CHACHALACO CHACHAS2A CNAT
CHACHALACO CHACHAS2B CNAT H Conformacion de Salones Multimodales E@
CHACHALACO CHACHAS3A ANENAT A A~ Multimodal Espacio Conform
CHACHALACO CHACHAPS5A UL&AOORNU M
CHACHALACO CHACHAPBA LABC
e o o MULTIMODAL CLASSROOMS
CHACHALACO CHACHAS1B SECTIONS -
CHACHALACO CHACHAS2A LABC
CHACHALACO CHACHAS2B LABC CLAS SROOM SIM PLES
CHACHALACO CHACHAS3A LABC v

07:48:16 PM




Optimization Information System - OPTEX Visual Interface

H SSO - Maestra Materias
Archivo Edicion Ver Analisis Ver Ayuda

b8 Ao, @B 1 ey &(m|@| &D|x|o/@s=

- X
@|Q|:=(24[2) B[oe =)o @[] @mluat =] fafzs| 22| w| 9]
H Maestra de Secciones E‘@

|

Materia Descripcidn
ARTE1CHACHAP1B ARTE1 - SecciA™n B 1ro de primaria Chaclacayo
ARTE1CHACHAP2A ARTE1 - SecciA™n A 2do de primaria Chaclacayo
ARTE1CHACHAP2B ARTE1 - SecciAn B i
ARTECHACHAP3A ARTE - Seccif A 3o m‘! Chabmbde)
ARTECHACHAP4A ARTE - Seccif A 4to de primaria Chaclacayo
CNAT2CHACHAIA CNAT2 - SecciA™ A Inicial 4 Ahsos Chaclacayo
CNAT2CHACHAI4B CNAT2 - SecciA™ B Inicial 4 Ahsos Chaclacayo
CNAT2CHACHAISA CNAT2 - Secci A Inicial 5 Aksos Chaclacayo
CNAT2CHACHAISB CNAT2 - Secci B Inicial 5 Aksos Chaclacayo
< >

<

SeccifA A 1ro de primaria Chaclacayo

MATTER

SECTIONS

H Maestra Planes de Estudio

(e [@]=]

H Maestra Cursos

(e E]=]

CLUSA Plan de Estudios 45 Horas A

MATTER

CURRICULA

<

Plan de Estudio Descripcién

Cursos
ARTE1

Arte

MATTER

SECCIONES

>

GENEX Super Data Window

07:51:42 PM




Optimization Information System - OPTEX Visual Interface

H S50 - Maestra Roles

|

— X

Archivo Edicion Ver Anélisis Ver Ayuda
s 1A A A BB e aaeeon] ¥(ma@| 8|0|x|o@|=| Q=2 Z B%|mw]c] @i @l =] Tl 2] w1

imm iii H Rol <- Grados E

Rol Descringis A~ Rol | Grado |

MATPRIMB MatemAticas Primaria B

MATSECUA MatemAticas Secundaria A

MATSECUB MatemAfticas Secundaria B

UNBI4A Unidocente BiingA%e Inicial A 4 AAsbe” L= RO L

UNBI4B Unidocente BilingAe Inicial B 4 aAzos

UNBI5A Unidocente BilingA'e Inicial A 5 aAzos

UNBISB Unidocente BiingAe Inicial B 5 aAtos DEGREES

UNNI3A Unidocente No BilingA'e Inicial A 3 aAzos

UNNP1A Unidocente No BilingA e Inicial A Ter grado

<l — e =, : -

H Secciones Prohibidas para Roles E’@ H Rol < - Especialidad E’@

Rol
UNNP1A

Seccis
CHACHAP1B

ROL

PROHIBITED SECTIONS

Rol Especialidad
UNNP1A CSS
UNNP1A CTA
UNNP1A GEN
UNNP1A MAT
UNNP1A REL
UNNP1A TUT
UNNP1A UNN

ROL

SPECIALITY

07:55:46 PM



Optimization Information System - OPTEX Visual Interface - Results

O

E OPTEX - Mathernatical Modeling System - Chief Scientist DecisionWare International Corp. (OPTEX MMS 374838-4560539)

Control Input | IJblElriesI Optimizationl Scenario I General I Model I Problems I Topology | Parameters I Matrix | Constraints | Variables Results IGaphics I Data Tablesl H.eportsl
Explore Results

I
See Tables | S I

Walue |

=

.
2y

~~g_,, RR_ICDA | Continuidad de Inventario en Centros de Dis
>,

|| FF_CODI| Costos Distibucién
“l FF_COPR | Costos Produccian
|8 FF_DEFI| Déficts

M |.|WFF_MCPD | Minimizar Costos Produccion-Distib

Escenario: d-\dropbox\genex‘opbalin\opbalines\F

2% \_DFC | Déficit Producto Final

%’ VW_DPC | Despacho Producto Final de Planta a Centro

é’ WVW_ICD | Existencias de Producto Finalizado en Centros

%’ VW_PEE | Produccion Producto Final Horas Extras

%’ VW_PLE | Produccidn Producto Final Horas Ordinarias
RB_CPHE | Capacidad Produccién per Linea - Horas E
RR_CPHO | Capacidad Produccién por Linea - Horas C

RE_PENV | Equilibrio Produccién en Plantas y Despach

EE_FECHA_ENV_LIN | EE_FECHA_ENV_LIN
EE_FECHA_ENV_LIN_FRF | EE_FECHA_ENV_LIN_PI
EE_FECHA&_ENV_PRF | EE_FECHA_ENV_PRF
EE_FECHA_ENV_PRF_PUN | EE_FECHA_ENV_PRF_
EE_FECHA_PRF_PUN | EE_FECHA_PRF_PUN

8939033837811.36130000

. D (,_/"Ir'"rj

INFORMATION




Optimization Information System - OPTEX Visual Interface - Results OPTEX

ﬁ OPTEX-OPBALIN - Optimization Data Explorer: d\dropbox\genexdiopbaliniopbalines\ PTATBVAY - x
[N Archive  Ver Herramientas Ventana Ayuda - 8 %
BEe| @[l A aa @) 2 (@] B ] szl o] Rl 2]2] e
E|= Resultados Escenario: d-\dropbox‘\genex‘\opbalin\opbalines\PTA1BYW ~ Pericdo (a) | Envasadora | Centro Distribucian | Producto Final | Walue ”~
..... %’ WV_DFC | Déficit Producto Final 01/01/2014 1000 7010 252348 0.00000000 VARIAB LES
01/01/2014 1000 7010 252434 0.00000000
----- %’ WW_DPC | Despacho Producto Final de Planta a Centro de Distribucian 01/01/2014 1000 7010 252525 0.00000000 P RI MALES
..... 25 VW_ICD | Bxistencias de Producto Finalizado en Centros de Distrbucién 01/01/2014 1000 7010 252530 0.00000000
----- %’ WW_PEE | Produccion Producto Final Horas Extras g}::g]%u 1% ;g]g %ﬁ gDDDDDDDD
----- %’ WW_PLE | Produccién Producto Final Horas Ordinarias 01/01/72014 1000 7010 282533 0.00000000
ZY RR_CPHE | Capacidad Produccion por Linea - Horas Exdras g}f,g]g]: 1% ;g]g gﬁ gm
ZY RR_CPHO | Capacidad Produccién por Linea - Horas Ordinarias 01/01/2014 1000 3100 250030 304266000000
-5 ¥ RR_ICDA | Continuidad de Inventario en Centros de Distibucién 01/01/20714 1000 3100 250031 0.00000000
v k 01/01/2014 1000 3100 250032 203.34000000
ZY RR_PENV | Equilibrio Produccidn en Plantas y Despacho 01/01/2014 1000 3100 250070 0.00000000
.,i CC_EMNP | Certros de Distibucién j x Plarta Empacadora 01/01/72014 1000 3100 250204 0.00000000
- i CC_ENV | Plartas Empacadoras del Sistema Industrial g:llffg:]lg:]l: ::% g::% 254]4;1'? g{H:H]DD[H:H]
1 CC_EFF | Planta Envasadora - Producto Final 01/01/2014 1000 3100 260422 0.00000000
2 . 01/01/2014 1000 3100 250423 0.00000000
. CC_EVL | Plantas Envasadora - Linea de Envase 01/01/2014 1000 2100 550442 000000000
“'i CC_LIE| Lineas de Envasado x Planta 01/01/2014 1000 3100 250445 0.00000000
- 1 CC_LPF | Linea de Envasado - Producto Final 01/01/2014 1000 3100 250665 0.00000000
= 01/01/2014 1000 3100 250670 0.00000000
“fa CC_PCA| Producto Final - Centro Distribucién 01/01/2014 1000 3100 250689 0.00000000
& CC_PEV | Producto Final - Planta Envasadora 01/01/2014 1000 3100 250652 0.00000000
. 1 CC_PPJ | Producto Final - Planta Envasadora - Centro Distribucian gjligjlgjlj .}ﬁ g.}% ﬁ;ﬁ 11]9|}DDDDDDD
\_i CC_PRL | Producto Final - Lineas de Envasado 01/01/2014 1000 3100 250747 0.00000000
;- . 01/01/2014 1000 3100 251126 6599.00000000
CE_PUN | Centros de Distribucién {) 01/01/2014 1000 3100 251141 0.00000000
F FP_BOCF | Botellas por Caja Fisica 01/01/2014 1000 3100 251145 0.00000000
F PP_BOCU | Botellas por Caja Unitaria 01/01/2014 1000 3100 251354 0.00000000
01/01/2014 1000 3100 251405 0.00000000
F PP_CUPE | Costo Unitario Produccién Producto Final Hora Edra 01/01/2014 1000 3100 751528 0.00000000
[} PP_CUPF | Costo Uritario Produccién Producto Final /072014 1000 300 251554 0.00000000
-} PP_DMJN | Demanda Producto Final - Centro Distribucion (negativo) glﬁg]ﬂlj ]ﬁ gm %}gﬁﬂ 2'1"69””1”_mnm”””['
F FP_DMJS | Demanda Producto Final - Centro Distribucidn 01/01/2014 1000 3100 251620 0.00000000
. . 01/01/2014 1000 3100 251637 0.00000000
F PP_FCPF | Factor Conversion Pallet a Caja Fisica D1/01/2014 1000 3100 51641 0.00000000
F PP_FCUF | Factor Conversién Caja Fisica a Caja Unitaria 01/01/2014 1000 3100 251642 27137.99000000
[} PP_FLPC | Fiete Plarta Envasadora -> Centro de Distribucién 01/01/2014 1000 3100 252323 0.00000000
o o 01/01/2014 1000 3100 252348 65221.17000000
F PP_FPCF | Rete Plarta Envasadora -» Centro de Distribucion (Caja Fisica) v |l o1/01/2014 1000 3100 252433 47305 50000000 v
< > < >

GENEX MenuWindow 04:09:25 p. m.



Optimization Information System - OPTEX Visual Interface - Results OPTEX

ﬁ OPTEX-OPBALIN - Optimization Data Explorer: d\dropbox\genexiopbalinicpbalines\PTATBVAY - ¥
Archreo er erramientas entana uda - 8 %
B Archiva Ver H i " Ayud
B2l W= A sa @l & (e @] b ]zl rifzE] 2]2] w1
E|= Resultados Escenario: d-\dropbox\genex\opbalin\opbalines\PTA1BY ~ Periodo (a) | Envasadora | Producto Final | Dual Variable | Slack ~ VARIAB LES
..... % \_DFC | Défict Producto Final 01/02/2014 7000 252554 100.00000000 0.00000000
01/02/2014 7000 252555 7.08040000 0.00000000 DUALES
----- %’ WW_DPC | Despacho Producto Final de Planta a Centro de Distibucion 01/02/2014 7000 52565 4 62450000 0.00000000
----- %’ WV_ICD | Bxistencias de Producto Finalizado en Certros de Distribucicn 01/02/2014 7000 252566 4.37520000 0.00000000
----- 2% V_PEE | Produccién Producto Final Horas Exras o o ) £ 2as00000 P RESTRICCIONES
----- %’ WV_PLE | Produccion Producto Final Horas Ordinarias 01/0272004 7000 254657 0.00000000 0.00000000
------ ZY RR_CPHE | Capacidad Produccion por Linea - Horas Exdras g}iﬁ]: ;% % gm gm
------ ZY RR_CPHQ | Capacidad Produccién por Linea - Horas Ordinarias 010272014 7000 284700 ‘H.]].DDDDDD[H] u:mmmm
------ S ¥ RR_ICDA | Continuidad de Inventario en Cartros de Distrbucién 01/02/2014 7000 254703 408430000 0.00000000
M . 01/02/20n4 7000 254705 3.76230000 0.00000000
------ I RR_FENV | Equiibrio Produccidn en Plantas y Despacho 01/02/2014 7010 250039 714020000 0.00000000
------ .,i CC_ENP | Certros de Distribucidn j x Planta Empacadora 01/02/24 7010 250070 4.95320000 0.00000000
------ \_i CC_ENV | Plartas Empacadoras del Sistema Industrial E:II::DZJ'ZD:II: ;g::g 254]4% gﬂﬂ'l?DDDD EDD[HIH}DD
g i CC_EPF | Planta Envasadora - Preducto Final /0272014 7010 250445 6.74570000 0.00000000
W s L v o i = sissm — ogsgn
""" \_i CC_LIE | Lineas de Envasado x Plarta 01/02/2014 7010 251405 100.00000000 0.00000000
------ Zfla CC_LPF | Linea de Envasado - Producto Final 01/02/2014 700 251641 1.45240000 0.00000000
= i 01/02/2014 7010 252322 2.50120000 0.00000000
""" Ja CC_PCA| Producto Final - Centro Distrbucién 01/02/2014 7010 252323 3.36180000 0.00000000
...... 4 CC_PEV | Producto Final - Planta Envasadora 01/02/2014 7010 252434 475100000 0.00000000
------ \i CC_PPJ | Producto Final - Planta Envasadora - Centro Distribucian gjlimjlj ;gjlg %ﬁ 2.51?30000 EDDDDDDDD
------ \i CC_PRL| Producto Final - Lineas de Envasado 01/02/2014 7010 252554 6.78320000 0.00000000
------ LT —" o o = o Do
[ PP_BOCF | Botelas por Caja Fisica 01/02/2004 7010 254703 4.03430000 0.00000000
...... F PP_BOCU | Botellas por Caja Uritaria 01/02/2014 7010 254705 405430000 0.00000000
01/03/2004 1000 250029 6.55050000 0.00000000
------ F PP_CUPE | Costo Unitario Produccién Producto Final Hora Exdra 01/03/2014 1000 250030 5 80280914 0.00000000
...... F PP_CUPF | Costo Unitario Produccién Producto Final 01/03/2014 1000 250031 4.45155181 0.00000000
------ [P PP_DMIN | Demanda Producto Final - Centro Distrbucién negative) gu//H 1om L el P
------ F PP_DMJS | Demanda Producto Final - Centra Distribucion 01/03/2004 1000 250070 455333548 0.00000000
______ . e 01/03/2014 1000 250204 486513788 0.00000000
F FP_FCPF | Factor Conversién Pallet a Caja Fisica 01/ 14 1000 16 1811 0
------ F PP_FCUF | Factor Conversidn Caja Fisica a Caja Unitaria 01/03/2014 1000 250418 405174373 0.00000000
------ [P PP_FLPC | Fiste Planta Envasadora -> Centro de Distribucién 01/03/2014 1000 250421 358837153 0.00000000
B 01/03/2014 1000 250422 §.79550000 0.00000000
------ F FP_FPCF | Fete Planta Envasadora -> Centro de Distribucion (Caja Fisica) v 01,/03/2014 1000 50477 479728788 000000000 W
< > < >

GENEX MenuWindow 04:10:40 p. m.
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MODELO DE OPTIMIZACION TACTICA Y FINANCIERA DE LA CADENA DE
SUMINISTROS GLOBAL PARA LA INDUSTRIA CERVECERA

Produccion Envasado Distribucion

Transferencias Estados Financieros



/h‘ Produccioén Envasado Distribucion Transferencias Estados Financieros

Escenario Periodo Centro Distribucion
Centros de 0 SOPALM-SOPALM-1 2014 Total Centro Distribucién
Distribucion Despacho de Productos Finales
Recepcion de Importaciones _ Cartagena Santa Marta Bogoté Bucaran
Recepsion de CEDIS \/a I | e . Poker R 330cc X 30 0 0 0
Moias Receneitn ] B a rra n u | I Ia Pony Malta Pet 200ccX30 0 0 5,451
. ' 4 8§ & q Pony Malta BSplit Pet 200X30 0 0 0
Reempacado de Producto Pony Malta Fresa Pet 200X30 0 0 0
Prodliccion e Combos Pilsen R 330cc X 30 0 0 0
_ Pony Mita Pet 1.5L X 6 0 0 5,353
Horas Produccion | Anuiila | ia R 320ee X 20 52 148 4Q ARQ n
Despacho de Combos
) oductos a Zonas - ;"f bopors T —_— ‘ Barranquilla Cartagena Santa Marta Valledu
R = Pilsen Lta 330cc X 12 Agr 19 19 19
L i — S Club Col Lta 330cc X 6 Agr 205 205 205
Volumen de Despacho b Berioth fadonists S LMD Pilsen Tw 330cc X 6 Agr 343 343 343
[Ty . ' | : e oo Aguila Lta 330cc X 18 Agr 127 127 127
| arbosa Barranquilla o, 2 cauP2 Cola&Pola Pet 1.5LX2 Agr 227 227 227
Inventario Final Honda > o=> Apartado Aguila Lig Lta 330ccX4 Agr 177 177 177

Aguila Lig Lta 330ccX10 Agr 31 31 31



ﬁ Produccién
Centros de
Distribucion
Recepcion de Imp ortaciones|

Recepsion de CEDIS
Horas Recep
Reempacado de Producto
Produccic e Combc
H Produccion
Despacho a CEDIS
Despacho Combos a Zonas |

Volumen de Despacho

Envasado

Distribucion

Transferencias

Estados Financieros

O Escenario
SOPALM-SOPALM-1

Periodo

Zona Consumo
2014 Total Zona Consumo

Valle

BL cafama

ga

" Medellin

Barranqwlla

C,a[tcx ena
J elva i |

Despacho de Productos Finales

Poker R 330cc X 30

Pony Malta Pet 200ccX30
Pony Malta BSplit Pet 200X30
Pony Malta Fresa Pet 200X30
Pilsen R 330cc X 30

Pony Mita Pet 1.5L X 6

Aguila Lig R 330cc X 30
Aguila RN 330cc X 30

Despacho de Productos Sustitutos

241,15
34,301
24

24
161,016
45,270
397,975
167,860

Deficit de Productos Finales

Poker Lta 330ccX 24
Poker R 330cc X 30
Poker Lta 330cc X 6

Pony Malta Pet 200ccX30

Pony Malta BSplit Pet 200...
Pony Malta Fresa Pet 200...

Pilsen R 330cc X 30

Pony Mita Pet 1.5L X 6
Aguila Lig R 330cc X 30
Aguila RN 330cc X 30
Aguila RN 225cc X 38
Pony Malta R 330cc X 30
Maltizz Kiwi Pet 400ccX12
Maltizz Kiwi Pet 225¢ccX15
Maltizz Mcuya Pet 400cc...
Maltizz Mcuya Pet 225cc...
Aguila LigR 750cc X 16
Poker R 750cc X 16

49,850
465,229
56,825
30,244
87

87
33,041
40,573
140,224
83,993
25,191
21,303
2,560
1,640
2,560
1,640
15,187
110,578



ﬁ Produccioén Envasado Distribucién Transferencias Estados Financieros

Q Escenario Periodo Centro Distribucion
Centros de SOPALM-SOPALM-1 2014 Total Centro Distribucion
Distribucion Producto Final Décifit de Politica de Inventarios de
Total Producto Final Y
- - : 80,000 Productos Finales
Recepcion de Importaciones
50.000 Costefia R 350cc X 30 92,715
;_"‘.'Jl’ ensioon a CEDI ’:v " fi
wecepsionde LEULS v : Costefiita R 175¢cc X 38 28,345
40.000
7 = ‘ 40,000 > - ~ Pilsen Night Lta 269ccX24 437
= ‘ 20.000 pod = Miller Lite Lta 3300cX24 2,910
Reempacado de Producto »
, .}M Maltizz Pet 400ceX12 647
0 ® ~ — ——a p—
e e 2014-03-31  2014-04-14  2014-04-28  2014-05-12  2014-05-26  2014-06-09 MNEZ PR S200GK15 o
2014-04-07 2014-04-21 2014-05-05 2014-05-19 2014-06-02 @ Total Producto Final 2472 365
HOT: d n
Despacho a CEDIS Combo Déficit de Politica de Inventarios de Combos
- Total Combo
Despacho Productos a Zonas i Pony Mita Pet 1.5LX2 Agr 4,268
5 200 Pony Malta Pet 200 X6 Agr 35,214
espacho Combos a Zonas
150 Pony Malta MIX Pet 200cc.. 1,178
Volumen de Despacho . Pony Malta PET 1.5x2+ P.. 163
100 ® P ® == I
—~ Pony Malta PET 1. +P.. 1
Hora ( . I a _ - = o ony Malta PE 5x2 63
o > S Maltizz MIX Pet 225¢ccX15 4,083

. . o —— :,__ ~ ‘ = ° 4
Inventario Final 0 v @ Total Combo 45,071

2014-04-07 2014-04-14 2014-04-21 2014-04-28



Produccidn

()

Producto Final (Alias)
Total Producto Final (Alia

Envasado Distribucién Transferencias Estados Financieros
O Escenario Periodo Centro Distribucion
Centros de SOPALM-SOPALM-1 2014 Total Centro Distribucién
Distribucion

ecepcion de Importaciones Santa Marta.
Barranquilla

= Cartagena“

| - Producto a Reempacar
Hespachoa CEMIS — 1l Producto a Reempacar
) Pro¢ t ) n Aguila Lta 330cc X 6 Evt 447
: : ‘ Aguila Lta 330cc X 6 PAS 403
PRSPECTO LOMDos & Z0nas @ Total Producto Final 850
lumen de Desp 0

Producto Reempacado

— || | Producto Reempacado

Aguila Lta 330cc X 24 Evt 112
Aguila Lta 330cc X 24 PAS 101
@ Total Producto Final (Alias) 213



ﬁ Produccion Envasado Distribucion Transferencias

Estados Financieros

Escenario
Centros de @ SOPALM-SOPALM-1

Periodo
2014

Ctro Distribucion (Alias)
Total Ctro Distribucion (A

Distribucion Productos Finales

Recepcion de Importaciones

Recepsion de CEDIS

Horas Recepcion

Reempacado de Producto

Produccion de Combos

Horas Produccion

Despacho a CEDIS

Aguila Lig R 330cc X 30
Aguila RN 330cc X 30

Despacho Productos a Zonas

Despacho Combos a Zonas Aguila RN 225cc X 38
Pony Malta R 330cc X 30
Aguila Lig R 750cc X 16
Horas Despacho Costefia R 350cc X 30
Costefiita R 175cc X 38

Volumen de Despacho

Inventario Final

© Total Producto Final

141,137
74,864
84,864
34,782
34,619

1,555
21,283
523,550

Combos

Pilsen Lta 330cc X 12 Agr
Club Col Lta 330cc X 6 Agr
Pilsen Tw 330cc X 6 Agr
Aguila Lta 330cc X 18 Agr
Cola&Pola Pet 1.5LX2 Agr
Aguila Lig Lta 330ccX4 Agr
Aguila Lig Lta 330ccX10 Agr
@ Total Combo

850
9,000
15,080
5,600
10,000
7,800
1,350
49,680



Produccion

()

Estados
Financieros

Envasado

MET_VAR_FECHA_PAI
Costos de Horas Operaci¢

Reporte de P&L

@ Chile
@ Colombia

Analisis Vertical

Espana
@ Estados Unidos

Analisis de P&L

@ Mexico

Andlisis de Costos

Se—

/
4
& R /
- —~—
e S —
— /

2014-03-31 2014a-04-07

2014-04-14 2013-04-21

2014-04-28

2014-05-05

2014-05-12

Distribucion Transferencias Estados Financieros
Escenario Periodo Pais
SOPALM-SOPALM-1 2014 Total Pais
Costos

Costos de Horas Operacién
Costos de Inventario
Costos de Produccién
Costos de Sustitucion
Costos de Transporte
Costos de ventas

Costo de Importacién

Costos Fijos

2014-05-19 2014-05-26

2014-06-09

$12

$0
$6,825
$0
$66
$6,904
$126
$0

2014-056-16



/ﬁ* Produccion Envasado Distribucion Transferencias Estados Financieros

. Escenario Periodo Pais
Transferencias de SOPALM-SOPALM-1 2014 Total Pais
Producto Final
Valor Exportacién B
\ Exportaciones , Costefiita R 175¢cc X 38 $2
Costefia R 350cc X 30 $2
, Pony Malta R 330cc X 30 S5
’ fnr imparacion Aguila RN 330cc X 30 $7
’ Costo Importaciones Aguila Lig R 330cc X 30 $7
Aguila Lig R 750cc X 16 $12
Pony Malta Pet 200ccX30 $13
Pony Mita Pet 1.5L X 6 $13
@ Espana @ Chile
13

2014-03-31 2014-04-14 2014-04-21 2014-04-28 2014-05-0

w

2014-05-12 2014-05-19 2014-05-26 2014-06-02 2014-06-09 2014-06-16



/n‘ Produccién Envasado Distribucién  Transferencias Estados Financieros

O Escenario Periodo Pais

Transferencias de SOPALM-SOPALM-1 2014 Total Pais

Producto Final

— ' Costo de Importac... a
| -

s | Costefiita R 175cc X 38 $3
Valor Exportaciones Costefia R 350cc X 30 83
- » Pony Malta R 330cc X 30 $9

Valor Importaciones

Aguila RN 330cc X 30 s
Aguil Lig R 3300c X 30 $12
Pony Malta Pet 200ccX30 $18
Pony Mita Pet 1.5L X 6 $18
Aguila Lig R 750cc X 16 $19

(]
|

2014-03-31 2014-04-14 2014-04-21 2014-04-28 2014-05-05 2014-05-12 2014-05-19 2014-05-26 2014-06-02 2014-06-09 2014-06-16



/h‘ Produccion Envasado Distribucion Transferencias Estados Financieros

Estados ©) conminsommini e
Financieros
— . Espana Chile Colombia Mexico Estados Unid... © Total Pals
Ingresos por Ventas $3,496 $4,173 $2,321 $108 $3,892 $13,989
Analisis Vertical Valor Exportacién $69 $13 S0 $0 $0 $82
Aral o Costos de Horas Operacién $2 S4 $2 $0 $3 $12
‘ Costos de Inventario S0 $0 S0 S0 $0 S0
Analisis de Costos Costos de Produccién $1,981 $1,886 $1,029 $0 $1,929 $6,825
Costos de Sustitucién S0 S0 S0 S0 S0 S0
Costos de Transporte $33 $14 $11 SO $8 $66
Costos de ventas $2,016 $1,905 $1,042 S0 $1,941 $6,904
Costo de Importacion $104 $22 S0 SO S0 $126
Ganancia Bruta Corporativa $1,445 $2,259 $1,279 $108 $1,952 $7,042
Costos Fijos SO S0 S0 S0 S0 S0
Ganancia Operacional por Pals $61 $657 ($260) ($2,215) $699 ($1,057)
Impuesto Sobre la Renta por Pals $105 $258 $25 S0 $372 $760

Ganancia Neta por Pals S0 $0 S0 $0 S0 $0



/ﬁ‘ Produccion Envasado Distribucion Transferencias Estados Financieros

Estados SOPALNM SOPALM.1 2014 ©) capeis
Financieros

— Espana % de Ing. % de T.Emp. Total Empresa
’ Reporte de P&L Ingresos por Ventas $3,495.60 98.07% 24.99% $13,089.24
Valor Exportacién $68.88 1.93% 84.09% $81.92
Ingresos Totales $3,564.48 100.00% 25.33% $14,071.16
[ Analisis de P&l ] Costos de Horas Operacion $2.48 0.00% 20.63% $12.04
’ Aralic o b | Costos de Inventario $0.00 0.07% 14.62% $0.01
— Costos de Produccién $1,980.78 55.57% 20.02% $6,825.30
Costos de Sustitucion $0.00 0.00% 00% $0.00
Costos de Transporte $32.78 0.92% 49.41% $66.35
Costos de ventas $2,016.05 56.56% 29.20% $6,903.70
Costo de Importacion $103.84 2.91% 82.67% $125.61
Ganancia Bruta Corporativa $1,444.59 40.53% 20.51% $7,041.84
Costos Fijos $0.00 0.00% 00% $0.00
Ganancia Operacional por Pals $61.43 1.72% -5.81% ($1,057.08)
Impuesto Sobre la Renta por Pals $104.89 2.94% 13.80% 760.09

Ganancia Neta por Pals $0.00 0.00% 00% $0.00



ﬁ Produccién Envasado Distribucion Transferencias Estados Financieros

@ Escenario Periodo Linea Envasadora Producto Final
Plantas SOPALM-SOPALM-1 2014 Total Linea Envasadora Total Producto Final
Envasadoras
T— — " | Volumen de Envasado de
Envasado de Cerveza ol Bl _ Pony Malta BSplit Pet 200X30 24
- ' IO = =N Pony Malta Fresa Pet 200X30 24
l Horas Envasado | L R e _ <
f Linaa 7 Medellin _ Costefia R 350cc X 30 28,681
Linea Krones Barranguilla _ Costefita R 175cc X 38 31,487
tinea 2 sarranquilia || Pony Malta Pet 200ccX30 34,301
D] Bucren - Pony Mita Pet 1.5L X 6 45270
unea2valc [ Aguila Lig R 750cc X 16 73,282
Linga PET Valls -
@ Pony Malta Pet 200ccX30 @ Pony Malta BSplit Pet 200X30 Pony Malta Fresa Pet 200X30 @ Pony MitaPet 1.5LX 6
@ Pony Malta R 330cc X 30 @ Poker R 330cc X 30 Pilsen R 330cc X 30 ® Aguila LigR 330cc X 30
@ Aguila RN 330cc X 20 Aguila RN 225¢cc X 38 ® Aguila LigR 750cc X 16 @ Costefia R 250cc X 20 =

@r—
> L

o — -

> - ‘

2014-03-21 2014-04-07 2014-04-14 2014-04-21 2014-04-28 2014-05-05 2014-05-12 2014-05-19 2014-05-26 2014-06-02 2014-06-09 2014-06-16



ﬁ Produccion Envasado Distribucion Transferencias Estados Financieros

0 Escenario Periodo Planta Procesadora

Plantas SOPALM-SOPALM-1 2014 Total Planta Procesadora

Procesadoras

Horas Trabajadas en Planta Procesadora

Produccién de Mostos " Horaglgrr‘cti;r;arias Hoglaasn!i:;ras T'":::”:s
o — Procesadoras  Procesadoras  Plantas Pro.. 4
Despacho de Mostos —— — = =
Recepcion de Mostos Bucaramanga 383 35 418
: Viajes disrtrrib‘:c:o; STV - " 1
Medellin 549 60 609
Produccion de Cervezas @ Total Planta Proces... 1,713 151 1,864

Inventario Final de Mostos

Horas Produccion

@ Horas Ordinarias Plantas Pro... ® Horas Extras Plantas Proces...

3-31 2014-04-07 2014-04-14 2014-04-21 2014-04-28 2014-05-05 2014-05-12 2014-05-19 2014-05-26 2014-06-02 2014-06-09 2014-06-16

2014-03-31 2014 28

- L=l



ﬁ Produccion Envasado Distribucién Transferencias Estados Financieros

Escenario Periodo Planta Procesadora
Plantas O SOPALM-SOPALM-1 2014 Total Planta Procesadora
Procesadoras ’
‘ @ 2014 - | | Produccién del Mosto B
Produccién de Mostos | © ene 2014 | == hIt
— | e ‘ O fcb 2014 MOSTO PONY MALTA 85,321
vespacno de MiosStos
O ‘- 2014 MOSTO PILSEN RU 98,212
Recepcion de Mosto © abr 2014 MOSTO AGUILA 172,177
e dictrihuridn 2014.04.07 MOSTO ESTANDAR 183,774
2014.04-14 MOSTO AGUILA LIGHT 265,264
' ke o, ‘e 2014-04.21 stal Mosto 804,749
Inventario Final de Most . 2014-04-28 ;
@® MOSTO AGUILA MOSTO ESTANDAR MOSTO AGUILA LIGHT @ MOSTO PONY MALTA ® MOSTO PILSEN RU
- : > o ® -
—o — C e 4 - - .

2014-03-31 2014a-04-07 2014-04-14 2014-04-21 2014-04-28 2014-05-05 2014-05-12 2014-05-19 2014-05-26 2014-06-02 2014-06-09 2014-06-



Produccidn

A

Envasado

Distribucion

Transferencias

Estados Financieros

Plantas
Procesadoras

Produccién de Mostos

Escenario
SOPALM-SOPALM-1

©

Periodo
2014

Planta Procesadora
Total Planta Procesadora

® MOSTO AGUILA

@

MOSTO ESTANDAR

MOSTO AGUILA LIGHT @ MOSTO PONY MALTA

L .
o
—
2014-04-28 2014-05-05

Produccién del Mosto A

- hi/t

MOSTO PONY MALTA 85,321
MOSTO PILSEN RU 98,212
MOSTO AGUILA 172177
MOSTO ESTANDAR 183,774
MOSTO AGUILA LIGHT 265,264

© Total Mosto 804,749

@ MOSTO PILSEN RU
2014-05-12 2014-05-1 2014-05-26 2014-06-02 2014-06-09 2014-06-16




/ﬁ* Produccioén Envasado Distribucion Transferencias Estados Financieros

Escenario Periodo Planta Procesadora
Plantas SOPALM-SOPALM-1 2014 Barranquilla
Procesadoras
Produccién de Producto Marca £
> Mo hi/t
Pony Malta 14,098
Despacho te Mastos Costefiita 15,814

Aguila 40,097

Aguila Light 168,963

viajes distribucic | @ Total Producto Marca 238,971
Produccién de Cervezas

‘ ¥ ?
’ oras Produccic

® Pony Malta Aguila Aguila Light @ Costefita

20,000

10,000

el e - — ‘, —:,,,, — : - TR
0 Ny e 6 e —— - ———. . S~ —a : ——

2014-04-07 2014-04-14 2014-04-21 2014-04-28 2014-05-05 2014-05-12 2014-05-19 2014-05-26 2014-06-02 2014-06-09 2014-06-16

2014-03-31



OPTEX Optimization Expert System
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OPTEX-EXCEL-MMS

O

cl

B R e

W oo o= o

Suma da VDUAL

a5

GRF_RR_SPEW

c (o] E F =] H | J K

Cubrimiento de Demanda($/und)

FAMILIA ESCENARIO
PTEMP A

SISTEMA
WONG - Acopic Frutas - Wong - Regbanpac

Cubrimiento de Demanda($/und)

FECHA
10/07/2015

AN

010120 LA 2011 01/03/2011

TD_RR_SPEW DATA_RR_SPEW GRF_RR_OMRC TD_RR_OMRC

Jx
B C D E F G H

Suma de VDUAL Etiquetas de columna  ~
Etiquetas de fila  ~ | EXP1

EXP10 EXP11 EXP12 EXP13 EXP2

01/01/2011 1.99 2.9 2.72 2.7 279 2.17
01/02/2011 1.99 2.9 (o] o 279 2.17
01/03/2011 2.54 3.45 (o] o o 2.72
01/04/2011 2.27 3.18 o] o] o 2.45
Total general 8.79 12.43 2.72 2.7 5.58 0.51

ALL THE RESULTS IN ONE EXCEL BOOK - AUTOMATICALLY.
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EXP3 EXPS5
2.05 2.33
2.05 2.33

2.6 2.88
2.33 2.61
9.03 10.15
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COD_PED
EXFL

EXPID

EXPI1
EXPI2
EXPI3

EXPZ

EXP3

EXFS

EXPE

EXFT

EXFE
EXPD
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Fre2
Fred

EXPB EXPT EX

242 251
242 251
2.97 3.00
2.7  2.79
10.51 10.87 1

B1 - Jx COD_PED
A B c D E
1 [FeCHA ICDD_PED-ICDD_PRF HOLGURA VDUAL
z | 0L/01/2011 EXP1 EXPRE 302044  1.99
3 | 0L/01/2011 EXP10 EXPRE 33480 2.9
4 | 01/01/2011 EXP11 EXPRE 54800  2.72
s | 0L/01/2011 EXP12 EXPRE 716216 2.7
& | 0L/01/2011 EXP13 EXPRE 194292  2.79
7 | 0L/01/2011 EXP2 EXPRE 70200  2.17
2 | 0L/01/2011 EXP3 EXPRE 59400  2.05
o | 0L/01/2011 EXPS EXPRE 2052  2.33
10 | 01/01/2011 EXP6 EXPRE 59824  2.42
11 | 01/01/2011 EXP7 EXPRE 4320 2.51
12 | 01/01/2011 EXP8 EXPRE 14040  2.47
12 | 01/01/2011 EXPS EXPRE 2200 2.6
14 | 01/01/2011 Prel PREM 4800  1.31
15 | 01/01/2011 Pre2 PREM 43200  1.87
16 | 01/01/2011 Pre4 PREM 54200  2.19
17 | 01/01/2011 Pres PREM 9720  2.31
12 | 01/01/2011 Pre6 PREM 178003 1.81
12 | 01/01/2011 Pre7 PREM 10359 2.13
20 | 01/01/2011 Pres PREM 4168582  1.91
21 | 01/01/2011 Pre9 PREM o o
22 | 01/01/2011 Res1 RESCA 19267 2.047
23 [ 01/01/2011 Res2 RESCA o o
24 | 01/01/2011 Res3 RESCA 10279 1.847
25 | o1/01/2011 sP1 SPRE 75600  2.59
, GRF_RR_SPEW TD_RR_SPEW
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OPTEX-EXCEL-MMS

Wi PCE - Excel - »
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OPTEX Optimization Expert System

LINKING OPTEX
BUSINESS INTELLIGENCE TECHNOLOGIES



X q/ Optimization Expert System

OPTEX Optimization Expert System

LINKING OPTEX
GEOGRAPHIC INFORMATION SYSTEMS
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?§ q/ Optimization Expert System

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

Herbert Simon

Alfred Nobel Memorial Prize in Economic Sciences (1978)

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

Research Center for
Advanced Decision Technologies



