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SESSION 1: INTRODUCTION
o Introduction to OPTEX (Section 1)
o OPTEX-EXCEL-MMS (Section 2)

SESSION 2: VRP MODELING IN EXCEL
o VRP: Vehicle Routing Problem (Section 3)
o Implementing VRP Model using EXCEL (Section 4)

SESSION 3: USING EXCEL TO LOAD DATA
o Industrial Data Information Systems —IDIS- (Section 5)

SESSION 4: OPTEX-GUI — LOADING MODELS

o Loading the Model in OPTEX-MMIS (Section 6)
o Verification of the Model in OPTEX-MMIS (Section 7)

SESSION 5: Loading and Checking Industrial Data
o Implementation and Validation of IDIS- (Section 8)

SESSION 6: Solving Mathematical Models

o Scenarios and Families of Scenarios (Section 9)
o Solution of Mathematical Problems (Section 10)
o Results Information System (Section 11)

SESSION 7: SQL Servers
o Using SQL Servers for IDIS (Section 12)

SESSION 8: Optimization Technologies

o Solving Problems using C (Section 13.1)

o Solving Problems using GAMS (Section 13.2)

o Solving Problems using IBM OPL (Section 13.3)
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4. SESSION 4: OPTEX-GUI — LOADING MODELS
o Loading the Model In OPTEX-MMIS
(Section 6)
o Verification of the Model in OPTEX-MMIS
(Section 7)

This session is oriented to the user that has OPTEX installed in his PC.
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LOAD OF MODEL AT OPTEX-MMIS

Below, it is analyzed the process of loading the VRP model into the Information
System of Mathematical Models of OPTEX (OPTEX-MMIS), so the user must have
installed OPTEX on his computer.

The process of loading the existing information in the EXCEL to OPTEX-MMIS
template can be in multiple ways:

= Manually: in this case the user loads each table stored in EXCEL, to do this
creates tables in CSV format, eliminating the second row, and imports them
to OPTEX-MMIS.

= Automatically: in this case used a service from OPTEX that allows to import
all tables from the book with a single click.

Given the didactic nature of this document, the first method should be used in a
way such that the user becomes familiar with the different windows of work
and the services offered by OPTEX in each of them.
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An OPTEX application called EMPTY, which can be used to load the VRP model
in OPTEX, was included in the installation process of OPTEX.
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ACCESS TO OPTEX-GUI

To access such application should be login to OPTEX-GUI under the
EMPTY user name. The user must activate the program
OPTEX_GraphicsUsersInterface.EXE, located in the directory /BIN/.

OPTEX Mathematical Modeling System - Chief Scientist DecisionWare International Corp. (OPTEX MMS 374838-456059)

www . doanalytics.net

=Z7

E will make the software for you
9\ Methematical
Modeling System
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Usuario [EMPTY Cambiar Clave Nueva Clave Cancelar
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WORKING IN OPTEX-GUI

The login process will give the user access to a browser window of OPTEX
from which you will have access to exploration of OPTEX-GUI menu, from
there you can access the menu of exploration of mathematical models and
data model menu, which give access to the tables that handle the
corresponding to those existing in the EXCEL workbook. The load of elements
at OPTEX-MMIS will be following the same order of loading of EXCEL tables.

OPTEX-GUI allows access to the four areas of application data:
= Data Model

= Mathematical models

= Permanent Industrial System

= Scenarios of Industrial System

ﬂ VRPDEF - Modelo de Datos - [OPTEX_GUI - Menu Explorer] - O =
5 Archive Ver Herramientas Ventana Ayuda - &8 X
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|GENEX MenuWindow 12:15:46 p. m.
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WORKING IN OPTEX-GUI

The load of model the user must access to the so-called Mathematical Models
area, where you can access the tables associated with mathematical models
and the tables associated to the data model, working in three sub-areas:

= Mathematical Models

o Mathematical Definitions
o Advanced Concepts

= Data Model.
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----- & Report Configuration
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WORKING IN OPTEX-GUI

IMPORTANT

The reader must take into account that by default OPTEX works using tables
in DBase format, and that it is therefore convenient to understand
management given to this type of table, explained in section 1 of the present
document.

Additionally, for importing data should be aware that the process is slightly
different for master tables and for secondary tables. You can import master
tables without problem from any shell/container window that is related to
the master table as main table; for the secondary tables they must be access
from shell window that have as main data window the secondary table.

Therefore, a secondary table CAN NOT be imported from a window container
that has as main data window a master window; this failure is due to
secondary tables, that are opened from a master table, have filters that reject
records that do not comply with this filter. To handle this situation, it is
available at OPTEX of menus that give you direct access to secondary tables,
so that the user makes use them when convenient.



LOADING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

To load the tables related to the mathematical

corresponding menus which are displayed in the following images.

The menus on the left correspond to accesses to the master tables
elements/objects, and those on the right to access to secondary tables.

MATHEMATICAL DEFINITIONS

models the user should access the

of mathematical
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LOADING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

In the case of tables associated with the data model, all tables, master and secondary, they
are accessed from the same menu.
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LOADING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

. Locate the table
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INDIVIDUAL LOAD
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included in the Tutorial Manual (section 6.2.1.)




LOADING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
MASSIVE LOAD

Alternatively, and in a more effective way, it is possible to load all the information contained in the EXCEL
template, in one step, via of a specialized service of OPTEX for this purpose which is accessed via the right-
click on the mouse when you are in the Explorer Menu of the mathematical models.
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LOADING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

MASSIVE LOAD

All CVSs tables should be located in the same directory with names equal to the sheets of the EXCEL template,
which you can do with the OPTEX complements to export EXCEL templates to files CVSs. The user must choose
the delimiter with which CVSs files were created, in this aspect should be careful in the drafting of the long
descriptions, since they may contain common delimiters as the comma, semicolon,..., this confusion can cause
errors in loading data. OPTEX will generate a report of errors.

ﬂ
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LOADING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
MASSIVE LOAD

Subsequently, OPTEX will check the structure and the data store in the tables to verify the integrity of the
MMIS; process report is located in the INPUT_CHECK_DSS. LOG file in the work directory of the OPTEX
application; which can review with any text editor, e.g. NOTEPAD.

B OPTEX - d\DropboxigenexwrphwrpwoINPUT_CHECK_DS5.LOG

Analy

Fecha de creacion del archivo: 13/12/2015 - 05:40:31

09:40:31
09:40:31

START INFUT D55 {2): OPTEX-VEF - Report File: d:\Dropbox'genexvpwipworINPUT.LOG

09:40:31 Directorio Archivos Input: D:ADROPBOXNGENEXWRPWRPWONNPUT_MODELN

09:40:31 BEdtension Archivos: .csv
09:40:31 Separador Campaos: |,

19:40:31 Directorios Destino Output:

09:40:31
09:40:31

09:40:311
09:40:32

09:40:32
09:40:32

09:40:32
09:40:32

09:40:32
09:40:32

09:40:32
09:40:33

09:40:52
09:40:52

09:40:52
09:40:52

09:40:52
09:40:53
ERROR-»

Informacion Modelos: d:\Dropbox'genexwmwrpop

Inicio Proceso: d:\Dropbodgenedwp wipop \ALIAS . DBF
End Process: ALIAS - Carga Comecta

Inicio Proceso: d:\Dropbo genexdwmp wpop \ARE_DEC.DBF
End Process: ARB_DEC - Carga Comecta

Inicio Proceso: d:\Dropboxgenedwm wmop \ARE_PAR.DBF
End Process: ARB_PAR - Carga Comecta

Inicio Proceso: d:\Dropbodgenexdwp wpop \ARE_RAD.DEF
End Process: ARB_RAD - Carga Comecta

Inicio Proceso: d:\Dropbogenexdwmp wpop \ARE_TOP .DEF
End Process: ARB_TOP - Carga Comecta

Inicio Proceso: d:\Dropbox*genex'wpwmpop \ARE_WAR.DEF
End Process: ARB_VAR - Carga Comecta

Inicio Proceso: d:\Dropbodgenexdwm wpeo \CAMRE.DEF
End Process: CAMRE - Carga Comecta

Inicio Proceso: d:\Dropbodgenedwp wipco\CDEAS.DEF
End Process: CDBAS - Carga Comecta

Inicio Proceso: d:\Dropboxdgenedwp wipop \CONJUNTO.DBF

WARNING-= CONJUNTO: Numero de campos en archivo de origen diferente de los declarados
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CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

Below, it is the process to be followed once all the tables that are part of the MMIS; this
process is oriented to present the services provided by OPTEX to facilitate implementation,
correction and the startup of the system of mathematical models. This will be followed as a
guide errors reported in the massive process, corrections will be made in the EXCEL template.

The template and the log file resulting from the review process are at the URLs:
= http://www.doanalytics.net/Documents/OPTEX Plantilla _Modelo VRP-v03.xlsx
» http://www.doanalytics.net/Documents/INPUT _CHECK DSS 3.LOG
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http://www.doanalytics.net/Documents/OPTEX_Plantilla_Modelo_VRP-v03.xlsx
http://www.doanalytics.net/Documents/INPUT_CHECK_DSS_3.LOG

CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
INDEXes

The following image presents the information load and the reported errors, which are related to the existence
of commas in the DLES_IND field. The solution may be to change the delimiter or to remove commas from the
long descriptions.

9:3_5-.:3- ndexes - [Indexes] o
0 Archive Edicion Ver Andlisis Ver Ayuda
4] At BIE| S| ey x|mim| 8| 0|x|wlm|=| &[Ql=(s7)] Bw|mlcelt] @K =] FeE 2]z el

Code Spanish Desc. Alias Index Index Type Entity Type Cod_Uopss: Sector Data Table Relational Field (Georeference
b A Recipiente en el que se protege
C MNodo k A ESC_MNOD COD_NOD Punto espacial que debe ser visitado por un wehiculo para prestar un servicio de carga v/t
k MNodo (Alias) c A ESC_MNOD1 COD_MNODH Purto espacial que debe ser visitado por un vehiculo para prestar un servicio de carga y/c
v Wehiculo A ESC_VEH COD_VEH Equipo de transporte a utilizar para prestar los servicios de transporte
w Pedido A ESC_PED COD_PED Encargo de mercancia que realizan los clientes y deben ser despachados y transportados

Nj INPUT_CHECK_DS5.LOG: Bloc de notas — O >

Archivo  Edicién  Formate  Ver Ayuda

B89:48:56 End Process: HORIZONT - Carga Correcta ~

89:48:56 Inicio Proceso: d:\Dropbox\genex\vrp\vrpop\HOR_HOR.DEF

89:48:56 End Process: HOR_HOR - Carga Correcta

B89:48:56 Inicio Proceso: d:\Dropbox\genex\vrp\vrpop\HOR_MAES.DEF

89:48:56 End Process: HOR_MAES - Carga Correcta

Inicio Proceso: d:\Dropbox\genex\vrp\vrpop\INDICES.DBF
ARNING-> INDICES: Numero de campos en archivo de origen diferente de los declarados
en b,Cajas,,,A,,,,ESC CAJ,COD _CAJ, ,Recipiente en el que se protege, almacena y transporta la mercancia,
W

< >

< >

GEMEX Super Data Window 10:20:00 a. m.




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
SETs

The following image presents the information load and the reported errors, which are related to the existence
of commas in the DLES_CON field. The solution may be to change the delimiter or to remove commas from the

long descriptions.

.;_*i::-; -VRP - Sets - [Sets] —
'.'_’i Archivo Edicién  Ver Andlisis Ver Ayuda
S| Al BB S| Wl wor o] 4|Ea(m| 8[0|x|o@|=| @Q:=(s2)] BwE]s]t] sl @ul=| Fe 2]2] ]
Code Spanish Description Free Index Dependant Data Table Element Field Index Field 1 Index Field 2 Index Field 3 Cperation Set1

CAC Cajas que deben sertransportadas al nodo & b 5 FEE
CAP Cajas - > Pedido W b PED_CAJ COD_CAJ COD_PED
DEC Destinos ¢ c NODOS COD_NOD F
DEK Destinos k ke NODOS COD_NOD F
DKC Destinos k -= Destino ¢ c ke | DEK
NCV Modos ¢ =- Vehiculos v c WEH_NOD COD_NOD COD_VEH
NKV Nodos k <- Vehiculos v k WEH_NOD COD_NOD COD_VEH
NOC Modo Origen -= Nodo Destino ke c NOD_NOD COD_NOD COD_NOD1 F
NOD MNodos c NODOS COD_NOD
NOK Modo Destino -= Nodo Crigen c k MNOD_NOD COD_NOD1 COD_NOD F
NOV Nodo Origen <- Vehiculos v c NOR_VEH COD_NOD COD_VEH
PEC Pedidos -> Clientes c w PEDIDOS COD_PED COD_NOD
TKD Caminos Sobre los Cuzles Puede Transitar el Vehiculo (Destinos) C v | k
TRC  |Caminos Sobre los Cuales Puede 1 ™ INPUT_CHECK_DSS.LOG: Bloc de notas — O 4
TRK Caminos Sobre los Cuales Puede Archivo Edicién Formato Ver Ayuda
VEC Wehiculos -> Nodos
VEH Vehiculos 89:48:33 End Process: ARB_VAR - Carga Correcta ~
VEK Vehiculos -> Nodos Destino k 89:48:52 Inicio Proceso: d:\Dropbox‘\genex\wvrp\vrpco\CAMRE.DBF
VET Wehiculos que Pueden Transtarp) gg ;4952 End Process: CAMRE - Carga Correcta

89:48:52 Inicio Proceso: d:\Dropbox\genex\vrp\vrpco\CDBAS.DBF

89:48:52 End Process: CDBAS - Carga Correcta

Inicio Proceso: d:\Dropbox\genex\wrp\vrpop\CONJUNTO.DBF
v

< >

. ! ! I ! ! |

GENEX Super Data Window 10:1%:06 a. m.




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
SETs

Given that the error occurs on the TRC set which is indexed by two indexes (k,v) and representation of this
includes the separating comma, the required solution is to change the delimiter of comma (,) by semicolon (;)

or another appropriate delimiter.

- [ i Tahoma =10 - OPTES P &a []
' 0 [) 0 de pagqina 0 3 Datao Desarrolladao QU PO e510 - "
Al7 5 Je TRC v
A B C D E F G H | J K -
1 |CoD_CON DES_CON COD_IND 0D _IND | COD_OPE COD_DE CAMPO_ELE CAMPO _FIL  COMIUNTO_1 COMIUNTO 2 YWALOR_FIL
15 \PEC Pedidos - Clientes C W - PEDIDOS COD_PED COD_MNOD
Cajas gue deben ser b
16 [CAC transportadas al nodo c 5 PEC CAP
Caminos Sobre los Cuales c
17 |TRC uede Transitar el Vehiculo k,v I NCY NOC
18 |DKC Destinos k - Destino © c k I DEK MOk
Caminos Sobre los Cuales
Puede Transitar el Vehiculo k
19 |TRD (Destinos) Cv I TRE DEK,
Caminos Sobre los Cuales K
M TRE Puede Trancitar &l Wahimiln FaT] T KK [ o -
1 ) CONJUNTO | Sets | CUMNID | Units | DDBAS | Database o) 3
Liste 3 HH H - | +  100%

At this point, it is convenient to reimport the database of mathematical models using the
semicolon (;) as a delimiter. This means repeats the process from the generation of CSV
files. The following image shows the result of the process which no longer presents data
from the EXCEL template import errors. The new report of the process is located in.

= http://www.doanalytics.net/Documents/INPUT_CHECK DSS 2.LOG



http://www.doanalytics.net/Documents/INPUT_CHECK_DSS_2.LOG

CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
SETs

The next step is to review the sets which can be done through the special services offered by OPTEX which is
accessed through the right-click of the mouse, as shown in the following image.

) OPTEX-VRP - Sets - [Sets] - ®
'-.'_'E Archive Edicidn  Ver Andlisis  Ver Ayuda - 8 X
4 Al BB S| W] 4[| @0|x|olas=] & QE(2E [2ln] =] @t =] Fafze] 2] w1
Code Spanish Description Free Index | Dependent Data Table Element Field Index Field 1 Operation Set 1 Set 2 Condition Empty Condition
CAC Cajas que deben sertransportadas al nodo c b L} PEC CAP
CAP Cajas - » Pedido W b PED_CAJ CoD_CAJ COD_PED -
DEC Destinos © c NODOS COD_MNOD F TIPO=DES
DEK Destinos k ke NODOS COD_MNOD F TIPO=DES
DKC Destinos k -= Destino c c ke | DEK NOK
NCW Nodos © <= Vehiculos v c WEH_NOD COD_MNOD COD_VEH -
NKY Modos k <- Vehiculos v k WEH_NOD COD_MNoD COD_VEH -
NOC Modo Origen - Nodo Destino ke c NOD_NOD COD_MOD COD_NOD1 F DIST=30
NOD Nodas c NODOS COD_MOD -
NOK Modo Destino -> Nodo Origen c k NOD_NOD COD_NoD1 COD_NOD F DIST=<30
NOV Modo Origen <- Vehiculos v c NOR_VEH COD_NOD COD_VEH -
PEC Pedidos - Clientes c W PEDIDOS COD_PED COD_NOD -
TKD Caminos Sobre log Cuales Puede Transitar el WVehiculo (Destinos) |c.w ke | TRK DEK
TRC Caminos Sobre los Cuales Puede Transitar el Vehiculo lew c | NCV NOC
TRK Caminos Sobre los Cuales Puede Transitar el Vehiculo cv k | MKW NOK
VEC Vehiculos -> Nodos c v WEH_NOD COD_VEH COD_NOD -
YEH Vehiculos v VEHICULOS COD_VEH -
VEK Wehiculos -» Nodos Destino k k v WEH_MNOD COD_VEH COD_MNOD -
VET Wehiculos que Pueden Transitar por el Camino ck v | VEK VEC
Chequear Conjunto
Chequear Tedos los Conjuntos
Browse Tabla
Crear Tabla - Campo
< >

10:42:55 a. m.




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
SETs

When you run CHECK ALL SETS (Chequear Todos los Conjuntos), OPTEX will generate a report which indicates
the existing errors related to the table CONJUNTO (SET).

i-;-r-:hi-.'c Edicion Ver Anadlisis Ver Ayuda

b Al B8] S| W[ pEl@| @[0[x|<ld(=| @S2z B]e]Elm] ] @l @=] Fiz=] 2]2] w1
Code Spanish Description | Free Index | Dependent | Data Table | Element Field | Index Field 1 | Index Field 2 Index Field 3 | Operation |

CAC Cajas que deben sertransportadas al nodo : : : : : : : . PEC

CAP Cajas - > Pedido B | OPTEX - d:\Dropbox\genedwrptvrpwo'\CHEK_COM.LOG - m} X

DEC Destinos ©

DEK Destinos k

- N N QOFTEX -= Revisando CONJUNTOS A

DKC Destinos k -> Destino ¢ 01:17:48 - CAC  Cajas que deben ser transportadas al nodo ﬁ

NCV Modos ¢ - Vehiculos 01:17:48 > CAP  Cajas - > Pedido

NKY Modos k < Vehicules EH %ig C-;njErﬁ_E: Destinos ¢

NOC Modo Origen -> Nodo Destino

NOD Nodos ERROR 6574-> NO tiene definido indice independiente. Para conjurtos no indexados debe serigual a asterisco (%) a

NOK Modo Destino -> Nodo Origen EH zig C—> 'Dr%K' Destinos k

NOV  |Nodo Origen <- Vehiculos S enute:

PEC Pedidos - Clientes ERROR 6574-> NO tiene definido indice independients. Para conjuntos no indexados debe serigual a astedsco (%)

TKD Caminos Sobre los Cuales Puede Transitar el Vehiculo (Destingp1-17-428 = DKC  Destinos k - Destino ¢ TRK

TRC Caminos Sobre los Cuales Puede Transitar el Vehiculo E:H zig = HE{E Hogos E < xe:!c:ulos NCWV
e - j0dos <- Veniculos e

TRK Caminos Sobre los Cuales Puede Transitar el WVehiculo 01:17:48 - NOC  Modo Origen -> Nodo Destino NV
e - B

VEC  |Vehiculos -> Nodos EH ;;jg C-ofner:lr?E Nedos

VEH  |Vehiculos o '

VEK Vehiculos - Nodos Destino k ERROR 6574-> NO tiene definido indice independiente. Para conjurtos nio indexados debe serigual a astersco )

VET Vehiculos que Pueden Transitar por el Camina 01:17:48 Conjurto:

WARNING -> H indice independiente MO esta catalogado
01:17:48 Conjurto:
ERROR 6574-> El campo indice no existe en la tabla NODQS

01:17:48 - NOK  Modo Destino -= Nodo Origen

01:17:48 = NOV  Modo Origen <- Vehiculos

01:17:48 -» PEC  Pedidos -= Clientes

01:17:48 > TKD  Caminos Sobre los Cuales Puede Transitar el Vehiculo (Destinos)
01:17:48 -» TRC  Caminos Sobre los Cuales Puede Transttar el Vehiculo

01:17:45% > TRK Caminos Sobre los Cuales Puede Transitar el Vehiculo

01:17:45 -» VEC  Vehiculos -> Nodos

01:17:4% -» VEH  Vehiculos

01:17:45 Conjurto:

01:20:06 p. m.




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
SETs

Reported errors are due to that when the set is non-indexed (does not depend on any index) the
corresponding field (COD_IND) should be filled with an asterisk (*). The image displayed in the EXCEL

template sets with errors.

H E2 - N [} [ N [ R B Tahoma b OPTEX_... &= = O
Archivo Inicio Insertar Disefio de pdgina Formulas Datos Revisar Vista Desarrollador EQUIPO U Indicar.. Iniciar sesién (Ql_ Compartir
C1 v J« | COD_IND v
A B C O E F G H | J K -

1 [cop i~ DES_CON -] cob mialob_m-| cop oF-|  cop DB [-| cAMPO_ELE[-| CAMPO_FI -| CONJUNTO-| CONJUNTO]~| VALOR_Fi~

4 |DEC Destinos ¢ c F MODOS COD_NOD TIPO=DES

7 |NoD Modos C - MODAS COD_MaD

Y |DEK Destinos k k F MODAS COD_MaD TIPO=DES

13 |vEH Vehiculos ) - WVEHICULOS CoD_VEH

22

23

24 -
“ CONJUNTO | Sets | CUMID | Units | DDBAS | Database o 1 5

Listo  5Se encontraron 4 de 20 registros f_'l ﬁ EI = i + 100

N
)

%

Analytics




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
SETs

OPTEX stored in tables the errors found, so that the user can access from the associated container window.
Errors are stored in tables called ERR_xxx where it is associated with the code of the mathematical entity, in
this case the table used is ERR_CON which it is accessed from the File menu option OPEN TABLE RELATED
(first button on the left of the toolbar), this at all master tables related to the mathematical elements.

i OPTEX-VRP - Sets - O %
Archive Edicidn  Mer  Andlisis  Ver Ayuda
2| At BB S| e[| 4[B@| @|0(x|ol6(= &A= 8wl K] @] Filss] 2]2] w9
s T
5] | = || & ][ £ | | § Errors Sets =N e
Code Spanish Description Be Inde| ~ D Set 10 Emor Description
CAC Cajas gue deben sertransportadas al nodo  |c MO tiene definido indice independiente. Para conjuntos no indexados debe serigual a asterisco (%)
CAF Cajas - » Pedido W
DEC Destinos ¢
DEK Destinos k
DEC Destinos k -> Destino © c
NCW Modos ¢ <- Vehiculos v
MW Modos k <- Vehiculos v
MOC Modo Origen -> Modo Destino k
NOD Modos
MOK Modo Destino -> Modo Origen c
MO Modo Qrigen <- Vehiculos v
PEC Pedidos - Clientes c
TKD Caminos Sobre los Cuales Puede Transitar el|c.v
TRC Caminos Sobre los Cuales Puede Transitar el |l v
TRK Caminos Sobre los Cuales Puede Transitar &l | c,v v
< > < >
01:26:39 p. m.




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
PARAMETERSs

The image below presents reported errors in the load of the parameters which are related to the parameters
CVIA, DEMP and DEMB. The errors presented for each parameter which are all due to that parameter indexes
were not included in the table PAR_IND that contains the relationship between parameters and indexes.

B OPTEX - d\Dropboxigenedwvrpvrpwot CHE_PAR.LOG - O it

OPTEX -» Revisando PARAMETROS A
01:35:26 -» CAPP (Capacidad del WVehiculo en Peso

01:35:26 -= CAPV Capacidad del Vehiculo en Volumen

01:35:26 -= CFlJ Costo Fijo de Utilizar el Vehiculo v

01:35:26 -= COVA  Costo Varable de Ltilizar un Vehiculo

01:35:26 -= CWIA Costo de Vigje Entre Modos

01:35:26 Pardmetro: CVIA
ERROR 6751-> Secuencia: 1- B parametro COVA tiene el indice v que no se puede resolver
01:35:26 Pardmetro: CVIA
ERROR 6751-> Secuencia: 1- B parametro DIST tiene el indice ¢ gue no =e puede resolver
01:35:26 Pardmetro: CVIA
ERROR 6751-> Secuencia: 1- B parametro DIST tiene el indice k que no se puede resolver

01:35:26 - DEMP Demanda en Peso
01:35:26 Pardmetro: DEMP

ERROR 6751-> Secuencia: 1 - ¢ indice independiente del conjunto CAC no puede resolverse
01:35:26 Parametro: DEMP
ERROR 6751-> Secuencia: 2 - B parametro MUCD no esta catalogado

01:35:26 -> DEMV Demanda en Volumen
01:35:26 Pardmetro: DEMY

ERROR £751-> Secuencia: 1 - ¢ indice independiente del conjunto CAC no puede resolverse
01:35:26 Parametro: DEMY

ERROR 6751-> Secuencia: 2 - B parametro MUCD no esta catalogado

01:3526 -> DIST Distancia Nodos

01:35:26 -» NUCA  Mumero de Cajas del Pedido

01:35:26 -» PECA PesoCaja

01:35:26 -= VOCA  Volumen de las Cajas v




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
PARAMETERSs

The image below presents reported errors in the load of the parameters which are related to the parameters
CVIA, DEMP and DEMB. The errors presented for each parameter which are all due to that parameter indexes
were not included in the table PAR_IND that contains the relationship between parameters and indexes.

B OPTEX - d\Dropboxigenedwvrpvrpwot CHE_PAR.LOG - O it

OPTEX -» Revisando PARAMETROS A
01:35:26 -» CAPP (Capacidad del WVehiculo en Peso

01:35:26 -= CAPV Capacidad del Vehiculo en Volumen

01:35:26 -= CFlJ Costo Fijo de Utilizar el Vehiculo v

01:35:26 -= COVA  Costo Varable de Ltilizar un Vehiculo

01:35:26 -= CWIA Costo de Vigje Entre Modos

01:35:26 Pardmetro: CVIA
ERROR 6751-> Secuencia: 1- B parametro COVA tiene el indice v que no se puede resolver
01:35:26 Pardmetro: CVIA
ERROR 6751-> Secuencia: 1- B parametro DIST tiene el indice ¢ gue no =e puede resolver
01:35:26 Pardmetro: CVIA
ERROR 6751-> Secuencia: 1- B parametro DIST tiene el indice k que no se puede resolver

01:35:26 - DEMP Demanda en Peso
01:35:26 Pardmetro: DEMP

ERROR 6751-> Secuencia: 1 - ¢ indice independiente del conjunto CAC no puede resolverse
01:35:26 Parametro: DEMP
ERROR 6751-> Secuencia: 2 - B parametro MUCD no esta catalogado

01:35:26 -> DEMV Demanda en Volumen
01:35:26 Pardmetro: DEMY

ERROR £751-> Secuencia: 1 - ¢ indice independiente del conjunto CAC no puede resolverse
01:35:26 Parametro: DEMY

ERROR 6751-> Secuencia: 2 - B parametro MUCD no esta catalogado

01:3526 -> DIST Distancia Nodos

01:35:26 -» NUCA  Mumero de Cajas del Pedido

01:35:26 -» PECA PesoCaja

01:35:26 -= VOCA  Volumen de las Cajas v




1. PARAMETER: CVIA

CVIA,,cxk =COVAy X DIST.x

[P OPTEX-VRP - Parameters,
Awchivo Edicion Ver Analisis Ver Ayuda

& | il B2 S| e aalor 3] & [alem| @[0[%|

ezl =ls] mlwl=| wlze] 2]2] wls]

Parameter

Porameter | #

Component 1

Componert 2 Component 3

P Parameters,

Code Spanish Deso Englsh Desc: Unt Type T A 1D Parameter 1D Eror Descrption
AP |Capacidad del Vehiculo on Peso ko R CVIA E6751 Secuencia: 1 - El parametro COVAtiene ol indios v ue o se pusds resolver
CAPV__|Capacidad del Vehiculo 2n Valumen 3 A cvia E5751 Secuencia: 1 - Bl parametro DIST tiene el indice ¢ que no se pusde resolver
CFlJ Costo Fijo de Utiizar el Vehiculo v S/dia R CviIA E6751 Secuencia: 1- El parametro DIST tiene el indice k que no se puede resolver
COVA__|Costo Varable de Liizar un Vehiculo St R
CVIA_ Coslo de Viaje Entre Nodos. s C
DEMP | Demanda en Pese ks 3 .

P 1 1= L. . s
P [EIE=] | 5= EEEE]

Variz

[02:08:46 p. m.

[P OPTEX-VRP - Parameters,
Archivo  Edicién Ver Andlisis Ver Apuda

| aofn] @S] & wl v ] 3[5a]m) @[0]x]

Jec) ) mlusfs| s £2] wle]

3. PARAMETER: DEMP

DEMP: = Zb.cac(c) NUCD.» X PECAp

In addition, the NUCD parameter is not
listed, since it was forgotten in the
. original formulation.

Archivo Edicion Ver Andlisis Ver Ayuda

& | 5] BB S| Wil (o] % (Bs(m] @) 0=

izl @] mlwl=] mlzz] 2(e] wls

2l PARAMETER: DEMP FCude Spanish Desc. English Desc. ID Parameter 1D Eror

DEMP.: = Zp.cacic) NUCDp X PECAs T

In addition, the NUCD parameter is not : mm%

listed, since it was forgotten in the Paancter | Leve | ndex |_Set e — Coporeres | vare

original formulation. It must be oo |z e

included the NUCD parameter in the

system. . )
[P OPTEX-VRP - Parameters, - o X

P Parameters,
Cods_| Spanish Desc | Englsh Desc: [ Unit Tpe T A 1D Parameter 1D Eror Desciption
VA |Gosto de Viaie Entre Nodos | B c DEMV E6751 Secuencia: 1 - cindice independiente del conjurto CAC no pusde resolverse:
DEMP | Demanda en Peso kg 3 DEMV E5751 Secusncia: 2- B parametro NLCD no esta catalogado
DEMV Demanda en Volumen m3 o3
DIST [ Distencia Nodos m R
NUCA | Nimer de Cajos del Peddo und R
PECA |PesoCan kg R
v
< T T > < >
e &= f= [=)=]E=]
Parameter | # | (ror) Component 1 Componert 2 Companert 3 Varie
DEMV NUCD PECA
< >

022303 p. m.




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
PARAMETERSs

The image below presents reported errors in the load of the parameters which are related to the parameters
CVIA, DEMP and DEMB. The errors presented for each parameter which are all due to that parameter indexes
were not included in the table PAR_IND that contains the relationship between parameters and indexes.

B OPTEX - d\Dropboxigenedwvrpvrpwot CHE_PAR.LOG - O it

OPTEX -» Revisando PARAMETROS A
01:35:26 -» CAPP (Capacidad del WVehiculo en Peso

01:35:26 -= CAPV Capacidad del Vehiculo en Volumen

01:35:26 -= CFlJ Costo Fijo de Utilizar el Vehiculo v

01:35:26 -= COVA  Costo Varable de Ltilizar un Vehiculo

01:35:26 -= CWIA Costo de Vigje Entre Modos

01:35:26 Pardmetro: CVIA
ERROR 6751-> Secuencia: 1- B parametro COVA tiene el indice v que no se puede resolver
01:35:26 Pardmetro: CVIA
ERROR 6751-> Secuencia: 1- B parametro DIST tiene el indice ¢ gue no =e puede resolver
01:35:26 Pardmetro: CVIA
ERROR 6751-> Secuencia: 1- B parametro DIST tiene el indice k que no se puede resolver

01:35:26 - DEMP Demanda en Peso
01:35:26 Pardmetro: DEMP

ERROR 6751-> Secuencia: 1 - ¢ indice independiente del conjunto CAC no puede resolverse
01:35:26 Parametro: DEMP
ERROR 6751-> Secuencia: 2 - B parametro MUCD no esta catalogado

01:35:26 -> DEMV Demanda en Volumen
01:35:26 Pardmetro: DEMY

ERROR £751-> Secuencia: 1 - ¢ indice independiente del conjunto CAC no puede resolverse
01:35:26 Parametro: DEMY

ERROR 6751-> Secuencia: 2 - B parametro MUCD no esta catalogado

01:3526 -> DIST Distancia Nodos

01:35:26 -» NUCA  Mumero de Cajas del Pedido

01:35:26 -» PECA PesoCaja

01:35:26 -= VOCA  Volumen de las Cajas v




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
PARAMETERSs

The correction related to the NUCD parameter is presented below

RAnalytics

%
= .56‘

CALCULATED PARAMETERS
PARAMETER DESCRIPTION UNIT
NUCD_, Boxes for customer c
Total of boxes (b) must be delivered to the client ¢
NUCD_;, = Zycpec(c) NUCA,,
und

Parameters:
NUCA,, , Number of boxes b in the order w (und)




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
PARAMETERSs

The correction related to the NUCD parameter is presented below

53
i R Anal
-bJ i

BASIC PARAMETERS

PARAMETER DESCRIPTION UNIT TABLE FIELD
Capacity of the vehicle weight
CAPP, Vehicle weight capacity measured in kilograms kg VEHICULOS CAPP
Capacity of the vehicle in volume
CAPV, Volumetric capacity of the vehicle, measured in cubic metres m3 VEHICULOS CAPV
Variable costs using a vehicle
COVA, Cost per kilometer by using the vehicle $/kmt VEHICULOS COVA
Fixed cost for using vehicle v ,
CFILJ, Fixed cost of use the vehicle v $/dia VEHICULOS CUVE
Distance nodes
DIST Distance between the origin node and the destination node km NOD_NOD DIST
Number of boxes of the order
NUCA,,, Number of cases order that must be transported to the node und PED_CAJ NUCA
Weight box
PECA, Weight of boxes in kg kg CAJAS PECA
Volume of boxes
VOCA, Volume of the boxes in cubic meters m3 CAJAS VOCA
CALCULATED PARAMETERS
PARAMETER DESCRIPTION UNIT FORMULA
CVIA, .« Cost of travel between nodes CVIA . —
Cost of travel of the vehicle from source node to the $ COVA Xv’BliST
destination node v ek
DEMP, Demand in weight k DEMP, = Iy cac(q)
The node demand expressed in kilograms 9 NUCD,.,, x PECA,
DEMV, Demand in volume m3 DEMV, = Xy cac(q)
Demand for the node, expressed as a volume NUCD_.,, x VOCA,
NUCD, , Boxes total for customer c und NUCD,, =

Total of boxes (b) must be delivered at the client ¢

chDF(‘(r\ N UCAw b




=]

Archivo

-

Insertar

CVIA

DEMP
DEMP
DEMV
DEMV
NUCD
NUCD

Disefio de pagina

= k4

= 0O @ @

A -

The following images show the corrections made in the EXCEL template.

I -
] Tahoma

Archivo Inicio | Insertar | Disefio de pagina | Férmulas | Datos | Revisar

D3

A
1 |CcoOD_PAR

B
DES_PAR

2 |Parameter Code Spanish Description

3 CAPP
4 CAPV
5 COvVA
6 CFLJ
7 DIST
8 NUCA
9 PECA
10 VOCA
11 CVIA
12 DEMP
13 DEMV
14 NUCD
15

16

[ N

f< | COD_RES
C D
1 +
1 +
2 +
1 +
2 +
1 =
2 +

Capacidad del Vehiculo en Peso
Capaddad del Vehiculo en Volumen
Costo Variable de Utilizar un Vehiculo
Costo Fijo de Utilizar el vehiculo v
Distancia Nodos
Mdmero de Cajas del Pedido
Peso Caja
Volumen de las Cajas
Costo de Viaje Entre Nodos
Demanda en Peso
Demanda en Volumen

Cajas Totales para el cliente

Férmulas Datos Revisar Vista Desarrol

E F
COVA DIST
s biCAC
NuCD PECA
s bICAC
NuCD PECA
s wiPEC
1 NUCA

C
COD_UNI
Parameter Unit

kg

m3
s/kmt
s/dia
km
und

m3fund
s
ka
m3
und

D

COD_TDB

E F
CAMPO_P CoD_DB
ID Definition Typ Field-\ariable-C Reference Data

CAPP VEHICULOS
CAPV VEHICULOS
COVA VEHICULOS
CUVE VEHICULOS
DIST MNCOD_MNOD
NUCA PED_CAJ
PECA CAJAS
VOCA CAJAS

H

Archivo

|Iﬁnﬂﬂ;ﬂiﬂiﬂﬂﬂﬁ;ﬂ

Imagen 2

12
13
14
15
16

18
19
20

A
COD_PAR
WOCA
CWlA
cvia
CWiLA
DEMP
DEMW
NUCD
NUCD

=

-

-

Moaaaaaa o

([ L)

g000X0<

CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
PARAMETERSs

Inicio ‘ Insertar | Disefio de pagini | Férmulas | Datos

D
COD_CON



CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
VARIABLEs

The following image shows errors reported in the load of the variables. These errors are generated by the
error of not having defined for non-indexed sets the asterisk (*) to indicate this fact.

Mj INPUT_CHECK_D55_2.L0G: Bloc de notas

Archive  Edicién  Formate  Mer  Ayuda

:37 Variable: AVL

6751-> indice independiente del conjunto VEH no puede resolverse

:37 - Vehiculo v wviaja del nodo ¢ al nodo k
:37 Variable: VCL

6751-> indice independiente del conjunto VEH no puede resolverse

R Analytics

%6




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
VARIABLEs

To correct the error in the sets definition, disappears the error in the variables, as you can see in the following

image.
24
Archive Edicion Ver Andlisis Ver Ayuda
2 mlaa B8] S| | wv ] 4|le @0]x|old|=| @lQl=|gE Blelmw]t) sl @] FlzE 2] w1
g ===
Variable Spanish Desc. Linit Type Logic Variable Upper Bound Lower Bound Cod_Uopss: Priority B & B Ganitt Control Sector Area Decision Function Ll
WVCL Vehiculo v vigja del nodo ¢ al nodo k B 1 0 0
B OPTEX - d:\Dropbox¥\genexvrpivrpwo\CHK_VAR.LOG - O *
Fecha de creacion del archive: 13/12/2015 - 03:27:16
03:27:16
(OPTEX -» Revisando VARIABLES
03:2716 - AVL  Uso del vehiculo v
032716 - VCL  Vehiculo v vigja del nodo ¢ &l nodo k
Fecha de finalizacién del archivo: 13/12/2015 - 03:27:16
£ >

03:28:17 p. m.

= | ESP  3:28p.m.




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
VARIABLEs ALIAS

The following image shows errors reported in the variable alias load. These errors are generated by the error
of not having defined for non-indexed sets the asterisk (*) as the independent index; in addition, the variable
alias is associated with a non-existent variable VCK.

M_WI INPUT_CHECK_DS5_2.L0G: Bloc de notas — O x

Archive Edicién  Formate  Ver  Ayuda
16:35:37 ~
OPTEX -» Revisando ALIAS

18:35:37 -3 WVEL Vehiculo v viaja del nodo k a2l nodo c
18:35:37 ERROR 6555-» La wvariable Alias VKL esta vinculada a la wvariable NO catalogada VCK

18:35:37 ERROR 6555-» La wvariable Alias WKL . El indice independiente del conjunto VEH NO se puede resolwver

18:35:38

£ >

L

RAnalytics

%
= .56‘



CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

VARIABLEs ALIAS

The error can be corrected directly at OPTEX-GUI interface, as shown below.

@ OPTEX-VEP - Alias Constr/Param,/Variables - [4lias Constr/Param/Variables]
@grchivo Edicien  Ner Analisis Ver Ayuda

| A4 BE] S| o salor|od] ¥ [%|@m| @|0|x|<|@]=] @)Q

- O x
- 8 %
=82 @%|Er] ] sl Bl

jz=] 22| W]

VKL Vehiculo v viaja del nodo k al nodo c

Code Spanish Desc. English Desc.

Element Type Real Code

GEMEX Super Data Window 03:37:08 p. m.
Then, the correction in the EXCEL template.

OPTEX_Plantilla_Modelo_VRP-v01 xlsx - Excel — O Y

Imagen2 ~ fe v
A B c D E F G H | J K -~

1 [COD_ALIAS DES_ALIAS DIN_ALLAS TIPO CODIGO

2 |Alias Code Spanish Description English Descript Element Type (R Real Code (Const-\Var-Param)

3 VKL “Vehiculo v viaja del nodo kalnodo ¢ W VCL

4

5

b

7 -
3 ALIAS | Alias Variables ARB_DEC | Multi-stage Decision ARBP! ... () 2

Listo e i - i + 100%

b Analylics




e

%

%
We

CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

First error reported by OPTEX is related to the inclusion of an empty record, total or partially, in the table of

constraints.

CONSTRAINTSs

5. OPTEX-VRP - Constraints - [Censtraints]

— O x
b Archivo  Edicion  Ver Analisis  Ver Ayuda -8 x
2| Al BB S vl 4[Eal@| &0<|ol@|=| @Q =gz B]e]m]]] sl @ll=| Fif=E] 2] ]
Constraint Spanish Desc. Type| Value RHS Value LHS Logic Variable Sector Area Decision Cod_Uopss: Func
CAPP Capacidad de carga los vehiculos ]
CAPV Capacidad volumétrica de los vehiculos ]
EMNSA Entrada y Salida de un Nodo ]
SANO Salida del Nodo Origen ]
UTVE Ltilizacién de Vehiculos 0
VCL Visita de Destino 1
< >
06:01:47 p. m.

Analytics



CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

CONSTRAINTs

This can occur in any table, and is generated when the export macro included in the CSV file invalid records
due to the existence of some element of "garbage", that falsely indicates the existence of information in the

row, or column; This generates bugs that are resolved eliminating the empty record.

Mj INPUT_CHECK_DSS_2.L0G: Bloc de notas

Archive Edicion  Formate  Wer Ayuda

OPTEX -> Revisando RESTRICCIOMES
19:35:38 ->

:38 Restriccidn:

ERROR 6751-> E1 campo asociado al RHS NO esta definido

18:35:38 Restriccidn:

ERROR 6751-> Secuencia: 1 - El1 parametro COVA tiene el indice v gue no se puede resolver
18:35:38 Restriccidn:

ERROR 6751-> La expresion DIST no corresponde a una variable.

18:35:38 Restriccidn:

ERROR 6751-> Secuencia: 1 - ¢ indice independiente del conjuntoc CAC no puede resolverse
18:35:38 Restriccidn:

ERROR 6751-> Secuencia: 1 - ¢ indice independiente del conjuntoc CAC no puede resolverse
18:35:38 Restriccidn:

ERROR 6751-> Secuencia: 2 - E1 parametro NUCD no esta catalogado

18:35:38 Restriccidn:

ERROR 6751-> La expresion PECA no corresponde a una variable.

18:35:38 Restriccidn:

ERROR 6751-> Secuencia: 2 - E1 parametro NUCD no esta catalogado

18:35:38 Restriccidn:

WARNING &751-> La wvariable PECA esta repetida en la ecuacion

18:35:38 Restriccidn:

ERROR 6751-> La expresion PECA no corresponde a una variable.

L

RAnalytics

&




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
CONSTRAINTs

To review the constraints, first it is convenient to resolve errors in the sets, parameters, and variables, this
can be done directly in the OPTEX-GUI interface or through the reprocessing of the EXCEL template. Once it
has made this correction, the following image presents the bugs reported in the load of the following
equations: CAPP, CAPV and UTVE.

B OPTEX - d\Dropbox\genedwrpiwrpwo CHE_RES.LOG - O >

Fecha de creacion del archivo: 131272015 - 04:05:17

04:05:18

OPTEX -» Revisando RESTRICCIOMES

04:05:18 -» CAPP Capacidad de carga los vehiculos

04:05:18 ERROR 6575%-> Restriccion CAPP -+ Codigo Indice Duplicado: v

(04:05:18 Restriccion: CAPP
ERROR 6751-= Secuencia: 1 - v indice dependiente del conjunto VEC no coindice con el indice ©

04:05:18 -» CAPV Capacidad volumétrica de los vehiculos
04:05:18 Restriccion: CAPV

ERROR 6751-= Secuencia: 1 - v indice dependiente del conjunta VEC no coindice con el indice ©
(4:05:18 Restriccidn: CAPY

ERROR 6751-= Secuencia: 2 - v indice independiente del conjunto TRK no puede resolverse
(4:05:18 Restriccion: CAPY

ERROR 6751-= Secuencia: 3- La varable VCL tiene el indice v gue no se puede resolver

04:05:1 EN5SA  Entrada y Salida de un MNodo

g -
04:05:18 -= SANO  Salida del Modo Origen
04:05:18 -» UTVE  Lkilizacion de Vehiculos
04:05:18 Restriccion: UTVE

ERROR 6751-= Secuencia: 4 - E parametro INFl no esta catalogado

. 04:05:18 - VCLI  Visita de Destino
/—\ na |\T[ 1CS Fecha de finalizacion del archivo: 13/12/2015 - 04:05:18




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
CONSTRAINTSs

Then will review the errors presented for each constraint.

2] o Ml ] e s o 3l @] el ] i) sl ) | ) 7] wis]
1. CONSTRAINT: CAPP, T Comtrint | =

Corrart Soarch Desc Engish Dese._ ~ D Consait D Erer
care

capF &7

TceNev(v) ZkeTrRK(cv) DEMPc X VCLy,ck
< CAPP,

VveVEH

The reported error indicates that the e
index v is duplicated. The solution is to & orroer s o x
eliminate  duplication and review kI
leaving as the only mistake the fact that fan ﬁ_ @
dependent index v of the VEC set not
coincides with the index ¢ over which
the sum is defined, the right set is the
NCV.

| alalizlala el sisl sils] B

Bemert Fisd. e s 1

VEH_NOD Con_vEs

|

043352 p. .

2. CONSTRAINT: CAPV,

YeeNcv(v) ZkeTrRK(cv) DEMPc X VCLy,ck

o iow 1 lsal] @10 o] @izl el ] | lzs] v x|
< CAPP, :

==k =M@=
Spanan Dusc [ gunDse. | |10 Conaee

vveVEH T

The reported error indicates that the W
index v has not been declared, should
be included and correct the error of the

VEC set similar to the previous case. e
i a(mle] @l0]e(sla ) @)l kil sls| @z B ) el
3. CONSTRAINT: UTVE, e e Sierle o ===
Zeenev(w) ZketRk(v) VCLyck - 0 X S

AVL, <0 Co—r— [} .

VveVEH e — s e e s ey
The reported error is related to the S — —
INFI (“infinite") parameter, which - e
has not been declared. The solution is
to declare the parameter INFI, as a B e x
constant K, whose value is defined as | v 4a]oe [oot] ;|m_m\e|lu % |o|m|m c-1|a|‘;5 4 ‘E‘x‘ ‘| | i m‘nlul | wufzz) 2]1] wlw]

[ e Type Taie | Tene Tass | TypaSenea | Caln | bl v/ Dwatie | Cod g+

o ST NoD_HoD

WAnalytics "default”.

%6 S ey = C o= 0.2 g
<, % 84735 p. m




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
CONSTRAINTSs

The following images show the corrections made in the EXCEL template.

OPTEX_Plantilla_Modelo_VRP-vD1.xlsx - Excel - O b
C10 - I v "7
A B C D E F G H J K L -

1 [coD_REsS NIVEL COD_IND COD_CON

B [EnsA 2 c NCW SANG . salida del Nodo Origen

7 |uTve 1 v WEH Femmome v WCLv.cx - AVLy = 0

8 fveu : - = ENSA, Entrada y Salida de un Nod: V)

9 |capp 1 WVEH £ raday adeun o

10 ICAF'\.-’ 1 ::I VEH Fagrriev) VO Lk - Fegmmgevy VoLlvex = 0

e ] YveVEH VeeNov{v) -

Ll » RES_IND | Constraint - Indexes RES_REC | Constraints - Recover (] [l >

Listo 23 H - 1 +  100%

H B =@ D -EREN -~ Y * - ow @
Archivo Inicio Insertar Disefio de pagina Farmulas Datos Revisar Vista Desarrollador EQUIPC Q Indicar... Iniciar sesion {Q'_ Compartir
G1 Je CAMPO_3 v
A B C D E F G H J K L -
1 |cop_res [~|cop_PaR [+ |sEQ ~ | SIGND ~|CAMPO_1 |~|CamPo_z |+[CAMPO 3 |~ lCOD_VAR |+
17 CAPP 1 + s cf/NCY o
16 |CAPP 2 + s k/TRK DEMP, Demanda en Peso
19 [caPP a3 + DEMP VL Demands del nodo expresads en kilegran
20 capv 1 + s c/NCV
21 |capv 2 + s k/TRK DEMP, = %
22 |cAPY 3 + DEMV VoL | | -
4« ECUACION | Equations ESCEMARI | Family of Scenarios FOB_FOI ... (3 4 3
Listo 9 HH 0 - 1 +  100%
& s 0 B - ORI ~ I—
Archivo Inicia Disefio de pagina Faérmulas Datos Revisar Vista Desarrollador EQUIPO 2 Indicar... Iniciar sesion g_ Compartir
c1 2 COD_UNI v
A B C D E F G H | J K -
1 |coo_rar DES_PAR ICOD_UNI _ICOD_TDB DEFAULT CAMPO_P coD_DB COD_UNT COD_TSD COD_TPD COD_UOPS|
1 CVIA Costo de Viaje Entre Modos s c _ PARAIM
DEMP Demanda en Peso ka C PARAMETRO _ _ D ESCRIPCION
DEMV Demanda en Volumen m3 C CAPP, Capadidad del Vehiculo en Peso
NUCD Cajas Totales para el cliente und c G acuzlad &N _pesa d‘? vehiculo medida ¢
INFIL Tt K 1000 CAPV. Capaddad del Vehiculo en Volumen
- Capacidad wolum étrica del wehicuo medi
— Costo Variable de tiilizar nn Vehicn ™
| MODPROCO | Models - Problems - PAR_IND | Parameter - Indexes ... (%) [l 3
=) B E] = | +  100%




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

The first reported error is due to the blank line which is imported from the CSV file and the second to an
error in the name/code of the VCL variable that was loaded as VLC

Analyli(‘s

<, &
Lo

OBJECTIVE FUNCTIONSs

Bellow the errors reported by OPTEX for objective functions.

mj INPUT_CHECK_DS5_2.L0G: Bloc de notas

Archive Edicién Formato Ver Ayuda

<

18:35:48

OPTEX -»> Revisando FUNCIOMES OBJETIVO

18:35:48 ->

16:35:48 ERROR-> Funcion Objetive Tipeo : Equivocado. Debe ser: MUL, SIM o FRA
1@:35:48@ -> CFIT Costo fijo por utilizar los wvehicul
18:35:48 -> CTOT Costo total de funcionamiento del s
1@:35:48@ -> CVAT Costo wariable por utilizar los veh
16:35:48 ERROR-> Funcion Objetivo CWAT Variable: VLC NO esta catalogada

Archiva

& wlh) BB S v ] [%j@| &0 |<la=| &l

B oPTEX-VRP - Objective Functions

Edicion Ver Analisis Ver Ayuda

g—
t=
iz

$z1| B [c]=] ]

- O X

i Bl|=| Bz 2] w| v

Code

E Objective Functions EI@ E |?| |?”?|

Spanish Desc. Objective Func. {+or-) Linear Paramete

CFIT

Costo fijo por utilizar los vehicul

CToT

<

CWAT  Costo variable por utilizar los veh

Costo total de funcionamiento del s

> L4

Objective Func.

F. Weighted

= ==
Weight / Parame

050411 p. m.




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)

Bellow the EXCEL template corrected

H E = [0

Archivo Inicio Insertar Disefio de pdgina Férmulas Datos Rewisar Vista Desarrollador EQUIPO Farmato Q Indicar... Iniciar sesién F_"_ Compartir
Imagenl = f
A B C D E F G H 1 J K L
1 |cop_ros SIGNO COD_PAR COD_VAR COD_PAR1 COD_WART = | :
2 |Objective Functi Sign (+ or-)  Linear Paramete Linear Variable Quad;a@ic: Paran Quadratic Wariable Code
3 |cFm + CFU AVL FUNCION ES OBJETIVO
4 |cvar + CVIA VCL Funcaon D escripcIon — Ecuacion Unipap
5 OmETVO
6 CFIT Costo fijo por utilizar los vehiolos [
7 Corresponde a la suma de los costos fijos asodados a los vehiculos que se aclivan
“ WVAR_CIN | Variables - Initial C VAR_IND | Variable - Indexes VAF ... (3 1 3
Listo % = 0 o- | + 100%

OBJECTIVE FUNCTIONSs

Herramientas de imagen OPTEX_PL..

al = a

% Analyl’ics




CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
PROBLEMs

Related problems are associated with the inclusion of NOCL restriction that it is not considered in the
formulation of the model. The solution is this case will be removed NOCL from the formulation.

B OPTEX - d:\Dropbox\genadvrpiwrpwo\CHK_PRO.LOG — O >

Fecha de creacion del archivo: 131272015 - 05:09:17

05:09:17

COPTEX -» Revisando PROBLEMAS

05:09:17 -= VRP  Ruteo Vehiculos (VRF)

05:09:17 ERROR 6565 Problema: VRFP : La restriccion NOCL MO esta catalogada

05:09:17 -= VRP2C Ruteo Vehiculos (WRP) - Peso + Volumen
05:09:17 ERROR 6565 Problema: VRFP : La restriccion NOCL MO esta catalogada

Fecha de finalizacién del archivo: 13/12/2015 - 05:09:17

The table that defines the problem remains as shown below.

VRP TYPE PROBLEMS
CONSTRAINTS
PROBLEM
CODE DESCRIPTION SR BASICS e
VRP Routing vehicle MIP ENSA
(VRP)
Routing vehicle veLr
utl venl
VCLI
VRP2C (VRP) - Weigth + MIP SANO 52.'33
Volume

R Analytics



CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
PROBLEMs

Related problems are associated with the inclusion of NOCL restriction that it is not considered in the
formulation of the model. The solution is this case will be removed NOCL from the formulation.

B OPTEX - d\Dropbodgenedvrpiwrpwo\CHE_PRO.LOG —

O X

Fecha de creacion del archivo: 13/12/2015 - 05:09:17

05:09:17

OPTEX -» Revizando PROBLEMAS

05:09:17 -= VRP  Ruteo Vehiculos (WVRFP)

05:059:.17 ERROR 6565-> Problema: VRP : La restriccion NOCL NO esta catalogada

05:09:17 -= VRPZC Ruteo Vehiculos {(WRP) - Peso + Volumen
05:059:.17 ERROR 6565-> Problema: VRP : La restriccion NOCL NO esta catalogada

Fecha de finalizacion del archiva: 13/12/2015 - 05:09:17

The following image shows corrections in the EXCEL template.

MEEERY A

H B & 0 & M A

Arial Y * »  OPTE.
Archivo Inicio Insertar Disefio de pagina Férmulas Datos Revisar Vista Desarrollador EQUIPO 2 Indicar... Iniciar sesién .Q,_ Compartir
L15 - ke v
A B C D E F G H J K L -
1 |cop_PrO COD_RES ORDER_MOD
2 |Code Problem  Constraint Code Order
3 VRP EMSA
4 VRP LTVE
5 WRP VCLL
b VRP SANO
T VRP2C EMSA PROBLEMAS TIPD VRP
8 VRPZC LTVE = = FoRmaTO | —RESTRICCION | 160
g e e CODIGO DESCRIPCION L pr—
10 VRP2C CAPP VRP | Ruteo Vehiculos (VRE) MIP | ENSA
™ WRP2C CAPV UTVE
12 . N NOCL CAPP
13 VRP2C |Ruteo Vehiculos (VRF) - Peso + Volumen MIP VOI  CAPV -
2 L, o 4 3 PRO _RES | Problem - Constraints PRO VAR | Problem - Variables e () 4 3
A Analytics _RES | VAR |
) i Listo %3 i m - i + 100%




e

%

CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
MODELs

The models uploaded to the MMIS are below, it does not have errors.

& OPTEX-VRP - Mathematical Models

Archive  Edicién  Ver Analisis  Ver Ayuda

- O *
| Aa] BB S e[| 4 [B@| @0|x|o@= @lQ=|E)] Blelm]h SN @il =] flEE 2]2] wlq]
lﬂI'«‘I'athE:r‘r‘lai!icalI'«‘I'o::l'f:rs E@ ,& |E”E”E|
Code | Spanish Desc. Model Problem Logic Variable Objective Func. Cptimize Type
VRFP Rutea Vehiculos (VRP)
VRPZC Rutea Vehiculos (VRP) - Peso + Volumen
< b3 € >

06:19:07 p. m.

¥ AAnalytics



CHECKING THE MATHEMATICAL MODEL INFORMATION SYSTEM (MMIS)
DECISION SUPPORT SYSTEMs

Finally, a system of decision-support containing the two formulated models can comply. So it can be loaded
into the EXCEL template in the DSS and DSS_MOD sheets.

H E =2 0 =& @ N »  OPTEXPL. M — O X H E =2 0 B @ N »  OPTEXPL. ©H @ — O
Archivo Inici<| Inser| Diser'| Férr'r| Dato| Rewis | ‘u’ista| De:.a| EQUI| Q Indicar... Iniciar sesién g_ Compartir Archivo |r‘|ici<| Inser| Diser'| Férr'r| Datcl| Revis | Vista| Dﬁa| EQUI| 2 Indicar... Iniciar sesién 2 Compartir
A3 = 5 DSSVRP v A3 - I DSSVRP "7
A B C B] E F G |- A B [ B] E F G -

1 |COD_DSS DES_DSS DIN_DSS COMENTARIO 1 |CcOD_DsS Ccop_MOD SEQ COD_ARD COD_HOR coD_FOB CoD_TOP POS_|
2 |DSS Code  Spanish Description English Description Comments 2 |Decision Suppoi Model Code Order Decizion Tree C Planning Herizor Objective Functi Type Code Optir Functi
3 | DSSVRP .IDSS Vehicle Routing Problem 3 | DSSVRP .VRP
4 4 |DSSVRP VRP2C
5 b 5 hd

v | DSS | Decision Support Systems ... (¥ “ » v | DSS_MOD | Decision Support Sys ... (+) ‘ »
Listo 23 EE mo- i + 100% Listo 29 EE mo- i + 100%

The following image shows the structure of the DSS in OPTEX-MMIS

B OPTEX-VRP - Decision Support Systems — O >
Archive Edicien  Mer  Analisis Ver Ayuda
4| ala @B S| | 4[| ke[| @|0[«|olm =] @ =27 Blelm]]c] K| @l =] =z 22 /1]
H Decision Support Systems - Models EIIEI H Decision Support Systerns |E”E”El
Dss | Model | Order | Decision Tree | Horizon | Objective Func. | Tw Code Spanish Desc. English Desc.
DSSWRP VRP ] ['55 Vehicle Routing Problem
DSSVRP VRP2C 0
< > < >

07:16:11 p. m.




OPTEX-GUI provides several services to support the mathematician modeler in the implementation of the
models; to access to these services the user must click the right bouton mouse in the window of exploration of
the mathematical models area. These services are presented in the following image and correspond to the

third group of services:

2 RAnalytics

SERVICES OFFERED BY OPTEX-GUI

Optimizar

Importar Tablas Sistema Informacién Industrial (SI1D1)

Generar Tablas Dependientes SIDI

Chequear Integridad SIDI

Exportar Sisterna Infoermacion Industrial (SIDI a EXCEL)

Explorar Area de Datos

Exportar Tablas SQL a DBF

Explorar Tablas F3

Importar Sistema Informacion Modelos Matematicos (SIMM)
Generar Documento Formulacion (RTF)

Chequeo Estructura Sistema Soporte de Decisiones (S5D)

Exportar Sistema Informacion Modelos Matematicos (SIMM a EXCEL)

Explorar Area Modelos Mateméticos
Generar Documento Modelo de Datos (RTF)
Explorar Modelo Datos - Interfaz GUI
Generacion Estructuras OPTEX-GUI

Explorar Series Historicas

Explorar Anomalias
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SERVICES OFFERED BY OPTEX-GUI

IMPORT MMIS

This service has already been presented and was used for massive loads of
the MMIS from files in CSV format.

GENERATION ALGEBRAIC FORMULATION IN RTF DOCUMENT
Generates a RTF document with all the algebraic formulation. This document
can be edited with text editors such as MS-Word programs and other similar.

The generated document can be downloaded from the URL:
http://www.doanalytics.net/Documents/INPUT_CHECK DSS 2.LOG

CHECK MMIS STRUCTURE
This service has been used in the process of massive load of the MMIS which

includes the check of the structure, the report is similar to those previously
presented.

EXPORT OF THE MMIS TO EXCEL FILES

This service is in the process of adjustment.


http://www.doanalytics.net/Documents/INPUT_CHECK_DSS_2.LOG

SERVICES OFFERED BY OPTEX-GUI

EXPLORATION OF THE MMIS

It allows to directly explore all tables that comprise the MMIS and modify its

content if deemed suitable, such as shown in the following image.

ﬂ OPTEX-OPTEX-VRP - DB Explorer - Area Control - APS - Proyeccién Demanda Agregada - Directorio: d\Dropbeo:x\genexivrpiwrpop - [DB Explorer - Area Control - APS ]
B Archivo Ver Herramientas Ventana Ayuda

B2s| €= | Macal [ |m lin| sl = [fols] o | eilzE] 2] w[a]
EH d\Dropboxgenex\wip\wrpop\ ~ Cédigo | Descripcidn | Ll | 1.D. | Tabla Datos | C. Blemento | Campolndic... | Oper... | Conjunito 1 | Conjunto 2
..... Bl ALIAS (Alias Variables) CAP Cajas - » Pedido W .. b PED_CAJ COD_CAJ COD_PED -
R . DEC Destinos ¢ N c NODOS COD_NO... F
ARB_DEC (Mult-stage Decision Tress) NCV Nodos ¢ <- Vehiculos v c VEH_NOD ~ COD_ND.. CODVEH -
ARE_PAR (Decision Trees - Parameter - Random Ir NOC Nodo Origen -> Nodo Destino k c NOD_NOD COD_NO.. COD_NOD1  F
ARB RAD (Dedision T Tonal Eranch NOD Nodos - c NODOS COD_NOD... -
_RAD (Decision Trees - Topology - Branches) NOW Nodo Origen <- Vehiculos v c NORVEH  COD_NO.. CODVEH -
ARE_TOP (Decision Trees - Topology - Nodes) DEK Destinos k - k NODOS COD_NOD... F
s _ TR . NKV Nodos k <- Vehiculos v k VEH_NOD COD_NO.. COD_VEH -
ARB_VAR (Decision Trees - Non-Articipative Varia [} ¢ Nodo Destino -> Nodo Crigen c k NOD_NOD ~ COD_NO.. CODNOD F
CAMRE (Relational Field Control) WVEC Vehiculos -» Modos c v VEH_NOD COD_VEH COD_NOD -
CDEBAS (Data Tables) VEH Vehiculos - v VEHICULOS  COD_VEH -
n VEK Vehiculos - Modos Destino k k v VEH_NOD COD_VEH COD_NOD
CIDXF (Indexes Control) PEC Pedidos -> Clientes c w PEDIDOS COD_PED COD_NOD -
CMENU CAC Cajas gue deben sertransportadas al noda c b 5 PEC CAP
i . TRC Caminos Sobre los Cuales Puede Transitar &l Vehiculo kv c | MNCV NOC
CODSSF (Official Decision Support Systems) DKC Destinos k -» Desting ¢ c K | DEK NOK
CONJUNTO (Sets) TKD Caminos Sobre los Cuales Puede Transitar el Vehiculo (Destinos) cv k | TRK DEK
CUNID (Units) TRK Caminos Sobre los Cuales Puede Transitar el Vehiculo cv ke | MKV NOK
i VET Vehiculos que Pueden Transitar por &l Caminio ck v | VEK VEC
DE_ESC (Family - Tables/Generated Views)
DDBAS (Database Fields)
DDBASX
DMENU
D55 (Decision Support Systems)
DSS_MOD (Decision Support Systems - Models)
ECUACION (Equations} Adicionar Registro
ERR_ALI (Emors Alias) Editar Registro
ERR_CON (Emors Sets) ’ :
_ Duplicar Registro
ERR_FOB (Emors Objetive Functions)
ERR_IND {Emors Index) Eliminar Registro
BRR_MOD (Bmors Models) Eliminar Registros Visibles DatalVContextRoot
ERR_PAR (Emors Parameters)
ERR_PRO {Emors Problems)
ERR_RES (Emors Constrairts)
ERR_YAR {Emors Varables)
ESCEMNARI {Family of Scenarios) W
< > <
08:41:09 p. m.
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"the computer-based math 2matical
modeling is the greatest m.; ention
of all times™

Ik Herbert Simon
- First Winner of Nobel Prize in Economlcs (1978)

e

"for his pioneering res/ear | into the decision- makmg J process within economic
£ organizations"




