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IMPLEMENTATION AND VALIDATION OF THE IDIS

The implementation of the IDIS requires several steps for the 
correct operation of OPTEX-GUI, the steps are:

 Checking of the data model of the IDIS

 Loading data to the template OPTEX_VRP.xls

 Generation of OPTEX-GUI structures 

 Import the data to the IDIS to be accessed by OPTEX-GUI

 Check the integrity of the IDIS, taking into account the rules 
established by the modeler



CHECKING THE DATA MODEL OF THE IDIS

Below, it is the process to review and validate the data model of the IDIS to continue once all tables that are
part of the MMIS has been loaded. This process is aimed to introduce the services provided by OPTEX to
facilitate implementation, correction and set up of industrial data information system. This will be followed as
a guide the generated reports to access tables that contain the data model structure: CAMRE, CDBAS and
DDBAS.

The first step is to proceed to create the tables that are defined in the MMIS, so must access to the table that
contains Data Tables and to active with the click on the right bouton mouse of the service of creation of
tables, as shown in the following image.



CHECKING THE DATA MODEL OF THE IDIS

The result of the process is the creation of tables and reports CREAR_DB.LOG and ERROR_CREAR_DB. LOG
that contains, if any, the found errors; such as the following image presents it.



CHECKING THE DATA MODEL OF THE IDIS

In this case, it was found inconsistencies in the length of the relational fields (keys) defined in the table
CAMRE with the existing tables fields, the errors are presented for the COD_VEH and COD_PED fields. To find
the errors you can access the CAMRE table and from there locate the inconsistencies; to do this access option
RELATED TABLES (Tablas Relacionadas), as shown in the following image.



CHECKING THE DATA MODEL OF THE IDIS

As you can see, the inconsistency is generated in the CAMRE table that has reversed lengths to COD_PED and
COD_VEH. The correct OPTEX-EXCEL template is presented below.



CHECKING THE DATA MODEL OF THE IDIS

In addition, three tables included in the definition of tables that are not part of the problem should be
eliminated: DIAS, ESC_DIA and HORARIOS. Below, the EXCEL template already is correct. It should be noted
that although the initial location of the tables is the permanent data area (I) since this facilitates the revision
of the data contained in the IDIS, later, when you go to make runs of models, it must relocate the tables in
accordance with scenarios for the runs of the mathematical models.



GENERATION OF EXCEL TEMPLATES

OPTEX provides services to generate the EXCEL templates that are required to load industrial data. This
service can be performed from the table of data tables, accessing the CREATE TABLE BOOK EXCEL XML option
which will be the base to load data from the IDIS with the right click of the mouse.



GENERATION OF EXCEL TEMPLATES

The template generated by OPTEX is stored in the permanent industrial data area of IDIS, the name given to
the template is OPTEX_aaa, where aaa is the name given to the application. The template can be downloaded
from the URLs:
 http://www.doanalytics.net/Documents/OPTEX_VRP.xls
 http://www.doanalytics.net/Documents/OPTEX_VRP.xml

The template is generated in XML format and so that it is accepted by EXCEL should be considered when you
try to open it EXCEL submit the following message, to which you must respond Yes. If the extension of the
book is changed to .xml prevents this message.

Then EXCEL will present the following window, the user must select setting of the book (Configuración del
libro) and then Accept.

http://www.doanalytics.net/Documents/OPTEX_VRP.xls
http://www.doanalytics.net/Documents/OPTEX_VRP.xml


GENERATION OF EXCEL TEMPLATES

Finally, the user will enter the book with all the tables in the information system to load data from the IDIS. It
is recommended to the user to change format to conventional EXCEL and then use OPTEX macros to export to
CSV. The template includes second-row description of fields and their units, this information is taken from
CDBAS and DDBAS tables from template in EXCEL.



GENERATING OPTEX-GUI STRUCTURES

This process enables the generation of a GUI interface that enables the modeler and the functional user to
navigate and to explore industrial data information system (IDIS). This allows to a mathematical modeler,
non-expert in SQL statements, generate a user interface, fast, with basic support for maintenance and queries
of the IDIS. To carry out the process you must access the service GENERATION STRUCTURES OPTEX-GUI with
the right click of the mouse in the menus of OPTEX-GUI Explorer window.



GENERATING OPTEX-GUI STRUCTURES

Through this process, OPTEX load the necessary information to set up a first version of
the GUI (Graphic User Interface) which is based on:
 Exploration of the area of IDIS menus
 Generation of keys of ordering (indexes) to relate/link the tables of the IDIS
 Configuration of the container window (shell windows) to facilitate access to tables
 Configuration data window to control the information presented in each data

window.

In this way, OPTEX eliminates all the programming work that involves developing an
interface for the functional user; however, if the modeler wishes to create windows
and/or menus specialized to functional user, this is already possible because OPTEX
has other alternatives for this purpose.



LOADING INDUSTRIAL/BUSINESS DATA

Loading data from the IDIS involves three steps:
 Loading data to the template OPTEX_VRP.xls
 Import the data to the IDIS to be accessed by OPTEX-GUI
 Check the integrity of the IDIS, taking into account the rules established by the Modeler

The last two steps will be presented, the first part of the work and the creativity of the 
user. The template loaded for this tutorial is linked to the URL:
http://www.doanalytics.net/Documents/OPTEX_Plantilla_Data_VRP_1.xlsx

http://www.doanalytics.net/Documents/OPTEX_Plantilla_Data_VRP_1.xlsx


LOADING INDUSTRIAL/BUSINESS DATA

From the EXCEL template should be to create the CSV file that will read OPTEX to load the 
database from the IDIS.



LOADING INDUSTRIAL/BUSINESS DATA

To perform massive importation, you must access to Import Tables IDIS (Importar Tablas
SIDI) service.



LOADING INDUSTRIAL/BUSINESS DATA

As a result of the process, OPTEX will generate the report INPUT_CHECK_DATA. LOG.



In the previous report, it is 
important to note that for the 
tables NODOS and VEH_NOD
have errors, which will be 
reflected in reported errors in 
the validation of the data. 
Therefore, the appropriate it is 
to correct these errors before 
proceeding to the checking of 
the quality of the IDIS. Below, 
it is the problem and the 
solution

Below, errors and its solution 
are analyzed. 

As a result of the process, 
OPTEX will generate the report 
INPUT_CHECK_DATA. LOG.

1. TABLE: NODOS  
 
The problem lies in the fact that the 
key associated with the index k is 
linked to the COD_NOD1 field which 
should be part of the master node 
table, and it is not. As the relational 
key COD_NOD1 is declared in the 
table CAMRE. Solution include 
COD_NOD1 in the table. 

 
Additionally, the table node has 
largest number of fields to be 
defined: COTA, COTE, TSER, 
COOR_X, and COOR_Y. In this case 
OPTEX reports error reported. 
Solution include the fields in the table 
definition or delete the data in the 
table, the latter was implemented. 

 
 

 

2. TABLA: VEH_NOD 
 

The OPTEX report indicates that the 
COD_NOD1 field is not included in 
the table VEH_NOD. Solution include 
such a field that is required to 
manage the index k. 

 

 
 

 
 

 

LOADING INDUSTRIAL/BUSINESS DATA



LOADING INDUSTRIAL/BUSINESS DATA

The new templates should be to reimport the data and the models; alternatively, the errors 
can be corrected directly at OPTEX-GUI.

The new templates are located at the URLs:
 http://www.doanalytics.net/Documents/OPTEX_Plantilla_Data_VRP_2.xlsx
 http://www.doanalytics.net/Documents/OPTEX_Plantilla_Modelo_VRP_5.xlsx

http://www.doanalytics.net/Documents/OPTEX_Plantilla_Data_VRP_2.xlsx
http://www.doanalytics.net/Documents/OPTEX_Plantilla_Modelo_VRP_5.xlsx


CHECKING THE QUALITY OF DATA OF THE IDIS

The validation of the data that you enter in the mathematical models is a fundamental step which
helps raise the level of reliability/quality of the data, thus avoiding possible errors in the execution of
the mathematical models. You should distinguish two types of errors:

 Integrity: related to the relations between the different entities/objects that are part of database
and mathematical models, stablishing via relational keys/codes/fields of different tables; and

 Veracity: related to the contents of the fields that are part of tables.

OPTEX provides services to validate the previous types of error. However, it is impossible to have an
automated process to ensure one hundred percent (100%) the non-existence of errors in accuracy. A
simple example of a data error can be the capability in volume in a vehicle that is 10 tons and the user
enters the system 9; If the entered data meets the range of validity, it is impossible to detect the
previous error of veracity.

Do not detect errors in the data translates into longer time implementation of models, since errors
can lead to problems in the solution of mathematical models that may be associated with different
causes, for example problems of feasibility, or leak in the mathematical models (uncontrolled
productions), which can be difficult/impossible for manual verification processes to detect. This
problem is increased in that mathematical models are related to problems of large dimensions.

OPTEX has validation in three points of the process, in:
 Loading data to the tables;
 The composition of sets; and
 The values of the parameters.

The first control is carried out at the time of loading data in the database, the last two during the
execution of the models.



CHECKING THE QUALITY OF DATA OF THE IDIS
RULES OF VALIDATION IN THE DATA MODEL

To configure data validation processes must access the table of settings of the fields from
the tables of data (DDBAS), which is done accessing the container windows Data Tables
and Fields of Data Bases, OPTEX-GUI, in the OPTEX-EXCEL template on the DDBAS sheet.



CHECKING THE QUALITY OF DATA OF THE IDIS
RULES OF VALIDATION IN THE DATA MODEL

The fields of a data table attributes include the Type of Validation (VALIDATION or TV),
which is used to guarantee the integrity of the data. The different types of validation
parameters are assigned to the auxiliary fields Parameter 1 (VALIDO_1) and Parameter 2
(VALIDO_2).



CHECKING THE QUALITY OF DATA OF THE IDIS
RULES OF VALIDATION IN THE DATA MODEL

Multiple Types of Validation are implemented in OPTEX-GUI and all of them
are intended to ensure the integrity of the relationships between the entities
that are part of the information system. The template uses two types of
validation A and D:

A Referential Integrity. Validation by the contents of a field in a table.
Used in the fields of secondary tables. It is usually the way to validate
the existence of the content of a relational code in the keys/codes
included in the master table. It allows duplicity and empty fields.

D Duplication: Validation by duplication of the contents of the field in the
table.

In general terms, the above rules are necessary, but there may be other
additional rules to be included to ensure the solution to a mathematical
model. The Manual of the Validation Data Manager examines the issue of
validation of data carefully.



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

To validate data quality OPTEX has Check Integrity IDIS service, which can be accessed
from OPTEX explorer via the right click of the mouse.



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

As a result, the DATA_VALIDATION.LOG report is obtained, it contains all errors reported
by OPTEX taking into account validation rules implemented by the modeler.



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

In addition to the report, OPTEX generates tables with the errors that the modeler can
review from OPTEX-GUI accessing to the window associated with the Data Tables.

Errors of integrity found in the different tables are then analyzed. So it is suggested to
review the menu of Data Model window associated with Database Errors in which there are
tables with errors and the records within each table.



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

Analyzing the errors databases are
the report of three tables: CAJAS,
ESC_PED and VEHICLES. The
reason for the errors is then
analyzed.

1. TABLE: CAJAS  
 
The problem lies in the fact that the 
description of the boxes (DES_CAJ), 
created by the "laziness" of filling the 
field. In this case, the field of boxes 
can be filled with the code of the box. 

 
 

2. TABLE: ESC_PED 
 
The problem lies in the fact that the 
the order code is not defined in the 
master ORDERS table. If we review 
the ORDERS table that field is 
empty, therefore the solution to load 
the table correctly. 

 
In addition, it is also an error that the 
PED_CAJ table is empty. This table 
must be created. 

 
 

3. TABLE: VEHICULOS 
 
The problem is that some descriptions 
of vehicles (DES_VEH) are repeated, 
creating confusion since a description 
must be different for each code. The 
solution will be concatenated codes 
with descriptions to generate a new 
description does not repeat. 

 
 

 



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

To avoid mistakes such as those presented and improve the quality of the data, some validation
rules, will be adjusted including rule F:
F Referential integrity, not to allow empty fields and requires the existence of all the
codes/keys for the master table in the field in the table being validated.

This rule applies to the following couples table-field:

 PEDIDOS - COD_CLI: implies that they may not exist orders without a client (node) assigned
and that there must be at least one order for each customer.

 PED_CAJ - COD_PED: implies that there has to be at least one box type assigned to each
order.

 PED_CAJ - COD_CAJ: implies that there has to be at least one order assigned to the type of
box.

 NOR_VEH - COD_VEH: implies that for any vehicle there must be a warehouse assigned.

 NOD_NOD - COD_NOD: implies that for any vehicle there is at least one node destination to
which it can go.

 NOD_NOD - COD_NOD1: implies that for all node there is at least one origin node which can
be arrived from.

 VEH_NOD - COD_VEH: implies that for all node there is at least one node which can go to.

 VEH_NOD - COD_NOD: implies that or all node there is at least one vehicle that can visit it.



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

Corrections in the data tables may be held at OPTEX-GUI and are subsequently exported to
a template to keep the data in the EXCEL template.

The PEDIDOS.csv and PED_CAJ.csv tables were obtained from other sources and it was
imported into the IDIS through import of text files. The tables used are available from the
following URLs:
 http://www.doanalytics.net/Documents/PEDIDOS.csv.xlsx
 http://www.doanalytics.net/Documents/PED_CAJ.csv.xlsx

The new template, including new validations are located at the following URL:
 http://www.doanalytics.net/Documents/OPTEX_Plantilla_Modelo_VRP_6.xlsx

http://www.doanalytics.net/Documents/PEDIDOS.csv.xlsx
http://www.doanalytics.net/Documents/PED_CAJ.csv.xlsx
http://www.doanalytics.net/Documents/OPTEX_Plantilla_Modelo_VRP_6.xlsx


CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

The next step is to conduct a new analysis of integrity, with new tables and new
validations, resulting in the report DATA_VALIDATION_1.LOG which is located at the URL:
 http://www.doanalytics.net/Documents/DATA_VALIDATION_1.LOG

http://www.doanalytics.net/Documents/DATA_VALIDATION_1.LOG


CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

This report presents 
problems of integrity for 
the following tables: 
NOR_VEH, PED_CAJ, 
PEDIDOS and VEH_NOD. 
The problems are:

1. TABLE: NOR_VEH  
 
The problem lies in the fact that there 
are codes of vehicles (COD_VEH) for 
which is not assigned origin 
warehouse. Solution remove reported 
vehicles of the master VEHICULOS 
or complete the table NOR_VEH. 
Solution remove the masters existing 
codes. 

 
The image shows invalid records in 
the NOR_VEH table. There is no 
one. 

 
 

2. TABLE: PED_CAJ  
 
The problem lies in the fact that there 
are boxes codes (COD_CAJ) and 
codes of the orders (COD_PED) that 
are not listed in their respective 
master tables. Also reports that there 
are orders for which there are no 
assigned boxes. Solution delete 
invalid records and perform integrity 
analysis. 

 
The image shows invalid records in 
the table PED_CAJ, which will be 
deleted. 

 
 



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

This report presents 
problems of integrity for 
the following tables: 
NOR_VEH, PED_CAJ, 
PEDIDOS and VEH_NOD. 
The problems are:

1. TABLE: PEDIDOS  
 
The problem lies in the fact that there 
are codes of clients/nodes 
(COD_NOD) that are not listed in 
their respective master tables. Also it 
is reported that there is a customer, 
8300251421-0, for which there are 
no orders, which is correct since this 
node corresponds to the warehouse. 
Solution delete invalid records and 
perform integrity analysis. 

 
The image shows invalid records in 
the ORDERS table, which will be 
deleted.  
2. TABLE: VEH_NOD  
 
The problem lies in the fact that there 
are codes of vehicles (COD_VEH) for 
which is not assigned origin 
warehouse. Solution remove the 
reported vehicles of the master 
VEHICULOS table or complete the 
VEH_NOD table. These coincide with 
reported errors for the table. Solution 
delete from master table the existing 
codes. 

 
The image shows invalid records in 
the VEH_NOD table. There is no 
one.  

 



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

When settings are made there are still errors in the PED_CAJ table.

1. TABLA: PED_CAJ  
 
The problem lies in the fact that codes 
of the orders (COD_PED) that are 
not listed in the master table, this is 
caused by the elimination of codes of 
orders in the ORDERS TABLE. 
Solution delete invalid records. 

 
There are also orders for which there 
are no boxes in the table PED_CAJ. 
Solution delete invalid orders and 
return to the analysis of integrity. 

 
The image shows invalid records in 
the table PED_CAJ, which will be 
deleted.  

 



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

After these adjustments, are new inconsistencies. This shows that to
have a database with quality data, is not a trivial task. In the
following, the tutorial does not present in detail processes made up to
have an integrity error-free database. Correction methodology is
presented it so far.

Now that you have an error-free database you can proceed to make
the model runs. It should be noted that:

 A system with integrity errors can produce correct solutions

 A system without integrity errors can produce incorrect solutions

The real gain is that when it has been verified the integrity of the
information the modeler and functional user are aware of the quality
of the data that are handling.



CHECKING THE QUALITY OF DATA OF THE IDIS
CHECKING DATA INTEGRITY

Once you have the correct data in the IDIS (tables in DBF format), it is possible to export it
to an EXCEL template or to CSV files; this can be performed from various points in OPTEX,
the following picture is the access to the process from the table of Data Tables.



"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" 


