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DATABASE ALGEBRAIC LANGUAGE



ALGEBRAIC LANGUAGEs:
Database Language

Computer Programming 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.

CLICK OVER THE IMAGE TO OBTAIN MORE INFORMATION



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

Then the mathematical modeler can use EXCEL to fill the tables that 
integrate the input of the Mathematical Modeling Information System 

(MMIS)    

CLICK OVER THE IMAGE TO OBTAIN MORE INFORMATION



OPTEX MATHEMATICAL MODELING INFORMATION SYSTEM 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

 MATHEMATICAL DEFINITIONS
 ADVANCED OPTIMIZATION



ALGEBRAIC LANGUAGES OBJECTS

MATHEMATICAL DEFINITIONS
• Index, Sets, Parameters, Variables, Equations, 

Objective Functions, Planning Horizons, Decision 
Trees

DECISION SUPPORT SYSTEMS

• Problems = S (Equations, Variables, Objective 
Functions)

• Model = S (Problems, Data Flows)

• DSS = S (Models, Data Flows)

DATA MODEL 
• DSN, Data Tables, Fields
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OPTEX- DATABASE ALGEBRAIC LANGUAGE 

SQL

Server

Internet - Intranet

MM

Server

MATHEMATICAL

MODEL

SERVER
INFORMATION

SYSTEM

EASY DEVELOPMENT MATHEMATICAL MODELS
IN A LAN-WAN ENVIRONMENT USING THE POWER

OF THE DATABASE SERVERS



OPTEX- DATABASE ALGEBRAIC LANGUAGE 

SQL

Server

Internet - Intranet

MM

Server

MATHEMATICAL

MODEL

SERVER
INFORMATION

SYSTEM

THE IMPLEMENTATION OF A 
DECISION SUPPORT SYSTEMS IS BASED IN 

A FILLING THE BLANKS PROCESS



OPTEX- DATABASE ALGEBRAIC LANGUAGE 

MATHEMATICAL MODELS BASIC ELEMENTS
ARE STORED IN A DATA BASE



JVB-08/94OPTEX

Min St Sj Sh CTt(GTjth)

sujeto a:

GDzth =  SuTN(z) LDuzth

GDzth + GHAzth + DEFzth = DEMzth

ENuth - SjL1(u)  GTEjuth

- SvL2(u) LLvuth = 0

. . . . . 

z  NOD

t = 1,T

h = 1,NH

z  NOD

t = 1,T

h = 1,NH

u  LIN

t = 1,T

h = 1,NH

INDEXESINDEXES

OPTEX- DATABASE ALGEBRAIC LANGUAGE 



OPTEX- DATABASE ALGEBRAIC LANGUAGE 

DATABASE 
CONNECTIVITY 



THE MODELER CAN EXPLORE THE 
MATHEMATICAL MODELING DATABASE FOLLOWING 

THE PRINCIPLES OF THE RELATIONAL INFORMATION SYSTEMS

TABLES RELATED 
WITH THE 

INDEX 
TABLE

OPTEX- DATABASE ALGEBRAIC LANGUAGE 



INDEX
VARIABLE

INDEX

PARAMETER 
INDEX

CONSTRAINT
INDEX

ALIAS
INDEX

PROBLEM
INDEX

DATA TABLE
INDEX

FIELD
INDEX

THE MODELER CAN EXPLORE THE 
MATHEMATICAL MODELING DATABASE FOLLOWING 

THE PRINCIPLES OF THE RELATIONAL INFORMATION SYSTEMS

OPTEX- DATABASE ALGEBRAIC LANGUAGE 
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OPTEX- DATABASE ALGEBRAIC LANGUAGE 

THE ALGEBRAIC LANGUAGE OF OPTEX IS BASED IN
ALGEBRAIC SETS THEORY.

THE SETS DETERMINE THE EXISTENCE‘S CONDITIONS 
OF THE VARIABLES AND THE CONSTRAINTS 

AND THE LIMITS IN SUMMATIONS AND OTHER OPERATORS.

TWO TYPE OF INDEXES ARE CONSIDERED: 
PRIMARY: DIRECTLY READ FROM THE DATA TABLES

SECONDARY: RESULTS FROM OPERATIONS BETWEEN SETS

A SETS CONTAIN VALUES FOR A DEPENDENT INDEX BASED ON 
THE VALUE OF OTHER INDEXES THAT ACT AS INDEPENDENT INDEXES.



OPTEX- DATABASE ALGEBRAIC LANGUAGE 

INDEPENDENTS 
AND 

DEPENDET INDEXES

cCPE(e,p)

c dependent index
p,e independent 



OPTEX- DATABASE ALGEBRAIC LANGUAGE 

OPERATION 
BETWEEN SETS

cCPE(e,p)
=

cECN(e,p)  cPC(e,p)



OPTEX- DATABASE ALGEBRAIC LANGUAGE 

DATABASE 
CONNECTIVITY 



GAMS
AUTOMATIC GENERATION OF 

MATHEMATICAL MODEL- DATA MODEL   
SQL CONNECTIVITY



IBM-OPL
AUTOMATIC GENERATION OF 

MATHEMATICAL MODEL- DATA MODEL   
SQL CONNECTIVITY



DATA WINDOW IN FORM VIEW TO 
CAPTURE 

SET’s PARAMETRIZATION 
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OPTEX- DATABASE ALGEBRAIC LANGUAGE 

DATABASE 
CONNECTIVITY 



INDEXESALGEBRAIC FORMULATION 

ALGEBRAIC FORMULATION 

OPTEX- DATABASE ALGEBRAIC LANGUAGE 



TIPO DE SERIE INTERPRETACIÓN 

E 
ESCALÓN 

(STEP) 

 
I 

IMPULSO 
(PULSE) 

 
P 

POLI LÍNEA 
(POLY LINE) 

 

 

MULTIPLES WAYS OF
DATA INTERPRETATION

OPTEX- DATABASE ALGEBRAIC LANGUAGE 



OPTEX PROVIDES TOOLS TO CHECK THE 
CORRECT FORMULATION OF THE 

XXX COMPONENTS OF THE MODELS

FILE TEXT REPORT

CHK_XXX.LOG



DATA BASE REPORT

DB_XXX.DBF



JVB-08/94OPTEX

Min St Sj Sh CTt(GTjth)

sujeto a:

GDzth =  SuTN(z) LDuzth

GDzth + GHAzth + DEFzth = DEMzth

ENuth - SjL1(u)  GTEjuth

- SvL2(u) LLvuth = 0

. . . . 

z  NOD

t = 1,T

h = 1,NH

z  NOD

t = 1,T

h = 1,NH

u  LIN

t = 1,T

h = 1,NH

VARIABLES

OPTEX- DATABASE ALGEBRAIC LANGUAGE 

CONDITIONS OF 

EXISTENCE 
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OPTEX- DATABASE ALGEBRAIC LANGUAGE 



OPTEX- DATABASE ALGEBRAIC LANGUAGE 

CONDITIONS OF 

EXISTENCE ALGEBRAIC FORMULATION 

CONDITIONS OF EXISTENCE 

ALGEBRAIC FORMULATION 



MO

IL

MO

WO MO

Tiempo

OPTEX- DATABASE ALGEBRAIC LANGUAGE 

FOR DISCRETE TIME MODELS, THE 
PLANNING HORIZON MAY BE IN YEARS, 

MONTHS, DAY, HOURS, MINUTES, … 
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OPTEX- DATABASE ALGEBRAIC LANGUAGE 

COORDINATED MODELS
OVER SPACE, DECISION AND TIME



PROBLEMS

MODELS

OPTEX – DECISION SUPPORT SYSTEM ELEMENTS

A PROBLEM IS A COLLECTION OF CONSTRAINTS  

A MODEL IS A COLLECTION OF PROBLEMS 

CONNECTED BY A CONTROLLER OF THE SOLUTION 
PROCESS



PROBLEMS

MODELS

OPTEX – DECISION SUPPORT SYSTEM ELEMENTS

A PROBLEM IS A COLLECTION OF CONSTRAINTS  

A MODEL IS A COLLECTION OF PROBLEMS 

CONNECTED BY A CONTROLLER OF THE SOLUTION 
PROCESS



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. 

=+

MATHEMATICAL 
PROGRAMMING

MATHEMATICAL 
PROGRAMMING

MATHEMATICAL 
PROGRAMMING



=+

ELECTRICITY

GAS

ELECTRICITY

AND

GAS

HAVING IN THE MIND THAT A MATHEMATICAL PROGRAMING (MP)
STORE IN AN INFORMATION SYSTEM IS STANDARD; THEN IT IS 

POSSIBLE TO JOIN TWO MP PROBLEMS TO OBTAIN A NEW MODEL. 



IF THE MODELS ARE IN A COMPUTER CODE THE UNION OF TWO OR 
MORE PROGRAMMING CODES DON’T GENERATE A CORRECT 

COMPUTER CODE

=+

ELECTRICITY

GAS

ELECTRICITY

AND

GAS



OPTEX CAN GENERATE EASILY A NEW MODEL AS
THE ADDITION OF TWO OR MORE MP MODELS 

OR AS VARIATION OF AN ALREADY EXISTING ONE

=+

ELECTRICITY

GAS

ELECTRICITY

AND

GAS



S&OP
Sales and Operations

Planning

LOG-FIN
Logistics Investment

Financial Risk

Expansion
plans

STRATEGIC PLANNING

Simulated
Operations
Plans

OPCHAIN 
INTEGRATION INVESTMENT- OPERATIONS

SCD
Supply Chain

Design

PRESENT

FUTURE

Future Cost
Operation

Present Cost

Investment

“DETERMINISTIC”

RANDOM



HYDRAULIC SYSTEM
COORDINATOR PROBLEM: MODBENCO

CCP, CGH, CGS, COE, CSP, EQE, SQE

yk

ELECTRIC SYSTEM
SUB-PROBLEM: MODBENUNNU

DUN, NUN

k

vk

OPTEX- BENDERS IMPLEMENTATION 



HYDRAULIC SYSTEM
COORDINATOR PROBLEM: MODBENCO

CCP, CGH, CGS, COE, CSP, EQE, SQE

yk

ELECTRIC SYSTEM
SUB-PROBLEM: MODBENNU

DUN, NUN

k

vk

MODEL: MODBENNU

OPTEX- BENDERS IMPLEMENTATION 



A DECISION SUPPORT SYSTEM IS A COLLECTION OF
MODELS AND DATA FLOW  ALL USING THE SAME DATA MODEL

AND THE SAME FRAMEWORK 

PTA
Aggregated Industrial 

Operations
Tactical Plannings

DEM
Demand

Long/Medium/Short 
Term

INV
Inventory

Policies

Demand Forecasting
Medium/Short Term

Demand Stages
Medium/Short Term

Inventory
Policies

Production
Goals

POD
Production
Scheduling

DIS
Distribution
scheduling

Distribution
Goals

PCO
Sourcing

Scheduling

Consumption
Goals

Production
Orders

Distriution
Orders

Purchase
Orders

PES
Supply Chain Design

Marjet Stages
Long/Medium Term

Expansion
Plans

DSS

DSS

MODELS

OPTEX – DECISION SUPPORT SYSTEMS ELEMENTS



DATABASE 
ALGEBRAIC LANGUAGE

FOR EXCEL



THE MATHEMATICAL MODELER CAN USE EXCEL TO FILL THE TABLES 
THAT INTEGRATE THE INPUT OF THE MATHEMATICAL MODELING 

INFORMATION SYSTEM (MMIS).

THE TABLES CAN BE MAINTAINED PERMANENTLY IN EXCEL OR CAN 
BE STORAGED IN THE MMIS OF OPTEX



CLICK OVER THE IMAGE TO OBTAIN

MORE INFORMATION



OPTEX-EXCEL-MMS

OPTEX-MMIS

If the user don’t like to convert the EXCEL-TABLES to OPTEX-
MMIS he could be work with EXCEL books all time.



STRUCTURED MATHEMATICAL MODEL PROGRAMS

CLICK OVER THE IMAGE TO OBTAIN MORE INFORMATION

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.

http://doanalytics.net/Documents/OPTEX-Structured_Programming.pdf
http://doanalytics.net/Documents/OPTEX-Structured_Programming.pdf


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

Herbert Simon
First Winner of Nobel Prize in Economics (1978)

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


