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Abstract: In this paper we propose the elements to design an information system that allows the automation
of the management of the supply chain for the manufacturing system of an electric vehicle. The design of this
control system begins with the stage of defining the production order that will meet demand requirements,
forecasts or characteristics of the operation of the company. Once this amount is defined, the numerical value
of that volume is entered in the software designed for this function. The electronic system must have previously
integrated the input elements defined in the logistics model of provisioning used in this work. Finally, a
proposal is made to establish an updated and pertinent information system that offers better alternatives for
communication among the workers of the plant, and provides the vehicle to share information about the
manufacturing process.
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. Introduction

In recent years, information systems have been one of the main areas of study in the area of business organization
(Trasobares, 2003). The increasing globalization, the process of internationalization of the company, the increase
of the competition in the markets of goods and services, the rapidity in the development of the information
technologies, the increase of the uncertainty in the environment and the reduction of the cycles of life of the products
originate that the information becomes a key element for the management, as well as for the survival and growth
of the business organization.

At present, the supply chain has become the basis of business development, for which different technologies have
been implemented to improve its management (Correa & Gomez, 2009). The integration of these Information
Technologies (IT) in the manufacturing sector favors the levels of competitiveness in this type of organizations
(Radu et al., 2005, Correa & G6mez, 2009, Velarde et al., 2011, Aguilera et al. al., 2015). The supply chain as a
concept emerges to provide solutions to the problem of the multiplication of efforts and the response capacity of
companies (Larsen et al., 2007), for which the management of the supply chain has generated a lot of interest in the
recent years (Mendoza et al., 2014).

In the work of Aguilera et al., (2015) the importance of the introduction of IT in the supply and production systems
is highlighted, which aims to make more efficient the operational activities and the flow of material resources in
the Business. In correspondence with this, it is important to highlight that the use of IT in production processes as
well as in the management of the supply chain, must guarantee the supply and compliance of the agreements that
are carried out with suppliers, considering how The first option is to share information related to the supply of
material resources (Goncalves et al., 2010).

In Javier (2012), the notion of supply chain management is related to the globalization of production and the
inclination for manufacturers to stock supplies around the world, which requires the efficient management of
regulation of the global flows of inputs or outputs (Mendoza et al., 2014). The management of inventories of
finished product, product in process and raw materials, is one of the most complex logistical aspects in the industry
of production and distribution of goods, in the inventories these can represent around 25% of the current assets of
a company (Gutiérrez & Villegas, 2007). The technologies that support supply chains have been one of the key
tools in the decision-making process of companies.

Among the most used traceability and automation technologies are: bar codes, optimal character readers, electronic
data interchange (EDI) and radio frequency data identification (RFID) (Mendoza et al., 2014). In Silva et al., (2017)
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the existence of standardized logistic models that respond to the needs of organizations is considered. The most
widely used models are the SCOR model (Supply Chain Operations Reference Model) which increases
performance levels by integrating indicators and information and communication technologies in their development
(Cano et al., 2015) and the CPFR model ( Collaborative Planning Forecasting and Replenishment) that the
information in a CPFR model for the input logistics or supply chain, should come from the projection of the demand
that impacts on the provisioning scheme that is implemented (Escoto et al., 2007). The objective of this paper is to
design the elements of the information system for the automation of the supply chain management for the
manufacturing system of an electric vehicle.

Il. Methodology

For the design of the proposal of the information system, the starting point is the assurance of the correct flow and
functioning of the supply chain which is constituted as the set of operations oriented to the acquisition of the
necessary materials for the activity of the company, as well as its storage, waiting for the production process to
start; For this, the theory of systems is used as a support tool for the design of the information system. (Fig. 1).
Using a specific type of modeling is usually a difficult problem due to its inherently subjective nature, the proposed
model must enable natural communication with the end user to ensure an accurate and consistent capture of their
preferences (Yeganeh et al., 2014 Sun & Teng, 2012).

Figurel: General Systems Theory as a support tool for the design of the information system.
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Thedesign of this control systembeginswiththestage of definingtheproductionorder (number of vehicles to produce)

thatwillmeetdemandrequirements,  forecastsorcharacteristics of  theoperation of thecompany. Once

thisamountisdefined, thenumericalvalue of thatvolumeisentered in the software designedforthisfunction.

Theelectronicsystemmusthavepreviouslyintegratedthe input elementsdefined in thelogisticssupplymodel (Silva et

al., 2017) which are (Fig 2):

o ldentification: Uniqueidentification of thepart, pieceor sub-assemblyaccording to itslevel in theassemblytree
and explosion of theproduct.

e Short description of thepart: Itmust be orientedtowards a descriptivedefinition of fewcharactersthathelps to
identifyit and to articulate therespectivetechnicalsheet.

o ApprovedSuppliers: They are established in order of priority, theyincludetheList of ApprovedSuppliers (AVL)
must be previouslyintegratedbasedontheoptimalevaluationsystem of thecompany and mustconsiderprices,
quality of service, delivery times, capacity of answeramongotherfactors to determine itspriority.

e Country of origin: Forinformationpurposes to identifythetransportchain, modesused, legal requirements,
additionalcosts, customs time (ifrequired) and / orspecialconsiderations in theproductaccording to itsorigin.

o Delivery time: Thiselement of consideringthesupplychain in itsentirety and notpartially. Thedelivery time must
be theonethatpasses from theplacing of thepurchaseorderuntilthearrival of the material to thereceptionarea of
thecorrespondingwarehouse of thecompany. Ifthere are notexact times for legal, customsor intermediate
warehousingprocesses, thepessimistic time of thisactivitymust be considered to integrate the total delivery
time.

e Means of shipment: Considerthetransportchain in itsentirety. If a multimodal operatorisused, thesamestep as
therest of theagreementshould be considered.

e Lot size: Refers to theminimumorderquantity, it can be a single piece of a wunitor a
minimumsizethatthesupplierdefined in thesubsection of thislistallowsthatpartnumber.
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e Specifications: Refers to the PDF documentthatincludesthetechnicalcharacteristics of eachpart.
Itmustincludedimensions, tolerances, colors, specialfeatures, textures, materials, inspectionmethods, 3D
orinspection 4.0 references, evaluationmethodsforentryinspection, necessaryentrydocuments,
partnumberwiththefactorysupplier (ifapplies), type of inventorycharacterization (ABC), ifitisfeasible to use it
in cross dock, rejectionprocedure, amongothers.

Withalltheaforementionedelements, thedesign of theelectronicsystem run iscarriedout, whichconsidersprevious
stocks in storage and defines theestimated time (according to previouslyloadedconditions) in whichitwill be feasible
to obtainthequantity of definedproductsconsideringalsotheprocess time (internallogistics). Itwillalso define
thequantities to be orderedbythepartnumberindicating, according to thesize of thebatchloaded, howmanybatches
are to be ordered and in what times itisestimatedthatthey are in theplant to run theproduct; allowing a
constantmonitoring of thetransit of the material in thesupplychainbecauseitwillincludewiththe date of generation of
thepurchaseorder and thecurrent date of theday a comparativeor compulsa betweenthe time elapsed and the time
remaining to receivethe material.

Figure 2 Entryelementsdefined in thelogisticmodel of provisioning of Silva et al., (2017).

| Identification J

| Specifications J

Lot size
Requirements of
the information

system

Part description
| )

Suppliers

| Means of boarding J

| Delivery time J | Country of origin J

I11. Results

The proposal is made of a system with two information outputs, one with the intention of continuous monitoring
for the purchasing staff or materials where they can check, corroborate or manage the supply of the part numbers
in the agreed time corresponding to goods and they may also add comments or updates derived from negotiations
with suppliers, with transport chains or with some element of the supply chain. The other information output will
be for informational purposes and will serve as an element of value for decision making. It will be displayed in a
general informative display where the interested parties of diverse areas will take the pertinent forecasts for the
adaptation of the production program and its implications. This system will have as fundamental characteristics the
following:

Strengthens the elements of control of the supply chain.

Integrates the impacts of intermediate decisions taken in the course of the supply chain.
Promotes a reliable database of raw materials (part numbers) of assemblies and purchased parts.
Strengthens the link with suppliers, performance indicators and their evaluation system.
Strengthens the income management systems of raw materials.

Integrates elements of industry / logistics 4.0.

It is customizable for other types of products and for more complex assembly trees.

The system will contain a comparative scheme under the semaphore format that will work with the following
catalog:

Green: Number of parts that are within the delivery time contemplated in the run of the system and that its arrival
is expected in time. The display of this list is on the buyer's monitor.

Yellow: Part numbers in which 80% of the delivery time has been completed and there has not been an update or
confirmation of delivery by the buyer or negotiator on time. The deployment of this information is in the general
monitor for decision making.
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Red: Part numbers whose delivery time has expired and were not received in stock. They require immediate
corrective action with root cause analysis and will most likely cause a reprogramming of the product run if it is a
product in the critical path. The deployment of this information is in the general monitor for decision making.
When the part numbers have elapsed properly (according to plan) the supply chain path should enter the incomming
inspection area where they will be audited according to the quality sampling specified in their technical sheet. In
this process the elements of 4.0 will be included for its acceptance, such as, comparison of customized pieces with
pieces developed in additive manufacturing (3D) and / or scanning and comparison with augmented reality as long
as this method is applied for that part number in compliance with the product's technical sheet. The information
generated from the results of all the inspections must be recorded in the electronic system and will be available for
consultation, for the evaluation of the suppliers, for the traceability of the parties and / or for the re-design of the
product ( if required). The cloud computing and big data scheme will be integrated in later versions, which will
define additional characteristics of Industry / Logistics 4.0.

The proposal will make it possible to establish an updated and pertinent information system that offers better
alternatives for communication among workers in the plant, and provides the vehicle to share information about
the manufacturing process. Owning this facility gives an advantage to those companies whose purpose is to remain
valid in a highly competitive market since this requires predictable and reliable production. Predictability has
become a prominent element, as well as being an indicator of the management capacity to control the production
of the plant.

1V. Conclusions

A proposal is made to establish an updated and pertinent information system that offers better alternatives for
communication among plant workers, and provides the vehicle to share information about the manufacturing
process.

The input elements for the proposed system are identified, based on the logistical requirements.

The proposed System includes elements of industry 4.0 that favor the development of the manufacturing process.

V. References

[1] Espinal, A. C., & Montoya, R. A. G. (2009). Tecnologias de la informacién en la cadena de suministro. Dyna, 76(157), 37-48.

[2] Aguilera Enriquez, L., Hernandez Castorena, O., & Pérez Veyna, O. (2015). La Relacion de la Gestion de la Cadena de Suministro y las
Tecnologias de la Informacion y Comunicacion en los Procesos Productivos para Mejorar La Competitividad de la Pyme Manufacturera
en Aguascalientes. Revista Internacional Administracién & Finanzas, 8(1), 79-91.

[3] Velarde, E.; Araiza, Z.; Hernandez, N.; y Tobias, S. (2011). Estrategias de direccion y tecnologias de informacion en pequefias y
medianas empresas de Coahuila. Revista Internacional Administracion y Finanzas. 4(1), 19-30.

[4] Radu, I., Ursacescu, M., Vladeanu, D., Cioc, M. y Burlacu, S., (2005). Informatic is a Management, scales performanta/Informatics and
Management. A Road to performance, Editura Universitara, ISBN 973-7787-59-5, Bucuresti.

[5] Goncalves, P., Hines, J., y Sterman, J. (2005). The Impact of Endogenous Demand on Push-Pull Production Systems. System Dynamics
Review, 187-216.

[6] Gutiérrez, V., Palacio, J. D., & Villegas, J. G. (2007). Resefia del Software. Revista Universidad EAFIT, 43(145), 60-80.

[7] Mendoza, A. A. M., Herrera, T. J. F., & Cadavid, D. A. V. (2014). Optimizacién multiobjetivo en una cadena de suministro. Revista
ciencias estrategicas, 22(32), 295-308.

[8] Larsen T. Shary P. Mikkola J. Kotzab H. (2007).Managing the Global Supply Chain.Copenhague, Dinamarca. Copenhagen Business
School Press, p 459.

[9] JanvierAssey. (2012). A New Introduction to Supply Chains and Supply Chain Management: Definitions and Theories Perspective.
International Business Research, 5(1), pp. 194-207.

[10] Silva, P.1, Tapia, O., Lopez, Mejias, J., Chinchillas, C. B., Ledn, K.S., Meneses, F. (2017). Procurement logistic model for construction
of vehicle type e-trike zero emissions. International Journal of Engineering, Business and Enterprise Applications, 23(1), pp. 01-05.

[11] Cano, J. A,, Panizo, C. A, Garcia, F. H., & Rodriguez, J. E. (2015). Strategies for improving the supply chain of coal in Norte de
Santander, Colombia. Boletin de Ciencias de la Tierra, (38), 65-74.

[12] Escoto, R. P., Hormazabal, J. E. H., Bru, J. M., & Esteban, F. C. L. (2007). Prevision Colaborativa: una introduccién al Estado del Arte.
X1 Congreso de Ingenieria de Organizacion, pp. 0863-0872.

[13] Yeganeh N., Sadiqg S., Sharaf M. (2014). A framework for data quality aware query systems. Information Systems 46, pp. 24-44.

[14] SunJ., Teng J. (2012). Information Systems Use: Construct conceptualization and scale development. Computers in Human Behavior
28, pp. 1564-1574.

[15] Espinosa, F. F., & Salinas, G. E. (2015). Definicién de los requerimientos de informacion y funciones para la gestion de mantenimiento
mediante un proceso de analisis constructivo. Informacion tecnolégica, 26(6), 65-76.

[16] Trasobares, A. H. (2003). Los sistemas de informacion: evolucion y desarrollo. Proyecto social: Revista de relaciones laborales, (10),
149-165.

AIJRSTEM 19-307; © 2019, ANRSTEM All Rights Reserved Page 38



