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o OPTEX-EXCEL-MMS (Section 2)
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o VRP: Vehicle Routing Problem (Section 3)
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SESSION 3: USING EXCEL TO LOAD DATA
o Industrial Data Information Systems —IDIS- (Section 5)
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o Results Information System (Section 11)

SESSION 7: SQL Servers
o Using SQL Servers for IDIS (Section 12)
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INDUSTRIAL DATA INFORMATION SYSTEM

Subsequent to the completion of the formulation of the mathematical model should be defined the
data model of the information system of industrial data (IDIS). Three tables must be defined for this
purpose:

» Tables of the IDIS (CDBAS)

*»  Fields of the Tables of IDIS (DDBAS)

= Relational fields (CAMRE)

These tables are included in the OPTEX-EXCEL-MMS template.

This process involves collecting all the information of the data model that is storage in all tables used
in the mathematical formulation. Because the data model is fully defined in tables presented
previously, in the near future OPTEX will "generate automatically" the tables that are required.

The data corresponding to the technical information of urban routing VRP model are classified into

two types:

. Permanent Data: pertaining to technical information of the system that is independent of any
scenario; and

. No Permanent Data: associated to the existence or not of a scenario and representing its
variability.

In the information system of industrial data are stored as "input values" the parameters and the
elements of the sets, and as "output values” the solutions for variables and for constraints (primal
variables and dual variables), and, when the user specifies, tables for sets and the parameters used
in the model.
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To make easy the services that may be provided by OPTEX for organizing information, in
different forms, the table CAMRE that defines the relational keys must be filled;
information that can be extracted from the table INDICE related to the indexes used in the

RELATIONAL KEYS

mathematical model.

RELATIONAL FIELDS (KEYS)
RELATIONAL OBJECT
MASTER TABLE TYPE LENGTH
KEY ENTITY
COD_CA) Boxes ID CAJAS C 15
COD_NOD Node ID NODOS C 15
COD_NOD1 Node ID (Alias) NODOS C 15
COD_VEH Vehicle ID VEHICULOS C 13
COD_PED Order ID PEDIDOS C 7
TABLE INDICE - INDEXES
ENTITY MASTER SCENARIO RELATIONAL
INDEX O et DESCRIPTION ALIAS A e KEY
Container in which it is protected, stored and
b Boxes transported merchandise Skt ESC_CAI ey
Spatial point that must be visited by a vehicle to
[ Node provide a service of loading and/or unloading of k NODOS ESC_NOD COD_NOD
goods
Node Spatial point that must be visited by a vehicle to
k (Alias) provide a service of loading and/or unloading of c NODOS ESC_NOD1 COD_NOD1
goods
v Vehicle Transport equipment to be used to provide VEHICULOS ESC_VEH COD_VEH
transportation services
w Orders Custom me_rchandise that customers make and PEDIDOS ESC_PED COD_PED
must be shipped and transported




RELATIONAL KEYS

The table/sheet CAMRE that defines the relational keys must be filled.
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The data model is implemented from the definition of the master tables for each of the entities
included in the VRP, and secondary tables that allow detailed characteristics of each entity, and make
it possible to establish the necessary relationship between the entities to represent the topology of

IDIS DATA TABLES

the system. The scenario tables store the physical entities that will be incorporate in the model.

TABLES OF VRP - INDUSTRIAL DATA INFORMATION SYSTEM
AREA | RELATIONAL | SECONDARY
TABLE DESCRIPTION PATH CODES CODES SETS PARAMETERS
MASTER TABLES
CAJAS Boxes Master I COD_CAJ PECA,, VOCA»
DIAS Days Master I COD_DIA
NODOS Nodes Master I COD_NOD DEC, NOD, DEK TSERc
PEDIDOS Orders Master F COD_PED COD_NOD PEC(c)
. CAPPy, CAPV,,
VEHICULOS | Vehicle Master I COD_VEH VEH COVA., CUVE.
SECONDARY TABLES
COD_NOD,
NOD_NOD Nodes <-> Nodes I CoD_NOD1 NOK(c), NOC(k) DISTck
Node Origin <-> COD_NOD,
NOR_VEH | \/hicles I COD_VEH NOV(v)
) COD_PED,
PED_CAJ Order <-> Boxes F COD_CAJ CAP(w) NUCAw,»
. ) COD_VEH, NCV(v), VEC(c),
VEH_NOD Vehicles <-> Nodes I COD_NOD NKV(v), VEK(K)
VEHICULOS | Vehicle Master I COD_VEH VEH
SCENARIO TABLES
ESC_CAJ Scenarios Boxes F COD_CAJ
ESC_DIA Scenarios Days F COD_DIA
. COD_NOD,
ESC_NOD Scenarios Nodes F CoD_NOD1
ESC_PED Scenarios Orders F COD_PED
ESC_VEH Scenarios Vehicles F COD_VEH
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IDIS DATA TABLES

The above information is the basis for filling the CDBAS table whose image is presented below, in that
table the following fields have been filled:
= TIPO_FILE: M, master or S secondary

= PATH_DB: I, permanent data area (Industrial), F, Family of Scenarios or E Scenarios.

O

Insertar

Disefio de pagina

Férmulas

A -

Datos

Ml Arial -8 v

Vista

Revisar

A

Desarrolladaor

Y &

EQUIPC

W -

§Queé

desea hacer?

s
%

OPTEX_Pla... Ea|

Iniciar sesién 9_ Compartir

Portapapeles &

Fuente

DESC_DB
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Maestra Dias
MaestraModos
Maestra Pedidos
Maestra Yehiculos
Ezcenarios Cajas
Ezcenarios Oiaz
Escenarios Modo
Ezcenarios Pedido
Ezcenarios Vehiculos
Horario de Atencidn
Modos <-» Nodos
Modao Origen <-» Yehiculos
Pedidos <> Cajaz
‘Wehiculos <> Modozs
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L13 -
A
1 |cop_pB
2 |Code Data Table
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13| nHorario
14| mNOD_NOD
15| MNOR_¥EH
16 | PED_CAJ
17| Y¥EH_NOD
18
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20
1
22
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STRUCTURE OF THE TABLES

Below, the structure of the data tables that are part of the information system is
presented; previously it is presented the description of the columns in the table.

COLUMNS FIELDS OF TABLES

COLUMN

DESCRIPTION

TABLE

Code (name) Table

FIELD

Field code; by default, assumes codes up to ten (10) characters

DESCRIPTION

Description of the contents of the field, which is used in the automatic
generation of prototypes and in the titles of windows when you access the
data in form mode.

TYPE

Type of field, may be one of the following:
C Alphanumeric character

N Numeric
D Date
M Memo

UNIT

Unit measure code

LENGTH

Length of field

DECIMAL

Number of decimals of the field (for numeric fields)

VALIDATION

Validation function. The following are types of validations:
A Referential integrity.
D Validation for duplicity of content of a key in a tables

VALID 1

Parameter 1 of a validation function

VALID 2

Parameter 2 of a validation function
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STRUCTURE OF THE TABLES

FIELDS OF DATA TABLES

DE VALID | VALID VALID
TABLES FIELD DESCRIPTION TYPE LENGTH CIMAL UNIT ATE 1 2 DSS
CAJAS COD_CA)J Code boxes C 15 0 D
DES CAJ Box description C 10 0 D
PECA Weigth of boxes N 8 3 kg Si
VOCA Volumen of boxes N 7 4 m3 Si
ESC_CAJ COD_CAJ Code boxes C 15 0 A CAJAS COD_CAJ
ESC_DIA COD_DIA Day Code C 4 0 A DIAS COD_DIA
ESC_NOD COD_NOD Node code C 15 0 A NODOS COD_NOD
COD_NOD1 Node code (Alias) C 15 0 A NODOS COD_NOD
ESC_PED COD_PED Order code C 13 0 A PEDSIDO COD._PED
ESC_VEH COD_VEH Vehicles code C 7 0 VELI-(|)I§U COD._VEH
HORARIO COD_NOD Node Code C 15 0 A NODOS COD_NOD Si
COD_DIA Day code C 4 0 A DIAS COD_DIA Si
HAPE Open hour N 10 3 hr Si
HCIE Closed hour N 10 3 hr Si
NOD_NOD COD_NOD Node code C 15 0 A NODOS COD_NOD Si
COD NOD1 Node code (Alias) C 15 0 A NODOS COD_NOD Si
DIST Distance between nodes N 6 2 Km Si
NODOS COD_NOD Code node C 15 0 D Si
DES NOD Description node C 30 0 D
TIPO Type of node C 3 0 Si
NOR_VEH COD_NOD Origin node code C 15 0 A NODOS COD_NOD Si
COD_VEH Vehicle code C 7 0 A VELI-(IDISCU COD_VEH Si
PED_CAJ COD_PED Order code C 13 0 A PEDSIDO COD_PED Si
COD_CAJ) Boxes code C 15 0 A CAJAS COD_CAJ Si
NUCA Number of boxes of order N 3 0 Und Si
PEDIDOS COD_PED Order code C 13 0 D Si
DES_PED Order description C 30 0 D
COD_NOD Code node C 15 0 A NODOS COD_NOD Si
VEH_NOD COD_VEH Vehicle code C 7 0 A VELI-(|)ISCU COD._VEH Si
COD_NOD Node code C 15 0 A NODOQOS COD_NOD Si
VEHICULOS COD_VEH Vehicle code C 7 0 D Si
DES_VEH Vehicle description C 30 0 D
CAPP Load capacity N 7 2 kg Si
CAPV Volume capacity N 8 2 m3 Si
CUVE Use cost of vehicle N 10 2 $/dia Si
COVA Variable cost N 10 3 $/km Si
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1 |coD_DB

2 |Code Data Table

3 CAJAS

4 CAIAS

5 CAJAS

B CAJAS

7 ESC_CAJ

] ESC_NOD

9 ESC_NOD
10 ESC_PED
" ESC_VEH
12| NOD_NOD
13| NOD_NOD
14|  NOD_NOD
15 NODOS
16 NODOS
17 NODOS
18| MNOR_VEH
19| NOR_VEH
20 PED_CAJ
1 PED_CAJ
22 PED_CAJ
23 PEDIDOS
24 PEDIDOS
25 PEDIDOS
26| veH_moD
27| VEH_nOD
28 | VEHICULOS
29 | VEHICULOS
30| VEHICULOS
31| vEHICULOS
32 | vFHIOIM OS
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STRUCTURE OF THE TABLES

The image of the table DDBAS in EXCEL.
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LOADING OF TABLES OF THE IDIS

The industrial data base (IDIS) required to solve the problem of VRP has organized a
book/template EXCEL that contains all the tables defined, this template is located at:
http://www.doanalytics.net/Documents/OPTEX_ Plantilla_Data_VRP.xIsx.

The following image shows the template generated by OPTEX for loading the data.
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SCENARIOS

In the EXCEL template, the configuration of the mathematical model runs is via the
definition of scenarios (table/sheet ESCENARI)

Associated to a family of scenarios you must define the following information:

= Scenario: code given to the scenario.

. Description: Description.

" Model: Mathematical model.

" Planning horizon: the horizon of planning code (not required for the VRP model).

=  Objective Function: Code of the function objective

=  Type of Optimization: maximize, minimize, Minimax or Maximin.

= Initial Date: Date initial scenario (t=0). OPTEX all models handled it with a defined
time reference).

= Initial Hour: Start time (t=0). Necessary when planning horizon is managed in hours.
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EXPORT/IMPORT OF TEMPLATES EXCEL

As part of the files that integrated OPTEX-EXCEL-MMS are the oriented to conversion of templates to CSV files
and otherwise, build templates from CSV files. This incorporates two EXCEL macros that users install on their
PC to link them to icons in EXCEL. These components, OPTEX_Exportar_Plantilla_a_CSV.xla and
OPTEX_Importar_Plantilla_de_CSV.xla, are located in the directory /BIN/. To install the components as
permanent parts of EXCEL the user must perform the procedure indicated in the Tutorial Manual.

At the end of the process on the Quick Access toolbar should appear the icons associated with macros.
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2 |wvariable Code Spanish Description English Descript Variable Unit “ariable Type C Logic Variable C Expansion Inde» Upper Bound Lower Bound UOPS Entity Long Description
3 AL Uso del vehiculo v B 1 o Variable binaria que determina si se utiliza el vehiculo v para atender los pedidos
4 VCL Wehiculo v viaja del nodo ¢ al nodo k B 1 0 Variable binaria que determina si el vehiculo va desde el nodo origen < hasta nos
5
6
g VARIABLES
9 v, D = U T CONDICIONES
= ‘PRLABLE ESCRIPCION NIDAD PO e —
19 Determina el Uso de un Vehiculo
12 Variable binaria gue determina sise utilza el wehiculo vpara
13 atender los pedidos del diiente.
14 AL B wweVEH
15 | Existe para todo wehiculo v considerado en el problema, lo I
16 que se representa por el mnjunto veVEH.
17 -
18 Determina si un Vehiculo va de un Destino a Otro
19 Varizble binaria que determina si el vehiculo va desde &l
20 nodo origen ¢ hasta nodo destino k
21 I
22 VClvcx Existe par todo wehiculo v considerado en el problema, B WE:&".I_KT(C(ENU?“)
23 todo diente ¢ que pueda ser atendido por & vehiculo w { = <
24 ceNCv(v) } v por todo nodo k que pueda ser visitado
25 desde el nodo ¢ en el vehiculo w {keTRK{c,v) )
26
27
28
29
30
kil
32
33
34
35
36
37 =
a0
4 WAR_REC | variables - Recovery VAR_REL | Wariables - Relaxatio VARIABLE | Variables (] ] >
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EXPORT/IMPORT OF TEMPLATES EXCEL

To convert the template into CSV files is necessary to define the following parameters:
1. Define the field delimiter in the CSV file

2. Indicate if the template contains descriptions in the second row of each sheet

3. Select the directory where the CSVs files should be located
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A B c D E F G H | J K L M M 0] -
1 |COD_PRO DES_PRO DIN_PRO INDICES CcoD_TPR COORDINADD COD_CPR COD_ADE COD_INC CoD_SEC COD_TEM COMENTARIO
2 |Code Problem  Spanizh Description English Descript Indexes Role Problem Co Model Coordinat Format Problem Decision Area C Uncertainty Cod Area - Sector C Temporality Code Comments
3 VRP Ruteo Vehiculos (WRP) N P
4 VRP2C Ruteo Vehiculos (VRP) - Peso + Volumen 1N PH
5
b
[l
g OPTEX-EXCEL Export To CSV File X
10 .
1 Introduzca el caracter delimitador (por
12 gjermplo,coma o punto y coma)
13 Cancelar Buscar carpeta x
14
:112 I Select the Directory to export CSV files
17 ]
18 - + [ Este equipo A
;g OPTEX-EXCEL Export To C5V File x l" Descargas

I Escritorio

21 : Ao fin T
2 The template includes a second file with fields | Documentos

Description (YES/S| or NOT/MNQO) ?
23 ° Cancelar -b Misica
24 .

26 | Imdgenes

27 IE . 05 (C)

28 - Data (D)

= = Unidad de DVD RW (E:)

31 =% genex (\\192.168.40.1) (Z:) v

34 Aceptar Cancelar

“« oy L PRO_PAR. | Problem - Parameters PRO_RES | Problem - Constraints PRO_VAR | Problem - Variables ... (4 4 »
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of all times™
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